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LM06:>Komori>sre>glo bals>def glo bals.art.1 7 12/01/88 12:02:00 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 10. -*一

(defgl obal 
?*no-power-upper*= -45 ; Upper 1 i mi t so that one can 

; say here is no-powe.r. 
?*vowel-mid-power-lower* = -45 
?*voicing-power-min*= -45 ;[hatazaki 135] <--50; -45; MAU_1_0146 last /su/, -45.2 
7*voi ci ng-power-mi n-before-fri cati ve* = -45 
?*voicing-power-lower*= -45 ;[hatazaki 102]; For MAU_B_0146 right of /sh/, -30.99 
?*high-freq-power-lower*= -45 
?*closure-power-upper*= -50 ;;-45 
?*imcomplete-closure-power-upper* = -35 
?*silence-power-upper*= -70 ;[hatazaki 100]; Changed<--45 [hatazaki 7/21/88 19:36:47] 
?*fricative-middle-power-upper*= -35 
?*cutoff-th*= -35 
?*fri cati ve-cutoff-1 ower* = 900) l 

(defgl obal 
?*default-min-change* = 0. 5 ; 1. 0 

A
 

祈，

?*vowel-F2-end-rni n-change* = "1. 0 
?*vowel -F2-end-rni n-change-srnal 1 er* = 0. 2 
?*vowel -F2-start-rni n-change* = "1. 0 
?*high-freq-power-start-min-change*= 0.5 ;0.8 

?*closure-start-min-change*= "1.0 
?*cl osure-end-rni n-change* = 0. 5 ; "1. 0 

(MAU_B_0181 /h/ : 0. 99) 

; ; [hatazak1 145] Renamed to ?xvowe7-start-nri n-change-after-unvo1 ced-fr1 cat1 vex 
; ; defined in seg-unvoiced-fr1cat1ve-g7oba7s.art 

; ; ?*vowel -start-min-change* = 1. 5 、

'' ） 

(defgl obal 
?*closure-min-duration*= 30) 

；← 1. 0 ; 2. 0 
; (cf. MAU_B_0029 /s/) 

[hatazaki 6/22/88 19:48:06] 

; cf. MAU_B_01 22 (Not closure) 

(defgl obal 
？まnormal-smoothing-size* = (seq$'(11 9)) 
?*spectrum-gl obal-peak-movi ng-average-si ze:i: = 25) 

(defgl obal 
?*high-freq-top*= 6000 
?*hi gh-fr•eq-bottom:i: = 4000 
?*middle-freq-top* = 4000 
?*middle-freq-bottom* = 1000 
?*low-freq-top* = 1000 
?*low-freq-bottom* = 0) 

(defgl obal 
?*F3-top* = 3000 
?*F3-bottom* = 2000 
?*F2-top* = 2000 
?*F2-bottom* = 1000 
?*F1 -top* = 1000 
?*F1-bottom* = O) 

(defgl obal 
?*CFval id* = -0. 2 
?*CFstrongl y-val id* = O. 6) 

" 

,,.、`
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LM06:>Komori>sre>seg-unvoiced-stop>seg-unvoiced-stop-globals.art.21 11/14/88 15:09:30 Page 1 

; ; ; -*-Mode: ART; Base: 10.; Package: ART-USER -*一

(defgl obal 
?*normalyze-factor* = (seq$'(5 O)) 
?*head-burst-min-change*= 1.5 
?*burst-strength-lower-upper*= -70 
?*high-freq-burst-power-upper*= -30 
?*high-freq-vowel-power-upper*= -55 
?*1 ow-freq-vowel -power-upper* = -45 
?*low-freq-power-start-min-change* = -50) 

(defgl obal ; By hatazaki. 
--?--*-smoo-thi ng-for-fi ndi ng-burst* = (seq$'(5 0)) 
?*smoothing-for-finding-burst-end*= (seq$'(O O)) ;[hatazaki 127] 
?*spectrum-peak-smoothing-for-getting-burst*= (seq$'(O 7)) 

?*voicing-po碑 r-after-stop-lower*= -40; [hatazaki 135] <--50. 
?*VO如 1-1000-4000-power-before-stop-lower*= -40 
?*speech-region-1000-4000-lower* = -70 
; ; ?*closure-po如 r-upper*= -50 ; Defined in defglobals.art 

?*burst-freq-min*= 700 
?*burst-freq-max*= 4000 

?*vowel-start-min-change-after-unvoiced-stop*= 2.0 
?*burst-1000-4000-start-min-change* = 1.5 ;[hatazaki 131] 
?*burst-start-min-change*= 3.0 ;;2.0 ;1.0 
?*burst-end-min-change* = 3. O ; ; <--1. 0 

; ; <--0.0 
; ; <--1.0 referred MAU B 0026 /k/ 

; [hatazaki 109] 
?*frication-start-min-change-after-unvoiced-stop*= 1.0 
） 

｀ヽ
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LM06:>Komori>sre>seg-unvoiced-fricative>seg-unvoiced-fricative-globals.art.7 12/08/88 21:46:53 Page 1 

; ; ; -*-Mode: ART; Base: i O; Package: ART-USER -*-

(defgl obal 
?*frication-start-min-change*= 0.5 ; -This includes for /h/. 

; (MAU—_8_0181 /h/ 0. 99) 

?*vowel-start-mi n-change-after-unvoi ced-fri cati ve* = 1. 5 

?*frication-start-min-change-for-small-smoothing*= 2.0 
） 

(defgl obal 

?*voicing-power-lower-after-unvoiced-fricative*= -40 

?*voicing-power-smaller-lower-after-unvoiced-fricative*= -55 

(defgl obal 

?*smoothing-for-getting-power-change-of-uvfricative-at-word-initial* = (seq$'(5 0)) 

,' 

1,-
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LM06:>Komori>sre>SEG-H>seg-h-globals.art.9 

; ; ; -*-Mode: ART; Package: art-user; Base: 10. -*一

(defgl obal 
?*h-fricative-start-change-2000-6000* = 0.8 

?*h-1 eft-i s-si l ence-powe.r* = -65 
?*h-right-is-silence-powe,r* = -65 
?* spectrum-peak-smoothi ng-for-phoneme-h* = (seq$'(0 7)) 

7*vowe.l-start-min-change-after-h* = 0.5 
?*vowe.1-end-min-change-before-h* = 0.5 

?*h-start-min-change* = 0.5 
?*h-end-min-change* = 0.5 

?*vowe.1-formant-start-min-change-after-h* = 0.2 
?*vowe,1-formant-end-mi n-change-before-h* = 0. 2 

; ; ; (middle h-regi on-can di date ?from&?? ?to&??) is goal 
(defrelation h-region-candidate 

(?from ?to) 
; mpl i cit 
(syntax output 

(MIDDLE H region candidate is ?from to ?to))) 

2/02/89 15:52:24 Page 1 
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LM06:>Komori>sre>seg-voiced-fricative>seg-voiced-fricative-globals.art.3 12/01/88 20:20:37 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 10. -*一

(defgl obal 
?*vowel-start-mi n-change-after-voi ced-fri cati ve* = 0. 2 ; (cf. MAU_B_0069 /zu/) 

; ; [ hatazaki 168] 0. 5 <--0. 2, to ignore an extra power decrease in / z/ region. 
; ; (cf. MAU_B_0086 has an extra power decrease (0. 21).) 
; ; (cf. MAU_1_0174 has a desired power decrease foll owed by an extra power decrease (O. 3). 
; ; [] 0. 2 ; (cf. MAU_1_0174 0. 3) 
; ; [] 0.6; (cf. MAU_B_01051.0) 

'' 
?*vowel-end-change-lower-before-voiced-fricative*= 0.5 

; To ignore 0. 21 (cf. MAU_B_0086) 

; 0.2; (cf. MAU_1_0174 0.3) 
; 0. 6 ; (cf. MAU_B_0105 1. O) 

?*z-after-silence-power-change-lower* = 1.0 

?*dj-smoothing-for-finding-bursU = (seq$'(5 O)) 

?*dj-burst-end-min-change* = 2.0 

?*dj-burst-start-min-change* = 2.0 
） 

枷，
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LM06:> Komori>sre>seg-voiced-stop>seg-voiced-stop-glo bals.art.14 

; ; ; -*-Mode: ART; Package: art-user; Base_: 1 0. -*一

(defgl obal 
?*vov.el-start-min-change-after-voiced-stop* = 1.0 

; ; ； ?*vov.el-start-min-change-after-voiced-stop* = 0.2 
?*vo如 1-end-min-change-before-voiced-stop*= 0.2 

?*voiced-stop-start-min-change*= 0.2 
?*voiced-stop-end-min-change*= 0.2 

; ; ; (voi ced-stop-regi on-candidate ?from&?? ?to&??) is goal 
(defrelation voiced-stop-region-candidate 

(?from ?to) 
impli・cit 
(syntax output 

(Voiced-stop region candidate is ?from to ?to))) 

; ；； (voiced-stop-peak-candidate ?pos&?? ?value&??) is goal 
(defrelation voiced-stop-peak-candidate 

(?pos ?value) 
implicit 
(syntax output 

(Voiced-stop peak can di date is at ?pos with ?value))) 

(defgl obal 
?*normal yze-factor* = (seq$'(5 0)) 
?*head-voiced-stop-burst-min-change*= 1.5 
?*voiced-stop-burst-strength-lower-upper*= -70 
?*high-freq-voiced-stop-burst-power-upper*= -30 
?*high-freq-vowel-power-upper*= -55 
?*1 ow-freq-vowel -power-upper* = -45 
?*1 ow-freq-power-start-min-change* = -50) 

(defgl obal ; By h atazak1. 
?:c:smoothi ng-for-fi ndi ng-voi ced-stop-bursU = (seq$'(5 O)) 

1/18/89 17:31 :52 Page 1 

?*smoothi ng-for-fi ndi ng-voi ced-stop-burst-end* = (seq$'(0 0))• ; [hatazaki 127] 
?*spectrum-peak-smoothing-for-getting-voiced-stop-bursU = (seq$'(O 7)) 

7*voi ci ng-power-after-stop-1 ower* = -40 ; [hatazaki 135] <--50. 
?*vowel -1000-4000-power-before-stop-1 ower* = -40 
?*speech-region-1000-4000-lower* = -70 
; ; ?*closure-power-upper*= -50 ; Defined in defglobals.art 

?*voiced-stop-burst-freq-min* = 1000 
?*voiced-stop-burst-freq-max*= 6000 

?*voiced-stop-burst-1000-6000-start-min-change* = 1.0 ;[hatazaki 131] 
?*voiced-stop-burst-start-min-change*= 2.0 ;;2.0 ;1.0 
?*voiced-stop-burst-end-min-change* = 2. 0 ; ; <--1. 0 

; ; <--0. 0 
; ； <--1.0 referred MAU B 0026 /k/ 

; [hatazaki 109] 
?*frication-start-min-change-after-voiced-stop*= 1.0 
） 

曝



LM06:>Komori>sre>seg-nasal>seg-nasal-globals.art.12 

For: Yasuhi ro Komori 

Printed on: LGP8-J ON ATR-LM01 

Number of copies: 1 

Data created at: 11 /16/88 09: 45: 43 

Queued at: 3/31/89 10:26:49 

か
餃
ぶ
言

.＇ 



LM06: > Komori>sre>seg-nasal>seg-nasal-glo bals.art.12 

; ; ; -*-Mode: ART; Package: art-user; Base: 10. -*一

(defgl obal 
?*vowel-start-min-change-after-nasal*= 0.2 
?*vowel-end-min-change-before-nasal*= 0.2 

?*nasal-start-min-change*= 0.2 
?*nasal-end-min-change*= 0.2 

11/16/88 09:45:43 Page 1 

; ; ; (nasal -region-candidate ?from&?? ?to&??) is goal 
(defrelation nasal-region-candidate 

(?from ?to) 
implicit 
(syntax output 

(Nasal region candidate is ?from to ?to))) 

; ; ； (nasal-peak-candidate ?peak-1 oc&?? ?peak-value&??) is goal 
(defrelation nasal-peak-candidate 

(?peak-pos ?peak-value) 
implicit 
(syntax output 

(Nasal peak candidate is at ?peak-pos msec and value is ?peak-value))) 

．．． ,, . 
; ； ; EXAMPLE of defrelation 

•9 •9 •9 

•9 •9 

., 

, , , (spectral-change (?pos ?value) 
＝（一 (min?nasal -end ?vowel -start) 1 O) 
=(+ (max ?nasal-end ?vowel-start) 10) 
0 6000 (5 5) 7.5 0.0 0.2 0.5) ., ., 

•9 

''' 

is goal 

•9 

．，
 •9 

．．
 •9 •9 

,,, (defrelation spectral-change 
(?time-val ?from ?to ?bottom ?top ?smoothing-size 

?interval ?apart ?change_al 1 owance ?power _min) 
''' ;;; implicit 
; ; ; (syntax output 
; ；； (Spectrum changes at ?time-val between ?from to ?to msec and ?bottom to ?top Hz 
, , , with smoothing ?smoothing-size interval ?interval apart ?apart 
; ; ; change_al l owance ?change_al l owance power _min ?power _min))) •9.

, 
•9., •9.

, 



LM06:>Komori>sre>seg-liquid>seg-liquid-globals.art.5 

For: Yasuhi ro Komori 

Printed on: LGP8-J ON ATR-LM01 

Number of copies: 1 

Data created at: 1/19/89 10: 00: 24 

Queued at: 3/31/89 10:41:47 



LM06:>Komori>sre>seg-liquid>seg-liquid-globals.art.S 

; ; ; -*-Mode: ART; Package: art-user; Base: 10. -*一

(defgl obal 
?*vowel-start-min-change-after-liquid*= 0.5 
?*vowel-end-mi n-change-before-1 i quid* = 0. 5 

） 

?*liquid-start-min-change*= 0.5 
?*liquid-end-min-change* = 0. 5 

; ; ; (middle l i qui d-regi on-candidate ?from&?? ?to&??) is goal 
(defrel ati on mi d-1 i qui d-regi on-candidate 

(?from ?to) 
implicit 
(syntax output 

(MIDDLE LIQUID region candidate is ?from to ?to))) 

1/19/89 10:00:24 Page 1 
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LMl 7 :>ha tazaki>sre>seg-unvoiced-stop>seg-stop.art.l 03 1 /24 /89 15:44:36 Page 1 

; ; ; -本- Mode:ART; Package:art-user; Base:10; Default-character-style: (:FIX :ROMAN :NORMAL) -*-

(defrelation UNVOICED-STOP-CANDIDATE (?from ?to) 
implicit 
(syntax output 

(Unvoiced stop candidate at ?from -?to))) 

(defrule sg-uvstop-0 
11 Finds a can di date of unvoiced-stop segment. 11 

(declare (salience ?*find-candidate*)) 
(segmenting unvoiced-stop) 
(UNVOICED-STOP-CANDIDATE ?s1-from ?s1-to) 
(CF (unvoiced-stop closure-duration =(-? sl -to ? s1 -from)) ? CFdurat ion&: mi ghtbe-val id) 
(power-strength ?s1-from ?s1-to O 500 ?0-500-P) 
(CF (unvoiced-stop cl osure-0-500-power ?0-500-P) ?CF-0-500-P&: mi ghtbe-val id) 
(power-strength ?sl-from ?s1-to 500 1000 ?500-1000-P) 
(CF (unvoiced-stop cl osure-0-500-500-1000-power-rati o =(- ?0-500-P ?500-1000-P)) 

?CF-0-500-500-1000-PR&: mi ghtbe-val id) 
(power-strength ?s1-from ?s1 -to O 6000 ?0-6000-P) 
(CF (unvoiced-stop cl osure-0-6000-power ?0-6000-P) ?CF-0-6000-P&: mi ghtbe-val id) 
＝〉

(bind ? segment (gensym II SEG-11)) 

(assert (schema ? segment (instance-of phoneme-segment))) 
.(hypothesize 

(assert (category ?segment unvoiced-stop)) 
(assert (prop ?segment (candidate-loc ?sl-from ?sl-to)) 

(segment-status ?segment segmentation) 

“
 

,, 
;; [hatazaki 143] CF of (category ?segment unvoiced-stop), 
;； --> 
;； =(CFcomb (CFweight ?xweak-evidencex ?CFduration) 
;; (CFweight ?xevidencex 
, , (CF?nd ?CF-0-500-P 
, , ?CF-0-500-500-1000-PR 
,, ?CF-0-6000-P)}) 

．，
 ‘, 

ー．
 

．
 
，
 ．
， ．，
 
I I 

．，
 ．，

 

; ; [ hatazaki 143) CF of (category ? segment unvoiced-stop), 
;； =(CFwei ght ?'1:evi dence:;,: 

(CFand ?CFduration 
?CF-0-500-P 
?CF-0-500-500-1000-PR 
?CF-0-6000-P)) 

．，．， 
.,.， 

; ; --> 
;； =(CFcomb (CFwe1ght ?"'weak-evidence"'?CFduration) 

(CFwe'i ght ?"'weak-evidence"'?CF-0-500-P} 
(CFwe"i ght ?"'weak-ev"i dence"'?CF-0-500-500-1000-PR} 
(CFwei ght ?"'weak-evidence"'?CF-0-6000-P}} 

, , 
(CF (category ?segment unvoiced-stop) 

=(CF and (CF comb (CFunknov,1"1) 
(CFwei ght ?:i:weak-evi dence:t: ?CFdurati on) 
(CFwei ght ?:i:weak-evi dence:t: ?CF-0-500-P) 
(CFwei ght ?:i:weak-evi dence出 ?CF-0-500-500-1000-PR)
(CF碑 ight ?*如ak-evidence:t: ?CF-0-6000-P)) 

?CF-0-500-P 
?CF-0-500-500-1000-PR 
?CF-0-6000-P))))) 

; ； ; New definition. [ hatazaki 176] 
; (defrule sg-uvstop-1a 

"Finds an unvoiced stop can di date at word i ni ti al (with burst)." 
(declare (salience ?*find-candidate*)) 
(segmenting unvoiced-stop) 
(UNVOICED-STOP-CANDIDATE ?s1-from ?s1-to) 
(not (UNVOICED-STOP-CANDIDATE ?s2&:(?s2 < ?s1-from) ?)) 
,, 
; ； [hatazak'i 176] Searches a burst from more left』 s1nee ?s1-to may be at the end of /kl. 

after=(-?s1-to 100) 130 
, , <-- after =(-?s1-to 50) 80 
; ; [hatazak1 132] Ren℃ ved the ru1 e added by mod'i f'i cat1 on be1 ow. 
;; (power-start ?speech-start&--NONE 
;; before =(+ ? s1 -to 20) 70 1000 4000 ?"'speech-reg1 on-1000-4000-7 ower刃
; ; [hatazak1 132] Searches a burst on) y'in speech reg'i on, s1 nee there may be power change 
; ; in the preced1 ng si 7 ent reg1 on. 
,, 
; ； [hatazaki 114]. 
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, , 
(burst-exists ?burst-start ?burst-end ?burst-freq 

after=(-?sl-to 100) 130 ?*burst-freq-min* ?*burst-freq-max* 
?CF-burst&: mi ghtbe-val id) 

(not (burst-exists ? ? ? 
after=(-?sl-to 100) 130 ?*burst-freq-min* ?*burst-freq-max* 
?another-burst&:(CFgreaterp ?another-burst ?CF-burst))) 

(power-strength =(・-?burst-start 30). ?burst-start O 500 ?0-500-P) 
(CF (unvoiced-stop cl osure-0-500-power ?0-500-P) ?CF-0-500-P&: mi ghtbe-val id) 
(power-strength=(-?burst-start 30) ?burst-start 500 1000 ?500-1000-P) 
(CF (unvoiced-stop cl osure-0-500-500-1000-power-rati o =(-?0-500-P ?500-1000-P)) 

?CF-0-500-500-1000-PR&: mi ghtbe-val id) 
(power-strength=(-?burst-start 30) ?burst-start O 6000 ?0-6000-P) 
(CF (unvoiced-stop cl osure-0-6000-power ?0-6000-P) ?CF-0-6000-P&: mi ghtbe-val id) 
, , 
;； [ hatazaki 153] Commented out the fo11 owing. 
,, ,, 
; ; ;； [hatazaki 149) after=(+ ?burst-start 10) 200 <--after=(+ ?burst-start 10) 100, 
; ; ； ; for /chi (MAU_B_0014). 
, , , , 
;; (power-start ?vowe1-start&-NONE 
;; after=(+ ?burst-start 10) 200 O 500 ?xvoicing-power-1owerX) 
＝＞ 
(bind ? segment (gensym "SEG-")) 
(assert (schema ? segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ?segment unvoiced-stop)) 
(assert (segment-status ? segment segmentation) 

,, 
;； [hatazaki 143] CF of (category ? segment unvo; ced-sto~), 

', --> 
;； =(CFcomb (CFweight ?Xstrong-evidencex ?CF-burst) 
; ; (CFwei ght ?:1:weak-evi dencex 
;； (CFand ?CF-0-500-P ?CF-0-500-500-1000-PR ?CF-0-6000-P))) 
, , 
,, 
,, 
, , 
,, 
,, 
, , 
, , 
,, 
,, 
(CF (category ? segment unvoiced-stop) 

=(CF and (CF comb (CFunkno叩）
(CFwei ght ?*strong-evidence* ?CF-burst) 
(CFwei ght ?*weak-evidence* ?CF-0-500-P) 
(CFwei ght ?*weak-evidence* ?CF-0-500-500-1000-PR) 
(CFweight ?*weak-evidence* ?CF-0-6000-P)) 

?CF-burst ?CF-0-500-P ?CF-0-500-500-1000-PR ?CF-0-6000-P)) 
(has-burst ?segment yes) 
(CF (has-burst ?segment yes) ?CF-burst) 
(1 eft-context ?segment word-i ni ti al) 
(CF (left-context ?segment word-initial) 0.4) 
; ; (prop ?segment (location word-initial)) 
(prop ? segment (can di date-1 oc UNKNOWN ?burst-start)) 
(prop ?segment (burst ?burst-start ?burst-end ?burst-freq))))) 

[hatazak1 143) CF of (category ?segment unvo1ced-stop), 
=(CFwei ght ?xevi de nee"' 

(CFand ?CF-burst ?CF-0-500-P ?CF-0-500-500-1000-PR ?CF-0-6000-P)) 
--> 
=(CFcomb (CFwe"ight ?Xstrong-ev"idencex ?CF-burst) 

(CF碑 'ight ?xweak-evi dencex ?CF-0-500-P) 
(CF唸 'ight ?Xweak-ev'i dencex ?CF-0-500-500-1000-PR) 
(CFwe'i ght 7:1: 臨 ak-evidencex?CF-0-6000-P}) 

; ; ; 01 d definition. 
(defrule sg-uvstop-1a 

11 Finds an unvoiced stop can di date at word i ni ti al (with burst). 11 
(declare (salience ?*fi nd-candi date:i:)) 
(segmenting unvoiced-stop) 
(UNVOICED-STOP-CANDIDATE ?sl-from ?sl-to) 
(not (UNVOICED-STOP-CANDIDATE ?s2&:(?s2 < ?sl-from) ?)) 
,, 
; ； [ hatazak"i 132) Removed the ru1 e added by modi f"i cation be) ow. 
; ； (power-start ?speech-start&-NONE 
;; before =(+ ? s1 -to 20) 70 1000 4000 ?xspeech-regi on-1000-4000-1 owerx) 
;; [ hatazak1・132) Searches a burst on) y 1・n speech reg"i on, s"i nee there may be power change 
; ； "in the preced1・ng s"i 1 ent reg"i on. 
,,. 
; ; [hatazak"i 114). 

'' 
'' 



LMl 7:>hatazaki>sre>seg-unvoiced-stop>seg-stop.art.103 1/24/89 15:44:36 Page 3 

(burst-exists ?burst-start ?burst-end ?burst-freq 
after =(-?sl-to 50) 80 ?*burst-freq-min* ?*burst-freq-max* 
?CF-burst&: mi ghtbe-val id) 

(not (burst-exists??? 
after =(-?sl-to 50) 80 ?*burst-freq-min* ?*burst-freq-max* 
?another-burst&:(CFgreaterp ?another-burst ?CF-burst))) 

(power-strength=(- ?burst-start 30) ?burst-start D 500 ?0-500-P) 
(CF (unvoiced-stop cl osure-0-500-power ?0-500-P) ?CF-0-500-P&: mi ghtbe-val id) 
(power-strength=(-?burst-start 30) ?burst-start、5001000 ?500-1000-P) 
(CF (unvoiced-stop closure-0-500-500-1000-power-ratio =(-?0-500-P ?500-1000-P)) 

?CF-0-500-500-1 ODD-PR&: mi ghtbe-val id) 
(power-strength=(-?burst-start 30) ?burst-start O 6000 ?0-6000-P) 
(CF (unvoiced-stop cl osure-0-6000-power ?0-6000-P) ?CF-0-6000-P&: mi ghtbe-val id) 

11  

; ； [hatazaki 153) Commented out the fo11o切 ng.
, , 1 , 

;; ； ; [hatazaki 149) after=(+ ?burst-start 10) 200 <--after=(+ ?burst-start 10) 100, 
; ; ； ; for /chi (MAU_B_0014). 
, , 1 , 

;； (power-start ?vowe)-start&-NONE 
;; after=(+ ?burst-start 10} 200 0 500 ?:t:voicing-power-1ower刃
＝＞ 
(bind ?segment (gensyrn "SEG-")) 
(assert (schema ?segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ?segment unvoiced-stop)) 
(assert (segment-status ?segment segmentation) 

, , 
;; [hatazaki 143) CF of (category ?segment unvoiced-stop), 
;; --> 
;; =(CFcomb (CFweight ?:t:strong-evidence:t: ?CF-burst) 
;; (CFwei ght ?:t:weak-evi dence"' 
;; (CFp.nd ?CF-0-500-P ?CF-0-500-500-1000-PR ?CF-0-6000-P})) 
11  

;; [hatazaki 143) CF of (category ?segment unvoiced-stop), 
; ; =(CFwei ght ?:t:evi dence:t: 
; ； (CFand ?CF-burst ?CF-0-500-P ?CF-0-500-500-1000-PR ?CF-0-6000-P)) 
; ; --> 
;； =(CF comb (CFwei ght ?:t:strong-evi dence:t: ?CF-bur st) 
;; (CFweight ?)/(weak-evidence:t: ?CF-0-500-P) 
;； (CFwei ght ?"'weak-evi dence:t: ?CF-0-500-500-1000-PR) 
;; (CFwei ght ?)/(weak-evi dence:t: ?CF-0-6000-P)) 
, , 
(CF (category ?segment unvoiced-stop) 

=(CF and (CF comb (CFunknow;i) 
・(CFwei  ght ?*strong-evidence* ?CF-burst) 

(CFwei ght ?*weak-evidence* ?CF-0-500-P) 
(CFwei ght ?*如ak-evidence* ? CF-0-500-500-1000-PR) 
(CF碑 ight ?*weak-evidence* ?CF-0-6000-P)) 

?CF-burst ?CF-0-500-P ?CF-0-500-500-1000-PR ?CF-0-6000-P)) 
(has-burst ?segment y es)・  
(CF (has-burst ?segment yes) ?CF-burst) 
(left-context ?segment word-initial) 
(CF (left-context ?segment word-initial) 0.4) 
; ； (prop ?segment (location word-initial)) 
(prop ?segment (candi date-1 oc UNKNOWN ?burst-start)) 
(prop ?segment (burst ?burst-start ?burst-end ?burst-freq))))) 

(defrule sg-uvstop-2 
11 Finds SOKUON. 11 

(declare (salience ?*find-candidate*)) 
(segmenting unvoiced-stop) 
(UNVOICED-STOP-CANDIDATE ?sl-from ?sl-to) 
(CF (unvoiced-stop sokuon-closure-duration =(-?sl-to ?sl-from)) ?CFduration&:mightbe-valid) 
(exists (UNVOICED-STOP-CANDIDATE ?s2&:(?s2 < ?sl-from) ?)) 
(exists (UNVOICED-STOP-CANDIDATE? ?s3&:(?s3 > ?sl-to))) 
(pov,,,er-strength ?sl-from ?sl-to O 500 ?0-500-P) 
(CF (unvoiced-stop cl osure-0-500-power ?0-500-P) ?CF-0-500-P&: mi ghtbe-val id) 
(power-strength ?sl-from ?sl-to 500・1000 ?500-1000-P) 
(CF (unvoiced-stop cl osure-0-500-500-1000-power-rati o =(- ?0-500-P ?500-1000-P)) 

?CF-0-500-500-1000-PR&: mi ghtbe-val id) 
(power-strength ?sl-from ?sl-to D 6000 ?0-6000-P) 
(CF (unvoiced-stop cl osure-0-6000-po吠,er?0-6000-P) ?CF-0-6000-P&: mi ghtbe-val id) 
=> 
(bind ?segment (gensyrn "SEG-")) 
(assert (schema ? segment・ 
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(instance-of phoneme-segment))) 
(hypothesize 

(assert (category ? segment unvoiced-stop)) 
(assert (prop ? segment (type sokuon)) 

(prop ? segment (can di date-1 oc ? sl -from ? sl -to)) 
(segment-status ? segment segrnentat ion) 

11  

;； [hatazal<"i 143) CF of (category ?segment unvo"iced-stop), 
11  --> 
;；：： (CF comb (CFwe"i ght ?≫:weal<-ev"i dencex ?CFdurat"ion) 
;； (CFwe"ight ?xev"idencex 

11  
(CFand ?CF-0-500-P 

1 1 ?CF-0-500-500-1000-PR 
1 1 ?CF-0-6000-P}}} 
11  

;； [hatazal<"i 143) CF of (category ?segment unvo"iced-stop) 
;; ：： (CFwe"i ght ?xev"i dencex 
, 1 (CFand 
1, ?CFdurat"i on 
1 1 ?CF-0-500-P 
11  ?CF-0-500-500-1000-PR 
1 1 . ?CF-0-6000-P}} 
11  --> 
;; ：： (CF comb (CFwe"i ght ?xweal<-ev"i dencex ?CFdurat"ion) 
;; (CFwe"ight ?≫:weal<-evidencex ?CF-0-500-P) 
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;； (CFwe"ight ?xweal<-ev"idencex ?CF-0-500-500-1000-PR) 
, 1 (CFwei ght ?Xweal<-evi denc.ex ?CF-0-6000-P)) 
11  

(CF (category ? segment unvoiced-stop) 
=(CF and (CF comb (CFunknow,) 

(CFwei ght ?*weak-evidence* ?CFdurati on) 
(CFwei ght ?*weak-evidence* ?CF-0-500-P) 
(CFwei ght ?*weak-evidence* ?CF-0-500-500-1000-PR) 
(CFwei ght ?*weak-evidence* ?CF-0-6000-P)) 

?CF-0-500-P 
?CF-0-500-500-1000-PR 
?CF-0-6000-P))))) 

'.. ----------------------
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(defrule sg-uvstop-bottom-up-1 
1111 

I I 

;； [hatazak1 126) Get REGIONs as 1ntersected reg1ons of 
;; (cddr (IL USER:: ca77 -speechfunc {11 st "POWER-ISf_AND-IN_:TIME" 

I I 
0 2000 

I I 0 6000 

I I 
-999 -50 

,, 11))) 
; ; and 
;； (cddr (ILUSER:: ca7 7 -speechfunc (71 st "POWER-ISLAND-IN-TIME" 
I I O 2000 
I I O 500 
I I -999 -50 
,, ・11)))  
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I I 

;； [hatazaki 118) Changed the thresho7d fo~detecting candidates to -50dB from -60dB. 
, , 
(dec1 are (salience ?*top-do""° 沖））
(goal (UNVOICED-STOP-CANDIDATE ?from&?? ?to&??)) 
(not (exp1 i cit (UNVOICED-STOP-CANDIDATE ? ?))) 
(BB ?BB) 
＝＞ 
(at ?BB 

(for REGION in (intersected-regions 
(1 i st 

(cddr (#LUSE和： ca11-speechfunc (list "POWER-ISLAND-IN-TIME" 
0 2000 
0 6000 
-999 -50 
11))) 

(cddr (#LU SER: : cal 1 -speechfunc (1 i st II POWER-ISLAND-IN-TI ME" 
0 2000 
0 500 
-999 -50 
11))))) 

do (assert (UNVOICED-STOP-CANDIDATE =(car REGION) =(cadr REGION)))))) 
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(defrule sg-uvstop-3 
"burst exists or not ?" 

(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ? segment segmentation) 
(category ?segment unvoiced-stop)) 

(not (left-context ?segment word-initial)) 
(not (applied ?segment sg-uvstop-3)) 
(prop ?segment (candidate-lee ?cand-from ?cand-to)) 
(case 
,, 
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;； [hatazak'i 122] Search a burst from ?cand-from, since a burst may be 
;； i nc7 uded in the c,1 osure region. (cf. MAU_B_0065). 
; ; 07 d code ... 
;; (burst-exists ?bu-from ?bu-to ?bu-freq after=(-?cand-to 20) 60 
;； ?burst-CF&: (?burst-CF >= ?:i(mi ghtbe-va1 i d:i()) 
;； [hatazaki 120] Changed the range for searching a burst, from 50msec to 60msec. 
;； [hatazaki 114] 

_ ((burst-exists ?bu-from ?bu-to ?bu-freq 
after ?cand-from =(+ 40 (-?cand-to ?cand-from)) 
?*burst-freq-min* ?*burst-freq-max* 
?burst-CF&: mi ghtbe-val id) 

(not (burst-exists ? 7 ? 

＝＞ 

after ?cand-from =(+ 40 (-?cand-to ?cand-from)) 
?*burst-freq-min* ?*burst-freq-max* 
?another-CF&:(CFgreaterp ?another-CF ?burst-CF))) 

(assert (has-burst ?segment yes) 
(CF (has-burst ? segment yes) 

=(CF殴 ight ?:i:strong-evi dence* ?burst-CF))) 
(assert (p1op ? segment (burst ?bu-from ?bu-to ?bu-freq))) 
(assert (applied ?segment sg-uvstop-3))) 

(otherwise 
＝＞ 
(assert (has-burst ?segment no) 

(CF (has-burst ?segment no) 
=(CFwei ght ?*strong-evi dence:i: 0. 8))) 

(assert (applied ?segment sg-uvstop-3))))) 

(defrule sg-uvstop-4 
"Has low frequency power at the aspiration?" 

,, 
;; [hatazaki 172] Merge has-burst-power-in-1ow-frequency'into 
;, ~has-asp-/ rat1'on-power-'i n-1 ow-frequency, Rerroved ru1 e sg-uvstop-6. 
;； Rerroved (has-burst ?seg厖 ntno) in this ru1e. 
;； [hatazaki 12D] 
, , 
(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ?segment segmentation) 
(category ?segment unvoiced-stop)) 

; ; (has-burst ?segment no) 
(not (applied ?segment sg-uvstop-4)) 
＝＞ 
(assert (applied ?segment sg-uvstop-4)) 
(conflicting-alternatives 

(hypothesize 
(assert (prop ?segment (has-aspiration-powe.r-in-low-frequency yes)))) 

(hypothesize 
(assert (prop ? segment (has-aspi rat i on-powe.r-i n-1 ow-frequency no)))))) 

(defrule sg-uvstop-8 
"Has burst powe.r in low frequency?" 

(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ?segment segmentation) 
(category ?segment unvoiced-stop)) 

; ; [hatazaki 177] Commented out. 
; ； This ru7 e i .s app1 i ed even 7 f the stop does not have a burst. 
;； (has-burst ?segment yes) 
(not (applied ? segment sg-uvstop-8)) 
＝＞ 
(conflicting-alternatives 

(hypothesize 
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(assert (prop ? segment (has-burst-power-; n-1 ow-frequency yes)))) 
(hypothesize 

(assert (prop ? segment (has-burst-power-i n-1 ow-frequency no))))) 
(assert (applied ?segment sg-uvstop-8))) 

; ; ； (defrule sg-uvstop-6 

.'' 
"Has strong burst power in 1 ow frequency?" 

; ; ; (declare (salience ? 太start-segmentation*))
; ; ; (join 
; ; ； (segment-status ? segment segmentation) 
; ; ； (category ? segment unvoiced-stop)) 
; ; ； (has-burst ?segment yes) 
; ; ； (not (applied ? segment sg-uvstop-6)) 
；；；＝＞ 
; ； ; (assert (applied ?segment sg-uvstop-6)) 
; ; ； (conflicting-alternatives 
; ; ； (hypothesize 
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; ; ; (assert (prop ?segment (has-burst-power-i n-1 ow-frequency yes)))) 
; ; ； (hypothesize 
; ; ； (assert (prop ?segment (has-burst-power-i n-1 ow-frequency no)))))) 

(defrule sg-uvstop-5a 
11Has double burst?" 

,, 
;； [hatazak'i 122] Hypothes'i zes the stop has a doub7 e burst or not. 
．． ,, 
(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ?segment segmentation) 
(category ?segment unvoiced-stop)) 

(join 
(has-burst ? segment yes) 
(prop ?segment (burst ?burst-start,?burst-end ?burst-freq))) 

(not (applied ?segment sg-uvstop-5a)) 
(burst-exists ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq 

after=(+ ?burst-start 10) 50 =(- ?burst-freq 250) =(+ ?burst-freq 250) 
?CF2nd-burst&: mi ghtbe-val id) 

(CF (unvoiced-stop double-burst-distance=(- ?2nd-burst-from ?burst-start)) 
?CF di stance&: mi ghtbe-val id) 

＝＞ 
(hypothesize 

(assert (prop ?segment (has-double-burst yes))) 
(assert (CF (prop ?segment (has-double-burst yes)) 

=(CFwei ght ?*strong-evidence* 
(CF and ?CF2nd-burst ?CF di stance))) 

(prop ? segment 
(2nd-burst ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq)) 

(applied ? segment sg-uvstop-5a)))) 

(defrule sg-uvstop-5b 
"Does not have double burst?" 

,, 
;； [hatazak1 122] Hypothes1 zes the stop has a doubJ e burst or not. 
,, 
(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ?segment segmentation) 
(category ?segment unvoiced-stop)) 

(join 
(has-burst ?segment yes) 
(prop ?segment (burst ?burst-start ?burst-end ?burst-freq))) 

(not (applied ?segment sg-uvstop-5b)) 
(burst-exists ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq 

after=(+ ?burst-start 10) 50 =(- ?burst-freq 250) =(+ ?burst-freq 250) 
?CF2nd-burst&: i snot-valid) 

(CF (unvoiced-stop double-burst-distance=(-?2nd-burst-from ?burst-start)) 
? CF di stance) 

＝＞ 
(hypothesize 

(assert (prop ?segment (has-double-burst no))) 
, , 
; ; [hatazaki i72] Wnen ?CFdistance is negative, CF of (prop ?segment (has-double-burst no)) 
; ; must have a large positive CF value, even ¥.'Jlen ?CF2nd-burst is positive. 
; ; (cf. MAU_1 _0282) 
; ; =(CFwe.i ght ?*strong-evidence* 
; ; (CFor (- ?CF2nd-burst) (- ?CFdi stance))) 
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; ; <-- =(CFwei ght ?*strong-evidence* 

'' 
(-?CF2nd-burst)) 

; ； [hatazaki 142] =(min 0. 9 (-0. 8 ?CF2nd-burst)) --> 
; ; =(CFwei ght ?*strong-evidence* (-?CF2nd-burst)) 
(assert (CF (prop ?segment (has-double-burst no)) 

=(CFwei ght ?*strong-evidence* 
(CF or (-?CF2nd-burst) (-?CF di stance)))) 

(applied-?segment sg-uvstop-5b)))) 

(defrule sg-uvstop-5c 
"Has double burst?" 

II  

;; [hatazaki 122) Hypothesizes the stop has a doub1e burst or not. 

II  

(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ?segment segmentation) 
(category ? segment unvoiced-stop)) 

(join 
(has-burst ?segment yes) 
(prop ?segment (burst ?burst-start ?burst-end ?burst-freq))) 

(not (applied ?segment sg-uvstop-5c)) 
(not (burst-exists ? ? ? 
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after=(+ ?burst-start 10) 50 =(-?burst-freq 250) =(+ ?burst-freq 250) 
?)) 

＝＞ 
(hypothesize 

(assert (prop ?segment (has-double-burst no))) 
(assert (CF (prop ? segment (has-double-burst no)) 

=(CFwei ght ?:i:strong-evi dence* 0. 9)) 
(applied ? segment sg-uvstop-5c)))) 

(defcontradiction sg-uvstop-5d 
1111 

(prop ?segment (has-double-burst no)) 
(prop ?segment (has-double-burst yes))) 

(defrul e sg-uvstop-7 
"Has two power-decrease at the preceding vowel end?" ．． 

II 

;； [hatazaki 155] New1y defined to hypothesize (has-extra-vo1c1ng-in-c1osure yes) and 
;； (has-extra-voi ci ng-1 n-c1 osure no). 
;; (prop ?segment (has-extra-voi ci ng-1 n-c1 osure yes)) 1・s for the case 
;; when there are two power decrease at the preceding vowe1 end, one 1s the end of 
;; vowe7, another 1 s the end of extra voicing. 
II  

(declare (salience ?:i:start-segmentati on*)) 
(join 

(segment-status ?segment segmentation) 
(category ? segment unvoiced-stop)) 

(not (applied ?segment sg-uvstop-7)) 
＝＞ 
(assert (applied ? segment sg-uvstop-7)) 
(conflicting-alternatives 

(hypothesize 
(assert (prop ?segment (has-extra-voicing-in-closure yes)))) 

(hypothesize 
(assert (prop ? segment (has-extra-voi ci ng-i n-cl osure no)))))) 
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(defrule sg-uvstop-find-closure-1 
1111 

(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ? segment segmentation) 
(category ?segment unvoiced-stop) 
?x <-(CF (category ?segment unvoiced-stop) ?CFcategory)) 

(not (applied ?segment sg-uvstop-fi nd-cl osure-1)) 
(not (1 eft-context ?segment word-i ni ti al)) 
(has-burst ?segment no) 
(prop ?segment (candidate-lee ?from ?to)) 
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(closure-exists ?cl-from ?cl-to before ?to=(-?to ?from) ?CFclosure&:mightbe-valid) 
＝＞ 
(assert (applied ?segment sg-uvstop-find-closure-1)) 
(assert (prop ? segment (closure ? cl -from ?.cl -to ?CF closure))) 
(retract ?x) 
, , 
;； [hatazaki 159] =(CFand ?CFcategory (CFweight ?:t:evidence"'?CFc1osure)) 
;; <-- =(CFcomb ?CFcategory (CFweight ?:t:evidence"'?CFc1osure)). 
;； [hatazaki 142] Changed a new CF of (category ?segment unvoiced-stop): 
;; =(CFand ?CFcategory ?CFc)osure) --> 
;； =(CF comb ?CFcategory (CFwei ght ?:t:evi de nee"'?CFc1 osure)) 
(assert (CF (category ?segment unvoiced-stop) 

=(CFweight? 出evidence:i: ?CF closure)))) 

(defrule sg-uvstop-find-closure-2 
1111 

(declare (salience ?*start-segmentation*)) 
(join 

(segment-status ?segment segmentation) 
(category ?segment unvoiced-stop))、

?x <-(CF (category ?segment unvoiced-stop) ?CFcategory) 
(not (applied ? segment sg-uvstop-fi nd-cl osure-2)) 
(not (left-context ? segment word-i nit i a 1)) 
(join 

(has-burst ?segment yes) 
(CF (has-burst ?segment yes) ?CFburst&: mi ghtbe-val id) 
(prop ?segment (burst ?here??))) 

(closure-exists ?cl-from ?here before ?here 30 ?CF closure&: mi ghtbe-val id) 
=> 
(assert (applied ? segment sg-uvstop-fi nd-cl osure-2)) 
(assert (prop ?segment (closure ?cl-from ?here ?CFcl osure))) 
(retract ?x) 
, , 
;； [hatazaki 159] =(CFand ?CFcategory (CFweight ?"'evidence"'?CFc)osure)) 
; ;<—-·=(CF comb ?CF category (CFwe"i ght ?"'evidence"'?CFc1 osure)). 
;； [hatazaki 142] Changed a new CF of (category ?segment unvoiced-stop): 
;; =(CFand ?CFcategory ?CFc1osure) --> 
;; =(CF comb ?CFcategory (CFwei ght ?:t:evi dence"'?CFc1 osure)) 
(assert (CF (category ?segment unvoiced-stop) 

=(CFweight ?*evidence* ?CFclosure)))) 

(defrul e sg-uvstop-fi nd-cl osure-3 
1111 

.. 
I I 

; ; [hatazaki 130] Added this ru1e for unvoiced stop a~the word beginning. 
．． 
I I 

(declare (salience 7*start-segmentati on*)) 
(join 

(segment-status ?segment segmentation) 
(category ? segment unvoiced-stop)) 

?x <-(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id) 
(not (applied ?segment sg-uvstop-find-closure-3)) 
(left-context ? segment word-initial) 
(join 

=> 

(has-burst ?segment yes) 
(CF (has-burst ?segment yes) ?CFburst&: mi ghtbe-val id) 
(prop ?segment (burst ?here??))) 

(assert (applied ?segment sg-uvstop-find-closure-3)) 
(assert (prop ?segment (closure UNKNOWN ?here ?CFburst)))) 

(defrul e get-cl osure-1 
II (BACKWARD CHAINING RULE) II 
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(declare (salience ?*top-dov-.11*)) 
(goal (closure-exists ?from&?? ?to&?? before ?here&~?? ?range&~?? ?CF&??)) 

; ; [hatazaki 128) Searches ?c1 -end to the right of ?here. 
;； [hatazaki 127) Uses ?*norma1-s叩 othing-size*and 
;； ?*c1 osure-end-mi n-change* instead of *srrr:Jothi ng-for-fi nd1 ng-burst 
; ； and ?*burst-start-min-change*, to searches ?c1 -end, si nee this ru1 e 

1S 

;； for the case wh~n there is no burst, 

;； [hatazaki 127) Searches ?c1-start ?c7-end with 1000-4000 Power 
; ; change instead of 0-6000 Powre change, and uses 
；；？丸burst-start-min-change*instead of ?*c1 osure-end-mi n-change* for 

, ；； searching ?c1 -end. 

; ; [hatazaki 125) It is better to search c1osure boundaries by using power-change, 
; ; si nee the burst power 1 s not enough 1 arge. (cf. MAU_B_OOlO /kl) 
; ; OLD code ... 
;； (power-end ?c1-start&-NONE 
;; before ?here=(+ ?range 500} 0 6000 ?*c1osure-power-upper*) 
;； (power-start ?c1-end&-NONE 
;； after ?c1-start =(-?here ?c7-start -10} 0 6000 ?*c7osure-power-upper*} 

;； -C7 osure-end cannot be founded by power-increase w1 th ?*norma7 -sFroothi ng-si ze屯
; ; since its power change is so short. Then, the c7osure boundaries shoud be searched by 
;; power-start and power-end. 
;； OLD code ... 
;; (power-decrease (?c7 -start&-NONE ?c7 -start-change) 

before ?here=(+ ?range 500} O 6000 
;; ?*norma7 -sFrooth1 ng-si ze:t: ?*c7 osure-start-mi n-change*) 
;; (power-increase (?c1-end&-NONE ?c7-end-change) 

after ?c7-start =(-?here ?c7-start) O 6000 
;； ?*norma7 -sFroothi ng-si ze* ?*c1 osure-end-mi n-change*) 

; ; 07 d code .•. 
;; (power-start ?c7-end&-NONE 
;; before ?here ?range O 6000 ?*c1osure-power-upper*) 
;; (power-end ?c1-start&-NONE 
;； before ?c7-end 400 O 6000 ?*c1osure-power-upper*) 

(power-decrease (?cl -start&~NONE ?cl -start-change) 
before ?here=(+ ?range 500) 1000 4000 
？字normal-smoothing-size太 ?*closure-start-min-change:i:) 

(power-increase (?cl -end&-NONE ?cl -end-change) 
after ?cl-start=(-?here ?cl-start -50) 1000 4000 
?*normal-smoothing-size* ?*closure-end-min-change:i:) 

(test (<= (-?here ?cl -end) ?range)) 
(CF (unvoiced-stop closure-duration =(-?cl-end ?cl-start)) ?CF1) 
(CF (unvoiced-stop sokuon-cl osure-durati on =(-?cl-end ?cl-start)) ?CF2) 
(test (mi ghtbe-val id (CF or ?CF1 ?CF2))) 
(power-strength ?cl-start ?cl-end O 6000 ?0-6000-power) 
(CF (unvoiced-stop cl osure-0-6000-power ?0-6000-power) ?CFpower&: mi ghtbe-val id) 
(BB ?BB) 
＝＞ 
(at ?BB 

(assert (closure-exists ?cl-start ?cl-end before ?here ?range 
=(CF and (CF or ?CF1 ?CF2) ?CFpower))))) 

(defrule get-closure-2 
11 When ?to is provided. 11 

, , 
; ； [hatazaki 127] 

', 
(declare (salience ?*top-do叩＊））
(goal (closure-exists ?from&?? ?to&~?? before ?here&~?? ?range&~?? ?CF&??)) 
(power-decrease (?cl-start&~NONE ?cl-start-change) 

before ?here=(+ ?range 500) 1000 4000 
?*normal -smoothing-size* ?*closure-start-min-change*) 

(CF (unvoiced-stop closure-duration =(-?to ?cl -start)) ?CF1) 
(CF (unvoiced-stop sokuon-cl osure-durati on =(-?to ?cl-start)) ?CF2) 
(test (mi ghtbe-val id (CF or ?CF1 ?CF2))) 
(power-strength ?cl-start ?to O 6000 ?0-6000-power) 
(CF (unvoiced-stop closure-0-6000-power ?0-6000-power) ?CFpower&:mightbe-valid) 
(BB ?BB) 
＝＞ 
(at ?BB 
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(assert (closure-exists ?cl-start ?to before ?here ?range 
=(CFand (CFor ?CF1 ?CFZ) ?CFpower))))) 

(defrule get-closure-after-1 
1111 
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; ; [hatazaki 148) Searches ?c7 -end first, then ?c7 -start backward from ?c7 -end, 
; ; since there 11た1yby power decrease before ?c7 -start. 
; ; <--
;； (power-decrease (?c7 -start&-NONE ?c7 -start-change) 
, , after ?here ?range 1000 4000 
; ; ?:t:normョ7-smっoth1ng-s1 ze:t: ?:tCcJ osure-start-mi n-change:t:) 
; ; (power-1ncrease (?c7-end&-NONE ?c1-end-change) 
, , . after ?c7 -start 500 1000 4000 
． ． ?:J<norma7 -sm::;oth1 ng-s1 ze;;, ?:J<c7 osure-end-mi n-change:J<) 
II  

;； [hatazaki 143] This is for unvoiced-fricative fo77owed by a c7osure, 
; ； and used by ru7e sg-uvfric-bfr-stop-or-affr-1. 

(declare (salience ?*top-dowi*)) 
(goal (closure-exists ?from&?? ?to&?? after ?here&~?? ?range&~?? ?CF&??)) 
(power-increase (?cl-end&~NONE ?cl -end-change) 

after ?here=(+ ?range 500) 1000 4000 
？出normal-smoothing-size*?*closure-end-min-change*) 

(power-decrease (?cl -start&~NONE ? cl -start-change) 
before ?cl-end=(-?cl-end ?here -50) 1000 4000 
?*normal-smoothing-size* ?*closure-start-min-change*) 

(test (<= (-?cl -start ?here) ?range))・ 
(CF (unvoiced-stop closure-duration=(-?cl-end ?cl-start)) ?CF1) 
(CF (unvoiced-stop sokuon-cl osure-durati on =(-?cl-end ?cl-start)) ?CF2) 
(test (mi ghtbe-val id (CF or ?CF1 ?CF2))) 
(power-strength ?cl-start ?cl-end O 6000 ?0-6000-power) 
(CF (unvoiced-stop cl osure-0-6000-power ?0-6000-po¥l-ler) ?CFpower&: mi ghtbe-val id) 
(BB ?BB) 

＝＞ 
(at ?BB 

..' 

(assert (closure-exists ?cl-start ?cl-end after ?here ?range 
=(CF and (CF or ?CF1 ?CF2) ?CFpower))))) 

ー、一----------------------------------------------------------
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(defrel ati on search-burst-after (?here ?range ?freq-min ?freq-max)) 

(defrule get-burst-right-of-unvoiced-stop-□ 
. "Gets a burst foll owl ng the unvoiced stop. 

'' 
'' 
'' 

(BACKWARD CHAINING RULE)" 
[ hatazaki 114] Assert more than one fact. 
[hatazaki 107] 

(declare (salience ?Hop-dov.11*)) 
; ； (declare (salience ?*right-segmentation*)) 
(goal (burst-exists ?from&?? ?to&?? ?freq&?? 
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after ?here&~?? ?range&~?? ?freq-min&~?? ?freq-max&~?? 
?CF&??)) 

(explicit (not (burst-exists??? after ?here ?range ?freq-min ?freq-max?))) 
(BB ?BB) 
＝＞ 
(at ?BB 

(assert (search-burst-after ?here ?range ?freq-min ?freq-max)))) 

(defrule get-burst-right-of-unvoiced-stop-1 
1111 

; ; [hatazaki 143) Searches a burst between ?freq-min and ?freq-max, which are specified in 
;； {burst-exists ?from&?? ?to&?? ?freq&?? 
;； after ?here&-?? ?range&-?? ?freq-min&-?? ?freq-max&-?? 

?CF&??} 

;； [hatazaki 131) Uses ?≫:burst-1000ー叩00-start-min-change≫: instead of 
;； ?≫:burst-start-min-change≫: for finding ?burst-1000ー如00-start.

;； [hatazaki 1Z1 J Uses ?≫:srroothi ng-for-fi ndi ng-burst-end≫: (1's no 
;; srroothi ng) for finding burst end. 

;； [hatazaki 119) Checks the burst duration. 

;; [hatazaki 116) Modified get-burst-right-of-unvoiced-stop-1 to check 
;； power change at the spectra? peaks for both burst start and end 
;； ti me. Power change at the burst start ti me shou1 d be checked if this 
;; is 
;; enough 1arge, to say it is a burst. Power change at the burst end 
;; may not be so 1arge (cf. M月U―.8_0169), then it is OK even if the power 
;; change at the burst end is near1y 0. 

(declare (salience ?*top-dow,*)) 
(search-burst-after ? here ?range ?freq-min ?freq-max) 
(po滋 r-increase(?burst-1000-4000-start&~NONE ?burst-1000-4000-start-change) 

after ?here ?range ?freq-min ?freq-max 
?*smoothing-for-finding-burst* 
?*burst-1000-4000-start-min-change*) 

(CF (unvoiced-stop burst-1000-4000-start-change ?burst-1000-4000-start-change) 
?CF-1000-4000-start&: mi ghtbe-val id) 

(spectrum-peak (?peak-freq&~NONE&: (?peak-freq >= ?freq-min)&: (?peak-freq <= ?freq-max) 
?peak-amp ?peak-Q) 

at ?burst-1000-4000-start =(+ ?burst-1000-4000-start 10) 
?*spectrum-peak-smoothing-for-getting-burst*) 

; ; [hatazak1 173) Searches ?burst-start around ?burst-1000-4000-start. 
, , after ?here =(-?burst-1000-4000-start ?here -10) 
; ; <-- after ?here ?range 

(power-increase (?burst-start&~NONE ?burst-start-change) 
after ?here=(-?burst-1000-4000-start ?here -10) 
=(-?peak-freq 100) =(+ ?peak-freq 100) 
?*smoothi ng-for-fi ndi ng-bursU 
? *burst-start-min-change*) 

(CF (unvoiced-stop burst-start-change ?burst-start-change) ?CF-start&: mi ghtbe-val id) 

; ; [hatazak1 150] ?burst-end may not be found. 
, ~; <--
; ； (power-decrease (?burst-end&-NONE ?burst-end-change) 

after ?burst-start 50 
=(-?peak-freq 100) =(+ ?peak-freq 100) 
?xsmooth1 ng-for-f1 nd1 ng-burst-endx 
?Xbur st-end-mi n-changex) 
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(case 

(CF (unvoiced-stop burst-end-change ?burst-end-change) 
?CF-end&: (?CF-end): ? 杓而ghtbe-va1id刃）

(CF (unvoiced-stop burst-duration:(-?burst-end ?burst-start)) 
?CFdurati on&: (?CFdurati on): ?"'而ghtbe-va1id"'})) 

((power-decrease (?burst-end&-NONE ?burst-end-c.hange) 
after ?burst-start 30 
=(-?peak-freq 100) =(+ ?peak-freq 100) 
7*smoothi ng-for-fi ndi ng-burst-end* 
?*burst-end-min-change*) 

(CF (unvoiced-stop burst-end-change ?burst-end-change) 
?CF-end&: mi ghtbe-val id) 

(CF (unvoiced-stop burst-duration=(-?burst-end ?burst-start)) 
?CFdurati on&: mi ghtbe-val id)) 

(otherwise 
=> 
(bind ?burst-end'NONE) 
(bind ?CF-end ?*CFunknow,*) 
(bind ?CFduration ?*CFunknow,*))) 
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(power-strength? ?burst-start ?burst-end=(-?peak-freq 100) =(+ ?peak-freq 100) 
?burst-power) 

(BB ?BB) 

＝＞ 
, , 
;； [hatazaki 150) =(CFcomb (CFweight ?Xstrong-evidencex ?CF-start) 
, , (CFweight ?xweak-evidencex ?CF-end) 

TI  (CFweight ?Xweak-evidencex ?CFduration)) 
, , (--

; ; =(CF and ?CF-start ?CF-end ?CFdurati on). 
;； [hatazaki 135) Changed (CFand (CFcomb ?CF-start ?CF-end) ?CFduration) to 

(CFand ?CF-start ?CF-end ?CFduration). 

I f 

(at ?BB 
(assert 

(burst-exists ?burst-start ?burst-end ?peak-freq 
after ?here ?range ?freq-min ?freq-max 
=(CFval ue (CFand (CF comb (CFunknov.l"l) 

(CFwei ght ?*strong-evi dence:i: ?CF-start) 
(CFwei ght ?*weak-evi dence:i: ?CF-end) 
(CFweight ?*weak-evidence土 ?CFduration))

?CF-start)))))) 



,
 
藝寡ー'―――-_＿-

h
W
-

』-―冨ミ―

監―――二塁璽

IE-9_-i

謳
雪

n-―

=-U璽-―
H

LM17: >hatazaki >sre>seg-unvoi ced-stop>seg-stop-1 eft. art. 33 

For: Kai chi ro Hatazaki 

Printed on: LGP8-J ON ATR-LM01 

Number of copies: 1 

Data created at: 12/01 /88 20: 20: 31 

Queued at: 3/28/89 10:58:37 



LMI 7 :> ha ta:i:aki>sre>-seg-unvoiced-stop>-seg-stop-left.art.33 12/01 /88 20:20:31 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*-

(defrul e sg-uvstop-1 eft-1 
"Hypothesizes left phoneme." 

, , 
;; [hatazaki 130 J Changed (prop ? segment (1 ocati {?n word-i ni ti a1)) to 
;; (1 eft-context ? segment四 rd-ini ti a7), and 

; ； Added (CF (category ?segment unvoiced-stop) 
;; ?Cf category&: (?CFcategory >= ?"'nri ghtbe-va1 id"')). 
;； [hatazaki 1Z1) Added (prop ?segment (c7osure ?c1-from ?c1-to ?CFc1osure)). 
, , 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(prop ? segment (closure ?cl -from ?cl -to ?CF closure)) 
(not (left-context ?segment word-initial)) 
(not (start-time ?segment?)) 
(not (applied ?segment sg-uvstop-left-1)) 
＝＞ 
(assert (applied ?segment sg-uvstop-left-1)) 
(conflicting-alternatives 

(hypothesi ze 
(assert (l eft-context ? segment vowel)) 
(assert (CF (left-context ? segment・vowel) =(CFunknov.11)))) 

(hypothesize 
(assert (left-context ?segment devoiced-vowel)) 
(assert (CF (left-context ? segment devoiced-vowel) =(CFunknov.11)))) 

(hypothesize 
(assert (left-context ?segment nasal)) 
(assert (CF (left-context ?segm~nt nasal) =(CFunkno'Ml)))) 

）） 

／

＼

 

-----------―ー・-ー・・・ 一―---------------------------------------------， 
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(defrul e sg-uvstop-1 eft-word-i ni ti al-done-1 
11 For unvoiced stop at word i ni ti al. 11 

(declare (salience ? *left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory)) 

(join 
(left-context ?segment word-initial) 
(CF (left-context ?segment word-i ni ti al) ?CFcontext)) 

; (prop ?segment (location word-initial)) 
(not (applied ?segment sg-uvstop-left-word-initial-done-1)) 
(prop ?segment (burst ?burst-start ?burst-end ?bu-freq)) 
＝＞ 
(assert (applied ?segment sg-uvstop-left-word-initial-done-1)) 
(hypothesize 

(assert (start-ti me ? segment ?burst-start)) 

;； [hatazak"i 169) ={CFva1 ue ?CFcontext) 
;; <-- =(CFcomb (CFunknown) 
; ； {CFwe"ight ?*strong-evidence* ?CFcontext}) 
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; ; [hatazak"i 142) Changed new CF of (start-t1me ?segment ?burst-start}, 
;; ?CF-category--> ={CFcomb (CFwe"ight ?*strong-evidence* ?CF-category)). 
II  

(assert (CF (start-ti me ? segment ?burst-start) 
=(CFval ue ?CF context))))) 

;;;----------------------------------------------------------------------

(defrule sg-uvstop-aft-vowel-0 
"There shoud not be a closure before this segment." 

;; -This ru7 e shou1 d be appi ed before the other segmentation ru1 es be1 ow are app11 ed. 
(declare (salience (+ ? *left-segmentation* 1))) 
(segment-status ? segment segmentation) 
(category ? segment unvoiced-stop) 
(join 

(left-context ? segment vowel) 
?old-CF<-(CF (left-context ?segment vowel) ?CFcontext)) 

(not (applied ? segment seg-uvstop-aft-vowel -0)) 
(prop ?segment (candidate-loc ?cand-from ?)) 

;； [hatazaki 128] Checks {?to< ?cand-from) since get-c1osure finds 
;； c7 osure which end ti me it right of ?cand-from. 
(closure-exists・?from ?to&:(?to < ?cand-from) before ?cand-from 20 ?closure-CF) 
＝＞ 
(retract ?old-CF) 

, (assert (CF (left-context ? segment vowel) 
=(CF comb (CFand ?CF context 

（一 (CFvalue ?closure-CF))) 
(CFwei ght ?*evidence* (-(CFval ue ?closure-CF)))))) 

(assert (applied ?segment seg-uvstop-aft-vowel-0))) 

(defrul e sg-uvstop-aft-vo滋 l-1 a 
"find ti me the preceding vo-wel ends." 

; ; [hatazaki 107] :~ 
(declare (salience ?*1 eft-segmentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ? segment vo如 l)
?x <-(CF (left-context ? segment vo如 l) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-aft-"o-wel-1a)) 
(prop ?segment (closure ?cl-from&~UNKNOWN ?cl-to ?CFcl osure)) 
(prop ?segment (has-extra-voi ci ng-i n-cl osure no)) 

'' .. 
,' 
, , 
, , 
, , 
, , 
, , 

(power-end ?vo窯 1-region&~NONE 
before =(+ ?cl -from 20) 100 1000 4000 
?*vo如 1-1 000-4000-power-before-stop-l oWer*) 

(power-decrease (?voWel -end&-NONE ?change) 
after=(-?voWel-region 30) 60 1000 4000 
?*normal-smoothing-size* ?*voWel-F2-end-min-change*) 

, : ; [hatazaki 152] Searches vo如 1-endby po碑 r-endfirst, and then po碑 r-decrease.
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,, <--
;; (power-decrease (?vowel-end&~NONE ?change) 

'' 
before ?cl -to =(-?cl -to ?cl-from -50) 1000 4000 

'' 
?tnormal-smoothing-size* ?tvowel-F2-end-min-change*) 

;; [hatazak1 125] Searches ?vowel-end from ?cl-to, s1nce ?vowel-end 
; ； may be r1 ght of ?c1 -from 
; ; OLD code •.• 
; ； • • • before =(+ ?cl -from 20) 70 ..• 
,, 
(power-decrease (?vowel -end&-NONE ? change) 

before ?cl-to =(-?cl -to ?cl-from -50) 1000 4000 
?:i:normal-smoothi ng-si ze* ?*vowel-F2-end-mi n-change*) 

(power-strength=(-?vowel-end 30) =(-?vowel-end 10) 0 500 ?0-500-power) 
(CF (vowel 0-500-power ?0-500-power) ?CF-vowel -0-500) 
(power-strength =(-?vowel-end 30) =(-?vowel-end 10) 1000 6000 ?1000-6000-power) 
(CF (vowel 1000-6000-power ?1000-6000-power) ?CF-vowel -1000-6000) 
＝＞ 
(assert (applied ? segment sg-uvstop-aft-vowel -1 a)) 
(assert (prop ?segment (vowel-end-time ?segment ?vowel-end))) 

, , [hatazak1 142] New CF or (7 ert-context ? segment vowe7), 
=(CFcomb ?CF (CFweight ?:i:evidence:i: 

(CF and ?CF-vowe7 -0-500 ?CF-vowe7 -1000-6000))) 
,' ．，
 

・’
 

,' 

I I --> 
=(CFcomb ?CF 

(CFwei ght ?;;:evidence;;: ?CF-vowe7 -0-500} 
(CF we;・ght ?;;:evidence;;: ?CF-vowe7 -1000-6000)) 

(retract ? x) 
(assert (CF (left-context ?segment vowel) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*evidence* ?CF-vowel-0-500) 
(CFwei gh~?:i:evi dence* ?CF-vowel -1000-6000)) 

?CF-vowel-0-500 ?CF-vowel -1000-6000)))) 

(defrule sg-uvstop-aft-vowel-1b 
"find time the preceding vowel ends, for the caseゆ enthere are two power-decrease." 

; ; [hatazaki 107] 
(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ?segment vowel) 
?x <-(CF (left-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvstop-aft-vowel-1b)) 
(prop ?segment (closure ?cl-from&--UNKNOWN ?cl-to ?CFclosure)) 
(prop ?segment (has-extra-voi ci ng-i n-cl osure yes)) 
(power-decrease (? voi ci ng-end&-NONE ?voicing-end-change) 

before ?cl-to=(-?cl-to ?cl-from -50) 1000 4000 
?*normal-smoothing-size* ?*vowel-F2-end-min-change*) 

(power-decrease (? vowel -end&--NONE ?change) 
before ?voicing-end 100 1000 4000 
?*normal -smoothing-size* ?*vowel -F2-end-mi n-change*) 

(power-increase (?y&: (eq ?y'NONE) ?z) 
after ?vowel-end =(-?voicing-end ?vowel -end) 1000 4000 
?*normal -smoothing-size* ?*vowel -F2-start-mi n-change*) 

(power-strength=(-?vowel-end 30) =(-?vowel-end 10) 0 500 70-500-pov.er) 
(CF (vowel 0-500-power ?0-500-power) ?CF-vowel -0-500) 
(power-strength=(-?vowel-end 30) =(-?vowel-end 10) 1000 6000 ?1000-6000-power) 
(CF (vowel 1000-6000-power ?1000-6000-power) ?CF-vowel -1 000-6000) 
＝〉

(assert (applied ?segment sg-uvstop-aft-vowel-1b)) 
(assert (prop ?segment (vowel-end-ti me ? segment ?vowel -end))) 
(retract ?x) 
(assert (CF (left-context ? segment vowel) 

=(CF and (CF comb ? CF context 
(CFwei ght ?*evidence* ?CF-:vowel-0-500) 
(CFwei ght ?*evidence* ?CF-vowel-1000-6000)) 

?CF-vowel-0-500 ?CF-vowel-1000-6000)))) 

(defrul e sg-uvstop-aft-vowel -done-1 

"" 
; ; [hatazaki 107] 
(declare (salience ?:i:l eft-segmentati on-end*)) 
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(segment-status ?segment segmentation) 
(category 7 segment unvoiced-stop) 
(left-context ? segment vowel) 
(not (applied ? segment sg-uvstop-aft-vowel -done-1)) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id) 
(CF (left-context ? segment vowel) ?CF context&: mi ghtbe-val id) 
(prop ?segment (vowel-end-time ?segment ?vowel-end)) 
＝〉

(assert (applied ? s.egment sg-uvstop-aft-vowel -done-1)) 
(hypothesize 

(assert (start-ti me ? segment ? vowel -end)) 
(assert (CF (start-time ?segment ?vowel-end) 

=(CFval ue ?CF context))))) 
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---------------------------------------------------------------， 
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(defrule sg-uvstop-aft-devoiced-vowel-1 
1111 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
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(CF (category ? segment unvoiced-stop) ? CF category&: mi ghtbe-val id)) 
(join 

(1 eft-context ? segment devoi ced-vowal) 
?x <-(CF (left-context ?segment devoi ced-vo年 l) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-aft-devoiced-vowal-1)) 
; ; (prop ?segment (candidate-loc ?from?)) 
(prop ?segment (closure ?from ?to ?CFclosure)) 
,, 
; ； [hatazak'i 125] Searches ?closure-start from ?to, since ?vowe7-end 
; ; may be r'i ght of ?from. 
; , ~OLD code •.• 
; ； • • • before =(+ ?from 20) 100 ... 
,, 
(power-decrease (?closure-start&-NONE ?change) 

before ?to=(-?to ?from -80) 1000 6000 
?*normal-smoothing-size* ?*vowel-F2-end-min-change*) 

(power-strength=(-?closure-start 30) =(-?closure-start 10) O 500 ?0-500-power) 
(CF (vowel 0-500-power ?0-500-power) ?CF-vowel-0-500) 
＝＞ 
(assert (applied ?segment sg-uvstop-aft-devoiced-vowel-1)) 
(assert (prop ?segment (closure-start-ti me ?closure-start))) 
(retract ?x) 
(assert (CF (left-context ? segment devoiced-vowel) 

=(CFand (CFcomb ?CFcontext 
(CFwei ght ?*strong-evidence* 

(-(CFval ue ?CF-vowel -0-500)))) 
(-(CFval ue ?CF-vowel-0-500)))))) 

(defrul e sg-uvstop-aft-devoi ced-vowel -done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ?segment devoiced-vowel) 
(CF (1 eft-context ? segment devoiced-vowel) ?CF context&: mi ghtbe-val id)) 

(not (applied ? segment sg-uvstop-aft-devoi ced-vowel -done-i)) 
(prop ?segment (closure-start-time ?closure-start)) 
=> 
(assE;.rt (applied ?segment sg-uvstop-aft-devoiced-vowel-done-i)) 
(hypothesize 

(assert (start-time ?segment ?closure-start)) 
(assert (CF (start-time ?segment ?closure-start) 

=(CFcomb (CFwei ght ?*no-evidence* ?CFcategory) 
(CFwei ght ?*defi ni te-evi dence* ?CF context)))))) 

・・・----------------------------------------------------------------------
''' 
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; ; (defrul e sg-uvstop-aft-syl l abi c-nasal-1 
11 Preceded by a syllabic nasal. 11 

; ； (declare (salience ?*left-segmentation*)) 
; ; (segment-status ?segment segmentation) 
; ; (join 
; ； (category ? segment unvoiced-stop) 
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; ; (CF (category ?segment unvoiced-stop) ?CFcategory&:(?CFcategory >= ?*mightbe-valid*))) 
; ; (Join 
; ； (left-context ?segment nasal) 
; ; ?x <-(CF (left-context ?segment nasal) ?CF&:(?CF >= D))) 
; ; (not (applied ? segment sg-uvstop-aft-syl l abi c-nasal -1)) 
; ; ； ; (prop ? segment (can di date-1 oc ?from ?)) 
; ; (prop ? segment (closure ?from ? ? CF closure)) 
; ; (power-decrease (?nasal -end&~NONE ?change) 
; ; before=(+ ?from 20) 100 1000 4000 
; ; ?*normal-smoothing-size* ?*vowel-F2-end-min-change*) 
; ; (power-strength=(-?nasal-end 30) =(-?nasal-end 10) 0 500 70-500-P) 
; ； (CF (syllabic-nasal 0-500-power ?0-500-P) ?CF-0-500-p) 
; ; (power-strength =(-?nasal -end 30) =(-?nasal -end 10) 1000 6000 ?1000-6000-P) 
; ; (CF (syllabic-nasal 1000-6000-power 71000-6000-P) ?CF-1000-6000-P) 
_;; => 
; ； (assert (applied ? segment sg-uvstop-aft-syl l abi c-nasal -1)) 
, ; ； (assert (prop ?segment (nasal-end ?nasal-end))) 
; ; (retract ?x) 

; ； ; ; [hatazaki 142) New CF of (7 eft-context ?segment nasa7}, 
; ； ;; =(CF comb ?CF (CFwei ght ?:t:evi dence:t: 

(CFand ?CF-0-500-p ?CF-1000-6000-P}}} 
--> 

=(CFcomb ?CF 
(CFwei ght ?:t:evidence:t: ?CF-0-500-p} 

, (CFwei ght ?xevi dence:t: ?CF-1000-6000-P}} 

; ; (assert (CF (left-context ? segment nasal) 
=(CF comb ?CF 

(CFwei ght ?*evidence* ?CF-0-500-p) 
(CFwei ght ?*evidence* ?CF-1000-6000-P))))) 

; ; (defrule sg-uvstop-aft-syllabic-nasal-done-1 
1111 

; ； (declare (salience ?*left-segmentation-end*)) 
; ; (segment-status ?segment segmentation) 
; ; (J01 n 
; ; (category ? segment unvoiced-stop) 
; ; (CF (category ?segment unvoiced-stop) ?CFcategory&: (?CFcategory >= ?*mi ghtbe-val id*))) 
; ; (join 
; ; (left-context ?segment nasal) 
; ; (CF (left-context ?segment nasal) ?CFcontext&:(?CFcontext >= ?*mightbe-valid*))) 
; ; (not (applied ?segment sg-uvstop-aft-syllabic-nasal-done-1)) 
; ; (prop ?segment (nasal-end ?nasal-end)) 

'・" 
＝＞ 

; ; (assert (applied ? segment sg-uvstop-aft-syl l abi c-nasal -done-1)) 
; ; (hypothesize 
; ; (assert (start-time ?segment ?nasal-end)) 
; ； (assert (CF (start-time ?segment ?nasal-end) 
; ; =(CF comb (CFwei ght ?*no-evidence* ?CF category) 

(CFwei ght ?*defi ni te-evi dence* ?CF context)))))) 

----------------------------------------------------------------------
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-uvstop-right-0 
11 Hypothesizes right phoneme. 11 

,, 
;； [hatazaki 130) Ren℃ ved (prop ? segment () ocati on word-1ni t1 a1)), and 
; ; Added (CF (category ? segment unvoiced-stop)・ 
; ; ?CF category&: (?CFcategory >= ?"'mi ghtbe-va1 id"')). 
; ； [hatazaki 128) Changed (prop ?segment (c7osure ?c1-from ?cl-to ?CFc1osure)) 
; ； to (or (prop ? segment () ocation word-1 ni ti al)) 
; ; (prop ?segment (c7osure ?c7-from ?cl-to ?CFc1osure))) 
;； [hatazaki 1万]Added (prop ?segment (c1osure ?c1-from ?cl-to ?CFc7osure)). 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(prop ? segment (closure ? cl -from ?cl -to ?CF closure)) 
(not (end-time ?segment?)) 
(not (applied ?segment sg-uvstop-ri ght-0)) 
＝＞ 
(assert (applied ?segment sg-uvstop-right-0)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ?segment vowel)) 
(assert (CF (right-context ? segment vowel) =(CFunknow,)))) 

(hypothesize 
(assert (right-context ?segment stop)) 
(assert (CF (right-context ?segment stop) =(CFunkno叩））））

(hypothesize 
(assert (right-context ?segment fricative)) 
(assert (CF (right-context ? segment fricative) =(CFunknow,)))))) 

,,,----------------------------------------------------------------------
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; ; ; [hatazaki 177] sg-uvstop-bfr-vowel -2a, b are merged to 
; ; ； sg-uvstop-bfr-vowel -3a, b, c. 
; ; ； (defrule sg-uvstop-bfr-vowel-2a 
; ； ; 11 No burst and no aspi rati on-power-i n-1 ow-frequency. 11 
; ; ；；; [hatazaki 107) 

"', , 
; ; ； ； ; (i.e.) MAUー凡0012

"', , 
; ; ； (declare (salience ?*left-segmentation*)) 
; ; ； (segment-status ?segment segmentation) 
; ; ; (join 
; ; ； (category ? segment unvoiced-stop) 
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; ; ; (CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 
; ； ; (join 
; ; ； (right-context ?segment vowel) 
; ； ; ?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 
; ; ； (has-burst ? segment no) 
; ； ; (prop ? segment (has-aspi rat i on-power-i n-1 ow-frequency no)) 
; ; ; (not (applied ?segment sg-uvstop-bfr-vowel-2a)) 
; ; ; ； ; (prop ? segment (can di da te-1 oc ? ? cand-to)) 
; ; ; (prop ?segment (closure ?cl -from ?cl-to ?CFcl osure)) 
．．．．． 
≫I  II  

-; ; ; ; ; [hatazaki 172) Use power-increase instead of power-start, to find ?vowe1 -region, 
; ； ; ;,~si nee voicing power may be sma11. 
; ; ；； ; <--
; ； ; ;； (power-start ?vowe1-region&-NONE 
; ; ； ;； after =(-?c1-to 20} 200 O 500 ?xvoicing-power-after-stop-7ower刃
; ； ; (power-increase (?vowel -regi on&-NONE ?vowel-region-change) 

''' 
after=(-?cl-to 20) 200 O 500 

>>I ?*normal -smoothi ng-si ze:i: 
, , , ?*default-min-change*) ..... , 
"', , 
; ; ； ;； [hatazaki 173) Checks vowe7 power at=(+ ?vowe7-region 20} throught =(+ ?vowe1-region 40} 
; ； ; ；； rather than =(+ ?vowe1 -region 10) =(+ ?vowe1 -region 20), 
; ； ; ；； since ?vowe7-region is a 7itt7e bit 1eft of the rea1 vowe1 region when obtained by 
; ; ；；； power-,ncrease、
; ; ； ;; [hatazaki 151) Checks vowe7 using powerat =(+ ?vowe1-region 10) =(+ ?vowe1-region 20), 
,,, ,, <--=(+ ?vowe1-region 20} =(+ ?vowe1-region 40} 

'≫II  

; ; ； (power-strength=(+ ?vowel-region 20) =(+ ?vowel-region 40) O 500 ?voicing-power) 
; ; ； (CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
>≫II  

; ； ; ；； [hatazaki 174] Searches ?vowe1-start before=(+ ?vowe1-region 40) instead of 
; ； ; ；; =(+ ?vowe7-region 20), since ?voicing-power is got for the region from 
; ； ; ；； =(+ ?vowe1-region 20) =(+ ?vowe7-region 40). 
; ; ； ;; [hatazaki 172) Searches ?vowe7-start using (-?voicing-power 10) instead of 
; ； ; ;； (max -45 (-?voicing-power 20)), since ?voicing-power may be sma11er than -45dB. 
; ； ; ；； [hatazaki 137 J Uses power-start rather than power-increase, to find ?vowe7 -start. 
; ; ; ；； 07 d code ... 
; ； ; ；; (power-increase (?vowe7-start&-NONE ?change) 
; ； ; ； ; before =(+ ?vowe7 -region 20) 150 O 500 
, , , , , ?xnorma7 -smoothing-size"' 
; ; ；； ; ?xvowe7 -start-, 而n-change-after-unvoiced-stop刃
; ； ; (power-start ?vowel -start&-NONE 
; ； ; before =(+ ?vowel-region 40) 100 O 500 =(-?voicing-power 10)) 
．．． 
,r I II  

; ; ； ; ； [hatazaki 130) Added checking of voice-onset-time. 
I≫'1  

; ; ； (CF (unvoiced-stop voice-onset-ti me =(-?vowel-start ?cl-to)) ?CFvot) 
; ; ； => 
; ； ; (assert (applied ?segment sg-uvstop-bfr-vowel-2a)) 
; ; ； (retract ?x) 
; ; ； (assert (prop ?segment (following-vowel-start ?vowel-start))) 
; ; ； (assert (CF (right-context ?segment vowel) 
; ； ; =(CFand (CFcomb ?CFcontext 
, , , (CFwei ght ?:i:evi dence* ?ff vowel) 
, , , (CFwei ght 7*weak-evi dence* ?CFvot)) 
, , , ?CFvowel ?CFvot)))) 

''' 
; ; ； (defrul e sg-uvstop-bfr-vowel -2b 
; ; ； "No burst, but having aspi rati on-power-i n-1 ow-frequency. 11 
; ; ；； ; (cf. MAU B 0042 /ch/) 

'" " ; ； ; ；； [hatazaki 107] 
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•9 •9.

, 
•9.
,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.

,•9.,

.,.,.,.,.,.,.,.,.,.,.,.,.,.,., 

(declare (salience ?*1 eft-segmentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(has-burst ?segment no) 
(prop ?segment (has-aspiration-power-in-low-frequency yes)) 
(not (applied ? segment sg-uvstop-bfr-vowel-2b)) 
; ; (prop ? segment (can di date-1 oc ? ?cand-to)) 
(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
I 1 

;； [hatazak'i 177 J Makes the. searching range 7 onger; 
;; after=(-?c7-to 20) 150 O 500 <--after=(-?c7-to 20) 70 O 500 
; ； [hatazak'i 172] Use power-increase instead of power-start, to find ?vowe7 -region, 
;，・si nee voi'ci'ng power may be sma7 7. 
; ； (--
;； (power-start ?aspi'rati on&-NONE 
;; after =(-?c1 -to 20} 70 O 500 ?Xvoi ci ng-power-after-stop-7 owerx) 
;; (power-start ?vowe7-region&-NONE 
;； after ?aspiration 70 0 500 ?:>:vo1・d ng-power-after-stop-1 owerx) 

II  

(power-increase (?aspi rati on&-NONE ?aspiration-change) 
after=(-?cl-to 20) 150 0 500 
?*normal-smoothing-size* ?*default-min-change*) 

(power-increase (?vowel -regi on&-NONE ?vowel-region-change) 
after ?aspiration 150 0 500 
?*normal-smoothing-size* ?:i:default-min-change:i:) 

(power-strength =(+ ?vowel-region 20) =(+ ?vowel-region 40) 0 500 ?voicing-power) 
(CF (vowel 0-500-pov.er ?voicing-power) ?CFvov.el) 
11 
; ； [hatazaki 172] Searches ?vowe7 -s'tart usi'ng (-?voi'c1 ng-power 10) instead of 
;； (max -45 (-?voicing-power 20)}1 since ?voicing-power may be sma77er than -45dB. 
;; [hatazaki 137] Uses power-start rather than power-increase1 to find ?vowe7-start. 
; ; 01 d code •.• 
;； (power-increase (?vowe?-start&-NONE ?change} 
, , before =(+ ?vowe7 -region 20) 150 O 500 
;; ?%norma7 -srroothi ng-si zex 
;; ?:>:vowe7-start-mi n-change-after-unvoi ced-stopx} 
(power-start ?vowel-start&-NONE 

before=(+ ?vowel-region 40) 100 0 500 =(-?voicing-power 10)) 
, , 
;; [hatazaki 130) Added checking of voice-onset-tinた：．
, , 
(CF (unvoiced-stop voice-onset-time=(-?vowel-start ?cl-to)) ?CFvot) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel-2b)) 
(retract ?x) 
(assert (prop ?segment (following-vowel-start ?vowel-start))) 
(assert (CF (right-context ?segment vowel) -

=(CF and (CF comb ?CF context 
(CFwei ght ?*evidence* ?CFvowel) 
(CFwei ght ?*weak-evidence本 ?CFvot))

?CFvowel ?CFvot)))) 

．．． ,,, 
; ; ; [hatazaki 178] 
;；； -The unvoiced stop may or may not have a burst, both of theses cases 
; ; ; are treated by the following rules. Rules sg-uvstop-bfr-vowel -2a, 
; ; ； sg-uvstop-bfr-vowel -2b are removed. 
,,, 
;；； [hatazaki 174, 12/09/88 10:48:21] 
; ;; -For right segmentation of unvoi ceds stops, changed the strategy to 
; ; ； find the foll ov.ri ng vowel start ti me when the stop has a burst. New 
; ；； strategy hypothesizes three cases, (1) there is not burst power nor 
;；; aspiration power in low frequency, (2) there is burst power, but not 
; ； ; aspiration power, (3) there is both burst power and aspiration power. 
;；，'. Modified sg-uvstop-bfr-vowe7-3a, sg-uvstop-bfr-vowel-3b, 
; ; ； sg-uvstop-bfr-vowel-3c. 
; ; ; Removed sg-uvstop-bfr-vowel-3d. 
;; ； A7so defined sg-uvstop-8 to hypothesize the existence of the burst 
; ; ； power. 
J J J 
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(defrul e sg-uvstop-bfr-vowel -3a 
11 has a burst, but not burst power and aspiration power in 1 ow freq. 11 

; ; [hatazaki 107] 
(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
? x <-(CF (right-context ? segment vowel) ?CF context&: mi ghtbe-val id)) 

;； [hatazaki 177) Comment out the fo71 owing. 
; ； (join 
;； (has-burst ?seg唸 ntyes} 
;； (CF (has-burst ?seg唸 ntyes) ?CF burst&: mi ghtbe-va7 id} 
;; (prop ?segment (burst ?bu-from ?bu-to ?bu-freq)}} 

(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
(prop ? segment (has-burs t-power-i n-1 ow-frequency no)) 
(prop ?segment (has-aspi rati on-power-i n-1 ow-frequency no)) 
(not (applied ?segment sg-uvstop-bfr-vowel-3a)) 

;； [hatazaki 177) Searches from=(-?c1-to 2.0} <--=(-?bu-from 2.0}. 
; ; [hatazaki 172) Use power-increase instead of power-start, to find ?vowe1 -region, 
;； si nee voicing power may be sma1 7. 
;; (--

;; (power-start ?vowe7-region&-NONE 
;; after =(-?bu-from 2.0) 2.00 O 500 ?"'voi ci ng-power-after-stop-1 ower"') 

(power-increase (?vowel-regi on&-NONE ?vowel-region-change) 
after=(-?cl-to 20) 150 0 500 
?*normal -smoothing-size* ?*default-min-change*) 

(power~strength =(+ ?vowel-region 20) =(+ ?vowel-region 40) 0 500 ?voicing-power) 
(CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
(power-start ?vowel -start&-NONE 

before =(+ ?vowel-region 40) 100 0 500 =(-?voicing-power 1 O)) 
, , 
;; [hatazak"i 177 J =(-?vowe7 -start ?c7 -to) <--=(-?vowe7 -start ?bu-from) 
;； [hatazaki 150] VOT=(-?vowe7-start ?bu-from)<--(-?vowe7-start ?bu-to). 
;; [hatazaki 130] Added checking of voice-onset-time. 
, , 
(CF (unvoiced-stop vo_i ce-onset-ti me =(-?vowel -start ?cl -to)) ?CFvot) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel-3a)) 
(retract ?x) 
(assert (prop ? segment (foll owi ng-vo如 1-start?vowel-start))) 
;； [hatazaki 178] (CFweight ?xstrong-evidence:1: ?CFvowe7) 
;; <-- (CFwei ght ?Xevi dencex ?CFvowe7) 
; ; [hatazaki 142] New CF of (right-context ?segment vowe7), 
;; =(CFcomb ?CFcontext (CFand ?CFvowe7 ?CFvot)) --> 
;； =(CFcomb ?CFcontext 
, , (CFwei ght ?xevi dencex ?CFvowe7) 
,, (CFwei ght ?xevi dencex ?CFvot)) 
, , 
(assert (CF (right-context ? segment vowel) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*strong-evidence* ?CFvowel) 
(CFweight ?*碑ak-evidence* ?CFvot)) 

?CFvo涎 1?CFvot)))) 

(defrule sg-uvstop-bfr-vo殴 l-3b
"Has burst and burst po碑 rin low frequency, but not aspiration po碑 r.II 

; ; [hatazaki 107] 
(declare (salience ?* 1 eft-segmentat i on:i:)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment vo如 1)
?x <-(CF (right-context ?segment vo碑 1) ?CFcontext&: mi ghtbe-val id)) 

; ; (join 
; ; (has-burst ? segment yes) 
; ; (CF (has-burst ?segment yes) ?CFburst&: mi ghtbe-val id) 
; ; (prop ? segment (burst ?bu-from ?bu-to ?bu-freq))) 
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(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
(prop ? segment (has-burst-power-i n-1 ow-frequency yes)) 
(prop ?segment (has-aspi rati on-power-i n-1 ow-frequency no)) 
(not (applied ?segment sg-uvstop-bfr-vowel-3b)) 

;;[hatazaki 177] Makes the searching range 1onger; 
; ； after-=(-?c1-to 20) 150 0 500 <--after=(-?c1-to 20) 70 O 500 
; ; [hatazaki 172] Use power-increase instead of power-start, to find ?vowe1 -region, 
; ; si nee vo1 ci ng power may be sma7 7. 
; ； (--
; ； (power-start ?burst-region&-NONE 
;； after=(-?bu-from 20) 50 O 500 ?:t:voicing-power-after-stop-1ower:t:) 
;； (power-start ?vowe1 -regi on&-NONE 
;； after ?burst-region 2[)0 O 500 ?:t:voic1ng-power-after-stop-1ower:t:) 
, , 
(power-increase (?burst&-NONE ?burst-change) 

after =(-?cl-to 20) 150 O 500 
?*normal-smoothing-size* ?*default-min-change*) 

(power-increase (?vowel-regi on&-NONE ?vowel-region-change) 
after ?burst 150 O 500 
?*normal-smoothing-size*? 太default-min-change*)

(power-strength =(+ ?vowel-region 20) =(+ ?vowel-region 40) O 500 ?voicing-power) 
(CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
(power-start ?vowel-start&-NONE 

before=(+ ?vowel-region 40) 100 0 500 =(-?voicing-power 10)) 
, , 
;； [hatazaki 150] VDT=(-?vowe7-start ?bu-from) <--(-?vowe7-start ?bu-to). 
;； [hatazak1 130 J Added check1 ng of voice-onset-ti me. 
,, 
(CF (unvoiced-stop voice-onset-time=(-?vo碑 1-start?cl-to)) ?CFvot) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel-3b)) 
(retract ?x) 
(assert (prop ? segment (fol 1 owi ng-vo唸 1-start?vowe,1-start))) 

、9,' 
, , .. 
', 
,' ，
 

．
 

;; [hatazak1 142] New CF of (right-context ?segment vowe7), 
=(CFcomb ?CFcontext (CFand ?CFvowe7 ?CFvot}) --> 
=(CFcomb ?CFcontext 

(CFwei ght ?:t:evi dence:t: ?CFvowe7} 
(CFwei ght ?:t:evi dencex ?CFvot)) ． ． 

, , 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*strong-evidence* ?CFvowel) 
(CFwei ght ?:i:weak-evi dence* ?CFvot)) 

?CFvowel ?CFvot)))) 

(defrul e sg-uvstop-bfr-vowel-3c 
"Has burst, burst power and aspiration power in low frequency." 

; ; [hatazaki 107] 
(declare (salience ?*1 eft-segmentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ? segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

; ; (JOl n 
; ； (has-burst ? segment yes) 
; ; (CF (has-burst ?segment yes) ?CFburst&: mi ghtbe-val id) 
; ; (prop ?segment (burst ?bu-from ?bu-to ?bu-freq))) 
(prop ?segment (closure ?cl-from ?cl-to ?CFcl osure)) 
(prop ?segment (has-burst-power-i n-1 ow-frequency yes)) 
(prop ?segment (has-aspi rati on-power-i n-1 ow-frequency yes)) 
(not (applied ? segment sg-uvstop-bfr-vowel -3c)) 

; ; [hatazak'i 172) Use power-'/ ncrease'instead of power-start, to f'i nd ?vowe1 -reg'/ on, 
; , , s"ince vo'icオngpower may be sma7 7. 
; ； (--
, , (power-st a.rt ?burst-regi on&-NONE 

after=(-?bu-from 20) 50 0 500 ?"'voicing-power-after-stop-7ower:t:) 
, , (power-start ?vowe7 -regi on&-NONE 

after ?burst-region 200 0 500 ?"'voicing-power-after-stop-7ower"') 

,, 

, , 
(power-increase (?burst&~NONE ?burst-change) 
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after=(-?cl-to 20) 7150 0 500 
?*normal -smoothing-size* ?*default-min-change*) 

(power-increase (? aspi rati on&~NONE ?aspiration-change) 
after ?burst 150 0 500 
?*normal-smoothing-size* ?*default-min-change*) 

(power-increase (?vowel -regi on&~NONE ?vowel-region-change) 
after ?aspiration 150 0 500 
?*normal-smoothing-size* ?*default-min-change*) 

(power-strength =(+ ?vowel-region 20) =(+ ?vowel-region 40) 0 500 ?voicing-power) 
(CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
(power-start ?vowel -start&~NONE 

before=(+ ?vowel-region 40) 100 0 500 =(-?voicing-power 10)) 
I I 

; ; [hatazaki 150) I/OT=(-?vowe1-start ?bu-from) <--(-?vowe1-start ?bu-to). 
;； [hatazaki 130) Added checking of voice-onset-time. 
II  

(CF (unvoiced-stop voice-onset-ti me =(-?vowel -start ?cl-to)) ?CFvot) 
＝＞ 
(assert (applied ?segment sg-uv、stop-bfr-vowel-3c)) 
(retract ? x) 
(assert (prop ?segment (fol 1 owing-vowel-start ?vowel-start))) 
11 ．． 
I I 

II  ．． 
I I 

I I 

I I ．． 
I I 

[hatazaki 142) New CF of (right-context ?segment vowe1), 
=(CFcomb ?CFcontext (CFand ?CFvowe1 ?CFvot)) --> 
=(CFcomb ?CFcontext 

(CFwei ght ?Xevi dencex ?CFvowe1) 
(CFwei ght ?xevi dencex ?CFvot)) 

(assert (CF (right-context ? segment vowel) 
=(CF and (CF comb ?CF context 

''' 
''' 

(CFwei ght ?*strong-evidence* ?CFvowel) 
(CFwei ght ?*weak-evidence* ?CFvot)) 

?CFvowel ?CFvot)))) 

; ; ； (defrul e sg-uvstop-bfr-vowel -3a 
; ; ； "has a burst, but not a double-burst." 
; ; ； ; ； [hatazaki 107] 
; ； ; (declare (salience 7*1 eft-segmentati on*)) 
; ； ; (segment-status ? segment segmentation) 
; ; ; (join 
; ; ； (category ?segment unvoiced-stop) 
; ； ; (CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 
; ； ; (join 
; ; ； (right-context ?segment vowel) 
; ； ; ?x <-(CF (right-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 
; ; ； (join 
; ; ； (has-burst ? segment yes) 
; ; ; (CF (has-burst ? segment yes) ?CFburst&: mi ghtbe-val id) 
; ; ； (prop ?segment (burst ?bu-from ?bu-to ?bu-freq))) 
; ; .; (JOln 
; ; ； (prop ?segment (has-double-burst no)) 
; ; ； (CF (prop ?segment (has-double-burst no)) ?CFno-doubl e&: mi ghtbe-val id)) 
; ; ； (prop ?segment (has-aspiration-po如 r-in-1 ow-frequency no)) 
; ; ； (not (applied ?segment sg-uvstop-bfr-vowel-3a)) 

"',, 
; ； ; ；； [hatazak1 172) Use power-increase 1nstead of power-start, to f1nd ?vowe1-reg1on, 
; ； ; ; ; s1nce vo1c1ng power n臼ybe sma.11. 
; ； ;,~, <--
; ； ; ;; (power-start ?vowel -reg1 on&-ツNONE
; ; ；；； after :(-?bu-from 20) 200 O 500 ?"'vo1 c1 ng-power-after-stop-1 ower"') ... 
"',, 
; ； ; (power-increase (?vowel -regi on&-NONE ?vowel-region-change) 
, , , after =(-?bu-from 20) 150 0 500 
; ； ; ?:i:normal-smoothi ng-si ze* ?:i:defaul t-mi n-change*) 
; ; ； (power-strength =(+ ?vowel-region 20) =(+ ?vowel-region 40) 0 500 ?voicing-power) 
; ; ； (CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
; ; ； (power-start ?vowel -start&-NONE 
; ; ； before =(+ ?vowel-region 20) 100 0 500 =(-?voicing-power 1 O)) 

"',, 
; ； ; ; ; [ hatazak1 150] I/OT:(-?vowel -start ?bu-from) <--(-?vowel -start ?bu-to). 
; ; ; ； ; [hatazak1 130) Added checking of vo1ce-onset-t1me. 
... 
"',, 
; ; ； (CF (unvoiced-stop voice-onset-ti me =(-?vowel -start ?bu-from)) ?CFvot) 
; ; ； => 
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''' 
''' 
''' ．．． 
',' ... 
''' ... , , , 
,', 
, ,' 
''' 

''' 
''' 
''' ．．． 
,'' 
,'' 
''' 
',' 

(assert (applied ?segment sg-uvstop-bfr-vowel-3a)) 
(retract ? x) 
(assert (prop ? segment (foll o而 ng-vowel-start?vowel-start))) 
．． 
II 

; ； [hatazak1 142) New CF of (r1ght-context ?segment vowe1}1 
;; ={CFcomb ?CFcontext {CFand ?CFvowe1 ?CFvot)) --> 
;； =(CFcomb ?CFcontext 
．． 
'I 

(CFwe1 ght ?"'ev1 dencex ?CFvowe1)・ 
.. 
II {CFwe1ght ?"'ev1dencex ?CFvot)) .. 
,1  

(assert (CF (right-context ? segment vowel) 
=(CFand (CFcomb ?CF context 

(CFwei ght ?*evi dence:i: ?CFvowel) 
(CFwei ght ?*weak-evidence* ?CFvot)) 

?CFvowel ?CFvot ?CFno-doubl e)))) 

; ; ； (defrul e sg-uvstop-bfr-vowel -3b 
; ; ； "Has burst and has-burst-po唸 r-in-lo炉 frequency'
; ; ； ; ； [hatazaki 107] 
; ; ； (declare (salience ?*left-segmentation*)) 
; ; ; (segment-status ?segment segmentation) 
; ; ； (join 
; ; ； (category ? segment unvoiced-stop) 
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_ ; ; ; (CF (category ? segment unvoiced-stop) ? CF category&: mi ghtbe-val id)) 
; ; ； (join 
; ; ； (right-context ?segment vowe,l) 
; ; ； ?x <-(CF (right-context ?segment. vo氾 1) ?CF context&: mi ghtbe-val id)) 
; ; ; (JOi n 
; ; ； (has-burst ?segment yes) 
; ; ； (prop ?segment (burst ?bu-from ?bu-to ?bu-freq))) 
; ; ； (join 
; ; ； (prop ? segment (has-double-burst no)) 
; ; ; (CF (prop ? segment (has-double-burst no)) ?CFno-doubl e&: mi ghtbe-val id)) 
; ；； (prop ?segment (has-aspiration-po淑 r-in-1 ow-frequency yes)) 
; ; ； (not (applied ?segment sg-uvstop-bfr-vowe,l-3b)) ... 
"I  II  

; ； ; ；； [hatazaki 172] Use po咋 r-increaseinstead of power-start, to find ?vowe1-region, 
; ; ； ;; si nee voicing power ma.y be sma1 7. 
; ; ； ; ; （一

; ； ; ；; (power-start ?burst-regi on&--NONE 
; ； ; ;; after=(-?bu-from 2D) 50 0 500 ?:1:voic-ing-power-after-stop-?ower:1:J 
; ; ； ;; (power-start ?vowe1 -regi on&--NONE 
; ; ；；； after ?burst-region 200 0 500 ?:t:voi cオng-power-after-stop-1ower:t:) 

'" ,, 
; ; ； (powe,r-increase (?aspiration&~NONE ?aspiration-change) 
; ; ； after=(-?bu-from 20) 70 O 500 
; ; ； ?*normal-smoothing-size* ?*default-min-change土）
; ； ; (po滋 r-increase (?vowel -regi on&~NONE ?vo碑 1-region-change) 
; ; ； after ?aspiration 150 O 500 
; ; ； ？ネnormal-smoothing-size* ?*default-mi n-change:i:) 
; ; ； (po碑 r-strength=(+ ?vowel-region 20) =(+ ?vowel-region 40) O 500 ?voicing-po;. 尼r)
; ; ； (CF (VO如 10-500-powe,r ?voicing-po碑 r) ?CFvowe,l) 
; ; ； (powe,r-start ?vo如 1-start&~NONE
; ; ； before=(+ ?vowel-region 20) 100 0 500 =(-?voicing-power 10)) 
．．． 
>" II  

; ; ； ; ; [hatazaki 150 J VOT=(-?vowe1 -start ?bu-from) <--(-?vowe1 -start ?bu-to). 
; ; ； ;; [hatazaki 130 J Added checking of voice-onset-ti me. 
．．． 
"> II  

; ; ； (CF (unvoiced-stop voice-onset-time=(-?vo泥 1-start?bu-from)) ?CFvot) 
... 
''' => 
; ; ; (assert (applied ?segment sg-uvstop-bfr-vo如 l-3b))
; ; ； (retract ?x) 
; ; ； (assert (prop ?segment (foll owi ng-vo碑 1-start?vowe,1-start))) 

"',, 
; ; ； ; ； [hatazaki 142] New CF of (right-context ?segment vowe1), 
; ; ； ; ; =(CFcomb ?CFcontext (CFand ?CFvowe1 ?CFvot)) --> 
; ; ； ; ; =(CFcomb ?CFcontext 
... , , , , , (CFwei ght ?*evi dence:t: ?CFvowe1) 
... , , , , , (CFwei ght ?*evi dence:t: ?CFvot))・ 
... 
'" " ; ; ； (assert (CF (right-context ?segment vo滋 1)
; ; ； =(CFand (CF comb ?CF context 
; ; ； (CF殴 ight?*evidence* ?CFvo涎 1)
; ; ； (CF碑 ight ?*we,ak-evi dence:i: ?CFvot)) 
; ； ; ?CFvo滋 1?CFvot ?CFno-double)))) 
... 
''' 
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; ; ; (defrul e sg-uvstop-bfr-vowel -3c 
; ; ； 11 Double burst exists" 
; ; ； ; ； [hatazaki 107] 
; ; ； (declare (salience ?*left-segmentation*)) 
; ; ； (segment-status ?segment segmentation) 
; ; ； (join 
; ; ； (category ? segment unvoiced-stop) 
; ; ； (CF (category -?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 
; ； ; (join 
; ; ; (right-context ?segment vowel) 
; ; ； ?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 
; ; ； (JOln 
; ; ; (has-burst ?segment yes) 
; ； ; (prop ? segment (burst ?bu-from ?bu-to ?bu-freq))) 
; ; ； (join 
; ; ； (prop ? segment (has-double-burst yes)) 
; ; ； (CF (prop ? segment (has-double-burst yes)) ?CFd-burst&: mi ghtbe-val id) 
; ; ； (prop ?segment (2nd-burst ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq))) 
; ; ； (prop ? segment (has-aspi rat 1 on-power-i n-1 ow-frequency no)) 
; ; ； (not (applied ?segment sg-uvstop-bfr-vowel-3c)) 

'" ,, 
; ; ；；； [hatazaki 172) Use power-1 ncrease 1 nstead of power-start, to f1 nd ?vowe7 -region, 
; ; ；； ; si nee vo1 c1 ng power may be sma7 7. 
; ; ； ; ； (--

・;;; ; ; (power-start ?vowe7 -regi on&-NONE 
; ; ； ;； after =(-?2nd-burst-from 20) 200 0 500 ?xvo1 ci ng-power-after-stop-7 owerx) 
; ; ；；； [hatazak1 150) after=(-?2nd-burst-from 20) <--=(-?2nd-burst-to 20). ... 
≫>  I I 

; ; ； (power-increase (?vowel -regi on&~NONE ?vowel-region-change) 
, , , after =(-?2nd-burst-from 20) 1 OD D 500 
; ; ； ?*normal -smoothing-size* ?*default-min-change*) 
; ; ； (power-strength =(+ ?vowel-region 20) =(+ ?vowel-region 40) 0 500 ?voicing-power) 
; ; ； (CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
; ; ； (po如 r-start?vowel-start&~NONE 
; ; ； before=(+ ?vowel-region 20) 100 0 500 =(-?voicing-power 10)) ... 
"',, 
; ; ； ;； [hatazaki 150) VOT=(-?vowe1-start ?2nd-burst-from) <--(-?vowe1-start ?2nd-burst-to). 
; ; ； ;； [hatazak1 130) Added checking of voice-onset-time. ... ',, ,, 
; ; ； (CF (unvoiced-stop voice-onset-ti me =(-?vowel -start ?2nd-burst-from)) ?CFvot) 
; ; ； => 
; ; ； (assert (applied ?segment sg-uvstop-bfr-vowel-3c)) 
; ; ； (retract ?x) 
; ; ； (assert (prop ?segment (second-burst ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq))) 
; ; ； (assert (prop ?segment (following-vowel-start ?vowel-start))) 

"',, 
; ; ； ;; [hatazaki 142) New CF of {r1ght-context ?segment vowe1), 
; ; ; ;； =(CFcomb ?CFcontext {CFand ?CFvowe1 ?CFvot)) --> 
, , , ; ; =(CF comb ?CF context 
, , , , , (CFwei ght ?:t::evi dencex ?CFvowe7) 
, ., ,, (CFweight ?xevidencex ?CFvot)) 

", ,, 
; ; ； (assert (CF (right-context ?segment vowel) 
; ; ； =(CF and (CF comb ?CF context 
, , , (CFwei ght ?:t:evi dence* ?CFvowel) 
,, , (CFwei ght ? 太weak-evidence*?CFvot)) 
, , , ?CFvowel ?CFvot ?CFd-burst)))) ... ',, 
; ; ； (defrul e sg-uvstop-bfr-vowel -3d 
; ; ； 11 Double burst exists and has-burst-power-i n-1 ow-frequency. 11 
; ; ；； ; [hatazaki 107] 
; ; ； (declare (salience ? 太left-segmentation*))
; ; ； (segment-status ?segment segmentation) 
; ; ； (JOl n 
; ; ； (category ?segment unvoiced-stop) 
; ; ； (CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 
; ; ； (join 
; ; ； (right-context ?segment vowel) 
; ; ； ?x <- (CF (right-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 
; ; ； (JOl n 
; ; ； (has-burst ?segment yes) 
; ; ； (prop ? segment (burst ?bu-from ?bu-to ?bu-freq))) 
; ; ； (join 
; ; ； (prop ?segment (has-double-burst yes)) 
; ; ； (CF (prop ? segment (has-double-burst yes)) ?CFd-burst&: mi ghtbe-val id) 
; ; ； (prop ?segment (2nd-burst ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq))) 

S

・
ぶ
情
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•909.

,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,

•909.

,.,.,.,.,.,.,.,.,.,.,.,.,.,., 

•9.
,.,.,.,.,.,.,.,., 

•9•909.,

.,.,.,.,.,.,.,.,.

,•909.,

.,.,.,.,.,., 

(prop ? segment (has-aspi rati on-power-i n-1 ow-frequency yes)) 
(not (applied ?segment sg-uvstop-bfr-vowel-3d)) 
,, 
; ; [hatazaki 172] Use po唸 r-increaseinstead of po囮 r-start, to find ?vowe1 -region, 
; ； s1・nee voicing power may be. sma11. 
;； <--
;； (power-start ?burst-region&~NONE 
;； after=(-?2nd-burst-from 20} 50 0 500 ?:1:voicing-po咋 r-after-stop-1ower刃
;； (power-start ?vo咬：1 -region← NONE 
;； after ?burst-region 200 O 500 ?"'voicing-power-after-stop-1ower"') 

I I 

;； [hatazaki 150] after=(-?2nd-burst-from 20) <--=(-?2nd-burst-to 20). 

II  

(power-increase (?aspiration&~NONE ?aspiration-change) 
after=(-?2nd-burst-from 20) 50 O 500 
?*normal-smoothing-size* ?*default-min-change*) 

(power-increase (?vowel -regi on&~NONE ?vowel-region-change) 
after ?aspiration 100 0 500 
?*normal-smoothing-size* ?*default-min-change*) 

(power-strength=(+ ?vowel-region 20) =(+ ?vowel-region 40) O 500 ?voicing-power) 
(CF (vowel 0-500-power ?voicing-power) ?CFvowel) 
(power-start ?vowel-start&~NONE 

before=(+ ?vowel-regic:m 20) 100 O 500 =(-?voicing-power 10)) 

;;[hatazaki 150] VDT=(-?vowe7-start ?2nd-burst-from) <--(-?vowe7-start ?2nd-burst-to). 
; ； [hatazaki 130] Added checking of voice-onset-time. 

(CF (unvoiced-stop voice-onset-ti me・=(-?vowel-start ?2nd-burst-from)) ?CFvot) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel -3d)) 
(retract ?x) 
(assert (prop ?segment (second-burst ?2nd-burst-from ?2nd-burst-to ?2nd-burst-freq))) 
(assert (prop ?segment (following-vowel-start ?vowel-start))) 

; ； [hatazaki 142] New CF of (right-context ?segment vowe7), 
;; =(CFcomb ?CFcontext (CFand ?CFvowe7 ?CFvot)) --> 
;; ={CFcomb ?CFcontext 

(CFwei ght ?xevi dencex ?CFvowe7) 
(CFweight ?Xevidencex ?CFvot)) 

(assert (CF (right-context ? segment vowel) 
=(CFand (CFcomb ?CFcontext 

(CFwei ght ?*evidence* ?CFvowel) 
(CFwei ght ?*weak-evidence* ?CFvot)) 

?CFvowel ?CFvot ?CFd-burst)))) 

(defrule sg-uvstop-bfr-vowe1-4a 
"Checks there is another closure before the vowel." 

I' 
; ; -If there -; s another closure (7 ow power} before the vowel, 
;，, the vowel -; s not what we want, that -; s, a vowel -; s devo"i ced. [hatazak1 108) 
,, 
(declare (salience ?*ri ght-segrnentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory&:mightbe-valid)) 

(join 
(right-context ? segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvstop-bfr-vowel-4a)) 
; ; (prop ? segment (can di date-1 oc ? ? cand-to)) 
(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
(has-burst ? segment no) 
(prop ? segment (following-vowel -start ?vowel -start)) 

; ； [hatazak1 
;； [hatazak"i 

<--
; ； (power-start ?another-c1osure-end&-NONE 
;； before =(+ ?vowel -start 2D) 60 

1000 6000 
; ; ?:ice) osure-power-upper:ic) 
;； (power-end ?another-c1osure-start&-NONE 
; ; before ?another-closure-end=(-?another-closure-end ?cl-to) 

1000 6000 

165) Checks(< ?bu-from ?another-c7osure-start). 
161) Uses (c7osure-exists ...) pattern to checks the existence of a c7osure. 
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?:tee) osure-power-upper:t:) , , 
, , 
, , 
,, 
,, 

(power-strength ?another-c1osure-start ?another-c1ost,/re-end O 6000 
?another-c1osure-power) 

(CF (unvoiced-stop c1osure-0-6000-power ?another-c1osure-power) ?CFc1osure-power} 

; ; -Search the burst backward from ?vowe7 -start, s1 nee there are soire 
;; power change 1 n the devo1 ced vowe7 reg1 on. [hatazak1 115] 
; ; 0) d code . . . ・ 
;； (power-end ?another-c7osure-start&--none 
, , after ?cand-to =(-?vowe7-start ?cand-to) 
, , 1000 6000 
;； ?;;:c7 osure-power-upper;;:) 
; ； (power-start ?another-c7osure-end&--none 
; ; after ?another-c7osure-start =(-?vowel-start ?another-c7osure-start) 
, , 1000 6000 
, , ?;;:c7 osure-power-upper;;:) 
(closure-exists ?another-closure-start&:(< ?cl-to ?another-closure-start) 

?another-closure-end 

＝＞ 

before ?vowel -start =(-?vowel -start ?cl -to 10) 
?CFanother-cl osure) 

(assert (applied ?segment sg-uvstop-bfr-vowel-4a)) 
(retract ?x) 
．． .. 
; ; [ hatazaki 129] Changed (CF and ?CF (-?CF closure-power)) to (CF comb 
; ; ?CF (-?CF closure-power)). 

', 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*strong-evidence* 

（一 (CFvalue・?CFanother-cl osLJre)))) 
(-(CFval ue ?CFanother-cl osure)))))) 

(defrule'sg-uvstop-bfr-vowel-4b 
"Checks there is another closure before the vowel." 

,, 
;； -If there 1 s another c7 osure (7 ow power) between the c7 osure and the vowe7, 
;，: the vowel 1 s not what we want, that is, a vowel 1 s devo1 ced. [hatazak1 108) ... 
1 I 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-bfr-vowel-4b)) 
; ; (prop ? segment (can di date-1 oc ? ? cand-to)) 
(prop ? segment (closure ? cl -from ? cl -to ?CF closure)) 
(has-burst ? segment yes) 
(or (and (prop ?segment (has-double-burst no)) 

(prop ?segment (burst ?bu-from ?bu-to ?bu-freq))) 
(and (prop ?segment (has-double-burst yes)) 

(prop ?segment (second-burst ?bu-from ?bu-to ?bu-freq)))) 
(prop ? segment (fol 1 owing-vowel -start ?vowel -start)) 
,, 
;; [hatazaki 165) Checks(< ?bu-from ?another-closure-start). 
;; [hatazaki 161) Uses (c7osure-ex1sts ...) pattern to checks the ex1stence of a c7osure. 
; ; <--
;； (power-start ?another-c7osure-end&--NONE 
; ; before =(+ ?vowe7 -start 20) =(-?vowel -start ?cand-to -20) 
I I 1000 6000 
, , 7"'c7 osure-power-upper"') 
;； (power-end ?another-c1osure-start&--NONE 
;; before ?another-c7osure-end =(-?another-c7osure-end ?cand-to) 
, , 1000 6000 
; ； ?"'c7 osure-power-upperx) 
; ; (power-strength ?another-c7osure-start ?another-c7osure-end O 6000 
; ; ?another-c7osure-power) 
; ; (CF (unvoiced-stop c7osure-0-6000-power ?another-c7osure-power) ?CFc7osure-power) 
,, 
; ; [hatazak1 133) Changed the・search range for ?another-c7osure-end, 
;； from 60 to=(-?vowel-start ?cand-to -20) 
; ; -Search the burst backward from ?vowel-start, s1nce there are some 
;，, power change in the devo1ced vowe7 reg1on. [hatazak1 115) 
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01 d code ... 
(power-end ?another-c1osure-start&-none 

after ?cand-to =(-?vowe1-start ?cand-to} 
1000 6000 
？沐0c7osure-power-upper刃

(power-start ?another-c1osure-end&-none 
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,, ; 
after ?another-c1osure-start =(- ?v~we1-start ?another-c1osure-start} 
1000 6000 
?;;:c1 osure-power-upper:i:} 

(closure-exists ?another-closure-start&:(< ?bu-from ?another-closure-start) 
?another-closure-end 
before ?vowel -start =(-?vowel -start ?bu-from 1 O) 
?CFanother-cl osure) 

; ; [hatazak"i 161] Ren℃ ved check"i ng aspi rati on-durat1・on-before-another-stop, s"i nee 
; ; I don't know the cases when th"i s check work. 

;; ；； [hatazak"i 150] asp"irat"ion-duration-before-another-stop 
=(-?another-c1osure-start ?bu-from) 

; ； ; ； <--=(-?another-c1osure-start ?bu-to) 

;； (CF (unvoiced-stop aspiration-durat"ion-before-another-stop 
=(-?another-c1osure-start ?bu-from}) 

?CFasp1rat1on) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel-4b)) 
(retract ?x) 
; ； [hatazaki 161 J Use ?CF another-closure. 
; ; <--(assert (CF (right-context ?segment vowel) 
; ; =(CF and (CF comb ?CF context 

(CFwei ght ?*strong-ev, dence* 
(-(CFval ue (CF or ?CF closure-power ?CFaspi rat, on))))) 

；；（一 (CFvalue (CF or ?CF closure-power ?CF as pi ration)))))) 
;； [hatazak1'1芦 JChanged (CFand ?CF'(-(CFand ?CFc1osure-power ?CFasp"irat"ion)}) 
;; to (CF comb ?CF (-(CF or ?CFc1 osure-power ?CF as pi rat"ion))) 

(assert (CF (right-context ?segment vowel) 
=(CFand (CF comb ?CF context 

(CFwei ght ?*strong-evi dence:i: 
(-(CFval ue ?CFanother-cl osure)))) 

(-(CFval ue ?CFanother-cl osure)))))) 

(defrul e sg-uvstop-bfr-vowel -5 
"Checks there is no voicing power before the vowel." 

(declare (salience ?*ri ght-segrnentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoi ced-st'op) 
(CF (category ?segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&: mi抑 tbe-valid)) 

(not (applied 7 segme_nt sg-uvstop-bfr-vowel -5)) 
(prop 7 segment (following-vowel -start ?vowel -start)) 
(power-strength=(-?vowel-start 30) =(-?vowel-start 10) 0 500 ?0-500-power) 
(pov.er-strength =(-?vowel-start 30) =(-?vowel-start 10) 500 1000 ?500-1000-power) 
(CF (unvoiced-stop 0-500-power-before-vowel 70-500-power) ?CFpower) 
(CF (unvoiced-stop 0-500-500-1000-power-ratio-before-vowel 

=(-?0-500-power ?500-1000-power)) 
? CFPR) 

＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel-5)) 
(retract ? x) 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CF context 
(CFwei ght ?:tno-evi dence:t ?CFpower)) 

?CFpower 
? CFPR)))) 

(defrul e sg-uvstop-bfr-vowel-done-1 
1111 

, , 
; ； [hatazaki 107) 

,' 
(declare (salience ? ネright-segmentation-end*))
(segment-status ?segment segmentation) 
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(join 
(category ?segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
(CF (right-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-bfr-vowel-done-1)) 
(prop ? segment (following-vowel -start ?vowel -start)) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-vowel-done-1)) 
(hypothesize 

(assert (end-ti me ? segment ?vowel -start)) 
(assert (CF (end-ti me ? segment ?vowel -start) 

=(CF comb (CFwei ght ?*no-evidence* ?CF category) 
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(CFwei ght ?*defi ni te-evi dence* ?CFcontext)))))) 

, -----------------
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(defrule sg-uvstop-bfr-stop-0 
11 Finds a vowel after the stop. 11 

(declare (salience ?tl eft-segmentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ? segment stop) 
?x <-(CF (right-context ?segment stop) ?CF&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-bfr-stop-0)) 
;； (prop ?segment (candidate-1oc? ?cand-to)) 
(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
,, 
;; [hatazak1 166] Searches ?vowe7-regi on 7 anger. 
;； after =(-?c1 -to 20) 300 <--after =(-?c1 -to 20) 200. 
(power-start ?vowel-region&~NONE 
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after=(-?cl-to 20) 300 O 500 ?*voicing-power-after-stop-lower*) 
＝〉

(assert (applied ?segment sg-uvstop-bfr-stop-0)) 
(assert (prop ? segment (following-vowel-region ? vowel-region)))) 

; ；； New ru1 e for MAU_1 —_4516. 

''' ; (defrule sg-uvstop-bfr-stop-"1 
"right context is unvoiced-vowel and stop" 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop) 
?x <-(CF (right-context ?segment stop) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvstop-bfr-stop-"1)) 
;; (prop ?segment (candidate-1oc? ?cand-to)) 
(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
(prop ?segment (foll owing-vowel-region ?vowel-region)) 

;;[hatazak1 176) User a backward-chan1ng ru7e for f1nd1ng the c7osure. 
;； (--
;； (power-start ?another-c1osure-end&--none 
;； before =(+ ?vowe1 -reg1 on 2D) =(-?vowe7 -reg1 on ?c7 -to -2D) 
, , 1000 6000 
I I ?"'c1 osure-power-upper"') 
;； (power-end ?another-c1osure-start&--none 
， ・ before ?another-c1osure-end =(-?another-c1osure-end ?c1-to) 

1000 6000 
; ; ?:t:c7 osure-power-upper"') 
;; (power-strength ?another-c7osure-start ?another-c7osure-end O 6000 
;； ?another-c7osure-power) 
; ; (cf (unvoiced-stop c7osure-0-6000-power ?another-c7osure-power) ?cfc7osure-power) 
;； (power-decrease (?c7osure-start&-none ?) 

before=(+ ?another-c7osure-start 20) 50 1000 6000 
;； ?:t:norma7 -smooth? ng-s"i ze"'?:t:c7 osure-start—而 n-change"')

;; [hatazak"i 133) Changed the search range for ?another-c7osure-end, 
;; from 60 to =(-?vowe7 -reg"i on ?cand-to -20) 
; ； -Search the burst backward from ?vowel-region, since there are some 
; ; power change in the devoiced vowe7 region. [hatazaki 115) 
; ; 07 d code ... 
;； (power-end ?another-c7osure← start&-NONE 

after ?cand-to 150 

'' 
1000 6000 
?:i<c7osure-power-upper:i<) 

,, (power-start ?another-c7osure-end&-NONE 
after ?another-c7osure-start 300 

,, 1000 6000 
?xc7 osure-power-upper"') 

(closure-exists ?foll ovJi ng-cl osure-start ?foll ovJi ng-cl osure-end 
before =(+ ?vowel-region 20) 70 ?CFfol lo而 ng-closure) 

=> 
(assert (applied ?segment sg-uvstop-bfr-stop-1)) 
(assert (prop ? segment (following-closure-start ?following-closure-start))) 
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(retract ?x) 
(assert (CF (right-context ? segment stop) 

=(CF and (CF comb ?CF context 
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(CFwei ght ?*evidence* ?CFfol lowing-closure)) 
?CFfol lowing-closure)))) 

; ; ; 01 d code. 
(defrule sg-uvstop-bfr-stop-1 

"right context is unvoiced-vowel and stop" 
(declare (salience ?*1 eft-segmentati on:i:)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop) 
?x <-(CF (right-context ?segment stop) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-bfr-stop-1)) 
;; (prop ?segment (cand'idate-1oc? ?cand-to)) 
(prop ?segment (closure ?cl-from ?cl-to ?CFclosure)) 
(prop ? segment (following-vowel-region ?vowel-region)) 

;; [hatazak'i 133} Changed the search range for ?another-c1osure-end, 
;; from 60 to=(-?vowe1-region ?cand-to -20) 
;; -Se.arch the burst backward from ?vowe1 -reg'i on, s1 nee there are some 
; ; power change in the devo'i ced vowe1 reg'i on. [hatazaki 115] 
; ; 01 d code ... 
;; (power-end ?another-c1osure-start&-NONE 

after ?cand-to 150 
1000 6000 

;; ?:t:c1osure-power-upper:t:) 
;; (power-start ?another-c1osure-end&-NONE 

after ?another-c1osure-start 300 
1000 6000 
?:t: . c7 osure-power-upper:t:J 

(power-start ?another-closure-end&-NONE 
before=(+ ?vowel-region 20) =(-?vowel-region ?cl-to -20) 
1000 6000 
?*closure-power-upper*) 

(power-end ?another-closure-start&-NONE 
before ?another-closure-end=(-?another-closure-end ?cl-to) 
1000 6000 
?*closure-power-upper*) 

(power-strength ?another-closure-start ?another-closure-end O 6000 
?another-closure-po碑 r)

(CF (unvoiced-stop closure-0-6000-power ?another-closure-power) ?CFclosure-power) 
(power-decrease (?closure-start&~NONE ?) before=(+ ?another-closure-start 20) 50 1000 6000 

?*normal-smoothing-size* ?*closure-start-min-change*) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-stop-1)) 
(assert (prop ?segment (following-closure-start ?closure-start))) 
(retract ?x) 対免
(assert (CF (right-context ?segment stop) 

=(CFand (CFcomb ?CFcontext 
(CF碑 ight ?*evidence* ?CF closure-power)) 

?CF closure-power)))) 

(defrule sg-uvstop-bfr-stop-2 
11 Verify devoiced vowel. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop) 
? x <-(CF (ri ght-context ? segment stop) ? CF context&: mi ghtbe-va l id)) 

(not (applied ?segment sg-uvstop-bfr-stop-2)) 
; ; (prop ?segment (candidate-loc? ?cand-to)) 
(prop ? segment (closure ? cl -from ?cl -to ? CF closure)) 
(prop ? segment (following-closure-start ?another-closure-start)) 
(power-start ?vowel-regi on&~NONE 

after =(-?cl-to 20) =(-?another-closure-start ?cl-to) 
0 500 
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7*voi ci ng-power-after-stop-1 ower*) 
(power-strength ?vowel-region =(+ ?vowel-region 30) D 500 ?vowel -power) 
(CF (vowel 0-500-power ?vowel-power) ?CFvowel-power) 

=> 
(assert (applied ?segment sg-uvstop-bfr-stop-2)) 
(retract ? x) 
(assert (CF (right-context ? segment stop) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*strong-evidence* (-(CFval ue ?CF vowel -power)))) 

(-(CFval ue ?CFvowel -power)))))) 

(defrule sg-uvstop-bfr-stop-3 
11 Checks power before the end boundary." 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ? segment stop) 
?x <-(CF (right-context ?segment stop) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvstop-bfr-stop-3)) 
(prop ? segment (following-closure-start ?another-closure-start)) 
(power-strength=(-?another-closure-start 30) =(-?another-closure-start 10) 0 500 

?0-500-power) 
(CF (unvoiced-stop 0-500-power-before-vowel ?0-500-power) ?CFpower) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-stop-3)) 
(retract ?x) 
(assert (CF (right-context ?segment stop) 

=(CFand (CF comb ?CF context 
(CFwei ght ?*no-evidence* ?CFpower)) 

?CFpower)))) 

(defru1e sg-uvstop-bfr-stop-done-1 

， 

1111 

(declare (salience ?*ri gJ-tt-segrnentati on-end*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop) 
(CF (right-context ?segment stop) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-bfr-stop-done-1)) 
(prop ?segment (following-closure-start ?closure-start)) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-stop-done-1)) 
(hypothesize 

(assert (end-time ?segment ?closure-start)) 
(assert (CF (end-time ?segment ?closure-start) 

=(CF comb (CFwei ght ?*no-evidence* ?CF category) 
(CFwei ght ? 双defini te-evi dence* ?CFcontext)))))) 

---------------------------------------------------------------------
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(defrul e sg-uvstop-bfr-fri cat i ve-1 
"right context is unvoiced-vowel and fricative(/s/,/sh/)" 

(declare (salience ?*l eft-segrnentati on*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment fricative) 
(CF (right-context ?segment fricative) ?CFcontext&: mi ghtbe-val id)) 

; ; (has-burst ? segment no) 
(not (applied ?segment sg-uvstop-bfr-fricative-1)) 
; ; (prop ? segment (candi date-1 oc ? ?cand-to)) 
(prop ?segment (closure ?cl -from ?cl -to ?CFcl osure)) 
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(power-start ?vowel-regi on&~NONE after ?cl-to 300 0 500 7*voi ci ng-power-rni n*) 
(power-increase (?vowel-start&~NONE ?vs-change) before =(+ ?vowel-region 30) 1 OD 

D 500 ?*normal-smoothing-size* ?*voicing-power-min*) 
(power-increase (?frication-start&~NONE ?fs-change) before ?vowel-start 300 4000 6000 

?*normal-smoothing-size* ?*frication-start-min-change-after-unvoiced-stop*) 
(power-decrease (?x&: (eq ?x'NONE) ?c) 

＝＞ 

before=(-?vowel-start 20) =(-?vowel-start 20 ?frication-start) 
4000 6000 ?*normal-smoothing-size* ?*closure-start-min-change*) 

(assert (applied ?segment sg-uvstop-bfr-fricative-1) 
(prop ? segment (frication-start ?frication-start)) 
(prop ?segment (next-vowel-start ?vowel-start)))) 

(defrule sg-uvstop-bfr-fricative-2 
1111 

JI  

;; [hatazak1 143) Removed check1ng that ?CFasp1rat1on and ?CFfricat1ve-durat1on are 7arger 
;； than ?"'mi ghtbe-va71 d"', s1 nee these va7 ues shou7 e effect to CF of 
;； (r-fght-context ?segment fr1cat1ve} even 1f they are negat1ves. 
I I 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment fricative) 
?x <-(CF (right-context ?segment fricative) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvstop-bfr-fricative-2)) 
(join 

(has-burst ?segment yes) 
(prop ?segment (burst ?bu-from ?bu-to ?bu-freq))) 

(prop ?segment (frication-start ?frication-start)) 
(prop ? segment (next-vowel-start ?vowel -start)) 
(CF (unvoiced-stop aspiration-duration-before-fricative=(-?frication-start ?bu-from)) 

?CFaspi ration) 
(CF (unvoiced-stop fri cati on-durati on..:v.!len-fol l owed-by-fricative 

=(-?vowel-start ?frication-start)) 
?CFfri cati ve-durati on) 

＝＞ 
(assert (applied ?segment sg-uvstop-bfr-fricative-2)) 
(retract ?x) 

; ; [hatazaki 178) Make CF va7 ue of this context sma7 7 er, to se7 ect this hypothes1 s on7 y 1'f 
; ; no other context surv1 ves. 
; ; =(CFand (CFcomb ?CFcontext 

(CFwe1 ght ?"'weak-ev1 dence"'?CFasp1 rat1 on) 
(CFwe1 ght ?"'weak-ev-f dence"'?CFfr1 cat1 ve-durat-f on)) 

?CFfr1 cat1・ve-durat1 on} 
;； <--=(CFand (CFcomb ?CFcontext 

(CFwe1 ght ?"'ev1 dence"'?CFasp1 rat-/ on) 
(CFwe1 ght ?"'ev1 dence"'?CFfr1 cat1 ve-durat1 on)} 

?CFfr1cat1ve-durat1on} 
; ; [hatazak1 143) (CFwe1 ght ?:t:ev1 dence"'?CFasp1 rat1 on) --> 

(CFwe1 ght ?"'weak-ev1 dence"'?CFasp1 rat1 on), 
s1nce durat1on of ASPIRATION "is reasonab7e even 1f 

; ; fr-/ cat-/ ve does not fo7 7 ow. 
; ; [hatazak-f 142) Changed new CF of (r1ght-context ?segment fr1cat1ve), 
; ； =(CF comb ?CF context (CF and ?CF asp-/ rat1 on ?CFfr1 cat1 ve-durat'i on)) --> 
; ; =(CFcomb ?CFcontext 
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'' 
T 1 

,, 

(CF咋 1ght ?xevi dencex ?CFasp1 rat1 on) 
(CF如 1ght?Xevidencex ?CFfr1cat1ve-durat1on)) 

(assert (CF (right-context ? segment fricative) 
=(CFand (CFcomb ?CFcontext 
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(CFwei ght ?*weak-evidence* ?CFaspi ration) 
(CFwei ght ?*weak-evidence* ?CFfri cati ve-durati on)) 

?CFfri cati ve-durati on)))) 

(defrule sg-uvstop-bfr-fricative-3 
1111 

II  

;; [hatazaki 143] Rerroved check'/ ng that ?CFaspi ration and ?CFfri cati ve-durat1・on are 1 arger 
; ； than ?:t:rm・ghtbe-va1'i d:t:, since these va7 ues shou7 e effect to CF of 
; ; (right-context ? segment fricative) even if they are negatives. 
,, 
(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
(CF (category ? segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment fricative) 
?x <-(CF (right-context ?segment fricative) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvstop-bfr-/ri cati ve-3)) 
(has-burst ? segment no) 
; ; (prop ?segment (candidate-loc? ?cand-to)) 
(prop ?segment (frication-start ?frication-start)) 
(prop ?segment (next-vowel-start ?vowel-start)) 
(prop ?segment (closure ?cl -from ?cl-to ?CF closure)) 
; ; (power-increase (?closure-end&~NONE ?change) after=(-?cand-to 30) 100 4000 6000 
; ; ?*normal-smoothing-size* ?*closure-end-min-change*) 
(CF (unvoiced-stop aspi rati on-durati on-before-fricative =(-?frication-start ?cl -to)) 

?CFaspiration) 
(CF (unvoiced-stop fri cati on-durati on-w,en-fol l owed-by-fricative 

=(-?vowel-start ?frication-start)) 
?CFfri ca.ti ve-durati on) 

＝＞ 
(assert (applied ? segment sg-uvstop-bfr-fri cati ve-3)) 
(retract ?x) 
, , 
;; [hatazak'i 178] Make CF va1ue of this context sma71er, to se7ect th'is hypothes'is on7y if 
; ； no other context surv1・ves. 
;； =(CFand (CFcomb ?CFcontext 
, , (CFwe'i ght ?:t:weak-evi dence:t: ?CFaspi rat1・on) 

(CFwei ght ?:t:weak-evi dence:t: ?CFfri cati ve-durati on)) 
, , ?CFfri cati ve-durati on) 
;; <--=(CFand (CFcomb ?CFcontext 

(CFwei ght ?:t:evi dence:t: ?CF aspiration) 
, , (CFv. 尼ight ?:t:ev1・dence:t: ?CFfn'cat'/ ve-durat'i on)) 
, , ?CFfn cat1 ve-durat'i on) 
;； [hatazaki 143] (CFwei ght ?:t:ev'i dence:t: ?CFasp'i ration) --> 

(CFwe'i ght ?:t:weak-evi dence:t: ?CF as pi ration), 
since duration of ASPIRATION is reasonab1e even'if 

; ； fri cat1・ve does not fo17 ow. 
;； [hatazaki 142] Changed new CF of (right-context ?segment fricat'ive), 
; ; =(CF comb ?CF context (CF and ?CF as pi ration ?CFfn'cat1・ve-durat7'on)) 
;; =(CFcomb ?CFcontext 

(CFwe'i ght ?:t:ev'i dence:t: ?CFasp'i ratオon)
(CFwe1・ght ?:t:ev'i dence:t: ?CFfri cati ve-durati on)) 

(assert (CF (right-context ? segment fricative) 
=(CF and (CF comb ?CF context 

(CFwei ght ?*weak-evidence* ?CFaspi ration) 
(CFwei ght ?*weak-evidence* ?CFfri cati ve-durati on)) 

?CFfri cati ve-durati on)))) 

(defrul e sg-uvstop-bfr-fri cati ve-4 
11 Checks there is no voicing power before the fricative. 11 .. 

'' ; ; [hatazaki 158) New? y defined. 
‘’ 
'' (declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 
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(CF (category ?segment unvoiced-stop) ?CFcategory&:mightbe-valid)) 
(join 

(right-context ? segment fricative) 

2/01/89 17:03:10 Page 18 

?x <-(CF (right-context ?segment fricative) ?CF context&: mi ghtbe-val id)) 
(not (applied ?segment sg-uvstop-bfr-fri cati ve-4)) 
(prop ? segment (fri cat i on-start ? fri cat i on-start)) 
(power-strength=(-?frication-start 30) =(-?frication-start 10) O 500 ?0-500-power) 
(CF (unvoiced-stop 0-500-power-before-vowel ?0-500-power) ?CFpower) 
＝＞ 
(assert (appl 1 ed ?segment sg-uvstop-bfr-fri cati ve-4)) 
(retract ? x) 
;； [hatazak1 178] (CF碑 ight ?"evidence" ?CF power) 
;; <--(CFwei ght ?"strong-evidence" ?CF power) 
(assert (CF (right-context ? segment fricative) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*evidence* ?CFpower)) 

?CFpower)))) 

(defrule sg-uvstop-bfr-fricative-done-1 
1111 

(declare (salience ?*l eft-segrnentati on-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-stop) 
(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment fricative) 
(CF (right-context ?segment fricative) ?CF context&: mi ghtbe-val id)) 

(not (applied ? segment sg-uvstop-bfr-fri cati ve-.done-1)) 
(prop ?segment (frication-start ?frication-start)) 
＝＞ 
(assert (applied ?segment sg-uvstop-bfr-fricative-done-1)) 
(hypothesize 

(assert (end-time ? segment ?frication-start)) 
(assert (CF (end-ti me ? segment ?frication-start) 

=(CF comb (CFwei ght ?*no-evidence* ?CF category) 
(CFwei ght ?*defi ni te-evi dence* ?CF context)))))) 

; (defrul e sg-uvstop-bfr-fri cati ve-1 
; "right context is unvoiced-vowel and fricative(/s/,/sh/)" 
; (declare (salience ?*left-segmentation*)) 
; (segment-status ?segment segmentation) 
; (category ? segment unvoiced-stop) 
; (right-context ?segment fricative) 
; (has-burst ?segment no) 
; (CF (right-context ?segment fricative) ?CF&:(?CF >= O)) 
; (not (applied ?segment sg-uvstop-bfr-fri cati ve-1)) 
; (prop ?segment (candidate-loc? ?cand-to)) 
; (power-strength ?cand-to =(+ ?cand-to 30) O 500 
; ?strength&:(?strength <?*low-freq-vowel-power-upper*)) 
; (unvoiced-candidate ?uv-from ?uv-to) 
; (test (<= (abs (-?uv-from ?cand-to)) 1 O. O)) 
; (test (> (-?uv-to ?uv-from) 40. O)) 
; (power-strength =(+ ?uv-from 1 O) ?uv-to 4500 6000 . 
; ?strength-high&:(?strength-high >= ?*high-freq-burst-power-upper*)) 
; ; Next phoneme is /sh/ 

, (1. e.) MAU_B_0036 

; (case ((power-increase (? start&~NONE ?change) 
after=(+ ?uv-from 20) 100 2000 6000 

. ? 打normal-smoothing-size*2. 0) 
＝＞ 

; (hypothesize 
; (assert (end-ti me ? segment ? start)) 
; (assert (CF (end-time ?segment ?start) 0.8)) 
; (assert (applied ?segment sg-uvstop-bfr-fri cati ve-1)))) 
; ; Next phoneme is /s/ 

, (i.e.) MAU B 0154 

((powe,r-decrease (?start&~NONE ?change) 

＝＞ 
(hypothesize 

after=(+ ?uv-from 20) 100 500 1000 
?:i:normal -smoothi ng-si ze:i: ー1.0) 



LMl 7:>hatazaki>sre>seg-unvoiced-stop>seg-stop-right.art.78 2/01/89 17:03:10 Page 19 

(assert (end-time ?segment ?start)) 
(assert (CF (end-time ?segment ?start) 0.8)) 
(assert (applied ?segment sg-uvstop-bfr-fricative-1)))))) 
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; (defrul e unvoi ced-stop-ri ght-done-1 
; "Searches the time locationゆ enthe vowel energy goes dov.n. 11 
; (declare (salience ?:i:ri ght-segmentati on-end*)) 
; (segment-status ?segment segmentation) 
; (category ? segment unvoiced-stop) 
; (right-context ?segment vowel) 
; (not (applied ? segment unvoiced-stop-segmentation-before-vowel -done-1)) 
; (end-time ?segment ?end) 
; => 
; (assert (applied ?segment unvoiced-stop-segmentation-before-vowel-done-1)) 
; (hypothesize 
; (assert (end-time ?segment ?end)) 
; (assert (CF (end-ti me ? segment ?end) 0. 8)))) 

． ----------------------------------------------------------------------， 
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LMl 7:>hataz、aki>sre>seg-unvoiced-stop>seg-stop-end.art.1

；；； 一本一 ぬde: ART; Base: 1 O; Package: ART-USER -t-

(defrul e sg-unstop-at-word-i ni ti al-end-1 
"Checks the duration." 

(declare (salience ?*before-end-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoiced-stop) 

12/01/88 16:15:05 Page 1 

?x <-(CF (category ?segment unvoiced-stop) ?CFcategory&: mi ghtbe-val id)) 
(join 

(start-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart&:mightbe-valid))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend&:mightbe-valid))) 

(join 
(left-context ?segment word-initial) 
(CF (left-context ?segment word-initial) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-unstop-at-word-initial-end-1)) 
(CF (unvoiced-stop durati on-at-word-i ni ti al =(-?end ?start)) ?CFdurati on) 
＝＞ 
(retract ? x) 
(assert (CF (category ?segment unvoiced-stop) 

=(CFand ?CF category ?CFdurati on))) 
(assert (applied ?segment sg-unstop-at-word-initial-end-1))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrel at ion UNVOICED-FRICATIVE-CANDIDATE (?from ?to) 
implicit 
(syntax output 

(Unvoiced fricative candidate at ?from -?to))) 

(defrule sg-unvfric-0 
"Finds a candidate of unvoi ced-fri cati ve segment." 

.' ; ; [hatazaki 148] Checks (unvoiced-fricative 0-500-po唸 r?0-500-P) to reject /z/. 

'. (declare (salience ?*find-candidate*)) 
(segmenting unvoi ced-fri cati ve) 
(unvoi ced-fri cati ve-candi date ?from ?to&: (>= (-?to ?from) 20)) 

.，
 

．，
 
; ; -Use CF va1 ue for determ1 ni ng this 1 s unvo1 ced fri cat1 ve. [hatazak1 7 /22/88 15: 55: 21] 
; ; -01 d code ..• 
;; (power-strength ?from ?to 4-000 6000 ? strength&:(? strength > ?Xh1 gh-freq-power-1 owerx)) 
;； (cutoff ?from ?to ?xcutoff-thx ?cutoff&: (?cutoff > ?xfr1 cati ve-cutoff-1 owerx)) 

(power-strength ?from ?to 4000 6000 ?frication) 
(CF (unvoi ced-fri cati ve 4000-6000-power ?frication) ?CFfri cation&: mi ghtbe-val id) 
(cutoff ?from ?to ?*cutoff-th* ?cutoff) 
(CF (unvoi ced-fri cati ve cutoff ?cutoff) ?CFcutoff&: mi ghtbe-val id) 
(power-strength ?from ?to O 500 ?0-500-P) 
(CF (unvoiced-fricative 0-500-power ?0-500-P) ?CF0-500-P&:mightbe-valid) 
(power-strength ?from ?to 1000 2000 ?1000-2000-P) 
(CF (unvoi ced-fri cati ve 0-500-1000-2000-power-rati o =(-?0-500-P ?1000-2000-P)) 

?CF-0-500-1000-2000-PR&: mi ghtbe-va lid) 

; ; [hatazak"i 1必 JRemoved checks of 4000-6000-1000-2000-power-rati o, si nee some /sh/ has 
;; power at 1000-2DOOHz, then如 00-6000-1000-2000-power-ratio has no sense. 
, . <--
;; (CF (unvoiced-fricative心 00-6000-1000-2000-power-ratio=(-?frication ?1000-2000-P)) 
;; ?CF-4000-6000-1000-2000-PR&: (?CF-• 切00-6000-1000-2000-PR>= 7;;: 而 ghtbe-va71d;;:)) 
＝〉

(bind ?segment (gensym "SEG-")) 
(assert (schema ? segment 

(instance-of phoneme-segment))) 
(h_ypothesi ze 

(assert (category ? segment unvoi ced-fri cati ve)) 
;； -UNVOICED-FRICATIVE i nc7 udes /hi (ex. MAU_B_0129) 

[11/16/87 11: 15: 07). ．． ,, 
(assert (prop ? segment (high-freq-power-cutoff ?cutoff)) 

(prop ? segment (can di date-1 oc ?from ?to)) 
(segment-status ?segment segmentation) .. , , 
; ； [hatazaki 178] 
; ; (CFwei ght ?:i:weak-evi dence:i: ?CFfri cation) 
; ; <--(CFwei ght ?:i:evi dence:i: ?CFfri cation) 
; ; [hatazak1 167] 
;； =(CFand {CFcomb {CFunknown} 
; ; (CFwe1ght ?Xweak-ev1dencex ?CFcutoff} 
, , (CFwei ght ?Xweak-evi dencex ?CFfri cation} 
, , (CFwei ght ?xweak-evi dencex ?CF0-500-P} 
;; (CFwei ght ?Xweak-evi dencex ?CF-0-500-1000-2DOO-PR}} 
; ； ?CFfrication 
, , ?CF0-500-P 
;； ?CF-0-500-1000-2DOO-PR} 
, , (--

;; ：： (CF comb (CFwe1 ght ?xweak-ev1 dence::r: ?CF cutoff) 
(CFwei ght ?"'strong-evidence"' 

(CF and ?CFfn'cation ?CF0-500-P ?CF-0-500-1000-2000-PR 
; ?CF-4000-6000-1000-2000-PR))) 

; ; [hatazak1 145] 
; ； =(CFcomb (CFwe1ght ?><weak-evidence:i: ?CFcutoff) 
;； (CFwe1 ght ? ><evi dence:i: 
, , (CF and ?CFfr1 cation ?CF-0-500-1000-2000-PR 
, , ?CF-4[}00-6000-1000-2000-PR))) 

＼ 

(--

,, [hatazaki 144] New CF of (category ?segme.nt unvoオced-fr-/cative),
; ; =(CFcomb (CFweight ?:t:evidence:t: ?CFfrication) 

(CFwe1 ght ?:t:weak-evi dence:t: ?CF cutoff) 
(CFwei ght ? :t:evi dence:t: 
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'' 
'' 
'' 

(CFand ?CF-0-500-1000-2000-PR 
?CF-4000-6000-1000-2000-PR})) 

<--
;; =(CFand ?CFfr1cat1on ?CFcutoff ?CF-0-500-1000-2000-PR 
’‘ '' 

?CF-4000-6000-1000-2000-PR) 
.. ,, 
(CF (category ?segment unvoi ced-fri cati ve) 

=(CF and (CF comb (CFunknow,) 
(CFwei ght ?*weak-evidence* ?CF cutoff) 
(CFwei ght ?*weak-evidence* ?CFfri cation) 
(CFwei ght ?*weak-evidence* ?CF0-500-P) 
(CFwei ght ?*weak-evidence* ?CF-0-500-1000-2000-PR)) 

?CFfrication 
?CF0-500-P 
?CF-0-500-1000-2000-PR))))) 

(defrule sg-unvfric-1 
"Checks this is not stop." 

(declare (salience ?*start-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
?x <-(CF (category ?segment unvoiced-fricative) ?CFcategory&:mightbe-valid)) 

(not (applied ?segment sg-unvfri c-1)) 
(prop ?segment (candidate-loc ?from ?to)) 

'' ; ； [hatazaki 145] Closure is searched by get-cl osure-1 defined in seg-stop. art. 

(closure-exists ?cl-from ?cl-to before ?from 20 ?CFcl osure) 
＝＞ 
(assert (app l i ed ? segment sg-unvfri c-1)) 
(retract ?x) 

;； [hatazaki 167] 
;； =(CFand (CFcomb ?CFcategory 
;; (CFweight ?%weak-evidence% (-?CFc7osure))) 

(-?CFc7osure)) 
;; <-- =(CFand ?CFcategory 
;; (CFwe1・ght ?%defi ni te-evi de nee% (-?CFc1 osure))) 

(assert (CF (category ? segment unvoi ced-fri cat i ve) 
=(CF and (CF comb ?CF category 

(CFwei ght ?:i:weak-evi dence* (-?CF closure))) 
(-?CF closure))))) 
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(defrul e sg-uvfri c-bottom-up 
1111 

(declare (salience ?ttop-dowit)) 
(goal (UNVOICED-FRICATIVE-CANDIDATE ?from&?? ?to&??)) 
(not (explicit (UNVOICED-FRICATIVE-CANDIDATE? ?))) 
(BB ?BB) 
＝＞ 
(at ?BB 

(for REGION in (intersected-regions 
(list 

(cddr (#LUSER::call-speechfunc (list "POWER-ISLAND-IN-TIME" 
0 2000 
5000 6000 
-40 0 
11))) 

(cddr (桑LUSER::cal 1-speechfunc (list II PO証 R-I SL AND-IN-TI ME" 
0 2000 
0 500 
-99 -45 
11))))) 

do (assert (UNVOICED-FRICATIVE-CANDIDATE =(car REGION) =(cadr REGION)))))) 

/
 

＼
 

囁．．
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(defrule sg-uvfric-more 
"Do segmentation for another segment in this unvoiced period." 

(declare (salience ?*start-segmentation*)) 
(vie叩 oint?v1 

(join 
(category ?segment unvoi ced-fri cati ve) 
(segment-status ?segment segmentation-ended)) 

(join 
(end-time ?segment ?end) 
(CF (end-time ?segment ?end) ?CFend&:is-valid)) 

(unvoi ced-fri cati ve-candi date ?from&: (?from < ?end) ?to&: (〉= (- ?to ? end) 20))) 
(poW:)r-strength ?end ?to 4000 6000 ?frication) 
(CF (unvoi ced-fri cati ve 4000-6000-poWE牙 ?frication) ?CFfri cation&: mi ghtbe-val id) 
(cutoff ?end ?to ?*cutoff-th* ?cutoff) 
(CF (unvoi ced-fri cati ve cutoff ?cutoff) ?CF cutoff&: mi ghtbe-val id) 
(poW:)r-strength ?end ?to O 500 70-500-P) 
(po如 r-strength?end ?to 1000 2000 ?1000-2000-P) 
(CF (unvoi ced-fri cati ve 0-500-1000-2000-po如 r-ratio=(-70-500-P ?1000-2000-P)) 

?CF-0-500-1000-2000-PR&: mi ghtbe-val id) 

;;[hatazaki 146] Removed checks of仰 00-6000-1000-2000-power-ratio, since some /sh/ has 
;; power at 1000-2DOOHz, then仰 00-6000-1000-2DOO-power-ratiohas no sense. 
;； <--
;; (CF (unvoiced-fricative如 00-6000-1000-2DOO-power-ratio=(-?frication ?1000-2DOO-P)) 
;； ?CF-• 切00-6000-1000-2D00-PR&:(?CFー如00-6000-1000-2DOO-PR>= ?:t:mi ghtbe-va7 i d:t:)) 
＝＞ 
(bind ?ne炉 segment(gensym "SEG-11)) 
(assert (schema ?nevJ-segment 

(instance-of phoneme-segment))) 
(at ?v1 

(hypothesi ze 
(assert (category ?ne炉 segmentunvoi ced-fri cati ve)) 
(assert (prop ?nevJ-segment (high-freq-power-cutoff ?cutoff)) 

(prop ?ne'W-segment (candi date-1 oc ?end ?to)) 
(left-context ?ne'W-segment unvoi ced-fri cati ve) 
(start-time ?nevJ-segment ?end) 
(CF (start-time ?nevJ-segment ?end) ?CF end) 
(segment-status ?nevJ-segment segmentation) 

; ; [hatazaki 167] 
;； =(CFand (CFcomb (CFunknown) 
, , (CFwei ght ?:t:weak-evi dence:t: ?CFcutoff) 

(CFweight ?:t:evidence:t: ?CFfrication) 
;; (CFwei ght ?Xweak-evi dence:t: ?CF-0-500-1000-2000-PR}) 

?CFfrication 
?CF-0-500-1000-2DOO-PR) 

;； =(CFcomb (CFweight ?Xevidencex ?CFfrication) 
; ; (CFwei ght ?:t:weak-evi dencex ?CF cutoff) 
;; (CFwei ght ?:t:evi dencex 

(CFand ?CF-0-500-1000-2DOO-PR " 
;; ?CFー如00-6000-1000-2DOO-PR
)）） 

(CF (category ?ne'W-segment unvoi ced-fri cati ve) 
=(CFand (CFcomb (CFunkno叩）

(CFwei ght ?*weak-evidence* ?CF cutoff) 
(CFwei ght ?*evidence* ?CFfri cation) 
(CFweight ?*weak-evidence* ?CF-0-500-1000-2000-PR)) 

?CFfri cation 
?CF-0-500-1000-2000-PR)))))) 
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; ; ; -*- Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

,', 
; ; ； [hatazaki 144] 
; ； ; - (left-context ?segment word-initial) <--(left-context ?segment silence). 

(defrul e sg-uvfri c-1 eft-1 
11 Hypothesizes left phoneme. " 

(declare (salience ?*1 eft-segmentati on*)) 
; (declare (salience ?*start-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ?CF category&: mi ghtbe-va lid)) 

(not (start-ti me ? segment ?)) 
(not (applied ? segment sg-uvfri c-1 eft-1)) 
＝＞ 
(assert (applied ?segment sg-uvfri c-1 eft-1)) 
(conflicting-al tern at i ves 

(hypothesize 
, , 
; ; -Th1 s 1 nc1 udes sy7 7 ab1 c nasal wh1 ch has nn・dd7 e frequency power. 
, , 
(assert (l en-context ?segment vowel)) 
(assert (CF (left-context ? segment vowel) =(CFunkno叩））））

(hypothesize 
(assert (1 eft-context ?segment word-i ni ti al)) 
(assert (CF (left-context ?segment word-1 ni ti al) =(CFunkno叩））））

(hypothesize 
; ; -For the case this phoneme is preceeded by stop with devoiced vowe1. 
;; cf. MAU_B_Ol54 [hatazaki 3/31/88 09:44:55] 
(assert (1 eft-context ? segment stop)) 
(assert (CF (left-context ? segment stop) =(CFunknowi)))) 

; ; [ hatazak-f 144) Removed the fo1 7 owing hypothes1 s, s1 nee affr1 cat es are treated as stops. 
;; (hypothes1ze 
; ； (assert (1 eft-context ? segment c7 osure)) 
; ； (assert (CF (1eft-context ?segment c?osure) 0.0))) 

. ・-, , 

＇ ,`'ー、

{hypothesize 
;； -This is for sy7 7 abi c nasa7 which has no而 dd1e frequency power. 
(assert {) eft-context ?segment sy17 abi c-nasa7)) 
(assert (CF {)eft-context ?seg匹 ntsy1 7 abi c-nasa1) 0. 0))) 

・----------------------------------------------------------------------， 
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; (defrul e sg-uvfri c-aft-vowel-1 
; "There shoud not be a closure before this segment." 
; ;; -Th1 s ru1 e shou) d be app1 ed before the other segmentat1 on ru1 es be1 ow are app11 ed. 
; (declare (salience(+ ?*left-segmentation* 1))) 
; (segment-status ?segment segmentation) 
; (join 
; (category ? segment unvoi ced-fri cat i ve) 
; (CF (category ? segment unvoi ced-fri cat i ve) ?CF category&: (?CFcategory >= ?*mi ghtbe-val id*))) 
; (JOln 
; (1 _eft-context ? segment vowel) 
; ?x <-(CF (left-context ?segment vowel) ?CFcontext&:(?CFcontext >= ?*mightbe-valid*))) 
; (not (applied ?segment sg-uvfric-aft-vowel-1)) 
; (closure-exists ?from ?to 1 eft-of ? segment ?closure-CF&: (?closure-CF〉= ?*mightbe-valid*)) 
; => 
; (assert (applied ?segment sg-uvfric-aft-vowel-1)) 
; (retract ?x) 

II  

; ；； [hatazak1 144] New CF of (1 eft-context ?segment vowe1), 
, 1 =(CFcomb ?CFcontext 

; ;; (CFwe1ght ?:t:strong-ev1dencex (-?c1osure-CF))) 
I I 

(--

; ；; =(ILUSER::comb-CF ?CF -0.9) 
I I 

; (assert (CF (1 eft-context ? segment vowel) 
; =(CFcomb ?CFcontext 
; (CFwei ght ?*strong-evidence* (-?closure-CF)))))) 

(defrule sg-uvfric-aft-vowel-0 
"Get the spectrum peak." 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ?CF category&: mi ghtbe-val id)) 

(join 
(1 eft-context ? segment vowel) 
(CF (1 eft-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-aft-vowel-0)) 
(prop ?segment (candidate-loc ?from ?to)) 
(spectrum-global -peak (?freq ?peak-power) ?from =(+ ?from 20) 

?*spectrum-global-peak-moving-average-size*) 
＝＞ 
(assert (prop ?segment (spectrum-global-peak (?freq ?peak-power)))) 
(assert (applied ? segment sg-uvfri c-aft-vowel -0))) 

(defrule sg-uvfric-aft-vowe,l-2 
"find the hi gh-freq-po1-尼rstart ti me. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ?segment unvoi ced:-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(1 eft-context ?segment vowe,l) 
(CF (left-context ?segment vowe,l) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-aft-vowe,1-2)) 
(prop ?segment (candidate-lac ?from ?to)) 
JJ  

;; -If a spectrum has g) oba) peak around 3000-4000Hz. 
; ; The left boundary should be determined by spectra) power change around the spectrum 
; ; peak. This is mainly for /h/.(cf. MAU_B_0200} [hatazaki 6/16/88 18:55:10] 
JJ 

;； -Closure start time is searched using 4000-6000Hz power. [hatazaki 4/26/88 16:44:48] 
;; -CJ osure start ti me is searched using 5000-6000Hz power, instead ?cutoff-6000Hz power. 
, , [hatazaki 4/19/88 00: 50: 59] 
; ； -Searches up to 150msec before the start time. (cf. MAU_B_0034} 
J J 

(or (and (prop ?segment (spectrum-global-peak (?peak-freq&~NONE ?peak-po如 r)))
(po滋 r-increase (?hfe-start&~NONE ?change) 

before =(+ ?from 20) 150 =(-?peak-freq 500) =(+ ?peak-freq 500) 
?*normal-smoothing-size* 
?*frication-start-min-change*)) 

(and (prop ? segment (spectrum-global -peak (NONE ?))) 
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(power-increase (?hfe-start&~NONE ?change) 
before=(+ ?from 20) 150 4000 6000 
?*normal-smoothing-size* 
?*frication-start-min-change*))) 

, , (power-strength =(-?hfe-start 20) ?hfe-start 1000 6000 

,' ?power&: (? power >= ?*vowel -mi d-power-1 ower*)) 
＝＞ 
(assert (prop ?segment (high-freq-power-start ?hfe-start))) 
(assert (applied ?segment sg-uvfri c-aft-vowel-2))) 

(defrule sg-uvfric-aft-vowel-3 
11 Find the ti me the preceding voicing disappears. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
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(CF (category ?segment unvoi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 
(join 

(left-context ? segment vowel) 
(CF (left-context ?segment vowel) ?CFcontext&: mi ghtbe-val 1 d)) 

(not (applied ?segment sg-uvfric-aft-vowel-3)) 
(prop ?segment (candidate-loc ?from?)) 

; ;-Changed the frequency range for search?'ng vowe1 to 1000-2500Hz 1 nstead of 1500-2500Hz. 
;； [hatazak'i 5/24/88 18:17:45] 
;; -Searched the time the vowe7 ends using 1500-2500Hz frequency spectra? change rather than 
;; 1000-2DOOHz, and use ?Xvowe1 -F2-end—而 n-change"'1 nstead of ?Xdefau7 t-m1 n-change"'. 
;； [hatazak'i 5/24/88 13:45:54] 
; ; -Searches the t1『mewhen the preceding vowe1 ends. 
;； Various methods were tr1 ed. 
;； (1) (power-end ?here&-NONE after =(-?from 30) 60 500 1000 0, 155) 
;； (2) (power-decrease ?here&-NONE after=(-?from 30) 60 500 1000) 
;; {3} (power-decrease ?here&-NONE before=(+ ?from 2D) 100 1000 1500) 
;； (4) (po呟 r-decrease?here&-NONE before=(+ ?from 20) 100 1000 2000) 
; ； -Spectrum change can be used, si nee the power goes down sudden? y. 
;; -(2) 1 s not good, S'i nee the v01・ci ng of the preced1・ng vowe7 may rema'i ns 1 n the fr1 cat1 ve 

area between O -1000 Hz. (c,f. MAU—,1_1157) 

II 

(3} is not good, si nee the frequency range is too sma.7 7, then the resu1 t 1・s 
not stab1 e. 

(power-decrease (?here&~NONE ?change) before=(+ ?from 20) 100 1000 2500 
?*normal -smoothing-size* ?*vowel -F2-end-mi n-change*) 

; ; (test (<= (abs (-?from ?here)) 50. 0)) 
＝） 

(assert (prop ?segment (preceding-vowel-end-time ?here))) 
(assert (applied ?segment sg-uvfric-aft-vowel-3))) 

(defrul e sg-uvfri c-aft-vowel -3b 
"Find the time the preceding voicing disappears using smaller threshold." 

(declare (salience ?:t:l eft-segmentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ?segment vowel) 
(CF (left-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-aft-vowel-3b)) 
(prop ?segment (candi date-1 oc ?from ?)) 
(power-decrease (NONE ?) before =(+ ?from 20) 100 1000 2500 

?*normal-smoothing-size* ?:tvowel-F2-end-min-change:t) 
(power-decrease (?here&~NONE ?change) before=(+ ?from 20) 100 1000 2500 

?*normal-smoothing-size* ?*vowel-F2-end-mi n-change-smal l er*) 
＝） 

(assert (prop ? segment (preceding-vowel-end-ti me ? here))) 
(assert (applied ?segment sg-uvfric-aft-vowel-3b))) 

(defrul e sg-uvfri c-aft-vowel-4 
11 Checks vowel power. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
(CF (category ? segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ? segment vowel) 
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?x <-(CF (left-context ?segment vowel) ?CF context&: mi ghtbe-val id)) 
(not (applied ?segment sg-uvfric-aft-vowel-4)) 
(prop ?segment (preceding-vowel -end-ti me ?vowel -end)) 

;;[hatazaki 144] 
; ; <--
;； (power-strength =(-?vowel -end 30) ?vowel -end O 500 
; ; ? strengthi &: (? strengthi >= ?*voicing-power-mi n-before-fri cat i ve*)) 

;； -Use thresho7d ?:i:voicing-power-min-before-fricative:i: instead of ?:i:voicing-power-min:i:, 
; ； si nee ?Xvoi ci ng-power-mi n:i: is s7 i ght7 y sma7 7 for accept the vowe7 at word end. 
;; [hatazaki 5/24/88 13:51:44-] 
;； -The fo77 o切 ngchecks of vowe7 existence fai 1 ed for MAU_1_1157, in which 
; ; another fricative and an im:;omp7ete c1osure preceds to this fricative. 
; ; The frequencey range 1000-3000 inc7udes the 
; ; frication power of the preceding fricative, and its power exceeds 
;； ?:i:no-power-upper:i:, a1 though th1 s is not an vowe7. [hatazaki 1/08/88 15: 28: 02} 
;； (power-strength=(-?vowe7-end 30) ?vowe7-end 1000 3000 
;； ?strengthl&: (?strengthl >= ?Xno-power-uppeが））

(power-strength "(-?vowel -end 30) ?vowel -end O 500 ?vowel -0-500-power) 
(CF (vowel 0-500-power ?vowel-0-500-power) ?CF0-500-P) 
(power-strength "(-?vowel -end 30) ?vowel-end O 6000 ?vowel -0-6000-power) 
(CF (vowel 0-6000-power ?vowel -0-6000-power) ?CF0-6000-P) 

I I 

;; -The cutoff va1 ue stored 1 n (h1 gh-freq-power ? ? ?cutoff) 1 s not 
;; neccessar11 y correct, s1 nee th1 s va1 ue 1 s obta1 ned by assunri ng the 
; ; who1e unvo1ced per1od 1s the fr1cat1ve segment and the cutoff 1s 
;； hor1 zonta1 (cf. MAU_1_1157). [hatazak1 1/08/88 115: 10: 40) 
;； (prop ?segment 
;; (h1gh-freq-power?? ?cutoff}} 
;; (power-strength ?vowe1-end =(+ ?vowe1-end 50) 1000 ?cutoff 
;; ?strength盆(?strength2 < ?*fr1 cat1 ve-nri dd1 e-power-upper*)) 
II  

; ; (prop ? segment (high-freq-power-cutoff ? cutoff)) 
; ; (power-strength ?vowel -end =(+ ?vowel -end 50) 1000 =(min ?cutoff 1500) 
; ; ? strength2&: (? strength2 < ?*fricative-middle-power-upper*)) 
＝＞ 
(retract ? x) 
I 1 

;； [hatazaki 167] 
;; =(CFand (CFcomb ?CFcontext 
, , (CFwei ght ?:1:evi dence:1: ?CF0-500-P) 
;; (CFwei ght ?:1:evi dence:1: ?CF0-6000-P)) 
;; ?CF0-500-P 
; ； ?CF0-6000-P} 
;； <-- =(CFcomb ?CFcontext 
, , (CFwei ght ?:1:strong-evi dence:1: 
;； (CFand ?CF0-500-P ?CF0-6000-P}}) 
, , 
(assert (CF (1 eft-context ?segment vowel) 

=(CF and (CF comb ?CF context 
(CFwei ght ?*evidence* ?CF0-500-P) 
(CFwei ght ?:i:evi dence* ?CF0-6000-P)) 

?CF0-500-P 
?CF0-6000-P))) 

(assert (applied ?segment sg-uvfric-aft-vowel-4))) 

(defrul e sg-uvfri c-aft-vowel -5 
"Checks vowel -offset-ti me and vowel -offset-1000-6000-power" 

(declare (salience ?*1 eft-segrnentati on*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ? segment unvoi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ?segment vowel) 
?x <-(CF (left-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ? segment sg-uvfri c-aft-vowel -5)) 
(prop ?segment (preceding-vowel -end-ti me ?vowel-end)) 
(prop ?segment (high-freq-power-start ?hfe-start&:(?vowel-end < ?hfe-start))) 
(CF (unvoi ced-fri active vowel-offset-ti me =(-?hfe-start ?vowel -end)) ?CFvoff-ti me) 
(power-strength ?vowel -end ?hfe-start 1000 6000 ? voff-power) 
(CF (unvoi ced-fri active vowel-offset-1000-6000-power ?voff-power) ?CFvoff-power) 
＝＞ 
(retract ?x) 
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167) 
=(CFand (CFcomb ?CFcontext 

(CFwe1 ght ?:t:weak-ev1 dence:t: ?CFvoff-t1 me) 
(CFwe1 ght ?:t:weak-ev1 dence:t: ?CFvoff-power)) 

?CFvoff-t1 me 
?CFvoff-power) 

=(CFcomb ?CFcontext 
(CFwe1 ght ?:t:ev1 dence:t: ?CFvoff-t1 me) 
(CFwe1 ght ?"'ev1 dence:t: ?CFvoff-power)) 

I I 

(assert (CF (left-context ? segment vowel) 
=(CF and (CF comb ?CF context 

(CFwei ght ?*weak-evidence* ?CFvoff-ti me) 
(CFwei ght ?*weak-evidence* ?CFvoff-power)) 

?CFvoff-ti me 
?CFvoff-power))) 

(assert (applied ?segment sg-uvfri c-aft-vowel-5))) 

(defrule sg-uvfric-aft-vowel-done-1 
Iヽll

, , 
; ; -This ru7e is for the case when the high frequency power is strong, then 
; ; the boundary can be detected by spectrum-change (see MAU_B_0033}. 
;; -This segment rrri ght be /sh/. 
, , 
;; -Accept ?hfe-start i ff this is 7 arger than ?vowe7 -end. 
(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-fricative) 
(CF (category ?segment unvoi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ?segment vowel) 
(CF (left-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-aft-vowel-done-1)) 
(prop ?segment (preceding-vowel-end-ti me ?vowel-end)) 
．． , , 
; ; -Accept ?hfe-start as start time if (and(<= (-?hfe-start ?vowe7-end) 50} 
;; （〈=(-?vowel-end ?hfe-start) 20}) is T, 
; ; 1nstead (test (<= (abs (-?hfe-start ?vowe7-end}) 50)) is T. 
;; [hatazaki 4/25/88 11:28:34] 
;； -When hfe-start is found, makes it this segment start t1・me even if hfe-start < pv-end. 
;, : Checks on7y the fact hfe-start and pv-end is not separeted so far. 
;; Next state唸 ntis commented.[hatazaki 3/15/88 21:00:52] 
;； (prop ?segment (high-freq-power-start ?hfe-start&(?vowe1-end <= ?hfe-start))) 
(prop ?segment 

(high-freq-power-start ?hfe-start&:(and (<= (-?hfe-start ?vowel-end) 50) 
(<= (-?vowel -end ?hfe-start) 20)))) 

＝＞ 
(assert (applied ?segment sg-uvfric-aft-vowel-done-1)) 
(hypothesize 

(assert (start-time ?segment ?hfe-start)) 
(assert (CF (start-ti me ? segment ?hfe-start) =(CF value ? CF context))))) 

(defrul e sg-uvfri c-aft-vowel -done-2 
1111 

; ; -This ru7 e is for the case when tl,e high frequency power is weak and then 
; ; the high frequency power start tie cannot be found by the spectrum change 
; ; (see MAU_B_0030). 
; ； -It might be said that the segment is /s/. 

'' (declare (salience ?:t:l eft-segmentati on-end*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ? segment vowel) 
(CF (left-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-aft-vowel-done-2)) 
(prop ?segment (preceding-vowel-end-time ?vowel-end)) 

,, -Accept ?hf e-start as start t7'me 1・f (and (< = (-?hfe-start ?vowe? -end) 50) 
(<= (-?vowe?-end ?hfe-start) 20)) 1s T, 
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;; instead (test ((= (abs (-?hfe-start ?vowe1-end)} 50)) 1s T. 
;; [hatazaki 4/25/88 11: 28: 34] 
; ; -Accept the case when ?hfe-start is obtained but is far from ?vowe7 -end. 
;; (cf. MAU....: 凡0089Isl) [hatazaki 4122188 18:09:34] 
;; -Condition (?vowe7-end <= ?hfe-start) is remaved due to the change in 
;； sg-uvfri c-aft-vowe1 -done-1. 
;； Ori g1na77 y, 
;； (not (prop ?segment (h1gh-freq-power-start ?hfe-start&:(?vowe7-end <= ?hfe-start)))J 
(not 

(prop ? segment 
(high-freq-power-start ?hfe-start&:(and (<= (-?hfe-start ?vowel-end) 50) 

(<= (-?vowel -end ?hfe-start) 20))))) 
=> 
(assert (applied ? segment sg-uvfri c-aft-vowel -done-2)) 
(h沖 othesize

(assert (start-time ?segment ?vowel-end)) 
(assert (CF (start-time ?segment ?vowel-end) =(CFvalue ?CFcontext))))) 
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(defrul e sg-uvfri c-at-word-i ni ti al-0 
"There is no voicing power." 

1 , 
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;； [hatazaki 147 J New1 y defined to reject cases when an vowe1 precedes to this fricative. 
;; (c.f. MAUー凡0066}
, , 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-fricative) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ? segmentゅ rd-ini ti al) 
?x <-(CF (left-context ?segmentゅ rd-ini ti al) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-at-word-initial-0)) 
(prop ?segment (candidate-lee ?from ?to)) 
I I 

,, 
, , 
,, 
, 1 

,, 
I I 

-Checks there is no voicing power.[hatazak1 5/24/88 17:58:09] 
01 d code is .•• 

(power-decrease (?z&:(eq ?z'NONE) ?) 
before =(+ ?from 2D) 100 1500 2500・  
?xnorma1-s叩 othing-s1 zex ?xvowe1 -F2-end-mi n-change-sma11 erx) 

;； -Frequency range was changed to 1500-2500 from 1000-2500 .. 
;; -Frequency range was changed to 1500-2500 from 1000-2000. [hatazaki 5/24/88 14:04:02] 
;; -Checks that there is no vowe1 before this segment. [hatazaki 4/28/88 11: 59: 10 J 
(po滋 r-decrease(?vowel-end&~NONE ?) 

before=(+ ?from 20) 100 1000 2500 
?*normal-smoothing-size* ?:i:vowe.l -:F2-end-mi n-change-smal 1 er*) 

(powe.r-strength =(-?vowe.1-end 30) ?vowe.l -end O 500 ?0-500-P) 
(CF (vowe.l 0-500-powe.r ?0-500-P) ?CFvowe.l) 
＝＞ 
(retract ?x) 
, , 
; ; [hatazaki 167] 
;； =(CFand (CFcomb ?CFcontext 
;; (CFwei ght ?:t:evi dence:t: (-?CFvowe1})} 
, , (-?CFvowe1)) 
;; <-- =(CFand ?CFcontext 
, , (CFwei ght ?:t:strong-ev1 dence:t: (-?CFvowe1}}} 
,, 
(assert (CF (left-context ? segmentゅ rd-ini ti al) 

=(CF and (CF comb ? CF context 
(CFwe.i ght ?*evidence* (-?CFvowe.l))) 

(-?CFvowe.1)))) 
(assert (applied ? segment sg-uvfri c-at一ゅrd-ini ti al -0))) 

(defrul e sg-uvfri c-at一ゅrd-ini ti al -1 
11 Searches ti me the si 1 ence ends. 11 

(declare (salience ?*l eft-segmentati on:i:)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoiced-fricative) ?CFcategory&:mightbe-valid)) 

(join 
(left-context ?segmentゅ rd-ini ti al) 
(CF (left-context ?segment word-initial) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-at一ゅrd-initial-1))
(prop ?segment (candidate-loc ?from ?to)) 
(power-start ? silence-endぷ NONEbefore=(+ ?from 20) 100 O 6000 ?*silence-power-upper*) 
＝＞ 
(assert (prop ? segment (si 1 ence-end ? si 1 ence-end))) 
(assert (applied ? segment sg-uvfri c-at-word-i nit i al -1))) 

(defrul e sg-uvfri c-at-word-i ni ti al -2 
11Get the spectrum peak.11 

(declare (salience ?*l eft-segmentati on:i:)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ? CF category&: mi ghtbe-val id)) 

(join 
(1 eft-context ?segmentぬ rd-initial)
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(CF (left-context ?segmentゅ rd-initial) ? CF context&: mi ghtbe-val id)) 
(not (applied ?segment sg-uvfri c-at-word-i ni ti al -2)) 
(prop ?segment (candidate-lac ?from ?to)) 
(spectrum-global -peak (?freq ?peak-power) ?from =(+ ?from 20) 

?*spectrum-global-peak-moving-average-size*) 
＝〉

(assert (prop ?segment (spectrum-global-peak (?freq ?peak-power)))) 
(assert (applied ? segment sg-uvfri c-at-word-i nit i al -2))) 

(defrul e sg-uvfri c-at-word-i ni ti al-3 
11 Searches ti me the frication starts. 11 

(declare (salience ? 出left-segmentation*))
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ?segment word-i ni ti al)・ 
(CF (left-context ?segment word-initial) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfri c-at-word-i ni ti al-3)) 
(prop ? segment (silence-end ? silence-end)) 

;； [hatazaki 146] ?frication-start is searched after ?silence-end. 
;; after=(-?silence-end 20) 50 
; ; <--before=(+ ?from 20) 150 
; ； -Searches ?frication-start using the spectra7 power change around ?peak-freq 

if it is not NONE. This is for /hi. (cf. MAU_B_0036 /hi, MAU_B_Ol2.9 /hi). 
;； [hatazaki 6/20/88 17:38:24) 

;; -Searches ?frication-start by 4000-6000Hz power, instead 0-6000Hz power. 
;； [hatazaki 4/28/88 11:58:44] 
; ； -Searches ?frication-start by 0-6000Hz power, instead 5000-6000Hz power. 
;； [hatazak1 4/26/88 16:47:57] 
; ； -Searches up to 150msec before the start ti me. (cf. MAU_B_0034 Ii s/) 
(or (and (prop ? segment (spectrum-global -peak (?peak-freq&~NONE ?peak-power))) 

(power-increase (?fri cati on-start&~NONE ?change) 
after=(-?silence-end 20) 50 
=(-?peak-freq 500) =(+ ?peak-freq 500) 
?:i:normal-smoothi ng-si ze*・7:i:fri cation-start-mi n-change:i:)) 

(and (prop ?segment (spectrum-global-peak (NONE?))) 
(power-increase (?fri cati on-start&~NONE ?change) 

after=(-?silence-end 20) 50 
4000 6000 
?*normal-smoothi ng-si ze:i: ?*frication-start-mi n-change:i:))) 

＝＞ 
(assert (prop ?segment (frication-start ?frication-start))) 
(assert (applied ? segment sg-uvfri c-at-word-i ni ti al -3))) 

(defrul e sg-uvfri c-at-word-i ni ti al -4 
11 There is no power before this segment. 11 

(declare (salience ?*l eft-segmentati on:i:)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ?segment word-initial) 
?x <-(CF (1 eft-context ?segment word-i ni ti al) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfri c-at-word-i ni ti al -4)) 
(prop ?segment (frication-start ?frication-start)) 

; ; [hatazaki 145) 
; ; (case 
; ; ((and (power-start ?word-start&-NONE 
; ; before=(+ ?frication-start 30) 60 0 6000 ?Xsi7ence-power-upperx) 
; ; (power-end ?y&:(eq ?y'NONE) before ?word-start 500 0 6000 ?Xsi7ence-power-upper:>c)) 

＝〉

; ; (bind ?CFno-power-before 0. 8)) 
; ; (other切 se

＝〉

; ; (b1 nd ?CFno-power-before -0. 8))) 
, :; (--

; ; (power-strength=(-?frication-start 20) ?frication-start O 6000 
; ; ? si 7 ence-power&: (? s17 ence-power < = ?:>cs17 ence-power-upperx)) 
; ; (power-end ?y&:(eq ?y'NONE) 
; ； before ?frication-start 500 0 6000 ?:>csi1ence-power-upper:>c) 
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;;(power-start ?frication-start&--NONE 
;； before=(十 ?from20) 4000 6000 7"'si7 ence-power-upper"') 
;; (test(< (-?from ?frication-start) 50.0}) 
,, 
; ； -Ckecks that the power strength here is 7 ess than ?"'si7 ence-power-upper"', 
; ; so that next power-end function works correct7y. If the power strength at 
;； the start point of power-end function is a7ready rrore than 
;； ?"'si7ence-power-upper"', this function cannot detect the time when 
;； the power is rrore than 7"'si7ence-power-upper"'.[12/02/87 12:02:21) 
;； (power-strength=(一 ?frication-start20) ?frication-start O 6000 
;； ?si7 ence-power&: (?si7 ence-power (:: 7"'si7 ence-power-uppeが））

', 

;; -Ckeck1 ng that there is no power-end point shou7 d be done by NOT operation. 
;； If next pattern is used, 
;； (power-end ?si1ence-start&NONE 
; ; before ?frication-start 500 O 6000 7"'si1ence-power-upper"')) ... (1) 
; ; a goa1 7 i ke 
; ; 」 (goa7 (power-end NONE before ...) 
; ; is generated and the top-down ru7e cannot be fired, since the second argument 
;； NONE is not matched切 th?? 1 n the goa7 pattern be1 ow. 
;; (goa1 (power-end ?? before ? start-ti me&--?? ?ti me-range&--?? . 
, , ?bottom-freq&--?? ?top-freq&--?? ?thresho7 d&--??)) 
;； ・[1幻 03/8714: 44: 42 hatazaki)[12/04/87 04: 03: 12 hatazaki] 

;； -When we use the above pattern (1), we must define the backward 
;; chaining ru7 e as fo71 owing. 
; ; (or (goa7 (power-end?? before ...)) 
; ; (goa7 (power-end NONE before ...))) 
; ; This backward-chaining ru7 e works correct7 y, but it is devi ded into two 
;； ru7 es, each of which matches each e7 ement in OR c7 ose, by ru1 e compi 7 er. 
;; [12/07/87 10:09:36 hatazaki] 

;； -When NOT operation is used as fo7 7 o切 ng,
;; (not (power-end ?si7 ence-start&--NONE 
; ; before ?frication-start 500 O 6000 7"'s11ence-power-upper"')) 
;; this ru1 e is activated by the fact there is no such a pattern, as 
; ； we77 as the goa7 is generated. In other word, this ru7e is 
; ； activated before the backward-chaining ru1e is fired. (See ART 
;，, Programrrri ng Tutori a7, Vo7 3, page.1-34) In fact, however, the 
;; backward-chaining ru7e is fired prior to this ru7e, since the 
; ； sa7 i ence of the backward-cha-/ ni ng ru7 e is 1 arger than that of this 
;; ru1 e. Then, as the resu7 t of the backward-chaining ru7 e, if the 
; ; fact which match this goa7 is asserted, i.e. the power-end ti me is 
;； found, this ru1 e is fired next. In another case, if the 
;，, power-end time was not found and the fact (power-end NONE ...) 
;; which does not match this goa7 is asserted, this ru7e is rerroved 
; ; from the agenda as soon as the fact is asserted. As the resu7 t, 
;; this ru7 e works correc7 ty. However, the efficiency seems bad. 
;; [ 12/04/87 21: 06: 23 hatazaki J 

(case 
((and (power-start ?word-start&-NONE 

before=(+ ?frication-start 30) 60 0 6000 ?*silence-power-upper*) 
(power-end ? y&: (eq ? y'NONE) before ?word-start 500 O 6000 7*si l ence-power-upper出））

=〉

(bind ?CFno-power-before 0. 8)) 
(otherwise 

=〉

(bind ?CFno-power-before -0. 8) J) 
＝〉

(retract ? x) 
, , 
; ; [hatazak"i 
,, 
,, 
I I 

; ; (--

,, 
,, 

167] 
:(CFand (CFcomb ?CFcontext 

(CFwe"i ght ?xev"i dencex ?CFno-power-before)) 
?CFno-power-before) 

=(CFcomb ?CFcontext 
(CFwe"ight ?Xstrong-ev"idencex ?CFno-power-before)) 

(assert (CF (left-context ? segment word-initial) 
=(CFand (CF comb ?CFcontext 

(CFwei ght ?*evidence* ?CFno-power-before)) 
?CFno-power-before))) 

(assert (applied ?segment sg-uvfric-at-word-initial-4))) 
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I I I 

; ；; [hatazaki 148) Moved sg-uvfri c-at-word-i ni ti al -5 to sg-uvfri c-end-at-word-i ni ti al -2. 
I II  

; {defru7e sg-uvfric-at-word-initia7-5 
; "There is no voice-bar (1 ow-frequency power) before this segment." 
; (dee) are (sa7 i ence ?:t:7 eft-segmentati on:t:)) 
; (segment-status ?segment segmentation) 
; (join 
; (category ?segment unvoiced-fricative) 
; (CF (category ?segment unvoiced-fricative) 
; ?CFcategory&: (?Cf category >= ?:t:mf ghtbe-va7 i d:t:))) 
; (join 
; (7 eft-context ? segment word-i ni ti a7) 
; ?x <-(CF (7eft-context ?segment word-initia7) 
; ?CF context&: (?Cf context >= ?:t:mf ghtbe-va7 i d:t:})) 
; (not (app7ied ?seg唸 ntsg-uvfric-at-word-initia7-5)) 
; (prop ?segment (candidate-7oc ?from ?to)) 
; (prop ?segment {frication-start ?frication-start)) 
; (power-strength=(-?frication-start 30} ?frication-start o 200 ?0-200-P} 
; {CF (unvoiced-fricative 0-2D0-power-at-word-initia7 ?0-200-P) ?CF0-200-P} 
; ＝＞ 
; (assert (app7ied ?segment sg-uvfric-at-word-initia7-5)) 
; (retract ?x} 
; (assert (CF (7 eft-context ? segment word-i ni ti a7) 
; ・=(C F a n d  ?CFcontext 
; (CFwei ght ?:t:evi dence:t: ?CF0-200-P}}})) 

(defrule sg-uvfric-at-w::ird-initial-done 

， 

1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ? segmentゅ rd-ini ti al) 
(CF (left-context ? segmentゅ rd-ini ti al) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfri c-at-w::ird-i ni ti al-done)) , 
(prop ?segment (frication-start ?frication-start)) 
＝＞ 
(assert (applied ?segment sg-uvfric-at-w::ird-initial-done)) 
(hypothesize 

(assert (start-time ?segment ?frication-start)) 
(assert (CF (start-time ?segment ?frication-start) =(CFvalue ?CFcontext))))) 

ー・“・ー-------------------------------------------------------ー・“• •••一
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(defrul e sg-uvfri c-aft-stop-1 
11 Finds frication start ti me. 11 

(declare (sa 1 i ence ? *left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoiced-fricative) 
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(CF (category ?segment unvoi ced-fri cati ve) ?Cf category&: mi ghtbe-val id)) 
(join 

(1 eft-context ? segment stop) 
(CF (1 eft-context ?segment stop) ?Cf context&: mi ghtbe-val id)) 

(not.(applied ?segment sg-uvfric-aft-stop-1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(power-increase (?fri cat i on-start&-NONE ?fs-change) 

before ?to 200 4000 6000 
?*normal -smoothing-size* ?*frication-start-min-change*) 

＝＞ 
(assert (applied ?segment sg-uvfric-aft-stop-1)) 
(assert (prop ?segment (frication-start ?frication-start)))) 

(defrul e sg-uvfri c-aft-stop-:-2 
11 Checks vowel-offset-ti me if there is a vowel before here. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ? CF category&: mi ghtbe-va lid)) 

(join 
(1 eft-context ?segment stop) 
?x <-(CF (left-context ?segment stop) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-aft-stop-2)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(prop ?segment (frication-start ?frication-start)) 
(power-decrease (?vowel-end&-、NONE?ve-change) 

before=(+ ?from 20) 100 1000 2500 
?*normal-smoothing-size* ?tvowel-F2-end-mi n-change:t:) 

(CF (unvoiced-friactive vowel-offset-time=(-?frication-start ?vowel-end)) ?CFvoff-time) 
＝＞ 
(assert (applied ?segment sg-uvfric-aft-stop-2)) 
(retract ? x) 
(assert (CF (1 eft-context ? segment stop) 

=(CF and (CF comb ?CF context 
(CFwei ght ?tevi dence* (-?CFyoff-ti me))) 

(-?CFvoff-ti me))))) 

(defrule sg-uvfric-aft-stop-3 
11 Checks power of the preceding stop. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?Cf category&: mi ghtbe-val id)) 

(join 
(left-context ? segment stop) 
?x <-(CF (left-context ? segment stop) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-aft-stop-3)) 
(prop ?segment (candidate-loc ?from ?to)) 
(prop ?segment (frication-start ?frication-start)) 
(power-strength=(-?frication-start 30) ?frication-start O 500 ?stop-0-500-power) 
(CF (unvoiced-stop 0-500-power-at-aspi ration-end ?stop-0-500-power) ?CF0-50D-power) 
(power-strength=(-?frication-start 30) ?frication-start 4000 6000 ?stop-4000-6000-power) 
(CF (unvoiced-stop 4000-6000-power-at-aspi ration ?stop-4000-6000-power) 

? CF4000-60D0-power) 
＝＞ 
(assert (applied ?segment sg-uvfri c-aft-stop-3)) 
(retract ? x) 
(assert (CF (left-context ? segment stop) 

=(CFand (CF comb ?CF context 
(CFwei ght ?*no-evidence* ?CF0-500-power)・ 
(CFwei ght 7*weak-evi dence* ?CF4000-600D-power)) 

?CF0-500-power 
?CF4000-6000-power)))) 

(defrul e sg-uvfri c-aft-stop-4 
11 Checks duration of the preceding stop. 11 
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(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-fricative) 

1/24/89 15:44:28 Page 12 

(CF (category ? segment unvoi ced-fri cat i ve) ?CF category&: mi ghtbe-val id)) 
(join 

(left-context ?segment stop) 
?x <-(CF (left-context ?segment stop) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-aft-stop-4)) 
(prop ? segment (candi date-1 oc ?from ?to)) 
(prop ?segment (frication-start ?frication-start)) 
(power-increase (?aspiration-start&~NONE ?as-change) 

before ?frication-start 150 4000 6000 
?*normal -smoothing-size* ?*closure-end-min-change*) 

(CF (unvoiced-stop aspiration-duration-before-fricative 
=(-?frication-start ?aspiration-start)) ?CFaspi ration) 

＝＞ 
(assert (applied ?segment sg-uvfric-aft-stop-4)) 
(retract ?x) 
(assert (CF (left-context ?segment stop) 

=(CF and (CF comb ?CF context 
(CFwe.i ght ?*evidence* ?CFaspi ration)) 

?CFaspiration)))) 

(defrule sg-uvfric-aft-stop-done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ?CF category&: mi ghtbe-val id)) 

(join 
(left-context ? segment stop) 
?x <-(CF (left-context ?segment stop) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-aft-stop-done-1)) 
(prop ?segment (frication-start ?frication-start)) 
＝＞ 
(assert (applied ?segment sg-uvfric-aft-stop-done-1)) 
(hypothesize 

(assert (start-time ?segment ?frication-start)) 
(assert (CF (start-ti me ? segment ? fri cation-start) 

=(CFcomb (CFwei ght ?*no-evidence* ?CF category) 
(CFwei ght ?*defi ni te-evi dence* ?CFcontext)))))) 

． ----------------------------------------------------------------------， 
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; (defrul e sg-uvfri c-wi th-cl osure-0 
; 11 There ; s a closure 1 eft of the high-freq-power area. 11 
; (declare (salience ?*left-segmentation*)) 
; (segment-status ?segment segmentation) 
; (category ?segment unvoiced-fricative) 
; (left-context ? segment closure) 
; (not (applied ? segment sg-uvfri c-wi th-cl osure-0)) 
; ?old-CF<-(CF (left-context ?segment closure) ?CF) 

; ； ; This ru7e does not work correct7y if the next form is 
; ； ; (c7osure-exists ?from ?to 1eft-of ?segment 
; ; ; ?c7 osure-CF&: (>= ?c7 osure-CF 0. 6)) 
; ; ; I don't know the reason. 

; (closure-exists ?from ?to left-of ? segment 
; ?closure-CF&:(?closure-CF〉=0. 6)) 
; ＝＞ 
; (assert (app 1 i ed ? segment sg-uvfri c-wi th-cl osure-0)) 
; (retract ?old-CF) 
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; (assert (CF (left-context ?segment closure) =(#LUSER:: comb-CF ?CF ?closure-CF))) 
; (assert (prop ?segment (closure ?from ?to)))) 

; (defrul e sg-uvfri c-wi th-closure-done 
; 11 Closure-start ti me is the segment start ti me. 11 
; (declare (salience ?*l eft-segrnentati on-end*)) 
; (segment-status ?segment segmentation) 
; (category ? segment unvoi ced-fri cat i ve) 
; (left-context ? segment closure) 
; (not (applied ? segment sg-uvfri c-wi th-closure-done)) 
; (CF (left-context ?segment closure) ?CF&: (>= ?CF O. 6)) 
; (prop ? segment (closure ?cl -start ?cl -end)) 
. => 
; (assert (applied ?segment sg-uvfri c-wi th-closure-done)) 
; (hypothesize 
; (assert (start-time ?segment ?cl-start)) 
; (assert (CF (start-time ?segment ?cl -start) ?CF)))) 

; (defrule get-closure-left-of-unvoiced-frication-0 
; 11Gets a closure preceding to the unvoiced frication. 
; (BACKWARD CHAINING RULE) 11 
; (declare (salience ?*top-dow社））
; (goal (closure-exists ?from&?? ?to&?? left-of ?segment&~?? ?CF&??)) 
; (category ?segment unvoi ced-fri cati ve) 
; (segment-status ? segment segmentation) 
; (prop ? segment (candi date-1 oc ?from ? "o)) 
; ;; (power-increase ?c1osure-end before ?hfe-start 50 3000 6000) 
; (power-start ? cl -end&~NONE 
; before=(+ ?from 20) 100 4000 6000 ?*closure-power-upper*) 

; ; ； -?c7-end and ?from shou1d not separates roore than 15 msec. 
; ;; (cf. MAU_B_0154)[11/16/87 15: 57: 52]. 
; ;; -15 msec separat1・on shou1 d be OK. 
; ；； (cf. MAU_B_0007) [11/16/87 21: 57: 17 ]. 

; (test(<= (-?from ?cl-end) 15)) 
; (power-end ?cl-start&~NONE 
; before ?cl-end 400 1000 6000 ?:i:closure-pov尼r-upper*)
; (test (and (〉=(-?cl -end ?cl -start) 20) 
; (<= (-?cl-end ?cl-start) 100))) 
; (power-strength ?cl-start ?cl-end 1000 6000 
; ? cl -po碑 r&:(<?cl-power? ネclosure-power-upper*))
; (BB ?BB) 
．＝＞ 
; (at ?BB 
; (assert (closure-exists ? cl -start ? cl -end left-of ? segment 0. 8)))) 
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; (defcontradi cti on sg-uvfri c-aft-syl l abi c-nasal-0 
"There must not be high power before this segment." 
(segment-status ?segment segmentation) 
(category ? segment unvoi ced-fri cat i ve) 
(1 eft-context ? segment closure) 
(not (applied ?segment sg-uvfric-aft-syllabic-nasal-0)) 
(prop segment . 

(high-freq-power ?high-freq-start-ti me ?high-freq-end-ti me 
?high-freq-bottom ?high-freq-top)) 

(power-strength =(- ?high-freq-start-ti me 20) 
?high-freq-start-time 
4000 6000 
?strength&:(> ?strength ?*no-power-upper*))) 

; (defrul e sg-uvfri c-aft-syl l abi c-nasal -1 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(prop ?segment (high-freq-power ?high-freq-start-time?? ?)) 
(left-context ? segment syllabic-nasal) 
?old-CF<-(CF ?segment ?CF) 
(not (applied ? segment sg-uvfri c-aft-syll abi c-nasal -1)) 
(burst ?ti me1 &~: numberp ?type1 after ?high-freq-start-ti me 20) 
(burst ?ti me2&~: numberp ?type2 before ?high-freq-start-ti me 20) 
＝＞ 
(retract ?old-CF) 
(assert (CF ? segment =(+ ?CF 0. 2)) 

(applied ? segment sg-uvfri c-aft-syl l abi c-nasal -1))) 

; (defrule sg-uvfric-aft-syllabic-nasal-2 
; (declare (salience ?*left-segmentation*)) 

(segment-status ? segment segmentation) 
(prop ?segment (high-freq-power ?high-freq-start-time???)) 
(left-context ? segment syl 1 abi c-nasal) 
?old-CF<-(CF ?segment ?CF) 
(not (applied ?segment sg-uvfric-aft-syllabic-nasal-2)) 
(power-end ?nasal-start-time&:numberp 

before ?high-freq-start-time 500 
?thigh-freq-bottom* ?*high-freq-top* 0.65) 

＝＞ 
(assert (app l i ed ? segment sg-uvfri c-aft-syl 1 abi c-nasa l -2)) 
(hypothesize 
(assert (preceded-by ?segment 

(syllabic-nasal ?nasal-start-ti me unknow,))))) 

; (defrul e sg-uvfri c-aft-syl l abi c-nasal -3 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(prop ?segment (high-freq-power ?high-freq-start-time???)) 
(preceded-by ? segment 
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(syllabic-nasal ?nasal-start-ti me&~unknow, ?nasal-end-ti me)) 
?old-CF <-(CF ?segment ?CF) 
(not (applied ?segment sg-uvfric-aft-syllabic-nasal-3)) 
(has-formant ?nasal-start-ti me ?high-freq-start-ti me 

?*F2-bottom* ?tF3-top* 
?strength&:(?strength > ?*no-power-upper*)) 

＝＞ 
(retract ?old-CF) 
(assert (CF ? segment =(+ ? CF 0. 2)) 

(applied ? segment sg-uvfri c-aft-syl l abi c-nasal -3))) 

; (defrule sg-uvfric-aft-syllabic-nasal-4 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(prop ? segment (high-freq-power ?high-freq-start-ti me ? ? ?)) 
(preceded-by ? segment 

(syllabic-nasal ?nasal -start-ti me&~unknov.n ?nasal -end-ti me)) 
?old-CF <-(CF ?segment ?CF) 
(not (applied ?segment sg-uvfric-aft-syllabic-nasal-4)) 
(has-formant ?nasal-start-time ?high-freq-start-time 

?*F1-bottom* ?*F1-top出

?strength&:(?strength >? ネno-power-upper*))
＝＞ 
(retract ?old-CF) 
(assert (CF ? segment =(+ ? CF 0. 2)) 
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(applied ? segment sg-uvfri c-aft-syl l abi c-nasa l -4))) 

; (defrule sg-uvfric-aft-syllabic-nasal-5 
; (declare (salience ?*left-segmentation*)) 

(segment-status ? segment segmentation) 
(prop ?segment (hi gh-freq-powe.r ?high-freq-start-ti me 

?high-freq-end-time 
?high-freq-bottom 
?high-freq-top)) 

(preceded-by ?segment 

1/24-/89 15:4-4:28 Page 15 

(syllabic-nasal ?nasal-start-time&~unknowi ?nasal-end-time)) 
?al d-CF <-(CF ?segment ?CF) 
(not (applied ?segment sg-uvfri c-aft-syl l abi c-nasal-5)) 
(power-start ?start-ti me&: numberp before ?high-freq-end-ti me 300 

＝＞ 
(assert 

?high-freq-bottom ?high-freq-top 0.65) 

(applied ?segment sg-uvfric-aft-syllabic-nasal-5)) 
(hypothesize 
(assert (start-ti me ? segment ? start-ti me)))) 

; (defrul e sg-uvfri c-aft-syl l abi c-nasal -end 
; (declare (salience ?*end-segmentation*)) 

?x <-(segment-status ?segment segmentation) 
(prop ? segment (high-freq-power $?)) 

(preceded-by ? segment (syllabic-nasal $?)) 
(start-time ?segment?) 
(end-time ?segment?) 
(CF ?segment ?CF&:(?CF〉= 0.4)) 
＝＞ 
(retract ?x) 
(assert (segment-status ?segment recognition))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -~-

(defrul e sa-uvfri c-ri ght-1 
"Hypothesizes right phoneme." 

(declare (salience ?*ri ght-segrnentati on*)) 
; (declare (salience ?*start-segrnentati on:t:)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(not (applied ? segment sg-uvfri c-ri ght-1)) 
(not (end-time ?segment?)) 
＝〉

(assert (applied ? segment sg-uvfri c-ri ght-1)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ? segment vowel)) 
(assert (CF (right-context ?segment vowel) =(CFunknoい））））

(hypothesize 
(assert (right-context ?segment stop-or-affricate)) 
(assert (CF (right-context ?segment stop-or-affricate) =(CFunkno叩））））

(hypothesize 
(assert (right-context ? segment fricative)) 
(assert (CF (right-context ?segment fricative) =(CFunknowi)))) 

(hypothesize 
(assert (ri ght、-context?segment nasal)) 
(assert (CF (right-context ? segment nasal) =(CFunknowi)))) 

(hypothesize 
(assert (right-context ? segment silence)) 
(assert (CF (right-context ? segment silence) =(CFunkno叩））））

）） 

: 



LMl 7:>hatazaki>sre>seg-unvoiced-fricative>seg-fric紅 iv:e-righ_t更llcrt.37

; (defrul e sg-uvfri c-bfr-vowel -0 
; 11 Get ti me range for searching vowel start ti me. 11 
; (declare (salience ?*right-segmentation*)) 
; (segment-status ?segment segmentation) 
; (category ? segment unvoi ced-fri cat i ve) 
; (right-context ?segment vowel〉
; (not (applied ?segment sg-uvfric-bfr-vowel-0)) 
; (prop ? segment (can di date-1 oc ?from ?to)) 

12,LU/88 11:~8_:23 _ l'llge_ 2 __ _ 

; (power-start ?max-end-time after=(+ ?from 20) 500 0 500 ?*voicing-power-lower*) 
; => 
; ； ; -?max-end-ti me may be NONE. 
; (assert (prop ?segment (following-vowel-start ?max-end-time))) 
; (assert (applied ?segment sg-uvfric-bfr-vowel-2))) 

(defrul e sg-uvfri c-bfr-vo如 l-1 
"Searches the vowel start time" 

(declare (salience ?*right-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ? segment vo滋 l)
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-bfr-vowel-1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
, , 
;； [hatazaki 145] ?vowe1 -region -; s found first, then ?vowe1 -start preci se7 y before 
;； ?vowe1 -reg-; on. .. ,, (--

;; (power-increase (?vowe1-start&-NONE ?change) 

,' after =(+ ?from 20) 300 .. ,, 0 500 
．． , , ?:i<norma.1 -smoothi ng-si ze:t: 
;； ?:i:vowe1 -start—而 n-change-after-unvoiced-fri cati ve:t:) 
．． , , 
; ； -?ma.x-end-ti me seems non-sense, since power-increase 
;； searches the FIRST 1 oca1 ma.xi叩 m. This sexp -; s re匹 vedand 
;； =(-?ma.x-end-ti me ?from -20) 1 s rep1 aced with just 300. 
;； [hatazaki 3/18/88 17: 38: 20] 
;； (prop ? segment (fo11 o面 ng-vowe1-start.?max-end-ti me&-NONE)) 
,, 

. (power-start ?vo涎 1-region&~NONE
after=(+ ?from 20) 300 0 500 
?*voi ci ng-power-1 ower-after-unvoi ced-fri cati ve*) 

(power-; ncrease (?vowel -start&-NONE ?change) 
before =(+ ?vowel-region 20) 60 
0 500 
?*normal-smoothing-size* 
?*vowel-start-mi n-change-after-unvoi ced-fri cati ve*) 

(power-strength=(+ ?vowel-start 7.5) =(+ ?vowel-start 22.5) O 500 ?0-500-P) 
(CF (vowel 0-500-power ?0-500-P) ?CF0-500-P) 
＝＞ 
(assert (prop ?segment (following-vowel-start ?vo~l-start))) 
(retract ?x) 
11  

;； [hatazaki 
II  

,, 
I I 

I I 

11  

,' 

(--

167) 
=(CFand (CFcomb ?CFcontext 

(Cfwe"i ght ?:t:ev"i dence"'?CF0-500-P)) 
?CF0-500-P} 

=(CFcomb ?CFcontext 
(Cfwe"i ght ?xstrong-ev"i dence"'?CF0-500-P)) 

(assert (CF (right-context ? segment vowel) 
=(CFand (CFcomb ?CFcontext 

(Cfwei ght ?*evi dence:i: ?CF0-500-P)) 
?CF0-500-P))) 

(assert (applied ?segment sg-uvfric-bfr-vowel-1))) 

(defrul e sg-uvfri c-bfr-vowel -1 b 
11 Searches the vowel start ti me with small er threshold. 11 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(join 
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(category ?segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoiced-fricative) ?CFcategory&:mightbe-valid)) 

(join 
(right-context ?segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-bfr-vowel-1b)) 
(prop ? segment (can di da te-1 oc ? from ? to)) 
(power-start ?y&:(eq ?y'NONE) 

after=(+ ?from 20) 300 0 500 
?*voicing-power-lower-after-unvoiced-fricative*) 

(power-start ?vowel -regi on&~NONE 
after=(+ ?from 20) 300 O 500 
?*voi ci ng-power-smal 1 er-1 ower-after-unvoi ced-fri cati ve*) 

(power-increase (?vowel -start&~NONE ?change) 
before =(+ ?vowel-region 20) 60 
0 500 
?*normal-smoothing-size* 
?*vowel -start-mi n-change-after-unvoi ced-fri cati ve*) 

(power-strength =(+ ?vowel -start 7. 5) =(+ ?vowel-start 22. 5) 0 500 70-500-P) 
(CF (vowel 0-500-power 70-500-P) ?CF0-500-P) 
＝〉

(assert (prop ?segment (following-vowel-start ?vowel-start))) 
(retract ?x) 
(assert (CF (right-context ? segment vowel) 

=(CF and (CF comb ?CF context 
(Cfwei ght ?*evidence* ?CF0-500-P)) 

?CF0-500-P))) 
(assert (applied ?segment sg-uvfri c-bfr-vowel-1 b))) 

(defrule sg-uvfric-bfr-vowel-3 
"Checks the vowel is not devoiced. (cf. MAU_B—_0070)" 

,, 
; ; -If there is c1 osure which preceeds to this phoneme, 
;; ki77 this hypothesis by a CFva1ue -0.9. [hatazaki 3/18/88 14:40:50) 
, , 
(declare (salience ? ネright-segmentation*))
(segment-status ? segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ? segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfri c-bfr-vowel-3)) 
(prop ? segment (can di date-1 oc ? from ?to)) 
(prop ? segment (following-vowel -start ?vowel-start)) 

;;[hatazaki 145] 
;; (c1 osure-exi sts ?c7 -from ?c7 -to before ?vowe7 -start :(-?vowe1 -start ?to) ?CFc1 osure) 
; ； <--
; ; (power-decrease 

(?c7-start&-NONE ?) 
after=(+ ?from 20) =(-?vowe7-start ?from 21)) 
5000 6000? 朽norma7-s床 othing-si ze"'?"'closure-start-min-change"') 

,, (test (>= (-?vowe7 -start ?c1 -start) 20)) 
;； (power-strength ?c7 -start =(+ ?c7 -start 21)) 1000 6000 

?c7 -power&: (?c7 -power < = ?"'-i rrcomp1 ete-c7 osure-power-upper"'-)) 

．，
 

,' 

.，
 

.，
 

;; -C1osure start time is searched by 5000-6000Hz frequency power, instead ?cutoff-6000Hz。

; ; -?xcJosure-startー而n-changex1 s changed to 0. 5 and ?"'norma1 -s匹 othing-si zex to 19. 
; ; [hatazaki 4/19/88 00: 30: 31) 
; ； (power-decrease 
;； (?c1-start&-NONE ?) 
;; after=(+ ?from 20) =(-?vowe1-start ?from 20) 
; ； ?cutoff 6000 ?xnorma1-srrooth7'ng-si ze-;:: ?Xc1 osure-start-mi n-changex) 

(closure-exists ?cl -from ?cl-to before ?vowel -start =(-?vowel -start ?to) ?CF closure) 
＝＞ 
(retract ? x) 

'I  

; ； [hatazaki 167] 
;； =(CFand (CFcomb ?CFcontext 
; ; (CFwei ght ?*evidence"'(-?CFc7 osure))) 
, , (-?CFc7 osure)) 
; ; <-- =(CFcomb ?CFcontext 
; ; (CFweight? ょdefini te-evi dence:i: (-? CF closure))) 
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(assert (CF (right-context ? segment vowel) 
=(CF and (CF comb ?CF context 

(CFwei ght ?:i:evi dence* (-?CF closure))) 
(-?CFclosure)))) 

(assert (applied ? segment sg-uvfri c-bfr-vowel -3))) 

(defrul e sg-uvfri c-bfr-vowel -done-1 
1111 

(declare (salience ?:t:ri ght-segmentati on-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment unvoi ced-fri cat i ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
(CF (right-context ?segment vowel) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-bfr-vowel-done-1)) 
(prop ?segment (following-vo如 1-start?vo如 1-start))
＝〉

(assert (applied ? segment sg-uvfri c-bfr-vowel -done-1)) 
(hypothesize 

(assert (end-time ?segment ?vo殴 1-start))
(assert (CF (end-time ?segment ?vo如 1-start) =(CFvalue ?CFcontext))))) 

・----------------------------------------------------------------------， 
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; (defrul e sg-uvfri c-bfr-stop-or-affr-1 
1111 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment unvoi ced-fri cati ve) 
(right-context ? segment stop-or-affricate) 
(CF (right-context ?segment stop-or-affricate) ?CF) 
(not (applied ?segment sg-uvfric-bfr-stop-or-affr-1)) 
＝〉

(assert (applied ?segment sg-uvfric-bfr-stop-or-affr-1)) 
(conflicting-alternatives 
,, 
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; ; -Comp7ete c7osure can be included in im:omp)ete c7osure cases. 
;； [hatazaki 1/11/88 19:29:59} 
; ； (hypothesize 
;； (assert (ri ght-c7 osure ? segment comp7 ete)) 
;； (assert (CF (right-closure ?segment complete) 0.0))) 
(hypothesize 

;; -C7 osure may have weak power. 
(assert (right-closure ?segment i mcompl ete)) 
(assert (CF (right-closure ?segment i mcompl ete) 0. O))) 

(hypothesize 
;; -C7 osure cannot be seen. ・ 
(assert (right-closure ? segment none)) 
(assert (CF (right-closure ? segment none) O. O))))) 

(defrul e sg-uvfri c-bfr-stop-or-affr-2 
"Get the maxi mum ti me of the right boundary." 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-fricative) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop-or-affricate) 
(CF (right-context ? segment stop-or-affricate) ? CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfri c-bfr-stop-or-affr-2)) 
(prop ?segment (candidate-lee ?from ?to)) 

'' ; ； -Get the time next vowe7 starts. The r1ght boundary of this 
;； fr1 cat1 ve shou7 d not be searched beyond th1 s t1 me. 

;; -Search starts a 7itti7e after ?from, since there may be weak 
; ； power in the unvoiced area (cf. MAU_1_3139, 505sec) [hatazak1・ 
;; 1/08/88 11: 12: 23)、
(power-start ?max-end-ti me&~NONE after =(+ ?from 20) 500 O 500 ?*voi ci ng-power-1 ower:i:) 
＝＞ 
(assert (applied ? segment sg-uvfri c-bfr-stop-or-affr-2)) 
I I 

; ; -Max-end-ti me shou) d be Ji tt) e bit right of the ?max-end-ti me, 
; ; si nee there is a case when the closure end ti me and vowel start 
;; t"i me are al rrost same (cf. MAU_B_OlOO) [hatazaki 3/16/66 16: 15: 34) 
, I 

(assert (prop ?segment (max-end-time=(+ ?max-end-time 20.0))))) 

(defrule sg-uvfric-bfr-stop-or-affr-3 
1111 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoi ced-fri cati ve) 
(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop-or-affricate) 
? x <-(CF (right-context ? segment stop-or-affricate) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-bfr-stop-or-affr-3)) 
(prop ?segment (candidate-loc ?from ?to)) 
(prop ?segment (max-end-time ?max-end-time)) 
, , 
;; [hatazak"i 145) 
;； (c7osure-e対 sts?c7-from ?c7-to after ?to=-(-?max-end-t"ime ?to) ?CFc7osure) 
; ； (--
; ; (power-decrease 
; ; (?c7-start&:-NONE ?c7-start-change) 
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after ?to=(-?fl沼x-end-t"ime?to} 5000 6000 
?"'norma7 -smooth"i ng-si ze"'?"'c7 osure-start-mi n-change"'} 

(power-"increase 

, , 

(?c7-end&-NONE ?c1-end-change} 
after ?c1-start =(-?flた1x-end-time ?c1 -start} 5000 6000 
?"'nor唸 7-smooth"i ng-s"i ze:t: ?≫:cJ osure-end-mi n-change刃
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; ； -Accept th"i s -; s c1 osure on1 y 1 f the durat"i on is 1 onger than ?:t:c7 osure-mi n-durati on≫:. 
;； (cf. MAU B 0122 shou7d not be a c7osure (duration "is 25msec}) 
;； [hatazak15/17/88 09:16:06] 
(test (>= (-?c7-end ?c7-start} ?:t:cJosure-min-duration"'}} 
(power-strength ?c7-start ?c7-end 1000 6000 

?c 7 -power&: (< = ?c1 -power ?"'i m:::omp1 ete-c1 osure-power-upperx}} 

; ; -In case of phoneme which fo11 ows to strong po碑 r(cf. 
;； MAU_1_2D67, 500ms, /ts/), spectrum po碑 rgoes down near ?from, 
; ； then the closure start time of next phoneme should be searched 
;; starting ti me a 1 i tt7 e after ?from, that is, (+ ?from 2D). 
;; [hatazaki 1/19/88 17:00:58] 

;; -Power-change shou1 d be 1 arger than a predtermi ned value. 
;; (cf. MAU_)._2067, 487. 5, ?c7-start-change=l. 80 shou1 d be accepted.) 
; ; (cf. MAU_l_2D67, 570ms, ?c1-start-change=0.73 should be ingnored.} 

;; -Power start/end time is searched by 5000-6000Hz power, instead ?cutoff-6000 
;; or心 00-6000Hz. [hatazaki 4/19/88 00:38:21] 

(closure-exists ?cl -from ?cl -to after =(-?to 20) =(-?max-end-ti me ?to) ?CFcl osure) 
＝＞ 
(assert (applied ?segment.sg-uvfric-bfr-stop-or-affr-3)) 
(retract ?x) 

; ； [hatazaki 

;； (--

167] 
=(CFand (CFcomb ?CFcontext 

(CFwe"i ght ?:i:strong-ev"i dence:t: ?CFc7 osure)) 
?CFc7osure) 

=(CFcomb ?CFcontext 
(CFwe"ight ?:i:strong-ev"idence:t: ?CFc7osure)) 

(assert (CF (right-context ? segment stop-or-affricate) 
=(CFand (CF comb ?CF context 

(CFwei ght ?*strong-evidence* ?CF closure)) 
?CF closure))) 

(assert (prop ? segment (right-closure ?cl -from ?cl -to)))) 

(defrule sg-uvfric-bfr-stop-or-affr-4 
"Checks if the vowel is surely devoiced." 

II  

; ; If there is vowe7 power between this fricative and the fo7 7 owing c7 osure1 
;; rejects this hypothesis. (cf. MAU_B_OlOO [hatazaki 5/17/88 09:00:38] 
I I 

(declare (salience ?:t:ri ght-segmentati on*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment unvoi ced-fri cati ve) 
(CF (category ? segment unvoi ced-fri cat i ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(right-context ?segment stop-or-affricate) 
?x <-(CF (right-context ? segment stop-or-affricate) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-bfr-stop-or-affr-4)) 
(prop ? segment (can di date-1 oc ? from ?to)) 
(prop ?segment (right-closure ?cl -start ?cl -end)) 
(power-increase (?vowel -start&~NONE ?) 

after =(- ?to 20) =(-?cl -start ?to -20) 0 500 
?*normal -smoothing-size* 
?:i:vowel -start-mi n-change-after-unvoi ced-fri cati ve:i:) 

(power-strength =(+ ?vowel-start 7. 5) =(+ ?vowel-start 22. 5) 0 500 ?0-500-P) 
(CF (vowel 0-500-power 70-500-P) ?CFvowel) 
＝＞ 
(retract ? x) 
II  

; ; [hatazaki 
I I 

fl  

II  

167 J Fixed bug (-?CFvowe7) <--?CFvowe7. 
=(CFand (CFcomb ?CFcontext 

(CFwei ght ?"'evidence"'(-?CFvowe7))) 
(-?CFvowe7)) 

--
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(-- =(CFcomb ?CFcontext 
(CFweight ?:icevidence:i: ?CFvowe7)) 

,, 
(assert (CF (right-context ?segment stop-or-affricate) 

=(CF and (CF comb ?CF context 
(CFweight ?*evidence* (-?CFvowel))) 

(-?CFvowel)))) 
(assert (applied ?segment sg-uvfric-bfr-stop-or-affr-4))) 

(defrule sg-uvfric-bfr-stop-or-affr-done-1 
1111 

(declare (salience ?*right-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment unvoiced-fricative) 
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(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 
(join 

(right-context ?segment stop-or-affricate) 
(CF (right-context ?segment stop-or-affricate) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfric-bfr-stop-or-affr-done-1)) 
(prop ?segment (right-closure ?cl-start ?cl-end)) 
＝＞ 
(assert (applied ?segment sg-uvfric-bfr-stop-or-affr-done-1)) 
(hypothesize 

(assert (end-time ?segment ?cl-start)) 
(assert (CF (end-time ?segment ?cl-start) =(CFvalue ?CFcontext))))) 

; ; ; -Cases where the fo7 7 owl ng stop or affr"i cate has comp? ete c7 osure 
;；； can be "i nc1 uded "in cases whrer they has "i m:;omp1 ete c7 osure. 
; (defrul e sg-uvfri c-bfr-stop-or-affr-wi th-comp-cl osure-1 

"Finds closure start and end ti me" 
(declare (salience ?*right-segmentation*)) 
(segment-status ? segment segmentation) 
(category ? segment unvoi ced-fri cati ve) 
(right-context ?segment stop-or-affricate) 
(right-closure ?segment complete) 
?x <-(CF (right-closure ?segment complete) ?CF) 
(not (applied ? segment 

sg-uvfri c-bfr-stop-or-affr-wi th-comp-cl osure-1)) 
(prop ? segment (candi date-1 oc ?from ?to)) 
(prop ? segment (high-freq-power ? ? ?cutoff)) 
(prop ? segment (max-end-ti me ?max-end-ti me)) 
(power-end ?cl-start&~NONE 

after ?from=(-?max-end-time ?from) ?cutoff 6000 ?*closure-power-upper*) 
;； -Checks the power goes down sudden? y. 
(power-decrease(? ?change&:(?change >= ?*closure-start-change-lower*)) 

after=(-?cl-start 7.5) 15 ?cutoff 6000) 
(power-start ?cl-end&~NONE 

after ?cl-start=(-?max-end-ti.me ?cl-start) 1000 6000 ?*closure-power-upper*) 
(power-strength ?cl--start ?cl-end 1000 6000 

?cl-power&:(?cl-power <= ?*closure-power-upper*)) 
＝＞ 
(assert (applied ? segment sg-uvfri c-bfr-stop-or-affr-wi th-comp-cl osure-1)) 
(retract ?x) 
(assert (CF ('right-closure ? segment complete) =(#LUSER:: comb-CF ?CF 0. 8))) 
(assert (prop ? segment (right-closure ? cl -start ? cl -end)))) 

; (defrul e sg-uvfri c-bfr-stop-or-affr-wi th-comp-closure-done 
1111 

(declare (salience ?:1:ri ght-segmentati on*)) 
(segment-status ?segment segmentation) 
(category ? segment unvoi ced-fri cat i ve) 
(not (applied ?segment 

sg-uvfri c-bfr-stop-or-affr-wi th-comp-closure-done)) 
(right-context ?segment stop-or-affricate) 
(right-closure ?segment complete) 
(CF (right-closure ? segment complete) ?CF&: (?CF >= 0. 6)) 
(prop ? segment (right-closure ? cl -start ? cl -end)) 
=> 
(assert (applied ? segment sg-uvfri c-bfr-stop-or-affr-wi th-comp-closure-done)) 
(hypothesize 

(assert (end-ti me ? segment ? cl -start)) 
(assert (CF (end-time ?segment ?cl-start) ?CF)))) 
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; ; ; -*-Mode: ART; Base: 1 O; Package: ART-USER -*一

; ; ； [hatazaki 178] Substituted by sg-uvfri c-end-confl i cti ng-wi th-uvstop-2. ... 
''' ; ; ； (defrul e sg-uvfri c-end-at-word-i ni ti al-1 
; ; ； "Checks power change at the beginning to reject stop." 

，
 

，
 

•9 •9 •9 

．． 
"',, 

, , , ; ; [hatazaki 148) Checks burst, instead of power-change. 
; ； ; ； ; (burst-exists ?burst-start ?burst-end ?burst-freq 
; ； ; ；； after=(-?frication-start 20) 4{J 700如 00?CFburst) 

;； <--
, , , ; ; (prop 7 segment (spectrum-g7 oba7 -peak (?freq 7 peak-power))) 
; ; ； ;; (or (and (prop ?segment (spectrum-g7oba7-peak (?peak-freq&--NONE ?peak-power))) 

(power-increase (?y&--NONE ?change) 
after=(-?frication-start 20)如

=(-?peak-freq 500) =(+ ?peak-freq 500) 
?;;csrroothi ng-for-getti ng-power-change-of-uvfri cati ve-at-word-i ni ti a7 1: 
?;;cfri cation-start-mi n-change-for-sma7 7 -srroothi ng;;c)) 

(and (prop 7 segment (spectrum-g7 oba7 -peak (NONE ?))) 
(power-increase (?y&--NONE ?change) 

after=(-?frication-start 20) 4{J 

4{)00 6000 

.. 
>" I I 

．． 
">  II 

; ; ; ; ; ?::1<smoothi ng-for-getti ng-power-change-of-uvfri cati ve-at-word-i ni ti a7 ::1: 
; ; ；；; ?::1<fr1 cat1'on-start —而 n-change-for-sma7 7 -smoothi ng::1:))) 
; ; ; ； ; (CF (unvoiced-fr1cat1ve power-change-at-word-initia1 ?change) ?CFchange) 
; ； ; ；; [hatazaki 146, 11/09/88 20: 23: 23] 
; ； ; ；； Defined sg-uvfric-end-at-word-init1a1-1 to checks that this segment is 
; ； ; ； ; fricative or stop, after gettig start and end time. 

"> IT 

; ; ； (declare (salience ? *before-end-segmentation*)) 
; ; ； (segment-status ?segment segmentation) 

(join 
(category ?segment unvoi ced-fri cati ve) 
?x <-(CF (category ?segment unvoi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

,,, (join 
(start-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart&:mightbe-valid))) 

,,, (join 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend&:mightbe-valid))) 

(join 
(left-context ?segment word-i ni ti al) 
(CF (left-context ?segment word-i ni ti al) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-uvfri c-end-at-word-i ni ti al -1)) 
,,, (prop ?segment (frication-start ?frication-start)) 

(burst-exists ?burst-start ?burst-end ?burst-freq 
after=(-?frication-start 20) 40 700 4000 ?CFburst) 

, , , (not (burst-exists ? ? ? 
after=(-?frication-start 20) 40 700 4000 ?y&:(?y〉?CFburst))) 

(CF (unvoiced-stop voice-onset-ti me =(-?end ?burst-start)) ?CFvot) 

''' 
＝〉

(assert (applied ?segment sg-uvfric-end-at-word-initial-1)) 
, , , (retract ?x) 

''' 

•9 

., 
•9 

''' 

, , 
, , , ; ; [hatazak"i 168) Checks vo1 ce-onset-t-f me to say th1 s 1 s a stop. 

; ； (-(CFand ?CFburst ?CFvot)) <--(-?CFburst). 
, , , ; ; [hatazak1 167) 
; ; ； ;； =(CFand (CFcomb ?CFcategory 
, , , , , (CFwe-/ ght ?Jt.weak-ev1 denceJt. (-?CF burst))) 
, , , ; ; (-?CFburst)) 
; ; ；；； <-- =(CF comb (CFwe-f ght ?Jt.ev1 denceJt. ?CF category) 
; ; ； ; ； (CFwe-fght ?Jt.strong-ev-/dence:ic (-?CFburst))) 

11  

(assert (CF (category ? segment unvoi ced-fri cat i ve) 
=(CFand (CFcomb ?CFcategory 

(CFwei ght ?*weak-evidence* (-(CFand ?CFburst ?CFvot)))) 
(-(CF and ? CFburst ? CFvot)))))) 

(defrul e sg-uvfri c-end-at-word-i ni ti al -2 
11 There is no voice-bar (low-frequency powe,r) before this segment. 11 

,' 
;； [hatazak7' 148) Moved from sg-uvfric-at-word-7'nHれョ7-5. 
, , 
(declare (salience ?*before-end-segmentation*)) 
(segment-status ?segment segmentation) 
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(join 
(category ? segment unvoi ced-fri cat i ve) 
?x <-(CF (category ?segment unvoiced-fricative) ?CFcategory&:mightbe-valid)) 

(join 
(start-ti me ?segment ? start) 
(explicit (CF (start-time ?segment ?start) ?CFstart&: mi ghtbe-val id))) 

(join・ 
(end-time ?s~grnent ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend&:mightbe-valid))) 

(join 
(1 eft-context ?segment word-1 ni ti al) 
(CF (left-context ?segment word-initial) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-uvfric-end-at一ゅrd-ini ti al -2)) 
(prop ?segment (frication-start ?frication-start)) 
(power-strength=(-?frication-start 30) ?frication-start O 200 ?0-200-P) 
(CF (unvoi ced-fri cati ve 0-200-power-at一ゅrd-ini ti al ?0-200-P) ?CF0-200-P) 
＝＞ 
(assert (applied ?segment sg-uvfri c-end-at-word-i ni ti al-2)) 
(retract ?x) 

;； [hatazak1 167] 

', 
', 

=(CFand (CFcomb ?CFcategory 
(CFwe1ght ?xweak-ev1dence"'?CF0-200-P}) 

?CF0-200-P} 
;; <-- =(CF comb (CFwe1 ght ?"'ev1 dence:t: ?CF category} 

(CFwe1 ght ?Xstrong-ev1 dence"'?CF0-200-P}) 

(assert (CF (category ? segment unvoi ced-fri cat i ve) 
=(CFand (CF comb ?CF category・  

(CFwei ght ?*weak-evidence* ?CF0-200-P)) 
?CF0-200-P)))) 

(defrul e sg-uvfri c-end-confl i cti ng-wi th-uvstop-1 
"Solve confliction with unvoiced stop" 

(declare (salience ?*after-end-segmentati on:i:)) 
(vieゅoint ?v 

(join 
(segment-status ?segment1 segmentati on-ende?) 
(not (applied ? segment 1 sg-uvfri c-end-confl 1 ct i ng-wi th-uvstop-1)) 
(join 

(category ?segment1 unvoi ced-fri cati ve) 
(CF (category ?segment1 unvoi ced-fri cati ve) ?CFcategory1 &: mi ghtbe-val id)) 

(join 
(1 eft-context ? segment 1 stop) 
(CF (left-context ?segment1 stop) ?CFcontext&:mightbe-valid)) 

(join 
(segment-result ?segment1 (?start1 咋nd1))
?x <-(CF (segment-result ?segment1 (?start1 ?end1)) ?CFsegment1)))) 

(vi ev,poi nt ? 
(join 

(segment-status ? segrnent2 segrnentati on-ended) 
(join 

(category ?segrnent2 unvoiced-stop) 
(CF (category ? segrnent2 unvoiced-stop) ?CFcategory2&: mi ghtbe-val id)) 

(join 
(segrnent-resul t ?segment2 (?start2 ?end2)) 
(CF (segrnent-resul t ?segrnent2 (?start2 ?end2)) ?CFsegrnent2)))) 

(test (and (< ? start2 ? start 1) 
(< ? start 1 ? end2) 
（く (I (+ ?start1 ?end1) 2) ?end2))) 

＝＞ 
(at ?v 

(assert (applied ?segrnent1 sg-uvfri c-end-confl i cti ng-wi th-uvstop-1)) 
(retract ? x) 
(assert (CF (segrnent-resul t ?segrnent1 (?start1 ?end1)) 

=(CF comb ?CFsegrnent1 -0. 5))))) 

(defrul e sg-uvfri c-end-confl i cti ng-wi th-uvstop-2 
11 Solve con fl i cti on with unvoiced stop at word head. 11 

(declare (salience ? ネafter-end-segmentation*))
(vieゅoint ?v 

(join 
(segment-status ? segment 1 segmentation-ended) 
(not (applied ?segment1 sg-uvfri c-end-confl i cti ng-wi th-uvstop-2)) 
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(join 
(category ? segment 1 unvoi ced-fri cat i ve) 
(CF (category ?segment1 unvoiced-fricative) ?CFcategory1&:mightbe-va1id)) 

(join 
(left-context ?segment1 W'.:lrd-initial) 
(CF (left-context ?segrnent1 ゅ rd-ini ti al) ?CFcontext1 &: mi ghtbe-val id)) 

(join 
(segment-result ?segment1 (?start1 ?end1)) 
?x <-(CF (segment-result ?segment1 (?start1 ?end1)) ?CFsegment1)))) 

(vie叩 oint ? 
(join 

(segment-status ?segment2 segmentation-ended) 
(join 

(category ?segment2 unvoiced-stop) 
(CF (category ?segment2 unvoiced-stop) ?CFcategory2&: mi ghtbe-val id)) 

(join 
(1 eft-context ?segment2 W'.:lrd-i niti al) 
(CF (1 eft-context ?segment2ゅ rd-ini ti al) ?CFcontext2&: mi ghtbe-val id)) 

(join 
(segment-result ? segment2 (? start2 ?end2)) 
(CF (segment-result ?segment2 (?start2 ?end2)) ?CFsegment2)))) 

(test (or (and(< ?start1 (/ (+ ?start2 ?end2) 2)) 
（く(/(+ ?start2 ?end2) 2) ?end1)) 

(and(< ?start2 (/ (+ ?start1 ?end1) 2)) 
（く(/ (+ ?start1 ?end1) 2) ?end2)))) 

＝＞ 
(at ?v 

(assert (applied ? segment 1 sg-uvfri c-end-confl i cti ng-wi th-uvstop-2)) 
(retract ? x) 
(assert (CF (segment-result ? segment 1 (? start 1 ?end1)) 

=(CF comb ?CF segment 1 -0. 5))))) 
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; ; ; -*-欣de: LI SP; Syntax: Common-1 i sp; Package: ART-USER; Base: 10 -*一

(defun get-h-region-candidates() 
(leU ((start-time 1) 

(end-time 2000) 
h-start-time h-end-time 
head-section mi ddl e-secti on 
sectionD section1 section2) 

(setq head-section 
(cond ((and (/= O (setq h-start-ti me 

(car (get-power-start O 2000 O 6000 -70)))) 
(I= O (setq h-end-tirne 

(find-h-end-candidate h-start-time end-time)))) 
(list (list h-start-t i me h-end-ti me))))) 

(setq middle-section (loop for i from start-time to end-time by 2.5 
ゆ 11e (and (/= O (setq i (fi nd-h-start-candi date i end-ti me))) 

(/= O (setq h-end-time (find-h-end-candidate i end-time))) 
(setq h-start-time 1)) 

col 1 ect (1 i st h-start-ti me h-end-ti me))) 

(setq secti on1 
(cddr (USER::call-speechfunc (list "POWER-ISLAND-IN-TIME" 0 2000 

0 1000 
-90 -35 
11))))  

(setq section2 
(cddr (USER::call-speechfunc (list "POWER-ISLAND-IN-TIME" 0 2000 

0 500 
-90 -45 
11))))  

(setq sectionO 
(1 oop for region in (intersected-regions (list sect i on1 sect i on2)) 

collect region)) 

(nconc 

）） 

(loop for region in (intersected-regions (list head-section sect i onO)) 
collect region) 

(loop for region in (intersected-regions (list mi ddl e-secti on secti onO)) 
collect region)) 

(defun fi nd-h-start-candi date (start-time end-ti me) 
(caar (cddr (USER:: cal 1-speechfunc 

(list "PO'v.1ER-CHANGE" 
start-ti me 

゜2 
11 
0.2 

end-time 
500 
21 
21 

-65))))) 

(de fun fi nd-h-end-candi date (start-time end-ti me) 
(caar (cddr (USER:: cal 1-speechfunc 

(1 i st "PO¥¥'ER-CHANGE" 
start-ti me 

゜1 
11 
0. 2 

;(defun get-h-region-candidates() 
; (let* (secti on1 

sect i on2) 

(setq sect i on1 

end-time 
500 
21 
21 

-65))))) 

(cddr (USER:: cal 1-speechfunc (list "POWER-RATIO-ISLAND" 0 2000 
1000 5000 
0 1000 
0 999 
11 21)))) 

(setq section2 
(cddr (USER::call-speechfunc (list "POWER-ISLAND-IN-TIME" 0 2000 

0 6000 
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-65 -30 
15))))  

(loop for region in (intersected-regions (list secti on1 secti on2)) 
coll i;ct region) 

）） 
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; ; ; -t- Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*-

(defrul e sg-h-0 
11 Finds a can di date of /h/." 

(declare (salience ?* find-candidate*)) 
(segmenting h) 
(h-regi on-can di date ?from ?to) 
(power-strength ?from ?to O 1000 ?hpw-0-1000) 
(power-strength ? from ? to 1000 5000 ?hpw-1 000-5000) 
(power-strength ?from ?to 5000 6000 ?hpw-5000-6000) 

(CF (h-0-1000-power ?hpw-0-1000) ?CFhpw-0-1000&: mi ghtbe-val id) 
(CF (h-1000-5000-power ?hpw-1000-5000) ?CFhpw-1000-5000&: mi ghtbe-val id) 
(CF (h-1000-5000-0-1000-power-rati o =(-?hpw-1000-5000 ?hpw-0-1000)) 

?CFhpr-1000-5000-0-1000&: mi ghtbe-val id) 
(CF (h-1000-5000-5000-6000-power-ratio =(-?hp← 1000-5000 ? hpw-5000-6000)) 

?CFhpr-1000-5000-5000-6000&: mi ghtbe-val id) 
(BB ?BB) 
＝＞ 
(bind ?segment (gensym "SEG-11)) 
(at ?BB 

(assert (h-candidate =(/(+?from ?to) 2) =(/(+?from ?to) 2))) 
(assert (schema ?segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ? segment h)) 
(assert (prop ?segment (candidate-loc =(/ (+ ?from ?to) 2) =(/ (+ ?from ?to) 2))) 

(segment-status ?segment segmentation) 
(CF (category ? segment h) 

=(CF and (CF comb 
(CFunknol',¥'"l) 
(CFwei ght ?tevi dence* ?CFhpw-0-1000) 
(CFwei ght ?*evidence* ?CFhpw-1000-5000) 
(CFwei ght ?tevi dencet ?CFhpr-1000-5000-0-1000) 
(CFwei ght ?*evidence* ?CFhpr-1000-5000-5000-6000)) 

?CFhpr-1000-5000-0-100'1 
?CFhpr-1000-5000-5000-6000)))))) 

(defrule get-h-region-candidates 

＝＞ 

(declare (salience ?*top-do~*)) 
(goal (h-regi on-candidate ?from&?? ?to&??)) 
(explicit (not (h-regi on-candidate ?from ?to))) 

(bind ?h-region-candidates 
(get-h-regi on-candidates)) 

(for region in ?h-regi on-can di dates 
do (assert =(seq$ (cons'h-regi on-can di date region))))) 

I 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*-

(defrul e sg-h-1 eft 
1111 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment h) 
(CF (category ?segment h) ?CF-category&:mightbe-valid) 
(not (applied ?segment sg-h-1 eft)) 
(not (start-time ?segment?)) 
＝＞ 
(assert (applied ?segment sg-h-left)) 
(conflicting-al tern at i ves 

(hypothesize 
(assert (left-context ? segment silence)) 
(assert (CF (left-context ? segment silence) =(CFunkno';,11)))) 

(hypothesize 
(assert (left-context ? segment vowel)) 
(assert (CF (left-context ? segment vowel) =(CFunkno';,11)))) 

(hypothesize 
(assert (left-context ?segment fricative)) 
(assert (CF (left-context ? segment fricative) =(CFunkno';,11)))) 

）） 
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(defrul e sg-h-1 eft-si 1 ence-1 
11 Find ti me of the silence by /h/ transition. 11 

(declare (salience ?*l eft-segrnentati on*)) 
(segment-status ?segment segmentation) 
(category ? segment h) . 
(left-context ? segment si 1 ence) 
(not (applied ?segment sg-h-left-silence-1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 

; ; ； search segmenetation posision of left silence 
(power-start ?power-start&~NONE&: (< (abs (-?from ?power-start)) 200) 

after O 2000 O 6000 ?*silence-power-upper*) 

(po碑 r-decrease(?vowel-end&: (eq ?vowel -end'NONE) ?change-decrease) 
after ?power-start =(abs (-?from ?power-start)) 
0 4000 (11 11) ?*vowel-end-mi n-change-before-h*) 

(spectrum-peak (?peak-freq&~NONE&:(?peak-freq >= 1000)&:(?peak-freq <= 6000) 
?peak-amp ?peak-Q) 

at ?power-start =(+ ?power-start 1 O) 
? * spectrurn-peak-srnoothi ng-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&-、NONE&:(?pk-fq >= 1000) &: (?pk-fq <= 6000) 
?another-peak-amp&: (> ?another-peak-amp ?peak-amp) ?pk-Q) 

at ?power-start =(+ ?power-start 1 O) 
?*spectrum-peak-smoothing-for-phoneme-h*)) 

(power-start ?h-start&~NONE&: (< (abs (-?h-start ?power-start)) 50) 
after=(-?power-start 50) 100 
=(-?peak-freq 200) =(+ ?peak-freq 200) ?*h-left-is-silence-power*) 

; ; ； check charasterictics of left silence 
(power-strength=(-?h-start 50) ?h-start O 6000 ?sp炉 0-6000)
(CF (h-power-i s-si l ence ? spw-0-6000) ?CFspw-0-6000&: mi ghtbe-val id) 

; ; ； check charasteritics of /h/ 

＝＞ 
? x<-(CF (l eft-context ? segrnen t si l ence) ? CFl eft-si l ence) 

(retract ? x) 
(assert (applied ?segment sg-h-left-silence-1)) 
(assert (prop ?segment (proceding-silence-end-time ?h-start))) 
(assert (CF (left-context ?segment si 1 ence) 

=(CFand 
(CF comb ?CFl eft-si 1 ence 

(CFwei ght ?*evidence* ?CFspw-0-6000)) 
?CFspw-0-6000)))) 

(defrul e sg-h-1 eft-si l ence-done-1 
1111 

(declare .(salience ?*l eft-segrnentati on-end*)) 
(segment-status ?segment segmentation) 
(category ?segment h) 
(CF (category ?segment h) ?CF-category&:mightbe-valid) 
(left-context ?segment silence) 
(CF (left-context ?segment si 1 ence) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-h-1 eft-si l ence-done-1)) 
(prop ?segment (proceding-silence-end-time ?pos)) 
＝＞ 
(assert (applied ?segment sg-h-left-silence-done-1)) 
(hypothesize 

(assert (start-ti me ? segment ? pos)) 
(assert (CF (start-ti me ? segment ?pos) =(CF value ? CF-context))))) 
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(defrule sg-h-left-vowel-1 
11 Find ti me of the vowel by /h/ transition. 11 

(declare (salience ?*left-segmentation土））
(segment-status ?segment segmentation) 
(category ?segment h) 
(left-context ?segment vowel) , 
(not (applied ? segment sg-h-1 eft-vo唸 1-1))
(prop ?segment (candidate-loc ?from ?to)) 

; ； ; search segmenetati on posi si on of left vowel 
(power-decrease (?vowel -end&-NONE ? change-decrease-0-4000) 

before ?from 200 
0 4000 (11 11) ?:i:vowel-end-min-change-before-h*) 

(spectral-change (? sp-chg-pos&-、NONE?value) 
before=(+ ?vowel-end 20) 40 
0 4000 (9 5) 7. 5 0. 0 0. 1 2. 8) 

(CF (h-spectral-change-1 eft ?value) ?CFsp-change&: mi ghtbe-val id) 
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(spectrum-peak (?peak-freq&-NONE&:(?peak-freq >= O)&:(?peak-freq <= 4000) 
?peak-amp ?peak-Q) 

at=(-?sp-chg-pos 10) ?sp-chg-pos 
?*spectrum-peak-smoothing-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&-NONE&: (?pk-fq >= O) &: (?pk-fq <= 4000) 
?another-peak-amp&: (> ?another-peak-amp ?peak-amp) ?pk-Q) 

at=(-?sp-chg-pos 10) ?sp-chg-pos 
?*spectrum-peak-smoothing-for-phoneme-h*)) 

(power-decrease (?pos&~NONE ?change-decrease) 
after=(-?sp-chg-pos 20) 70 
=(-?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?:i:vowel-end-min-change-before-h*) 

(case 
((power-decrease (?pos1&-NONE ?change-decrease1&:(> ?change-decrease1 ?change-decrease)) 

after ?pos 40 
=(-?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?*vowel-end-mi n-change-before-h*) 

＝＞ 
(bind ?h-pos ?pos1)) 

(otherwise 
=> 
(bind ?h-pos ?pos))) 

check charasteristics of phoneme /h/ 

check charasterictics of left vowel 
(power-strength =(-?pos 20) ?pos O 1000 ?vpw-0-1000) 
(CF (vowel-by-h 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&:mightbe-valid) 
(power-strength =(-?pos 20) ?pos 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-h 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength =(-?pos 20) ?pos 5D0D 600D ?vpw-5000-6D00) 
(CF (h-vowel-power-rati o-0-1000-5000-60D0 =(-?vpw-D-1000 ?vpw-50D0-6000)) 

?CFvpr-D-1 DD0-5000-6000&: mi ghtbe-val id) 

?x<-(CF (left-context ?segment vowel) ?CFl eft-vowel) 
=> 
(assert (applied ? segment sg-h-1 eft-vowel -1)) 
(hypothesize 

(assert (prop ? segment (procedi ng-vowel -end-ti me ?h-pos))) 
(retract ? x) 
(assert (CF (left-context ?segment vowel) 

=(CFand (CF comb ?CFl eft-vowel 
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1 D00-6000) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
））））） 

(defrule sg-h-left-vowel-2 
"Find time of the vowel by /h/ transition." 

(declare (salience ?*1 eft-segrnentati on*)) 
(segment-status ?segment segmentation) 
(category ? segment h) 
(1 eft-context ? segment vowel) 
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(not (applied ?segment sg-h-left-vowel-2)) 
(prop ? segment (can di date-1 oc ?from ?to)) 

; ; ； search segmenetation posision of left vo唸 l
(power-decrease (?vowel -end&~NONE ?change-decrease-0-4000) 

before ?from 200 
O 4000 (11 11) ?*vowel -end-mi n-change-before-h*) 

(spectral-change (?sp-chg-pos&~NONE ?value) 
before=(+ ?vowel-end 20) 40 
0 4000 (9 5) 7. 5 0. 0 0. 1 2. 8) 

(CF (h-spectral-change-1 eft ?value) ?CFsp-change&: mi ghtbe-val id) 
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(spectrum-peak (?peak-freq&~NONE&: (?peak-freq >= O) &: (?peak-freq <= 4000) 
?peak-amp ?peak-Q) 

at=(-?sp-chg-pos 10) ?sp-chg-pos 
?*spectrum-peak-smoothing-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&~NONE&:(?pk-fq >= O)&:(?pk-fq <= 4000) 
?another-peak-amp&: (> ?another-peak-amp ?peak-amp) ?pk-Q) 

at=(-?sp-chg-pos 10) ?sp-chg-pos 
?*spectrum-peak-smoothi ng-for-phoneme-h*)) 

(power-decrease (?pos&~NONE ?change-decrease) 
after=(-?sp-chg-pos 20) 70 
=(-?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?*vowel -end-mi n-change-before-h*) 

(power-increase (?h-pos&~NONE ?change-increase-2000-6000) 
after ?sp-chg-pos 70 
2000 6000 (5 5) ?*h-fri cati ve-start-change-2000-6000*) 

(CF (-h-2000-6000-power-i ncrease ?change-i ncrease-2000-6000) 
?CFh-2000-6000-pw-i nc&: mi ghtbe-val id) 

; ; ; check charasteri cti cs of 1 eft vowel 
(power-strength =(-?pos 20) ?pos O 1000 ?vpw-0-1000) 
(CF (vowel -by-h 0-1000-power ?vp炉 0-1000) ?CFvpw-0-1 ODD&: mi ghtbe-val id) 
(power-strength =(- ?pos 20) ?pos 1000 6000 ?vpw-1000-6000) 
(CF (vowel -by-h 1000-60DO-power ?vpw-1000-6000) ?CFvpw--1000-6000&: mi ghtbe-val id) 
(power-strength =(-?pos 20) ?pos 5000 6000 ?vpw-5000-6DOO) 
(CF (h-vowel -power-rati o-0-1 OD0-5000-6000 =(-?vpw-0-1 ODO ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 

?x<-(CF (left-context ?segment vowel) ?CFleft-vowel) 
＝＞ 
(bind ?CFl eft-val ue (CFcomb ?CFsp-change ?CFh-2000-6000-pw-i nc)) 
(assert (applied ? segment sg-h-1 eft-vowel -2)) 
(hypothesize 

(assert (prop ? segment (procedi ng-vowel -end-ti me ?h-pos))) 
(retract ?x) 
(assert (CF (1 eft-context ? segment vowel) 

=(CF and (CF comb ?CFl eft-vowel 
(CFwei ght ?:i:strong-evi dence* ?CFsp-change) 
(CFwei ght ?:i:weak-evi dence* ?CFvpw-0-1000) 
(CFwei ght ?:t:weak-evi dence* ?CFvpw-1000-6000) 
(CFwei ght ?*evi dence:i: ?CFvpr-0-1000-5DD0-6000) 
(CFwei ght ?*evidence* ?CFh-2000-6000-pw-i nc)) 

?CFl eft-val ue 
））））） 

(defrul e sg-h-1 eft-vo碑 1-3
"Find time of the vo啜 1by /h/ transition. " 

(declare (salience ?*l eft-segrnentati on:t:)) 
(segment-status ?segment segmentation) 
(category ?segment h) 
(l eft-con text ? segment vowel) 
(not (app l i ed ? segment sg-h-1 eft-vo碑 1-3))
(prop ?segment (candidate-loc ?from ?to)) 

; ; ； search segmenetation posision of left vowel 
(power-decrease (? vov妃 1-end&~NONE?change-decrease-0-4000) 

before ?from 200 
0 4 0 0 0 (11 11) ? :;: VO如 1-end-min-change-before-h*) 

(spectral-change (?sp-chg-pos&~NONE ?value) 
before=(+ ?vo滋 1-end20) 40 
0 4000 (9 5) 7. 5 0. 0 0. 1 2. 8) 

(CF (h-spectral-change-1 eft ?value) ?CFsp-change&: mi ghtbe-val id) 
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(spectrum-peak (?peak-freq&~NONE&:(?peak-freq >= O)&:(?peak-freq <= 4000) 
?peak-amp ?peak-Q) 

at=(-?sp-chg-pos 10) ?sp-chg-pos 
?tspectrum-peak-smoothing-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&~NONE&:(?pk-fq >= O)&:(?pk-fq <= 4000) 
?another-peak-amp&: (> ?another-peak-amp ?peak-amp) ?pk-Q) 

at=(-?sp-chg-pos 10) ?sp-chg-pos 
?*spectrum-peak-smoothing-for-phoneme-h*)) 

(power-decrease (?pos&~NONE ?change-decrease) 
after=(- ?sp-chg-pos 20) 70 
=(-?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?*vowel -end-mi n-change-before-h*) 

(power-increase (?fric-pos&-NONE ?change-increase-2000-6000) 
after ?sp-chg-pos 70 
2000 6000 (5 5) ?*h-fricative-start-change-2000-6000*) 

(CF (h~2000-6000-power-increase ?change-increase-2000-6000) 
?CFh-2000-6000-pw-i nc&: mi ghtbe-val id) 

(power-decrease (?h-pos&~NONE ?change-decrease-0-500) 
after ?sp-chg-pos =(-?fric-pos ?sp-chg-pos) 
O 500 (5 3) ?*vowel -end-mi n-change-before-h*) 

, , , check charasteri cti cs of 1 eft vowel 
(power-strength =(- ?pos 20) ?pos O 1000 ?vpw-0-1000) 
(CF (vowel -by-h 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength =(- ?pos 20) ?pos 1000 6000 ?vpw-1000-6000) 
(CF (vowel -by-h 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength =(-?pos 20) ?pos 5000 6000 ?vpw-5000-6000) 
(CF (h-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 

?x<-(CF (left-context ?segment vowel) ?CFleft-vowel) 
＝＞ 
(bind ?CFl eft-val ue (CFcomb O. 01 ?CFsp-change ?CFh-2000-6000-pw-i nc)) 
(assert (applied ?segment sg-h-left-vowel-3)) 
(hypothesize 

(assert (prop ?segment (proceding-vowel-end-tirne ?h-pos))) 
(retract ? x) 
(assert (CF (1 eft-context ? segment vowel) 

=(CFand (CFcomb ?CFleft-vowel 
(CFwei ghtぴ strong-evidence*?CFsp-change) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000-) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000) 
(CFwei ght ?*evidence* ?CFh-2000-6000-pw-i nc)) 

?CFl eft-val ue 
)）））） 

(defcontradi cti on 1 st-or-2nd-peaks-h-l eft "" 
(prop ?segment (procedi ng-vowel-end-ti me ?pos)) 
(prop ? segmen_t (procedi ng-vowel -end-ti me ~?pos))) 

(defrul e sg-h-1 eft-vowel -done-1 
1111 

(declare (salience ?:t:left-segrnentation-end:t:)) 
(segment-status ? segment segmentation) 
(category ?segment h) 
(CF (category ?segment h) ?CF-category&: mi ghtbe-val id) 
(left-context ? segment vowel) 
(CF (1 eft-context ?segment vowel) ?CF-context&: mi ghtbe-val id) 
(not (applied ? segment sg-h-1 eft-vowel -done-1)) 
(prop ?segment (procedi ng-vowel-end-ti me ?pos)) 
＝＞ 
(assert (applied ? segment sg-h-1 eft-vowel -done-1)) 
(hypothesize 

(assert (start-time ?segment ?pos)) 
(assert (CF (start-ti me ? segment ? pos) =(CF value ? CF-context))))) 

．．． ----------------------------------------------------------------------, , , 
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; ; ; -t-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*-

(defrule sg-h-right 
11 Hypothesizes right phoneme. 11 

(declare (salience ?*right-segmentation*)) 
(vie叩 oint ?v 

'"" 

(segment-status ?segment segmentation) 
(category ?segment h) 
(CF (category ?segment h) ?CF-category&: mi ghtbe-val id)) 

(vi ev,poi nt ? 
(exists (start-ti me ? segment ?))) 

... 
"'" (not (applied ?segment sg-h-ri ght)) 

(not (end-time ?segment?)) 
＝＞ 
(at ?v 

(assert (applied ? segment sg-h-ri ght)) 
(conflicting-al tern a ti ves 

(hypothesize 
(assert (right-context ?segment silence)) 
(assert (CF (right-context ? segment silence) =(CFunknowi)))) 

(hypothesize 
(assert (right-context ?segment vowel)) 
(assert (CF (right-context ?segment vowel) =(CFunknowi)))) 

(hypothesize 
(assert (right-context ?segment fricative)) 
(assert (CF (right-context ? segment fricative) =(CFunkno',,,1'1)))) 

））） 
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(defrule sg-h-right-silence-1 
"Find ti me of the si 1 ence by /h/ transition." 

(declare (salien~e ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment h) 
(right-context ?segment si 1 ence) 
(not (applied ? segment sg-h-ri ght-si 1 ence-1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 

; ; ； search segmenetation posision of right silence 
(power-end ?power-end&~NONE after ?to 150 0 6000 ?*h-ri ght-i s-si 1 ence-power*) 
(power-increase (?vowel-start&: (eq ?vowel -start'NONE) ?change-increase) 

after ?to =(abs (-?power-end ?to)) 
0 4000 (11 11) ?*vowel -start-mi n-change-after-h*) 

(spectrum-peak (?peak-freq&~NONE&:(?peak-freq >= 1000)&:(?peak-freq <= 6000) 
?peak-amp ?peak-Q) 

at =(-?power-end 1 O) ?power-end 
?*spectrum-peak-smoothing-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&~NONE&: (?pk-fq >= 1000) &: (?pk-fq <= 6000) 
?another-peak-amp&: (> ?another-peak-amp ?peak-amp) ?pk-Q) 

at =(- ?power-end 1 O) ?power-end 
?*spectrum-peak-smoothing-for-phoneme-h*)) 

(power-end ?h-end&~NONE&: (く (abs(-?h-end ?power-end)) 50) 
after=(-?power-end 50) 100 
=(-?peak-freq 200) =(+ ?peak-freq 200) ?*h-right-is-silence-power*) 

; ; ； check charasterictics of right silence 
(power-strength ?h-end =(+ ?h-end 30) 0 6000 ?spw-0-6000) 
(CF (h-power-i s-si 1 ence-cl osure ?spw-0-6000) ?CFspw-0-6000&: mi ghtbe-val id) 

; ； ; check charasteritics of /h/ 

＝＞ 
?x<-(CF (right-context ?segment si 1 ence) ?CFri ght-si 1 ence) 

(retract ? x) 
(assert (applied ?segment sg-h-right-silence-1)) 
(assert (prop ? segment (foll owi ng-si 1 ence-start-ti me ?power-end))) 
(assert (CF (right-context ?segment si 1 ence) 

=(CFand 
(CF comb ?CFri ght-si 1 ence 

(CFwei ght ?*evidence* ?CFspw-0-6000)) 
?CFspw-0-6000)))) 

(defrul e sg-h-ri ght-si 1 ence-done-1 
1111 

(declare (salience ?*right-segmentation-end*)) 
(segment-status ? segment segmentation) 
(category ? segment h) 
(CF (category ?segment h) ?CF-category&: mi ghtbe-val id) 
(right-context ? segment si i ence) 
(CF (right-context ? segment si 1 ence) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-h-right-silence-done-1)) 
(prop ? segment (foll owi ng-si 1 ence-start-t i me ? pos)) 
＝＞ 
(assert (applied ? segment sg-h-ri ght-si 1 ence-done-1)) 
(hypothesize 

(assert (end-ti me ? segment ?pos)) 
(assert (CF (end-time ?segment ?pos) =(CFvalue ?CF-context))))) 

... 
-・---------------------------------------------------------------------''' 
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(defrule sg-h-right-vowel-1 
"Find ti me of the vowel by /h/ transition." 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment h) 
(right-context ?segment vowel) 
(not (applied ?segment sg-h-ri ght-vowel-1)) 
(prop ? segment (can di date-1 oc ? from ?to)) 

; ; ； search segmenetation posision of right vowel 
(power-increase (?vowel-start&~NONE ?change-increase-0-4000) 

after ?to 200 
0 4000 (11 11) ?*vowel-start-mi n-change-after-h*) 

(spectral-change (?sp-chg-pos&~NONE ?value) 
after=(-?vowel-start 20) 40 
0 4000 (9 5) 7. 5 0. 0 0. 1 2. 8) 

(CF (h-spectral -change-right ?value) ?CFsp-change&: mi ghtbe-val id) 

2/02/89 21 :09:39 Page 3 

(spectrum-peak (?peak-freq&~NONE&:(?peak-freq〉= 0) &: (?peak-freq <= 4000) 
・?peak-amp  ?peak-Q) 

at ?sp-chg-pos =(+ ?sp-chg-pos 10) 
? * spectrurn-peak-:-smoothi ng-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&~NONE&:(?pk-fq >= O)&:(?pk-fq <= 4000) 
?another-peak-amp&: (> ?another-peak-amp ?peak-amp) ?pk-Q) 

at ?sp-chg-pos =(+ ?sp-chg-pos 10) 
?*spectrurn-peak-smoothing-for-phoneme-h*)) 

(power-increase (?pos&~NONE ?change-increase) 

(case 

before=(+ ?sp-chg-pos 20) 70 
=(-?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?:t:vowel -start-mi n-change-after-h*) 

((power-increase (?pos1 &~NONE ?change-i ncrease1 &: (> ?change-i ncrease1 ?change-increase)) 
before ?pos 30 

=(-?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?*vowel -start-mi n-change-after-h*) 

＝＞ 
(bind ?h-pos ?pos1)) 

(otherwise 
＝＞ 
(bind ?h-pos ?pos))) 

,,, check charasteristics of phoneme /h/ 

, , , check charasteri ct i cs of right vo碑 l
(power-strength ? pos =(+ ? pos 20) O 1000 ? vp炉 0-1000)
(CF (vowel-by-h 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&:mightbe-valid) 
(power-strength ?pos =(+ ?pos 20) 1000 6000 ?vpw-1000-6000) 
(CF (vowel -by-h 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 5000 6000 ?vpw-5000-6000) 
(CF (h-vowel -po如 r-ratio-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 

?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
＝＞ 
(assert (applied ?segment sg-h-ri ght-vowel -1)) 
(hypothesize 

(assert (prop ? segment (following-vowel-start-ti me ?h-pos))) 
(retract ?x) 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CFri ght-vowel 
(CFwei ght ?tstrong-evi dencet ?CFsp-change) 
(CFwei ght ?t碑 ak-evidencet ?CFvpw-0-1000) 
(CFwei ght ? 出碑ak-evidence* ?CFvp炉 1000-6000)
(CFWei ght ?xevi dence:i: ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
)）））） 

(defrul e sg-h-ri ght-vowel-2 
"Find time of the vowel by /h/ transition." 

(declare (salience ?:!:ri ght-segrnentati oni)) 
(segment-status ?segment segmentation) 
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(category ? segment h) 
(right-context ?segment vowel) 
(not (applied ? segment sg-h-ri ght-vowel -'2)) 
(prop ?segment (candidate-lac ?from ?to)) 

; ; ； search segrnenetation posision of right vowel 
(power-increase (?vowel -start&~NONE ?change-i ncrease-0-4000) 

after ?to 200 
0 4000 (11 11) ?*vowel -start-mi n-change-after-h*) 

(spectral-change (?sp-chg-pos&~NONE ?value) 
after=(- ?vo唸 1-start20) 40 
0 4000 (9  5) 7.5 0.0 0.1 2.8) 

(CF (h-spectral-change-ri ght ?value) ?CFsp-change&: mi ghtbe-val id) 

2/02/89 21 :09:39 Page 4 

(spectrum-peak (?peak-freq&~NONE&:(?peak-freq >= O)&:(?peak-freq <= 4000) 
?peak-amp ?peak-Q) 

at ?sp-chg-pos =(+ ?sp-chg-pos 10) 
? * spectrum-peak-smoothi ng-for-phoneme-h*) 

(not (spectrum-peak (?pk-fq&~NONE&: (?pk-fq >= O) &: (?pk-fq <= 4000) 
?another-peak-amp&: (〉 ?another-peak-amp?peak-amp) ?pk-Q) 

at ?sp-chg-pos =(+ ?sp-chg-pos 10) 
?*spectrum-peak-smoothing-for-phonerne-h*)) 

(power-increase (?pos&~NONE ?change-increase) 
before=(+ ?sp-chg-pos 20) 70 

=(- ?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?*vowel -s・tart-mi n-change-after-h*) 

(power-increase (?pos1&~NONE ?change-increase1&:(> ?change-increase1 ?change-increase)) 
before ?pos 30 

=(- ?peak-freq 200) =(+ ?peak-freq 200) 
(5 3) ?:1:vowel -start-mi n-change-after-h*) 

(power-increase (?h-pos&~NONE ?change-increase-0-500) 
before ?sp-chg-pos =(- ?sp-chg-pos ?pos1) 
O 500 (5 3) ?:i:vowel -end-mi n-change-before-h*) 

; ; ； check charasteristics of phoneme /h/ 

; ； ; check charasterictics of right vowel 
(power-strength ?pos =(+ ?pos 20) 0 1000 ?vpw-0-1000) 
(CF (vowel -by-h 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(po碑 r-strength ?pos =(+ ?pos 20) 1000 6000 ?vpw-1000-6000) 
(CF (vowel -by-h 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 5000 6000 ?vpw-5000-6000) 
(CF (h-vowel -po涎 r-ratio-0-1000-5000-6000 =(- ?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 

?x<-(CF (right-context ?segment vowel) ?CFright-vo碑 l)
＝＞ 
(bind ?CFri ght-val ue (CFcornb 0. 01 ?CFsp-change)) 
(assert (applied ?segment sg-h-ri ght-vowel -2)) 
(hypochesize 

(assert (prop ? segment (foll owi ng-vo碑 1-start-time ?h-pos))) 
(retract ?x) 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CFri ght-vo涎 1
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFweight ?*碑ak-evidence:i: ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000) 
(CFWei ght 7*evi dence:i: ?CFvpr-0-1000-5000-6000)) 

?CFri ght-val ue 

））））） 

(defcontradi cti on 1 st-or-2nd-peaks-h-ri ght 1111 

(prop ? segment (foll owi ng-vov-1el -start-ti me ? pos)) 
(prop ?segment (following-vov-1el-start-time ~?pos))) 

(defrul e sg-h-ri ght-vov-1el-done-1 
1111 

(declare (salience ? 出right-segmentation-end*))
(segment-status ?segment segmentation) 
(category ? segment h) 
(CF (category ?segment h) ?CF-category&: mi ghtbe-val id) 
(right-context ?segment vov-1el) 
(CF (right-context ?segment vo如 1) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-h-right-vo滋 l-done-1)) 
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(prop ?segment (following-vowel-start-time ?pos)) 
＝＞ 
(assert (applied ? segment sg-h-ri ght-vowel -done-1)) 
(hypothesize 

(assert (end-time ?segment ?pos)) 
(assert (CF (end-time ?segment ?pos) =(CFvalue ?CF-context))))) 

''' 

2/02/89 21:09:39 Page S 
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; ; ; -*ー出de:ART; Package:art-user; Base:10; Default-character-style: (:FIX :ROMAN :NORMAL) -*-

9

.

，．, 

9

.

，．, 

(defru1 e sg-h-end-confl i cti ng-wi th-uvstop-1 
"Solve confl i cti on with unvoiced stop" 

(declare (salience ?*after-end-segmentation*)) 
(vieゆ oint ?v 

(join 
(segment-status ?segment1 segmentation-ended) 
(not (applied ?segment1 sg-h-end-confl i cti ng-wi th-uvstop-1)) 
(join 

(category ? segment 1 h) 
(CF (category ?segment1 h) ?CFcategorY1&:mightbe-valid)) 

(join 
(1 eft-context ?segment1 vowel) 
(CF (1 eft-context ?segment1 vowel) ?CFcontext&: mi ghtbe-val id)) 

(join 
(segment-result ?segment1 (?start1 ?end1)) 
?x <-(CF (segment-result ?segmenti (?start1 ?end1)) ?CFsegment1)))) 

(vieゆ oint?
(join 

(segment-status ?segment2 segrnentati on-ended) 
(join 

(category ? segment2 unvoiced-stop) 
(CF (category ?segment2 unvoiced-stop) ?CFcategory2&: mi ghtbe-val id)) 

(join 
(segment-result ?segment2 (?start2 ?end2)) 
(CF (segment-result ?segment2 (?start2 ?end2)) ?CFsegment2)))) 

(test (or (and (< ? start 1 (/ (+ ? start2 ?end2) 2)) 
（く (I(+ ?start2 ?end2) 2) ?end1)) 

(and(< ?start2 (/ (+ ?start1 ?end1) 2)) 
（く (I(+ ?start1 ?end1) 2) ?end2)))) 

＝＞ 
(at ?v 

(assert (applied ?segrnent1 sg-h-end-conf1 i cti ng-wi th-uvstop-1)) 
(retract ? x) 
(assert (CF (segrnent-resu1 t ? segment 1 (? start 1 ? end1)) 

=(CFcornb ?CFsegment1 -0.5))))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrel ati on VOICED-FRICATIVE-CANDIDATE (?time ?peak-value) 
implicit 
(syntax output 

(Voiced fricative candidate at ?ti me with ?peak-value))) 

(defrul e sg-vfri c-0 ; Segmentat1 on of vo1 ced fr1 cat1 ve. 
"Finds voiced fri active (/z/) can di dates." 

(declare (salience ?*find-candidate*)) 
(segmenting voi ced-fri cat i ve) 
(VOICED-FRICATIVE-CANDIDATE ?ti me ?value) 
(CF (voiced-fricative high-middle-freq-power-ratio-peak ?value) 

?CF-High-Middle-PR&: mi ghtbe-val id) 
(power-strength=(-?time 20) =(+ ?time 20) 0 500 ?0-500-P) 
(CF (voi ced-fri cati ve voci ng-power ?0-500-P) ?CF0-500-P&: mi ghtbe-val id) 
(power-strength=(-?time 20) =(+ ?time 20) 1000 2000 ?1000-2000-P) 
(CF (voi ced-fri cati ve 1000-2000-power ?1000-2000-P) ?CF1000-2000-P&: mi ghtbe-val 1 d) 
(CF (voiced-fricative 0-500-1000-2000-power-ratio =(-?0-500-P ?1000-2000-P)) 

?CF0-500-1000-2000-PR) 
(BB ?BB) 
＝〉

(bind ?segment (gensym "SEG-")) 
(at ?BB 

(assert (schema ?segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ?segment voiced-fricative)) 
I 1 

; ； [hatazak"i 167) 
;; =(CFand (CFcomb (CFunknown) 
; ; (CFwei ght ?;;:.weak-evei dence刃
;； (CFwe"i ght ?CF-H"i gh-t1i dd1 e-PR) 
;; (CFwe"i ght ?CF0-500-P) 
;； (CFwei ght ?CFl000-2.000-P} 
;； (CFwe"i ght ?CF0-500-1000-2.000-PR)} 
;; ?CF-Hi gh-t1i dd1 e-PR 

?CF0-500-P 
?CF 1000-2.000-P 

II  ?CF0-500-1000-2.000-PR) 
, , <-- =(CFwe1 ght ?1:strong-evi dence;;:. ・ 

,, 

(CF and ?CF-Hi gh-t1i dd1 e-PR 
?CF0-500-P 
?CFl000-2.000-P 
?CF0-500-1000-2.000-PR)) 

(assert (prop ?segment (candidate-lee ?time ?time)) 
(segment-status ?segment segmentation) 
(CF (category ?segment voi ced-fri cati ve) 

=(CF and (CF comb (CFunknowi) 
(CFwei ght ?:i:weak-evi dence* ?CF-High-Middle-PR) 
(CFwei ght ?*weak-evidence* ?CF0-500-P) 
(CFwei ght ?tweak-evidence* ?CF1000-2000-P) 
(CFwei ght ?*weak-eyi dence:i: ?CF0-500-1000-2000-PR)) 

?CF-High-Mi dd1 e-PR 
?CF0-500-P 
?CF1000-2000-P 
?CF0-500-1000-2000-PR)))))) 

・・・----------------------------------------------------------------------
''' 
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(defrul e sg-vfri c-bottorn-up-1 1111 

'' ; ; -Narrow peak may be voiced stop /dz/, v.ilich need not to be detected 
; ; by this function. Then, smoothi g factors can be (0, 15). Changed 
; ; to (0, 15) from (11, 5) again. 
; ; [hatazaki 7/28/88 13:16:52] 
; ; -Srnoothi ng factors were changed so that narrow peak can be detected. 
; ; (cf. MAU 1 2372 470rnsec) 
; ; 01 d ... 
; ; (srnoothi ng-si ze O) 
; ; (rnovi ng-ave-si ze 15) 

'' 
'' 
'' 

; Changed from 19, si nee some peaks cannot be 
; found with 19 and change-al 1 owance=5. 
; (cf. MAU_1_1466 /DJ/) [hatazaki 7/27/88 15:19:14] 

(declare (salience ?:ttop-dowi*)) 
(goal (VOICED-FRICATIVE-CANDIDATE ?ti me&?? ?peak-val&??)) 
(not (explicit (VOICED-FRICATIVE-CANDIDATE ?time ?peak-val))) 
(BB ?BB) 

＝＞ 
(at ? BB 

(for PEAK in (cddr (#LUSER::call-speechfunc 
(list II POWER-RATIO-PEAKS11 

0 1500 ; Start, end ti me. 
5000 6000 ; Frequency region A. 
1000 3000 ; Frequency region B. 
O ; Lower bound. 
5 ; Change allowance. 
0 ; Srnoothi ng size. 
15 ; Moving average s1 ze. 
））） 

do (assert (VOICED-FRICATIVE-CANDIDATE =(car PEAK) =(cadr PEAK)))))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-vfric-left 

"" 
;voiced-fricative-segmentation-1eft 

． 

(declare (salience ?*left-segmentation:t)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment voi ced-fri cati ve) 
(CF (category ?segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(not (applied ?segment sg-vfric-left)) 
(not (start-time ?segment?)) 
＝＞ 
(assert (applied ?segment sg-vfric-left)) 
(confl; cti ng-al ternati ves 

(hypothesize 
(assert (left-context ?segment word-initial)) 
(assert (CF (left-context ? segment word-initial) =(CFunknowi)))) 

(hypothesize 
(assert (left-context ? segment vowel)) 
(assert (CF (1 eft-context ? segment vowel) =(CFunkno~)))))) 

... 
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(defrul e sg-vfri c-aft-vowel -1 
"Find ti me the preceding vowel ends." 

(declare (salience ? 出1eft-segmentat ion*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment voiced-fricative) 

12/09 /88 16:16:02 Page 2 

(CF (category ?segment voiced-fricative) ?CFcategory&:mightbe-valid)) 
(join 

(1 eft-context ?segment vowel) 
?x <-(CF (left-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ? segment sg-vfri c-aft-vowel -1)) 
(prop ?segment (candidate-loc ?from ?to)) 

;; -Search 150msec before ?to. (cf. MAU_l_0172 /DJ/) [hatazak1 7 /Z1 /88 12: 08: 26] 
(power-decrease (?here&-NONE ?change) before=(+ ?to 20) 200 1000 3000 

?*normal -smoothi ng-si zet ?*vowel -end-change-1 ower-before-voi ced-fri cati ve*) 
(power-strength =(-?here 30) ?here O 500 ?power) 
(CF (vowel 0-500-power ?power) ?CF0-500-P) 
＝＞ 
(assert (prop ?segment (preceding-vowel-end-ti me ?here))) 
(retract ?x) 

;； [hatazak1 167] 
;； =(CFand (CFcomb ?CFcontext 
;; (CFwe1ght ?~strong-ev1dence~?CF0-500-P}) 

・?CF0-500-P) 
;; <-- =(CFcomb ?CFcontext 
, , (CFwe1 ght ?~strong-ev1 dence~?CF0-500-P)) 

(assert (CF (left-context ?segment vowel) 
=(CFand (CF comb ?CF context 

(CFwei ght ?*strong-evidence* ?CF0-500-P)) 
?CF0-500-P))) 

(assert (applied ?segment sg-vfric-aft-vowel-1))) 

(defrul e sg-vfri c-aft-vowel -2 
11 Find a voiced closure. 11 

(declare (salience ?tl eft-segmentati ont)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment voi ced-fri cati ve) 
(CF (category ?segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ?segment vowel) 
?x <-(CF (left-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-vfric-aft-vowel-2)) 
(prop ?segment (candidate-lee ?from ?to)) 
(prop ?segment (preceding-vowel-end-ti me ?vowel-end)) 
(power-increase (?cl-end&~NONE ?cl-end-change) 

before= ?to=(-?from ?to -100) 1000 6000 
?*normal-smoothing-size* 
?tdefaul t-mi n-change*) 

(test(> (-?cl-end ?vowel-end) -20)) 
(power-decrease (?cl-start&~NONE ?cl-start-change) 

before ?cl-end 100 1000 6000 
?tnormal-smoothing-size:i: 
？双default-min-change:i:) 

=> 
(assert (prop ? segment (closure ? cl -start ? cl -end))) 
(assert (app l i ed ? segment sg-vfri c-aft-vowel -2))) 

(defrul e sg-vfri c-aft-vowel-done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment voi ced-fri cati ve) 
(CF (category ? segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ? segment vowel) 
(CF (left-context ? segment vowel) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-vfric-aft-vowel-done-1)) 
(case 

((prop ? segment (closure ? start ? cl -end))) 
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(otherwise 
(prop ? segment (preceding-vowe 1 -end-ti me ? start)))) 

＝＞ 
(assert (applied ?segment sg-vfric-aft-vowel-done-1)) 
(hypothesize 

(assert (start-time ?segment ?start)) 

12/09/88 16:16:02 Page 3 

(assert (CF (start-ti me ? segment ? start) =(CF value ?CFcontext))))) 

;;;---------------------
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(defru1 e sg-vfri c-aft-word-i ni ti al -0 
11 Has burst or not. 11 

(dec1 are (sa1 i ence ?*1 eft-segmentati on*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment voi ced-fri cati ve) 

12/09/88 16:16:02 Page 4 

(CF (category ?segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-va1 id)) 
(join 

(left-context ?segment ¥Iゅrd-initial)
(CF (left-context ?segment word-initial) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-vfric-aft-word-initial-0)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(case 

((and (power-decrease (?burst-end&~NONE ?bu-end-change) 
before =(+ ?to 20) 200 1 000 3000 
?*dj-smoothi ng-for-fi ndi ng-burst* 
？江dj-burst-end-min-change*) 

＝＞ 

(power-increase (?burst-start&~NONE ?bu-start-change) 
before ?burst-end 30 1000 3000 
?*dj-smoothi ng-for-fi ndi ng-burst* 
? *dj-burst-start-mi n-change*)) 

(assert (prop ? segment (has-burst yes)) 
(prop ?segment (burst ?burst-start ?burst-end)))) 

(otherwise 
＝＞ 
(assert (prop ? segment (has-burst no))))) 

＝＞ 
(assert (applied ?segment sg-vfric-aft-word-initial-0))) 

(defrul e sg-vfri c-aft-word-i ni ti al-1 a 
11 Find ti me the si 1 ence ends. 11 

; ; [hatazaki 101 J 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment voi ced-fri cati ve) 
(CF (category ? segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(1 eft-context ? segmentゅ rd-ini ti al) 
(CF (1 eft-context ? segment word-i ni ti al) ?CF context&: mi ghtbe-val id)) 

(not (applied ? segment sg-vfri c-aft-word-i nit i al -1 a)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(prop ?segment (has-burst no)) 
(power-decrease (?x&: (eq ?x'NONE) ?change) 

before=(+ ?to 20) 200 1000 3000 
?*normal-smoothing-size* 
?*vowel-end-change-lower-before-voiced-fricative*) 

(power-start ?power-start&~NONE before=(+ ?to 20) 200 0 6000 ?*silence-power-upper*) 
(power-start ?l ow-power-start&-NONE before =(+ ?to 20) 200 0 500 ?*si 1 ence-power-upper*) 
＝＞ 
(assert (applied ?segment sg-vfric-aft-word-initia1-1a)) 
(assert (prop ? segment (si 1 ence-end-ti me =(min ?power-start ?1 ow-power-start))))) 

(defrul e sg-vfri c-aft-word-i ni ti al -1 c 
11 Find ti me the si 1 ence ends. 11 

; ; [hatazaki 101] 
(declare (salience ?*1 eft-segmentati on*)) 
(segment-status ? segment segmentation) 
(join 

(category ?segment voi ced-fri cati ve) 
(CF (category ?segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 

(join 
(left-context ? segment word-initial) 
(CF (left-context ?segment word-initial) ?CFcontext&:mightbe-valid)) 

(not (applied ?segment sg-vfric-aft-word-initial-1a)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(prop ? segment (has-burst yes)) 
(prop ?segment (burst ?bu-start ?bu-end)) 
, , 
; ； [hatazaki 174) Checks there is no power before here. 
, , 
(power-decrease (?x&: (eq ?x'NONE) ?change) 

before ?bu-start 200 1000 3000 
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?*norrnal-srnoothi ng-si ze* 
?*vowel-end-change-lower-before-voiced-fricative*) 
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(power-start ?power-start&~NONE before ?bu-end 200 0 6000 ?:t:si l ence-power-upper*) 
(power-start ?l ow-power-start&~NONE before ?bu-end 200 0 500 ?*silence-power-upper*) 
＝＞ 
(assert (applied ? segment sg-vfri c-aft-word-i nit i al -1 a)) 
(assert (prop ? segment (si 1 ence-end-ti me =(min ?power-start ?1 ow-power-start))))) 

(defrul e sg-vfri c-aft-word-i ni ti al -1 b 
11 Find ti me the power starts. 11 

; ; [hatazaki 101] 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment voi ced-fri cat i ve) 
(CF (category ?segment voiced-fricative) ?CFcategory&:mightbe-valid)) 

(join 
(left-context ?segment word-i ni ti al) 
(CF (1 eft-context ?segment word-i ni ti al) ?CFcontext&: mi ghtbe-va1 id)) 

(not (applied ?segment sg-vfric-aft-word-initial-1b)) 
(prop ?segment (si 1 ence-end-ti me ?si 1 ence-end)) 
(power-increase (? power-start&~NONE ?) after =(-? silence-end 50) 200 0 6000 

?tnorma1-smoothi ng-si ze* ?*z-after-si l ence-power-change-1 ower*) 
(power-increase (?low-power-start&~NONE ?) after=(-?silence-end 50) 200 O 500 

?*normal -smoothing-size* ?*z-after-si l ence-power-change-1 ower*) 
＝＞ 
(assert (applied ?segment sg-vfric-aft-word-initial-1b)) 
(assert (prop ? segment (power-start-ti me =(min ?power-start ?low-power-start))))) 

(defrul e sg-vfri c-aft-word-i ni ti al-2 
11 Checks if here is real 1 y at the beginning of word. 11 

(declare (salience ?*1 eft-segmentati on*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment voi ced-fri cati ve) 
(CF (category ?segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-va1 id)) 

(join 
(1 eft-context ?segment word-i ni ti al) 
?x <-(CF (left-context ?segment word-i ni ti al) ?CFcontext&: mi ghtbe-val id)) 

(not (applied ?segment sg-vfric-aft-word-initial-2)) 
(prop ? segment (candi date-1 oc ?from ?to)) 
(prop ?segment (power-start-time ?power-start)) 
(case 

I I 

; ； [ hatazaki 167] 
; ; =(CF and (CF comb ?CF context 
; ; (CFwe.i ght ?*strong-evidenceネ 0.9)) 
; ; 0. 9) 
; ; <--=(CFcomb ?CFcontext (CF碑 ight ?*strong-evidence* 0. 9)) 

; ; [ hatazaki 154) 51 mp7 ify the checks of word -; ni ti a7. 
; ; (power-start ?y&:(eq ?y'NONE) before ?power-start 500 O 15000) 
;；＜一

;,~Next condition for ?y should be ?y&:(eq ?y'NONE), not ?y&NONE. 
(and (power-decrease (?vowe7-end&: (eq ?vowel-end'NONE) O) before ?power-start 200 

1000 3000 
?:t:norma7 -smoothi ng-si ze:t: 

; ; ?:t:vowe7-end-change-7ower-before-vo1ced-fr1cat1ve:t:) 
; ； (power-strength=(-?power-start 30) =(-?power-start 10} 0 15000 
; ； ? si7 ence-power&:(? sf) ence-power < = ?:t:sf7 ence-power-upper:t:)) 
; ； (power-end ? y&: (eq ? y'NONE) before ? power-start 500 0 6000 

?:t:s汀 ence-power-upper:t:))
((powe.r-start ?y&: (eq ?y'NONE) before ?powe.r-start 500 0 6000 

?:i:si 1 ence-powe.r-upper:i:) 
＝＞ 
(retract ? x) 
(assert (CF (left-context ?segment word-i ni ti al) 

=(CFand (CF comb ?CF context 

(otherwise 
＝＞ 
(retract ?x) 

(CF...ei ght ?:i:strong-evi dence:i: 0. 9)) 
0.9)))) 

(assert (CF (1 eft-context ? segment word-i nit i a 1) 
=(CFand (CFcomb ?CFcontext 

(CFwei ght ?:i:strong-evi dence:i: -0. 9)) 
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-0. 9))))) 

＝＞ 
(assert (applied ?segment sg-vfri c-aft-word-i ni ti al -2))) 

(defrul e sg-vfri c-aft-word-i ni ti al -done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment voi ced-fri cat 1 ve) 

12/09/88 16:16:02 Page 6 

(CF (category ?segment voi ced-fri cati ve) ?CFcategory&: mi ghtbe-val id)) 
(join 

(left-context ? segment word-i ni ti al) 
(CF (left-context ? segment word-initial) ?CF context&: mi ghtbe-val id)) 

(not (applied ?segment sg-vfric-aft-word-initial-done-1)) 
(prop ? segment (power-start-t 1 me ? power-start)) 
＝〉

(assert (applied ?segment sg-vfric-aft-word-initial-done-1)) 
(hypothesize 

(assert (start-time ?segment ?power-start)) 
(assert (CF (start-time ?segment ?power-start) =(CFval ue ?CF context))))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-vfric-right 
"Hypothesizes right phoneme." 

(declare (salience ?:i:right-segmentation*)) 
(segment-status ? segment segmentation) 
(join 

(category ? segment voi ced-fri cat i ve) 
(CF (category ?segment voi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 

(not (applied ?segment sg-vfric-right)) 
(not (end-time ?segment ?)) 
＝＞ 
(assert (applied ?segment sg-vfric-right)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ?segment vowel)) 
(assert (CF (right-context ? segment vowel) =(CFunknow,)))))) 

;;;----------------------------------------------------------------------
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(defrul e sg-vfri c-bfr-vowel-1 
11 Find ti me the fol 1 owing vowel starts. 11 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(join 

(category ?segment voi ced-fri cati ve) 

11 /30/88 15:38:07 Page 2 

(CF (category ?segment voi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 
(join 

(right-context ? segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (applied ? segment sg-vfri c-bfr-vowel -1)) 
(prop ? segment(can di date-1 oc ? from ? to)) 
(power-increase (?vowel -start&-NONE ?change) 

after=(-?to 20) 150 
0 500 
?*normal-smoothing-size* 
?*vowel-start-min-change-after-voiced-fricative*) 

(power-strength=(+ ?vowel-start 7.5) =(+ ?vowel-start 22.5) O 500 ?strength) 
(CF (vowel 0-500-power ?strength)・?CF0-500-P) 
＝＞ 
(assert (prop ? segment (fol 1 owing-vowel -start ?vowel -start))) 
(retract ?x) 

I I 

;； [hatazak1 167] 
I I 

I I 

II  

=(CFand (CFcomb ?CFcontext 
(CFweight ?Xstrong-evidencex ?CF0-500-P)) 

?CF0-500-P) 
;； <--
I I 

=(CFcomb ?CFcontext 
(CFwe1・ght ?:t:strong-evi dencex ?CF0-500-P)) 

II  

(assert (CF (right-context ? segment vowel) 
=(CFand (CFcomb ?CFcontext 

(CFwei ght ?*strong-evidence* ?CFD-500-P)) 
?CF0-500-P))) 

(assert (app 1 i ed ? segment sg-vfri c-bfr-vowel -1))) 

(defrul e sg-vfri c-bfr-vowel -done-1 
1111 

(declare (salience ? ネright-segrnentati on:t:)) 
(segment-status ?segment segmentation) 
(join 

(category ? segment voi ced-fri cati ve) 
(CF (category ? segment voi ced-fri cati ve) ?CF category&: mi ghtbe-val id)) 

(join 
(right-context ?segment vowel) 
?x <-(CF (right-context ?segment vowel) ?CFcontext&:mightbe-valid)) 

(not (app 1 i ed ? segment sg-vfri c-bfr-vowe 1 -done-1)) 
(prop ?segment (following-vowel-start ?vowel-start)) 
＝＞ 
(assert (app 1 i ed ? segment sg-vfri c-bfr-vowel -done-1)) 
(hypothesize 

(assert (end-time ?segment ?vowel-start)) 
(assert (CF (end-time ?segment ?vowel-start) =(CFvalue ?CFcontext))))) 
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; ; ; -*-Mode: LISP; Syntax: Common-1 i sp; Package: ART-USER; Base: 10 -*一
(defun get-voiced-stop-peak-candidates() 

(let ((voiced-stop-peak-candidates (cddr (USER::call-speechfunc 
(list "POWER-RATIO-PEAKS" 

0 2000 
0 500 

1000 6000 
5 1. 0 

11 15))))) 
(loop for peak in voiced-stop-peak-candidates 

collect peak))) 

1/19/89 Page 1 
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; ; ; -*ー出de:ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-voiced-stop-0 
"Finds a candidate of Voiced-stop. " 

(declare (salience ? *find-candidate*)) 
(segmenting voiced-stop) 
(voiced-stop-peak-candidate ?peak-1 oc ?peak-value) 
(CF (voiced-stop-peak-candidate ?peak-value) ?CFvoi ced-stop-peak-candi date&: mi ghtbe-val id) 
(BB ?BB) 
＝＞ 
(bind ? segment (gensym II SEG-11)) 
(at ?BB 

(assert (voiced-stop-candidate ?peak-loc ?peak-loc)) 
(assert (schema ?segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ?segment voiced-stop)) 
(assert (prop ?segment (candidate-loc ?peak-loc ?peak-loc)) 

(segment-status ?segment segmentation) 
(CF (category ?segment voiced-stop) 

=(CF and (CF comb 
(CFunknown) 
(CFwei ght ?*strong-evidence* ?CFvoi ced-stop-peak-candi date)) 

?CFvoiced-stop-peak-candidate)))))) 

(defrule voiced-stop-pos-no-buzz-head-in-word 
"FIND CANDIDATE OF NO BUZZ-BAR IN WORD INITIAL" 

(declare (salience ? * find-candidate*)) 
(segmenting voiced-stop) 
(not (applied ?segment voiced-stop-pos-no-buzz-head-in-word)) 
(power-start ?power-start&~NONE 

after O 2000 O 500 ?*silence-power-upper*) 
(power-strength =(-? power-start 50) ?power-start O 6000 ?pw-0-6000) 
(CF (voi ced-stop-power-i s-si l ence ?pw-0-6000) ?CFp← 0-6000&: mi ghtbe-val id) 
(power-increase (?vowel -start&~NONE&: (>= ?vowel -start ?power-start) ? change-increase) 

after =(-?power-start 10) 40 O 6000 (11 11) 
?*vowel-start-min-change-after-voiced-stop*) 

(CF (voiced-stop-no-buzz-head-power-increase ?change-increase) ?CFpw-increase) 
(BB ?BB) 
＝＞ 
(bind ? segment (gensym "SEG-")) 
(at ?BB 

(assert (voiced-stop-candidate ?power-start ?power-start)) 
(assert (schema ?segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ? segment voiced-stop)) 
(assert (prop ?segment (phoneme-pos-in-word no-buzz-head))) 
(assert (CF (prop ?segment (phoneme-pos-in-word no-buzz-head)) 

=(CF comb (CFunknoWl) 1. 0))) 
(assert (prop ?segment (candidate-loc ?power-start ?power-start)) 

(segment-status ?segment segmentation) 
(CF (category ? segment voiced-stop) 

=(CFand (CFcomb 
(CFunknoWl) 
(CFwei ght ?*strong-evidence* ?CFpw-i ncrease)) 

?CFpw-increase)))))) 

／
 

・・・------------------------------------------------------------------------------, ,' 

;;;(defrule get-voiced-stop-region-candidates 

"" , , , 
; ； ; (declare (salience ?:t:top-dow.;:t:)) 
; ; ； (goal (voi ced-stop-regi on-candidate ?from&?? ?to&??)) 
; ; ； (explicit (not (voi ced-stop-regi on-candidate ?from ?to))) 
; ; ；＝〉
; ; ； (bind ?voi ced-stop-regi on-candidates 
; ； ; (get-voi ced-stop-regi on-candidates)) 
; ; ； (for region in ?voiced-stop-region-candidates 
; ; ； ・do (assert =(seq$ (cons'voiced-stop-region-candidate 
,,, (list ?from ?to)))))) 

(defrule get-voiced-stop-peak-candidates 
(declare (salience ?:t:top-do叩＊））
(goal (voiced-stop-peak-candidate ?peak-loc&?? ?peak-value&??)) 
(explicit (not (voiced-stop-peak-candidate ?peak-loc ?peak-value))) 
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＝〉

(bind ?voiced-stop-peak-candidates 
(get-voiced-stop-peak-candidates)) 

(for peak in ?voiced-stop-peak-candidates 
do (assert =(seq$ (cons'voiced-stop-peak-candidate peak))))) 

•9 •9 •9 

(defrelation search-voiced-stop-burst-after (?here ?range ?freq-min ?freq-max)) 

(defrul e get-voi ced-stop-burst-ri ght-of-voi ced-stop-0 
11 Gets a voiced-stop-burst following the Voiced Stop. 
(BACKWARD CHAINING RULE)" 

(declare (salience ?Hop-dov.11*)) 
(goal (voiced-stop-burst-exists ?from&?? ?to&?? ?freq&?? 

after ?here&-?? ?range&-?? ?freq-min&~?? ?freq-max&-?? 
?CF&??)) 

(explicit (not (voiced-stop-burst-exists? ? ? after ?here ?range ?freq-min ?freq-max?))) 
(BB ?BB) 
=> 
(at ?BB 

(assert (search-voiced-stop-burst-after ?here ?range ?freq-min ?freq-max)))) 

(defrul e get-voi ced-stop-burst-ri ght-of-voi ced-stop-1 
II II 

; ; [hatazaki 143) Searches a voiced-stop-burst between ?freq-min and ?freq-max, which are speci 
fi ed in 
． ・ 

.. , , 

(vo1 ced-stop-burst-ex1 sts ?from&?? ?to&?? ?freq&?? 
after ?here&-?? ?range&-?? ?freq-min&-?? ?freq-max&-?? 
?CF&??) 

; ; [hatazaki 131) Uses ?*voi ced-stop-burst-1000-6000-start-rガn-change:.:instead of 
; ； ?:.:voiced-stop-burst-start—而 n-change* for finding ?voiced-stop-burst-1000-6000-start. 

;； [hatazaki lZ?) Uses 7:.:s11Pothing-for-finding-voiced-stop-burst-end* (is no 
; ; s11Pothi ng) for finding voiced-stop-burst end. 
,, 
;; [hatazaki 119] Checks the voiced-stop-burst duration. 

; ; [hatazaki 116) Modified get-voi ced-stop-burst-ri ght-of-110'1 ced-stop-1 to check 
; ； power change at the spectra? peaks for both voiced-stop-burst start and end 
; ; ti me. Power change at the 110'1 ced-stop-burst start ti me shou1 d be checked if th"i s 
; ; is 
; ; enough 1 arge, to say 1・t is a 1101 ced-stop-burst. Power change at the 110'1 ced-stop-burst end 
; ; may not be so 1arge (cf. MAU_B_0169), then it is OK even if the power 
; ; change at the voiced-stop-burst end is near? y 0. 

'' (declare (salience ? 出top-dov-.11*))
(search-voiced-stop-burst-after ?here ?range ?freq-min ?freq-max) 
(power-increase (?voiced-stop-burst-1000-6000-start&~NONE 

?voiced-stop-burst-1000-6000-start-change〉
after ?here ?range ?freq-min ?freq-max 
?*smoothi ng-for-fi ndi ng-voi ced-stop-bursU 
?*voiced-stop-burst-1000-6000-start-min-changet) 

(CF (voiced-stop burst-1000-6000-start-change 
?voiced-stop-burst-1000-6000-start-change) 

?CF-1000-6000-start&: mi ghtbe-val id) 
(spectrum-peak (?peak-freq&~NONE&: (?peak-freq >= ?freq-min)&: (?peak-freq <= ?freq-max) 

? peak-amp ? peak-Q) 
at ?voiced-stop-burst-1000-6000-start 
=(+ ?voiced-stop-burst-1000-6000-start 10) 
?tspectrum-peak-smoothing-for-getting-voiced-stop-burstt) 

(power-increase (?voiced-stop-burst-start&~NONE ?voiced-stop-burst-start-change) 
after ?here ?range 
=(-?peak-freq 100) =(+ ?peak-freq 100) 
?tsmoothi ng-for-fi ndi ng-voi ced-stop-burst* 
?*voiced-stop-burst-start-min-change*) 

(CF (voiced-stop burst-start-change ?voiced-stop-burst-start-change) 
?CF-start&: mi ghtbe-val id) 

; ; [ hatazaki 150 J ?voiced-stop-bur st-end may not be found. 
, : i (--

(power-decrease (?voiced-stop-burst-end&-NONE ?voiced-stop-burst-end-change) 
after ?voiced-stop-burst-start 50 
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=(- ?peak-freq 100) =(+ ?peak-freq 100) 
?:tesrrooth?'ng-for-f1'ndi ng-voi ced-stop-burst-endlK 
?"'vo-/ ced-stop-burst-end-mi n-changeJK) 

(CF (vo-/ced-stop burst-end-change ?voiced-stop-burst-end-change} 
?CF-end&: (?CF-end >= ?"'mi ghtbe-va7-/ d"'}} 

(CF (vo-/ced-stop burst-duration 
=(- ?vo-/ced-stop-burst-end ?voiced-stop-burst-start}} 

?CFdurati on&: (?CFdurati on >= ?JKmi ghtbe-va7 i d:te}}} 

(case 
((power-decrease (?voi ced-stop-burst-end&~NONE ?voiced-stop-burst-end-change) 

after ?voiced-stop-burst-start&~NONE 15 
=(- ?peak-freq 100) =(+ ?peak-freq 100) 
?*smoothing-for-finding-voiced-stop-burst-end* 0.0)) 

(otherwise 

＝＞ 
(bind ?voiced-stop-burst-end'NONE))) 

(case 
((po滋 r-decrease(?voiced-stop-burst-end&-NONE ?voiced-stop-burst-end-change) 

after ?voiced-stop-burst-start 30 
=(- ?peak-freq 100) =(+ ?peak-freq 100) 
?*smoothing-for-finding-voiced-stop-burst-end* 
?*voiced-stop-burst-end-min-change*) 

(CF (voiced-stop burst-end-change ?voiced-stop-burst-end-change) 
?CF-end) ; ; &: mi ghtbe-val id) 

(CF (voiced-stop burst-duration 
=(- ?voiced-stop-burst-end ?voiced-stop-burst-start)) 

?CFdurati on)) ; ; &: mi ghtbe-val id)) 
(otherwise 

＝＞ 
(bind ?voiced-stop-burst-end'NONE) 
(bind ?CF-end ?*CFunknoW1*) 
(bind ?CFduration ?*CFunknoW1*))) 

(BB ?BB) 

=> 
,, 
;; [hatazak"i 150) =(CFcomb (CFwe-/ght ?*strong-ev-/dence* ?CF-start) 
, ,、 (CFweight ?*weak-evidence* ?CF-end) 
, , (CFwei ght ?*weak-evi de nee* ?CFdurat-/ on)) 
, , (--

; ; =(CFand ?CF-start ?CF-end ?CFdurat-/on). 
; ; [hatazaki 135) Changed (CFand (CFcomb ?CF-start ?CF-end} ?CFdurat-/on) to 
; ； (CFand ?CF-start ?CF-end ?CFduration). 
, , 
(at ?BB 

(assert 
(voiced-stop-burst-exists ?voiced-stop-burst-start ?voiced-stop-burst-end ?peak-freq 

after ?here ?range ?freq-min ?freq-max 
=(CFval ue (CF and (CF comb (CFunknov.11) 

(CFwei ght ? *strong-evidence太 ?CF-start))
?CF-start)))))) 

/~\ 

(at ?BB 
(assert 
(voiced-stop-burst-exists ?voiced-stop-burst-start ?voiced-stop-burst-end ?peak-freq 

after ?here ?range ?freq-min ?freq-max 
=(CFval ue (CF and (CF comb (CFunknowi) 

(CFwei ght ?*strong-evi dence:i: ?CF-start) 
(CF如 ight ?:i:weak-evi dence:i: ?CF-end) 
(CF碑 ight ?:i:weak-evi dence:i: ?CFdurati on)) 

?CF-start)))))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*-

(defrule sg-voiced-stop-pos-in-word 
11 Hypothesizes position phoneme in word. 11 

(declare (salience ? *start-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(not (applied ?segment sg-voiced-stop-pos-inーゅrd))
(not (prop ?segment (phoneme-pos-inーゅrdno-buzz-head))) 
＝＞ 
(assert (applied ?segment sg-voiced-stop-pos-in-word)) 
(conflicting-alternatives 

(hypothesize 
(assert (prop ? segment (phoneme-pos-i nーゅrdhead))) 
(assert (CF (prop ? segment (phoneme-pos-1 n-ゅ rdhead)) =(CFunknowi)))) 

(hypothesize 
(assert (prop ?segment (phoneme-pos-i n-word middle))) 
(assert (CF (prop ? segment (phoneme-pos-i nーゅrdmiddle)) =(CFunknowi)))))) 

,,, ---------------------------------
(defrule voiced-stop-pos-head-in-word 

1111 

(declare (salience ?*start-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(not (applied ?segment voiced-stop-pos-head-in-word)) 
(prop ? segment (candi date-1 oc ?from ?to)) 
(prop ? segment (phoneme-pos-i n-word head)) 
?x <-(CF (prop ?segment (phoneme-pos-i n-word head&-no-buzz-head)) ?) 
(power-start ?power-start&-NONE&: (〉=1 OD (-?from ?power-start)) 

after O 2000 O 500 ?*silence-power-upper*) 
(power-strength =(-?power-start 50) ?power-start O 6000 ?pw-0-6000) .. 
(CF (voi ced-stop-power-i s-si 1 ence ?pw-0-6000) ?CFpw-0-6000&: mi ghtbe-val id) 
(power-increase (?vowel-startむ NONE?change-; ncrease) 

after ?from 100 0 6000 (11 11) 
?*vowel -start-min-change-after-voiced-stop*) 

(power-decrease (?vowel-end&: (eq ?vowel -end'NONE) ? change-decrease) 

＝＞ 
(retract ? x) 

before ?vowel-start=(-?vowel-start ?power-start) 3500 6000 (11 11) 
(?*vowel-end-min-change-before-voiced-stop* -60)) 

(assert (applied ? segment voi ced-stop-pos-head-i n-word)) 
(assert (CF (prop ? segment (phoneme-pos-i n-word head)) =(CF comb (CFunknoW1) 1. 0)))) 

(defrule voiced-stop-pos-middle-in-word 
1111 

(declare (salience ?:i:start-segrnentati on:i:)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(not (applied ?segment voi ced-stop-pos-mi ddl e-i n-word)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(prop ? segment (phoneme-pos-i n-word middle)) 
?x <-(CF (prop ?segment (phoneme-pas-in-word middle&~no-buzz-head)) ?) 
(power-increase (?vowel -start&~NONE ?change-increase) 

after ?from 200 O 6000 (11 11) 
(?*vowel-start-mi n-change-・after-voi ced-stop* -65)) 

(power-decrease (?vowel-end&~NONE ?change-decrease) 
before ?to 200 3500 6000 (11 11) 
(?:i:vowel -end-mi n-change-before-voi ced-stop:i: -65)) 

＝＞ 
(retract ?x) 
(assert (applied ?segment voi ced-stop-pos-mi ddl e-i n-word)) 
(assert (CF (prop ?segment (phoneme-pos-i n-word middle)) =(CFcomb (CFunkno叩） 1. 0)))) 
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; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-voiced-stop-left 

"" 
(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(CF (category ?segment voiced-stop) ?CF-category&:mightbe-valid) 
(not (prop ?segment (phoneme-pos-in-word no-buzz-head))) 
(not (applied ? segment sg-voi ced-stop-1 eft)) 
(not (start-time ?segment?)) 
=> 
(assert (applied ?segment sg-voiced-stop-left)) 
(con fl 1 cti ng-al ternati ves 

(hypothesize 
(assert (left-context ?segment si 1 ence)) 
(assert (CF (1 eft-context ? segment si 1 ence) =(CFunkno'M'l)))) 

(hypothesize 
(assert (1 eft-context ? segment vowel)) 
(assert (CF (1 eft-context ?segment vowel) =(CFunkno'M'l)))))) 

(defrule sg-no-buzz-head-voiced-stop-left 
1111 

(dec1 are (sa11 ence ? ネleft-segmentation*))
(segment-status ? segment segmentation) 
(category ?segment voiced-stop) 
(CF (category ?segment voiced-stop) ?CF-category&: mi ghtbe-val id) 
(prop ?segment (phoneme-pos-i n-word no-buzz-head)) 
(not (applied ?segment sg-no-buzz-head-voiced-stop-left)) 
(not (start-time ?segment?)) 
＝＞ 
(assert (applied ?segment sg-no-buzz-head-voiced-stop-left)) 
(conf1 i cti ng-a1 ternati ves 

(hypothesize 
(assert (left-context ?segment silence)) 
(assert (CF (left-context ?segment silence) =(CFunknov,11)))))) 

''' 
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(defrule sg-no-buzz-head-voiced-stop-left-silence-1 
11 Find ti me of the silence of no buzz-bar voiced-stop transition. " 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment voiced-stop) 
(prop ? segment (phoneme-pos-i nーゅrdno-buzz-head)) 
(left-context ?segment silence) 
(not (applied ?segment sg-no-buzz-head-voiced-stop-left-silence-1)) 
(prop ?segment (candidate-loc ?from ?to)) 
(CF (prop ? segment (phoneme-pos-i n-word no-buzz-head)) ?CFno-buzz-head&: mi ghtbe-va lid) 

; ; ； search segmenetation posision of left silence 
(power-start ?power-start&~NONE 

after O 2000 O 500 ?*silence-power-upper*) 

; ; ； check charasterictics of left silence 
(power-strength =(-?power-start 50) ?power-start O 6000 ?spw-0-6000) 
(CF (voi ced-stop-power-i s-si l ence ?spw-0-6000) ?CFspw-0-6000&: mi ghtbe-val id) 

; ; ； check charasteritics of voiced-stop 

＝＞ 

(power-strength ?power-start =(+ ?power-start 20) 0 500 ?vsp妬 0-500)
(CF (no-buzz-head-voi ced-stop-0-500-power ?vspw-0-500) ?CFvspw-0-500&: mi ghtbe-val id) 
?x<-(CF (left-context ?segment silence) ?CFl eft-si l ence) 

(retract ? x) 
(assert (applied ?segment sg-no-buzz-head-voiced-stop-left-silence-1)) 
(assert (prop ? segment (procedi ng-si l ence-end-t i me ? power-start))) 
(assert (CF (left-context ? segment silence) 

=(CFand 
(CF comb ?CFl eft-si 1 ence 

(CFwei ght ?*weak-evidence* ?CFspw-0-6000) 
(CFwei ght ?*strong-evidence* ?CFvspw-0-500)) 

?CFspw-0-6000 
?CFvspw-0-500)))) 

(defrule sg-no-buzz-head-voiced-stop-left-silence-done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(CF (category ? segment voiced-stop) ?CF-category&: mi ghtbe-val id) 
(prop ? segment (phoneme-pos-i n-word no-buzz-head)) 
(left-context ? segment silence) 
(CF (left-context ?segment silence) ?CF-context&: mi ghtbe-val id) 
(not (applied ? segment sg-no-buzz-head-voi ced-stop-1 eft-si l ence-done-1)) 
(CF (prop ? segment (phoneme-pos-i nーゅrdno-buzz-head)) 

?CFno-buzz-head&:(CFequal ?CFno-buzz-head 1.0)) 
(prop ? segment (procedi ng-si l ence-end-t i me ?pos)) 
＝＞ 
(assert (applied ?segment sg-no-buzz-head-voiced-stop-left-silence-done-1)) 
(hypothesize 

(assert (start-ti me ? segment ? pos)) 
(assert (CF (start-time ?segment ?pos) =(CFvalue ?CF-context))))) 

''' 
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(defrul e sg-head-voi ced-stop-1 eft-si l ence-1 
11 Find ti me of the silence-voiced-stop transition." 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment voiced-stop) 
(prop ? segment (phoneme-pos-i n-word head)) 
(not (prop ?segment (phoneme-pos-in-word no-buzz-head))) 
(left-context ? segment silence) 
(not (applied ? segment sg-head-voi ced-stop-1 eft-si l ence-1)) 
(prop ?segment (candidate-loc ?from ?to)) 
,< CF (prop ? segment. (phoneme-pos-i n-word head)) ?CFhead&: mi ghtbe-val id) 

; ; ； search segmenetation posision of left silence 
(power-start ?power-start&~NDNE after O 2000 O 500 ?*silence-power-upper*) 

; (power-start ?power-start&~NONE before=(+ ?from 10) 200 O 500 ?*silence-power-upper*) 

; ; ; check charasterictics of left silence 
(power-strength =(-?power-start 50) ?power-start O 6000 ?spw-0-6000) 
(CF (voi ced-stop-power-i s-si l ence ?spw-0-6000) ?CFspw-0-6000&: mi ghtbe-val 1 d) 

; ; ； check charasteritics of voiced-stop 

＝＞ 

(power亀-strength?power-start =(+ ?power-start 30) 0 500 ?vspw-0-500) 
(CF (voi ced-stop-0-500-power ?vspw-0-500) ?CFvspw-0-500&: mi ghtbe-val id) 
(pov尼r-strength?power-start=(+ ?power-start 30) 500 3500 ?vspw-500-3500) 
(CF (voi ced-stop-500-3500-po如 r?vspw-500-3500) ?CFvspw-500-3500&: mi ghtbe-val id) 
(CF (voi ced-stop-power-rati o-0-500-500-3500 =(-?vspw-0-500 ?vspw-500-3500)) 

?CFvspr-0-500-500-3500&: mi ghtbe-val id) 

?x<-(CF (left-context ?segment silence) ?CFl eft-si l ence) 

(retract ? x) 
(assert (applied ?segment sg-head-voiced-stop-left-silence-1)) 
(assert (prop ?segment (proceding-silence-end-time ?power-start))) 
(assert (CF (left-context ? segment silence) 

=(CF and 
(CF comb ?CFl eft-si l ence 

(CFwei ght ? り.eak-evidence* ?CFspw-0-6000) 
(CFwei ght ?*weak-evidence* ?CFvspw-0-500) 
(CF如 ight ?*涎ak-evidence* ?CFvspw-500-3500) 
(CF如 ight ?*evidence* ?CFvspr-0-500-500-3500)) 

?CFsp妬 0-6000))))

(defrul e sg-head-voi ced-stop-1 eft-si 1 ence-done-1 

"" 
(declare (salience ?*l eft-segrnentati on-end*)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(CF (category ? segment voi ced-stop) ? CF-category&: mi ghtbe-val i d) 
(prop ? segment (phoneme-pos-i n-word head)) 
(not (prop ? segment (phoneme-pos-i n-word no-buzz-head))) 
(left-context ?segment silence) 
(CF (left-context ?segment si 1 ence) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-head-voiced-stop-left-silence-done-1)) 
(CF (prop ? segment (phoneme-pos-i n-word head)) ?CFhead&: (CF equal ?CFhead 1. 0)) 
(prop ? segment (procedi ng-si l ence-end-ti me ?pos)) 
＝〉

(assert (applied ? segment sg-head-voi ced-stop-1 eft-si l ence-done-1)) 
(h匹 othesize

(assert (start-time ?segment ?pos)) 
(assert (CF (start-ti me ? segment ?pos) =(CFva l ue ? CF-context))))) 

... 
-------------------------------------------------・---------------------, , , 
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(defrul e sg-mi d-voi ced-stop-1 eft-vowel-1 
11 Find ti me the procedi ng vowel starts. 11 

(declare (salience (+ ?*1 eft-segmentati on* 1))) 
(segment-status ?segment segmentation) 
(category ? segment voiced-stop) 
(prop ?segment (phoneme-pos-i n-w::ird middle)) 
(not (prop ?segment (phoneme-pas-inーゅrdno-buzz-head))) 
(1 eft-context ? segment vowel) 
?x<-(CF (1 eft-context ?segment vowel) ?CFl eft-vowel) 
(not (applied ? segment sg-mi d-voi ced-stop-1 eft-vowel -1)) 
(prop ? segment (can di date-1 oc ? from ?to)) 
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(CF (prop ? segment (phoneme-pos-i n-ゅ rdmiddle)) ?CFmiddle&:(CFequal ?CFmiddle 1.0)) 

; ; ； search segrnenetation posision of left vo如 1
(power-decrease (?pos&~NONE ?vsp-decrease) before ?from 200 3500 6000 (11 11) 

(?*VO如 1-end-min-change-before-voi ced-stop* -65)) 
(CF (mi d-voi ced-stop-power-decrease-1 eft ?vsp-decrease) ?CFvsp-decrease&: mi ghtbe-val; d) 

; ; ; check charasteristics of voiced-stop 
(power-strength ?pos =(+ ?pos 30) O 500 ?vspw-0-500) 
(CF (voi ced-stop-0-500-po如 r?vspw-0-500) ?CFvspw-0-500&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 30) 500 3500 ?vspw-500-3500) 
(CF (voi ced-stop-500-3500-power ?vspw-500-3500) ?CFvspw-500-3500&: mi ghtbe-val id) 
(CF (voi ced-stop-power-rati o-0-500-500-3500 =(-?vspw-0-500 ?vspw-500-3500)) 

?CFvspr-0-500-500-3500&: mi ghtbe-val id) 

; ; ； check charasterictics of left vowel 
(power-strength =(-?pos 30) ?pos O 1000 ?vpw-0-1000) 
(CF (vowel-by-voiced-stop 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(pov;er-strength =(-?pos 30) ?pos 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-voiced-stop 1000-6000-power ?vpw-1000-6000) 

?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength =(-?pos 30) ?pos 5000 6000 ?vpw-5000-6000) 
(CF (voiced-stop-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ? segment sg-mi d-voi ced-stop-1 eft-vowel -1)) 
(hypothesize 

(assert (prop ?segment (proceding-vowel-end-time ?pos))) 
(retract ?x) 
(assert (CF (1 eft-context ? segment vowel) 

=(CFand (CFcomb ?CFl eft-vowel 
(CFwei ght ?*strong-evidence* ?CFvsp-decrease) 
(CFwei ght ?*weak-evidence* ?CFvspw-0-500) 
(CFwei ght ?*weak-evi dence:i: ?CFvspw-500-3500) 
(CFwei ght ?*evidence* ?CFvspr-0-500-500-3500) 
(CFwei ght ?:i:weak-evi dence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000) 
(CFwei ght ?:i:evi dence* ?CFvpr-0-1000-5000-6000)) 

?CFvsp-decrease))))) 

(defrul e sg-mi d-voi ced-stop-1 eft-vowel -done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(category ? segment voiced-stop) 
(CF (category ? segment voiced-stop) ?CF-category&: mi ghtbe-val id) 
(prop ? segment (phoneme-pos-i n-word middle)) 
(not (prop ?segment (phoneme-pas-in-word no-buzz-head))) 
(CF (prop ?segment (phoneme-pos-i n-word middle)) ?CFmi ddl e&: mi ghtbe-val id) 
(left-context ?segment vo滋 l)
(CF (left-context ? segment vo如 l) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-mid-voiced-stop-left-vowel-done-1)) 
(prop ? segment (procedi ng-vov. そ1-end-time?pos)) 
＝〉

(assert (applied ? segment sg-mi d-voi ced-stop-1 eft-vowel -done-1)) 
(hypothesize 

(assert (start-time ?segment ?pos)) 
(assert (CF (start-time ?segment ?pos) =(CFval ue ?CF-context))))) 
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LMI 7: > ha tazaki>sre>seg-voiced-stop>seg-v oiced-stop-righ t.art.6 0 2/02/89 15:52:40 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrul e sg-voi ced-stop-ri ght 
"Hypothesizes right phoneme." 

(declare (salience ?*right-segmentation*)) 
(. Vl e叩 01nt?v 

"'" 

(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(CF (category ?segment voiced-stop) ?CF-category&:mightbe-valid)) 

(vie叩 oint?
(exists (start-time ?segment?))) ... .. 

(not (prop ?segment (phoneme-pos-in-word no-buzz-head))) 
(not (applied ?segment sg-voiced-stop-right)) 
(not (end-time ?segment?)) 
＝〉

(at ?v 
(assert (applied ?segment sg-voiced-stop-right)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ? segment vowel)) 
(assert (CF (right-context ? segment vowel) =(CFunknowi))))))) 

, .... -------------------------------------------------------------

(defrule sg-no-buzz-head-voiced-stop-right 
11 Hypothesizes right phoneme. 11 

(declare (salience ?*right-segmentationよ））
(vieゅoint ?v 

"'" 

(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(CF (category ?segment voiced-stop) ?CF-category&:mightbe-va1id)) 

(vieゆ oint?
(exists (start-time ?segment ?))) 

""' 
(not (applied ?segment sg-no-buzz-head-voiced-stop-right)) 
(prop ? segment (phoneme-pos-i n-w:ird no-buzz-head)) 
(not (end-time ?segment ?)) 
＝＞ 
(at ?v 

... , , , 

(assert (applied ?segment sg-no-buzz-head-voiced-stop-right)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ? segment vowel)) 
(assert (CF (right-context ? segment vowel) =(CFunknow,))))))) 

----------------------------------------------------------------------



LMl 7: > ha tazaki>sre>seg-voiced-stop>seg-voiced-stop-right.art.60 2/02/89 I 5:52:40 Page 2 

(defrul e sg-no-buzz-head-voi ced-stop-ri ght-vowel-1 
"Find ti me the following burst starts." 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment voiced-stop) 
(right-context ?segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
(not (applied ? segment sg-no-buzz-head-voi ced-stop-ri ght-vowel -1)) 
(prop ? segment (phoneme-pos-i n-w;:;rd no-buzz-head)) 
(prop ? segment (can di date-1 oc ? from ?to)) 

; ; ； search segmenetat ion posi si on of right vowel 
(voiced-stop-burst-exists ?voiced-stop-burst-start&: (>= ?voiced-stop-burst-start ?to) 

?pos&~NONE 
?voiced-stop-burst-freq 
after=(-?to 10) 40 
?*voiced-stop-burst-freq-min* 
?*voiced-stop-burst-freq-max* 
?CFvoi ced-stop-burst&: mi ghtbe-val id) 

(not (voiced-stop-burst-exists ?v-b-start ?v-b-end&-、NONE?v-b-freq 
after=(-?to 10) 40 
?*voiced-stop-burst-freq-mint 
?*voiced-stop-burst-freq-max* 
?another-burst&:(CFgreaterp ?another-burst ?CFvoiced-stop-burst))) 

; ; ; check charasterictics of right burst 
(power-strength ?pos =(+ ?pos 30) 0 1000 ?vpw-0-1000) 
(CF (vowel-by-voiced-stop 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 30) 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-voiced-stop 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 30) 5000 6000 ?vpw-5000-6000) 
(CF (voi ced-stop-vowel-power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(retract ?x) 
(assert (applied ?segment sg-no-buzz-head-voiced-stop-right-vowel-1)) 
(assert (prop ?segment (following-vowel-start-time ?pos))) 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CFri ght-vowel 
(CFwei ght ?*strong-evidence* ?CFvoi ced-stop-burst) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CF'v,¥;;i ght ?*'v,1:;ak-evi dence* ?CFvpw-1000-6000) 
(CF'v,1:;i ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFvoiced-stop-burst)))) 

(defrule sg-no-buzz-head-voiced-stop-right-vo'v,1:;l-done-1 

.. 

1111 

(declare (salience ?*right-segmentation*)) 
(segment-status ? segment segmentation) 
(category ? segment voiced-stop) 
(prop ? segment (phoneme-pos-i nーゅrdno-buzz-head)) 
(CF (category ? segment voiced-stop) ?CF-category&: mi ghtbe-val id) 
(right-context ? segment vowel) 
(CF (right-context ?segment VO'v,1:;l) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-no-buzz-head-voiced-stop-right-vo'v,1:;l-done-1)) 
(prop ?segment (following-vo'v,1:;l-start-time ?pos)) 
＝＞ 
(assert (applied ?segment sg-no-buzz-head-voiced-stop-right-vowel-done-1)) 
(hypothesize 

(assert (end-ti me ? segment ?pos)) 
(assert (CF (end-time ?segment ?pos) =(CFvalue ?CF-context))))) 

''' 



LMl 7 :> ha tazaki>sre>seg-v oiced-!itO p>seg-voiced-sto p-right.art.60 

(defrul e sg-voi ced-stop-ri ght:-vowel-1 
11 Find ti me the following burst starts. 11 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment voiced-stop) 
(ri gh t-context ? segment vowe 1) 
?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
(not (applied ?segment sg-voi ced-stop-ri ght-vowel -1)) 
(prop ?segment (candidate-lac ?from ?to)) 
(prop ? segment (phonerne-pos-i n→ .ord ?head-or-mi d&~no-buzz-head)) 

; ; ； search segmenetation posision of right vowel 
(voiced-stop-burst-exists ? vpos 

?voiced-stop-burst-end 
?voiced-stop-burst-freq 
after =(-?to 1 O) 100 
?+voiced-stop-burst-freq-min* 
? * voi ced-s top-burst-freq-max* 
?CFvoiced-stop-burst&:mightbe-valid) 

(not (voiced-stop-burst-exists ? ? ? 
after=(-?to 10) 100 
?*voiced-stop-burst-freq-min* 
?*voiced-stop-burst-freq-max* 

2/02/89 15:52:40 Page 3 

?another-burst&:(CFgreaterp ?another-burst ?CFvoiced-stop-burst))) 

(power-increase (?pos&~NONE&:(>= ?pos ?vpos) ?change-increase) 
after =(-?vpos 1 O) 40 O 500 (11 15) 0. 0) 

; ； ; check charasteristics of voiced-stop 
(power-strength =(-?vpos 30) ?vpos O 500 ?vspw-0-500) 
(CF (voi ced-stop-0-500-power ?vspw-0-500) ?CFvspw-0-500&: mi ghtbe-val id) 
(power-strength =(- ?vpos 30) ?vpos 500 3500 ?vspw-500-3500) 
(CF (voi ced-stop-500-3500-power ?vspw-500-3500) ?CFvspw-500-3500&: mi ghtbe-val id) 
(CF (voi ced-stop-power-rati o-0-500-500-3500 =(-?vspw-0-500 ?vspw-500-3500)) 

?CFvspr-0-500-500-3500&: mi ghtbe-val id) 

; ; ； check charasterictics of right burst 
(power-strength ?pos =(+ ?pos 30) O 1000 ?vpw-0-1000) 
(CF (vowel-by-voiced-stop 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 30) 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-voiced-stop 1000-6000-po碑 r?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(po滋 r-strength?pos =(+ ?pos 30) 5000 6000 ?vpw-5000-6000) 
(CF (voi ced-stop-vo碑 1-po如 r-ratio-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(retract ? x) 
(assert (applied ?segment sg-voi ced-stop-ri ght-vowel -1)) 
(assert (prop ?segment (foll owi ng-vo滋 1-start-time ?pos))) 
(assert (CF (right-context ?segment vo如 l)

=(CF and (CF comb ?CFri ght-vowel 
(CFwei ght 7*strong-evi dence* ?CFvoi ced-stop-burst) 
(CFwei ght ?*weak-evidence* ?CFvsp妬 0-500)
(CF如 ight ?*weak-evidence* ?CFvspw-500-3500) 
(CFwei ght ?*evidence* ?CFvspr-0-500-500-3500) 
(CF碑ight ?*碑ak-evidence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFvoiced-stop-burst)))) 

(defrule sg-voiced-stop-right-vowel-2 
11 Find ti me the following burst starts. 11 

(declare (salience ?*ri ght-segrnentati on*)) 
(segment-status ?segment segrnentati on) 
(category ?segment voiced-stop) 
(right-context ?segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFright-vowel) 
(not (applied ?segment sg-voiced-stop-right-vowel-1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(prop ?segment (phonerne-pos-in-word ?head-or-mid&~no-buzz-head)) 

; ; ； search segmenetati on posi si on. of right vowel 
(voiced-stop-burst-exists ?pos 

?voiced-stop-burst-end 



LMl 7: > ha ta:z;aki>sre>seg-voiced-stop>seg-voiced-stop-righ t_art.6 0 

?voiced-stop-burst-freq 
after=(-?to 10) 100 
?*voiced-stop-burst-freq-min* 
?*voiced-stop-burst-freq-max* 
?CFvoi ced-stop-burst&: mi ghtbe-val id) 

(not (voiced-stop-burst-exists 7 ? ? 
after =(-?to 10) 100 
?:i:voi ced-stop-burst-freq-mi n* 
?*voiced-stop-burst-freq-max* 

2/02/89 15:52:40 Page 4 

?another-burst&:(CFgreaterp ?another-burst ?CFvoiced-stop-burst))) 

(po碑 r-increase (?pos-i nc&: (or (eq ?pos-i nc'NONE) (< ?pos-i nc ?pos)) ?change-increase) 
after =(-?pos 10) 40 0 500 (11 15) 0. 0) 

;;; check charasteristics of voiced-stop 
(power-strength =(-?pos 30) ?pos O 500 ?vspw-0-500) 
(CF (voi ced-stop-0-500-power ?vspw-0-500) ?CFvspw-0-500&: mi ghtbe-val id) 
(power-strength =(-?pos 30) ?pos 500 3500 ?vspw-500-3500) 
(CF (voi ced-stop-500-3500-power ?vspw-500-3500) ?CFvspw-500-3500&: mi ghtbe-val; d) 
(CF (voi ced-stop-power-rati o-0-500-500-3500 =(-?vspw-0-500 ?vspw-500-3500)) 

?CFvspr-0-500-500-3500&: mi ghtbe-val id) 

; ; ; check charasterictics of right burst 
(power-strength ?pos =(+ ?pos 30) O 1000 ?vp炉 0-1000) 
(CF (vowel-by-voiced-stop 0-1000-power ?vpw-0-1000) ?CFvpw-0-1 ODO&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 30) 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-voiced-stop 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val; d) 
(power-strength ?pos =(+ ?pos 30) 5000 6000 ?vpv. ← 5000-6000) 
(CF (voi ced-stop-vowel-power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(retract ?x) 
(assert (applied ?segment sg-voi ced-stop-ri ght-vowel-1)) 
(assert (prop ?segment (following-vowel-start-time ?pos))) 
(assert (CF (right-context ?segment vowel) 

=(CFand (CF comb ?CFri ght-vowel 
(CFwei ght ?*strong-evidence* ?CFvoi ced-stop-burst) 
(CFwei ght ?*weak-evidence* ?CFvspw-0-500) 
(CFwei ght ?*weak-evidence* ?CFvspw-500-3500) 
(CFwei ght ?*evidence* ?CFvspr-0-500-500-3500) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFvoi ced-stop-burst)))) 

(defcontradi cti on 1 st-or-2nd-pos-voi ced-stop-ri ght "" 
(prop ?segment (following-vowel-start-ti me ?pos)) 
(prop ?segment (following-vowel-start-time ~?pos))) 

(defrul e sg-voi ced-stop-ri ght-vowel -done-1 

"" 
(declare (salience ?*right-segmentation*)) 
(segment-status ? segment segmentation) 
(category ? segment voiced-stop) 
(CF (category ? segment voiced-stop) ?CF-category&: mi ghtbe-val id) 
(right-context ?segment vowel) 
(CF (right-context ?segment vowel) ?CF-context&:mightbe-valid) 
(not (applied ?segment sg-voi ced-stop-ri ght-vowel -done-1)) 
(prop ?segment (following-vowel-start-time ?pos)) 
(prop ? segment (phoneme-pos-i n-word ?head-or-mi d&-no-buzz-head)) 
＝＞ 
(assert (applied ? segment sg-voi ced-stop-ri ght-vowel -done-1)) 
(hypothesize 

(assert (end-time ?segment ?pos)) 
(assert (CF (end-time ?segment ?pos) =(CFval ue ?CF-context))))) 
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LMl 7: > ha tazaki>sre>seg-voiced-sto p>seg-voiced-stop-end.art.21 1/25/89 20:49:20 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一
; ; ； check middle voiced-stop i snot R by duration ti me 
(defrul e sg-mi d-voi ced-stop-i snot-R-durati on-ti me 

1111 

(declare (salience(+ ?*end-segmentation* 2))) 
(not (applied ?segment sg-mid-voiced-stop-isnot-R-duration-time)) 
(prop ? segment (phoneme-pos-i n-word middle)) 
(CF (prop ? segment (phoneme-pos-i n-word middle)) ?CFmi ddl e&: (CF equal ?CFmi ddl e 1. D)) 
(join 

(category ?segment voiced-stop) 
?x<-(CF (category ?segment ?voiced-stop) ?CFcategory&:mightbe-valid)) 

(join 
(start-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-ti me ? segment ? end) ? CF end))) 

; ; ; not-R-duration-time 
(power-decrease (?vowel -end&-NONE ?change-decrease&: (?change-decrease >= D. 5)) 

after=(-?start 10) =(-?end (-?start 10)) 1000 4000 (11 11) 
(?tvowel -end-min-change-before-voiced-stop* -65)) 

(power-increase (?vowel-start&~NONE ?change-increase&:(?change-increase >= 0.5)) 
before =(+ ?end 10) =(-(+ ?end 1 O) ? start) 1 ODO 4000 (11 11) 
(?*vowel-start-min-change-after-voiced-stop* -65)) 

(CF (voi ced-stop-not-R-durati on-ti me =(-?end ?start)) ?CFnot-R-durati on) 
＝＞ 
(retract ? x) 
(assert (applied ?segment sg-mi d-voi ced-stop-i snot-R-durati on-ti me)) 
(assert (CF (category ?segment voiced-stop) 

=(CFand (CFcomb ?CFcategory 
(CFwei ght ?*strong-evidence* ?CFnot-R-durati on) 
?CFnot-R-durati on))))) 

,,,, check voiced-stop duration time 
; (defrul e sg-voi ced-stop-durati on-ti me 

"" 
(declare (salience(+ ?*end-segmentation* i))) 
(not (applied ?segment sg-voiced-stop-duration-time)) 
(join 

(category ?segment voiced-stop) 
?x<-(CF (category ?segment ?voiced-stop) ?CFcategory &: mi ghtbe-val id)) 

(join 
(start-time ?segment ?start) 
(expl i ci、t(CF (start-time ?segment ?start) ?CFstart))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend))) 

(CF (voiced-stop-duration-time=(-?end ?start)) ?CFduration) 
＝＞ 
(retract ?x) 
(assert (applied ?segment sg-voiced-stop-duration-time)) 
(assert (CF (category ?segment voiced-stop) 

=(CFand (CF comb ?CFcategory 
(CFwei ght ?*evidence* ?CFdurati on) 
?CFduration))))) 
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LMl 7:>hatazaki>SRE>SEG-NASAL>get-nasal-peak-candidates-lisp_l 2 1 /31 /89 10:35:06 Page I 

;;; -*-Mode: LISP; Syntax: Common-lisp; Package: ART-USER; Base: 10 -*-
(defun get-nasal-peak-candidates() 

(let ((nasal-peak-candidates (cddr (USER::call-speechfunc 
(list II POWER-RATIO-PEAKS" 

(loop for peak in.nasal-peak-candidates 
collect peak))) 

-,;; 

0 2000 
0 500 

5000 6000 
10 2. 5 
15 11))))) 
11 15))))) 
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LMl 7 :> hatazaki>sre>seg-nasal>seg-nasal.art.30 1/19/89 20:30:43 Page 1 

; ; ; -:i:-ぬde:ART; Package:art-user; Base:10; Default-character-style: (:FIX :ROMAN :NORMAL) -*-

(defru1 e sg-nasal -0 
"Finds a candidate of nasal." 

(declare (salience ?*fi nd-candi date:i:)) 
(segrnenti ng nasal) 
(nasal-peak-candidate ?peak-1 oc ?peak-value) 
(CF (nasal-peak-can di date ?peak-value) ?CFnasal -peak&: mi ghtbe-val id) 

; (nasal-region-candidate ?from ?to&:(?frorn <= ?peak-loc)&:(?peak-loc <= ?to)) 
(BB ?BB) 
＝＞ 
(bind ? segment (gensym "SEG-")) 
(at ?BB 

(assert (nasal-candidate ?peak-loc ?peak-loc)) 
(assert (schema ? segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ? segment nasal)) 
(assert (prop ? segment (can di date-1 oc ? peak-1 oc ? peak-1 oc)) 

(segment-status ?segment segmentation) 
(CF (category ?segment nasal) 

=(CF and (CF comb (CFunknov.n) 
(CFwei ght ?*strong-evidence* ?CFnasal -peak)) 

?CFnasal-peak)))))) 

(defrule get-nasal-peak-candidates 

＝＞ 

(declare (salience ?:i:top-do叩＊））
(goal (nasal-peak-can di date ?peak-1 oc&?? ?peak-value&??)) 
(explicit (not (nasal-peak-candidate ?peak-loc ?peak-value))) 

(bind ?nasal-peak-candidates 
(get-nasal-peak-candidates)) 

(for peak in ?nasal-peak-candidates 
do (assert =(seq$ (cons'nasal-peak-candidate peak))))) 

; (defrule get-nasal-region-candidates 
; (declare (salience ?:i:top-dov.n*)) 
; (goal (nasal -region-candidate ?from&?? ?to&??)) 
; (explicit (not (nasal -region-candidate ?from ?to))) 
; ＝＞ 
; (bind ?nasal-region-can di dates 
; (get-nasal-region-candidates)) 
; (for region in ?nasal-region-candidates 
; do (assert =(seq$ (cons'nasal -region-candidate region))))) 
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LMl 7 :> ha tazaki>sre>seg-nasal>seg-nasal-pos-in-word.art.26 1/23/89 11:50:05 Page 1 

; ; ; -*-ぬde:ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-nasal-pos-in-word 
11 Hypothesizes position phoneme in word. 11 

(declare (salience ?*start-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment nasal) 
(not (applied ?segment sg-nasal -pos-i n-word)) 
＝＞ 
(assert (applied ?segment sg-nasal-pos-in-word)) 
(conflicting-alternatives 

(hypothesize 
(assert (prop ?segment (phoneme-pos-in-word head))) 
(assert (CF (prop ?segment (phoneme-pos-inーゅrdhead)) =(CFunknov.11)))) 

(hypothesize 
(assert (prop ?segment (phoneme-pos-i n-word middle))) 
(assert (CF (prop ? segment (phoneme-pos-i n-word middle)) =(CFunknov.11)))))) 

(defrule nasal-pos-head-in-word 
1111 

(declare (salience ?*start-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment nasal) 
(not (applied ?segment nasal-pos-head-in-word)) 
(prop ? segment (candi date-1 oc ?from ?to)) 
(prop ? segment (phoneme-pos-i n-word head)) 
?x <-(CF (prop ?segment (phoneme-pos-i n-word head)) ?) 
(power-start ?power-start&~NONE&:(>= 100 (-?from ?power-start)) 

after O 2000 0 500 ?*silence-power-upper*) 
(power-strength =(-?power-start 50) ?power-start O 6000 ?pw-0-6000) 
(CF (nasal -power-is-silence ?pw-0-6000) ?CFpw-0-6000&: mi ghtbe-val id) 

(power-increase (?vowel-start&--、NONE? change-increase) 
after =(-?to JO) 200 5000 6000 (11 11) 
?*vowel-start-min-change-after-nasal*) 

(power-decrease (?vowel-end&: (eq ?vowel-end'NONE) ?change-decrease) 
before ?vowel -start =(-?vowel -start ?power-start) 
5000 6000 (11 11) (?*vowel-end-min-change-before-nasal * -60)) 

＝＞ 
(retract ?x) 
(assert (applied ?segment nasal-pos-head-in-word)) 
(assert (CF (prop ?segment (phoneme-pas-inーゅrdhead)) =(CFcomb (CFunknown) 1.0)))) 

(defrul e nasal -pos-mi ddl e-i n-word 
1111 

(declare (salience ?:i:start-segmentati on:i:)) 
(segment-status ?segment segmentation) 
(category ?segment nasal) 
(not (applied ? segment nasal-pos-mi ddl e-i n-word)) 
(prop ? segment (can di date-1 oc ? from ?to)) 
(prop ? segment (phoneme-pos-i n-word middle)) 
?x <-(CF (prop ?segment (phoneme-pos-in-word middle))?) 
(power-increase (?vowel -start&~NONE ? change-increase) 

after ?from 200 5000 6000 (11 11) 
?:i:vowel -start-min-change-after-nasal*) 

(power-decrease (?vowel -end&~NONE ?change-decrease) 

＝＞ 
(retract ?x) 

before ?to 200 5000 6000 (11 11) 
?*vowel-end-min-change-before-nasal*) 

(assert (applied ?segment nasal-pas-middle-inーゅrd))
(assert (CF (prop ?segment (phoneme-pas-inーゅrdmiddle)) =(CF comb (CFunknown) 1. 0)))) 
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LMl 7 :> ha tazaki>sre>seg-nasal>seg-nasal-left.art.54 1 /30/89 19:45:51 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 D; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

(defrule sg-nasa1-1eft 
1111 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment nasal) 
(CF (category ? segment nasal) ?CF-category&: mi ghtbe-val id) 
(not (appl 1 ed ?segment sg-nasal -1 eft)) 
(not (start-time ? segment ?)) 
=>. 
(assert・(applied ? segment sg-nasal -1 eft)) 
(conflicting-alternatives 

''' 

(hypothesize 
(assert (left-context ?segment si 1 ence)) 
(assert (CF (left-context ? segment silence) =(CFunkno'M"l)))) 

(hypothesize 
(assert (1 eft-context ? segment vowel)) 
(assert (CF (left-context ?segment vowel) =(CFunkno'M"l)))))) 



LMl 7: >-ha tazaki>-sre>-seg-nasal>-seg-nasal-left.art.54 1 /30 /8 9 19: 45: S 1 Page 2 

(defrul e sg-head-nasal -1 eft-si l ence-1 
11 Find ti me of the silence-nasal transition. 11 

(declare (salience ?*left-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment nasal) 
(prop ?segment (phoneme-pos-i n-word head)) 
(left-context ? segment silence) 
(not (applied ? segment sg-head-nasal -1 eft-si l ence-1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 
(CF (prop ?segment (phoneme-pos-in-word head)) ?CFhead&:(CFequal ?CFhead 1.0)) 

; ; ; search segmenetation posision of left silence 
(power-start ?power-start&~NONE after O 2000 0 500 ?*silence-power-upper*) 

; (power-start ?power-start&~NONE before ?from 100 0 500 ?*silence-power-upper*) 

; ; ； check charasterictics of left silence 
(power-strength =(-?power-start 50) ?power-start O 6000 ? spw-0-6000) 
(CF (nasal-power-1 s-si l ence ?spw-0-6000) ?CFspw-0-6000&: mi ghtbe-val id) 

; ； ; check charasteri ti cs of nasal 
(power-strength ?power-start =(+ ?power-start 30) O 500 ?npw-0-500) 
(CF (head-nasal -0-500-power ?np炉 0-500) ?CFnp炉 0-500&:mi ghtbe-val id) 
(power-strength ?power-start =(+ ?power-start 30) 500 1000 ?npw-500-1 ODO) 
(CF (head-nasal -500-1000-power ?npw-500-1000) ?CFnpw-500-1000&: mi ghtbe-val id) 
(CF (nasal-power-ratio-0-500-500-1000 =(-?np炉 0-500?npw-500-1000)) 

?CFnpr-0-500-500-1000&: mi ghtbe-val id) 
?x<-(CF (left-context ?segment silence) ?CFl eft-si l ence) 
＝＞ 
(retract ? x) 
(assert (applied ? segment sg-head-nasal -1 eft-si l ence-1)) 
(assert (prop ?segment (proceding-silence-end-time ?power-start))) 
(assert (CF (left-context ? segment silence) 

=(CFand (CFcomb ?CFl eft-si l ence 
(CFwei ght ?*weak-evidence* ?CFspw-0-6000) 
(CFwei ght ? キweak-evidence*?CFnp妬 0-500)
(CFwei ght ?*weak-evidence* ?CFnpw-500-1000) 
(CFwei ght ?*weak-evidence* ?CFnpr-0-500-500-1000)) 

?CFspw-0-6000)))) 

(defrul e sg-head-nasal-1 eft-si l ence-done-1 
1111 

(declare (salience ?*left-segmentation-end*)) 
(segment-status ?segment segmentation) 
(category ?segment nasal) 
(CF (category ? segment nasal) ?CF-category&: mi ghtbe-val id) 
(prop ? segment (phoneme-pos-i n-=rd head)) 
(left-context ?segment silence) 
(CF (left-context ? segment silence) ?CF-context&: mi ghtbe-val id) 
(not (applied ? segment sg-head-nasal -1 eft-si l ence-done-1)) 
(CF (prop ? segment (phoneme-pos-i n-ゅ rdhead)) ?CFhead&: (CF equal ?CFhead 1. O)) 
(prop ?segment (preceding-silence-end-time ?pos)) 
＝＞ 
(assert (applied ?segment sg-head-nasal-left-silence-done-1)) 
(hypothesize 

(assert (start-time ?segment ?pos)) 
(assert (CF (start-time ?segment ?pos) =(CFvalue ?CF-context))))) 

・・・----------------------------------------------------------------------
''' 



LMl 7 :> ha tazaki>sre>seg-nasal>seg-nasal-left.art.54 

(defrul e sg-mi d-nasal-1 eft-vowel -1 
11 Find ti me the procedi ng vowel starts. 11 

(declare (salience(+ ?*left-segmentation:i: 1))) 
(segment-status ?segment segmentation) 
(category ?segment nasal) 
(prop ? segment (phoneme-pos-i n-word middle)) 
(1 eft-context ? segment vowel) 
?x<-(CF (left-context ?segment vowel) ?CFleft-vowel) 
(not (applied ? segment sg-mi d-nasal -1 eft-vowel -1)) 
(prop ?segment (candidate-lac ?from ?to)) 

I /30/89 19:45:51 Page 3 

(CF (prop ? segment (phoneme-pos-i n-word middle)) ?CF middle&: (CF equal ?CFrni ddl e 1. D)) 

;;; search segmenetation posision of left vowel 
(power-decrease (?vowel -end&~NONE ?change-decrease) 

before ?from 100 
5000 6000 (11 11) ?*vowel-end-min-change-before-nasal*) 

(spectral-change (?pos&-NONE ?value) 
before ?from 100 
0 6000 (9 5) 7. 5 0. 0 0.1 2. 8) 

(power-increase (?pw-inc-pos ?change-increase) 
after =(-?pos 20) 30 1000 4000 (11 11) 0. 5) 

(CF (mid-nasal -i ncrease-near-seg-pos ?change-increase) ?CFchange-i ncrease&: mi ghtbe-val id) 
(CF (mi d-nasal-spectral-change-1 eft ?value) ?CFsp-change&: mi ghtbe-val id) 

; ； ; check charasteristics of nasal 
(power-strength ?pos =(+ ?pos 30) O 500 ?npw-0-500) 
(CF (mi d-nasal-0-500-power ?npw-0-500) ?CFnpw-0-500&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 30) 500 1 000 ?npw-500-1 ODO) 
(CF (mid-nasal -500-1000-power ?npw-500-1 ODO) ?CFnpw-500-1000&: mi ghtbe-val id) 
(CF (nasal-power-rat i o-0-500-500-1000 =(- ?np炉 0-500?npw-500-1000)) 

? CFnpr-0-500-500-1 000&: mi ghtbe-val id) 

; ; ； check charasterictics of left vowel 
(power-strength=(-?pos 20) ?pos O 1000 ?vpw-0-1000) 
(CF (vowel-by-nasal 0-1000-power ?vp炉 0-1000) ?CFvp炉 0-1ODO&: mi ghtbe-val id) 
(power-strength=(-?pos 20) ?pos 1000 6000 ?vpw-1000-6000) 
(CF (vo-wel-by-nasal 1000-6000-po-wer ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength=(-?pos 20) ?pos 5000 6000 ?vp炉 5000-6000)
(CF (nasal-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝〉

(assert (applied ?segment sg-mid-nasal-left-vowel-1)) 
(h沖othesize

(assert (prop ? segment (procedi ng-vowel -end-ti me ? pos))) 
(retract ?x) 
(assert (CF (left-context ? segment vo如 l)

=(CFand (CF comb ?CFl eft-vowel 
(CFwei ght ?*strong-evidence* ? CFsp-change) 
(CFwei ght ?:i:evi dence* ?CFchange-i ncrease) 
(CFwei ght ?*weak-evi dence:i: ?CFnpw-0-500) 
(CFwei ght ?*weak-evidence* ?CFnpw-500-1000) 
(CFwei ght ?*evidence* ?CFnpr-0-500-500-1 ODO) 
(CFwei ght ?*weak-evi dence:i: ?CFvpw-0-1 000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000) 
(CFWei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
?CFchange-increase 
)）））） 

(defrul e sg-mi d-nasa l -1 eft-vowe 1 -2 
11 Find ti me the procedi ng vowel starts. 11 

declare (salience(+ ?*left-segmentation* 1))) 
segment-status ?segment segmentati ori) 
category ?segment nasal) 
prop ?segment (phoneme-pos-in-word middle)) 
left-context ?segment vowel) 

?x<-(CF (left-context ? segment vowel) ?CFl eft-vowel) 
(not (applied ?segment sg-mid-nasal-left-vowel-2)) 
(prop ?segment (candi date-1 oc ?from ?to)) 
(CF (prop ? segment (phoneme-pos-in-word middle)) ? CF middle&: (CF equal ?CF middle 1. O)) 

; ； ; search segmenetat ion posi si on of left vowel 
(power-decrease (?vowel -end&~NONE ?change-decrease) 

before ?from 100 



LMl 7 :> ha tazaki>sre>seg-nasal>seg-nasal-left.art.54 1 /30/89 19:45:51 Page 4 

5000 6000 (11 11) ?*vowel -end-min-change-before-nasal*) 
(spectral-change (?posO&~NONE ?val ueO) ; ; ; first spectral -peak back word 

before ?from 100 
0 6000 (9 5) 7. 5 0. 0 o. 1 2. 8) 

(spectral-change (?pos1&~NONE ?value1) ;;; second spectral-peak backword 
before ?posO 40 
O 6000 (9 3) 7. 5 0. 0 0. 1 2. 8) 

(power-increase (?pw-i nc-pos ?change-increase) 
after =(-?pos1 20) 30 1000 4000 (11 11) 0. 5) 

(CF (mid-nasal -i ncrease-near-seg-pos ?change-increase) ?CFchange-i ncrease&: mi ghtbe-val id) 
(CF (mid-nasal -spectral -change-1 eft ?val ue1) ?CFsp-change&: mi ghtbe-val id) 

; ； ; check charasteri sti cs of nasal 
(power-strength ?pos1 =(+ ?pos1 30) 0 500 ?npw-0-500) 
(CF (mid-nasal -0-500-power ?npw-0-500) ?CFnpw-0-500&: mi ghtbe-val id) 
(power-strength ?pos1 =(+ ?pos1 30) 500 1000 ?npw-500-1000) 
(CF (mi d-nasal-500-1000-power ?npw-500-1000) ?CFnpw-500-1000&: mi ghtbe-val id) 
(CF (nasal -power-rati o-0-500-500-1000 =(-?npw-0-500 ?npw-500-1000)) 

?CFnpr-0-500-500-1000&: mi ghtbe-val id) 

; ; ; check charasteri cti cs of 1 eft vowel 
(power-strength =(-?pos1 20) ?pos1 O 1000 ?vpw-0-1000) 
(CF (VO唸 1-by-nasal 0-1000-power ?vp炉 0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength=(-?pos1 20) ?pos1 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-nasal 1000-6000-power ?vpw-1000-6000) ?CFvp← 1000-6000&: mi ghtbe-val id) 
(power-strength =(-?pos1 20) ?pos1 5000 6000 ?vpw-5000-6000) 
(CF (nasal-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ? segment sg-mi d-nasal -1 eft-vowel -2)) 
(hypothesize 

(assert (prop ?segment (procedi ng-vowel -end-ti me ?pos1))) 
(retract ?x) 
(assert (CF (left-context ?segment vo如 1)

・=(CFand (CF comb ?CFl eft-vowel 
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFwei ght ?*evidence* ?CFchange-i ncrease) 
(CFwei ght ?*weak-evidence* ? CFnpw-0-500) 
(CF殴 ight ?*weak-evidence* ?CFnpw-500-1000) 
(CFwei ght ?*evidence* ?CFnpr-0-500-500-1000) 
(CF祖 ight ? *滋ak-evidence*?CFvpw-0-1000) 
(CF滋 ight ?*weak-evidence* ?CFvpw-1000-6000) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
?CFchange-increase 
））））） 

(defcontradi ct ion 1st-or-2nd-peaks-mid-nasal -1 eft 1111 

(prop ?segment (proceding-vowel-end-time ?pos)) 
(prop ?segment (procedi ng-vowel-end-ti me ~?pos))) 

(defrul e sg-mi d-nasal-1 eft-vol'兵~l -done-1 
1111 

(declare (salience ?*1 eft-segmentati on-end*)) 
(segment-status ? segment segmentation) 
(category ?segment nasal) 
(CF (category ?segment nasal) ?CF-category&: mi ghtbe-val id) 
(prop ?segment (phoneme-pos-i n-word middle)) 
(CF (prop ? segment (phoneme-pos-i n-word middle)) ? CF middle&: (CF equal ? CF middle 1. O)) 
(left-context ? segment vowel) 
(CF (left-context ? segment vowel) ?CF-context&: mi ghtbe-val id) 
(not (applied ? segment sg-mi d-nasal -1 eft-vowel -done-1)) 
(prop ? segment (procedi ng-vowel -end-ti me ? pos)) 
＝＞ 
(assert (applied ?segment sg-mi d-nasal-1 eft-vo吠 l-done-1)) 
(hypothesize 

(assert (start-time ?segment ?pos)) 
(assert (CF (start-ti me ? segment ?pos) =(CFva l ue ? CF-context))))) 
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LMl 7: > ha tazaki>sre>seg-nasal>seg-nasal-right.art.54 2/02/89 15:52:38 Page 1 

; ; ; -*—ぬde: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -t-

(defrul e sg-nasal -right 
"Hypothesizes right phoneme." 

(declare (salience ?*right-segmentation*)) 
(vie叩 oint ?v 

(segment-status ?segment segmentation) 
(category ? segment nasal) 
(CF (category ?segment nasal) ?CF-category&:mightbe-valid)) 

'"" 
(vie叩 oint?

(exists (start-time ?segment?))) 
,, , ,, 

(not (applied ?segment sg-nasal-right)) 
(not (end-time ?segment ?)) 
＝＞ 
(at ?v 

(assert (applied ?segment sg-nasal-right)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ?segment vowel)) 
(assert (CF (right-context ?segment vowel) =(CFunkno'Ml))))))) 

・・・----------------------------------------------------------------------
''' 

（
＼
 



LMl 7: > ha taz;aki>sre>seg-nasal>seg-nasal-right.art.54 

(defrul e sg-mi d-nasal -ri ght-vowel-1 
"Find ti me the following vowel starts." 

(declare (salience ?*ri ght-segmentati on:i:)) 
(segment-status ?segment segmentation) 
(category ? segment nasal) 
(prop ?segment (phoneme-pos-i n-word middle)) 
(right-context ? segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
(not (applied ?segment sg-mid-nasal-right-vowel-1)) 

・(prop ?segment (candidate-loc ?from ?to)) 

2/02/89 15:52:38 Page 4 

(CF (prop ? segment (phoneme-pos-i n-word middle)) ?CFmi ddl e&: (CF equal ?CFmi ddl e 1. 0)) 

; ； ; search segmenetation posision of right vowel 
(power-increase (?vowel -start&~NONE ?change-increase) 

after=(-?to 10) 100 
5000 6000 (11 11) ?*vowel-start-min-change-after-nasal*) 

(spectral-change (?pos&~NONE ?value) 
after =(-?to 10) 100 
0 6000 (9 5) 7.5 0.0 0.1 2.4) 

(power-decrease (?pw-dec-pos&: (eq ?p炉 dec-pos'NONE) ?change-decrease) 
after =(-?pos 15) 30 1000 4000 (11 11) O. 5) 

(CF (mid-nasal -spectral-change-right ?value) ?CFsp-change&: mi ghtbe-val id) 

; ; ； check charasteristics of nasal 
(power-strength =(-?pos 30) ?pos O 500 ?npw-0-500) 
(CF (mid-nasal -0-500-power ?npw-0-500) ?CFnpw-0-500&: mi ghtbe-val id) 
(power-strength =(-?pos 30) ?pos 500 1000 ?npw-500-1000) 
(CF (mid-nasal -500-1000-power ?npw-500-1000) ?CFnpw-500-1000&: mi ghtbe-val id) 
(CF (nasal -power-rati o-0-500-500-1000 =(-?npw-0-500 ?npw-500-1000)) 

? CFnpr-0-500-500-1000&: mi ghtbe-val id) 

; ； ; check charasterictics of right vowel 
(power-strength ?pos =(+ ?pos 20) 0 1000 ?vpw-0-1000) 
(CF (vowel-by-nasal 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 1000 6000 ?vp妬 1000-6000)
(CF (vowel-by-nasal 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 5000 6000 ?vp炉 5000-6000)
(CF (nasal-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ? segment sg-mi d-nasal -right-vowel -1)) 
(hypothesize 

(assert (prop ? segment (foll owi ng-vowel -start-ti me ? pos))) 
(retract ?x) 
(assert (CF (right-context ? segment vowel) 

=(CFand (CF comb ?CFri ght-vowel 
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFwei ght ?*weak-evidence* ?CFnpw-0-500) 
(CFwei ght ?*weak-evidence* ?CFnpw-500-1000) 
(CFwei ght 7*evi dence* ?CFnpr-0-500-500-1000) 
(CFwei ght ?:i:weak-evi dence* ?CFvpw-0-1000) 
(CFwei ght 7*weak-evi dence:i: ?CFvpw-1000-6000) 
(CFwei ght ?*evi dence:i: ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
））））） 

(defrul e sg-mi d-nasal -right-vowel -2 
11 Find ti me the following vowel starts. 11 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment nasal) 
(prop ?segment (phoneme-pos-i n-word middle)) 
(right-context ? segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
(not (applied ?segment sg-mid-nasal-right-vowel-2)) 
(prop ?segment (candi date-1 oc ?from ?to)) 
(CF (prop ?segment (phoneme-pos-in-word middle)) ?CFmiddle&:(CFequal ?CFmiddie 1.0)) 

; ; ； search segmenetation posision of right vowel 
(power-increase (?vowel-start&~NONE ?change-increase) 

after=(-?to 10) 100 
5000 6000 (11 11) ?*vowel-start-min-change-after-nasal*) 

(spectral-change (?posO&~NONE ?val ueO) 
after=(- ?to 10) 100 
0 6000 (9 5) 7.5 0.0 0.1 2.4) 
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(spectral-change (?pos1 &~NONE ?val ue1) ; ; ; second spectral -peak forゅ rd
after ?posO 70 
0 6000 (9 3) 7. 5 0. 0 0. 1 3. O) 

(power-decrease (?pVt-dec-pos&: (eq ?pVt-dec-pos'NONE) ?change-decrease) 
after =(-?pos1 15) 30 1000 4000 (11 11) 0. 5) 

(CF (mid-nasal-spectral-change-right ?val ue1) ?CFsp-change&: mi ghtbe-val id) 

; ; ； check charasteristics of nasal 
(po滋 r-strength=(-?pos1 30) ?pos1 O 500 ?npVr-0-500) 
(CF (mid-nasal -0-500-power ?npVr-0-500) ?CFnpVr-0-500&: mi ghtbe-val id) 
(power-strength =(-?pos1 30) ?pos1 500 1000 ?npYt-500-1000) 
(CF (mid-nasal -500-1000-power ?npYt-500-1000) ?CFnpYt-500-1000&: mi ghtbe-val id) 
(CF (nasal-power-rati o-0-500-500-1000 =(-?npYt-0-500 ?npYt-500-1000)) 

?CFnpr-0-500-500-1000&: mi ghtbe-val id) 

; ; ; check charasteri cti cs of right vowe1 
(power-strength ?pos1 =(+ ?pos1 20) 0 1000 ?vpw-0-1000) 
(CF (vowe1 -by-nasa1 0-1 ODO-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-va1 id) 
(power-strength ?pos1 =(+ ?pos1 20) 1000 6000 ?vpw-1000-6000) 
(CF (vowe1-by-nasa1 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-va1 id) 
(power-strength ?pos1 =(+ ?pos1 20) 5000 6000 ?vpw-5000-6000) 
(CF (nasa1 -vowe1-power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

? CFvpr-0-1000-5000-6000&: mi ghtbe-va1 id) 
＝＞ 
(assert (applied ? segment sg-mi d-nasal -right-vowel -2)) 
(hypothesize 

(assert (prop ?segment (following-vowel-start-ti me ?pos1))) 
(retract ?x) 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CFri ght-vowel 
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFweight? 出weak-evidence*?CFnpw-0-500) 
(CFwei ght ?*weak-evi dence:i: ?CFnpw-500-1 DOD) 
(CFwei ght ?*evidence* ?CFnpr-0-500-500-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1 OOD) 
(CFwei ght ? 太weak-evidence*?CFvpw-1000-60DD) 
(CFwei ght 7*evi dence* ?CFvpr-0-1 DD0-5DOD-6DOO)) 

?CFsp-change 
)）））） 

(defcontradi cti on 1st-or-2nd-peaks-mid-nasal-right 1111 

(prop ?segment (following-vowel-start-time ?pos)) 
(prop ? segment (following-vowel-start-ti me ~? pos))) 

(defrul e sg-mi d-nasal -right-vowel -done-i 
1111 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ? segment nasal) 
(CF (category ?segment nasal) ?CF-category&: mi ghtbe-val id) 
(prop ? segment (phoneme-pos-i n-word middle)) 
(CF (prop ? segment (phoneme-pos-i n-word middle)) ?CFmi ddl e&: (CF equal ?CF middle 1. 0)) 
(right-context ? segment vowel) 
(CF (right-context ?segment vowel) ?CF-context&:mightbe-valid) 
(not (applied ?segment sg-mi d-nasal-ri ght-vowel -done-1)) 
(prop ?segment (following-vowel-start-time ?pos)) 
＝＞ 
(assert (app 1 i ed ? segment sg-mi d-nasal -ri ght-vowe 1 -don e-1)) 
(hypothesize 

(assert (end-ti me ? segment ?pos)) 
(assert (CF (end-time ?segment ?pos) =(CFvalue ?CF-context))))) 
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(defrul e sg-head-nasal -right-vowel -1 
"Find time the following vowel starts." 

(declare (salience ? *right-segmentation*)) 
(segment-status ? segment segmentation) 
(category ?segment nasal) 
(prop ?segment (phoneme-pos-i n-word head)) 
(right-context ?segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFright-vowel) 
(not (applied ? segment sg-head-nasal -right-vowel -1)) 
(prop ?segment (candidate-loc ?from ?to)) 
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(CF (prop ?segment (phoneme-pos-in-word head)) ?CFhead&:(CFequal ?CFhead 1.0)) 

; ; ； search segmenetation posision of right vowel 
(power-increase (?vowel-start&~NONE ?change-increase) 

after=(-?to 10) 100 
5000 6000 (11 11) ?*vowel -start-min-change-after-nasal*) 

(spectral-change (?pos&~NONE ?value) 
after =(-?to 1 O) 100 
0 6000 (9 5) 7. 5 0. 0 0. 1 3. 2) 

(power-decrease (?pw-dec-pos&: (eq ?pw-dec-pos'NONE) ?change-decrease) 
after =(-?pos 15) 30 1000 4000 (11 11) O. 5) 

(CF (head-nasal-spectral-change-right ?value) ?CFsp-change&: mi ghtbe-val id) 

; ; ； check charasteri sti cs of nasal 
(power-strength =(-?pos 30) ?pos O 500 ?npw-0-500) 
(CF (head-nasal-0-500-power ?npw-0-500) ?CFnpw-0-500&: mi ghtbe-val id) 
(power-strength =(- ?pos 30) ?pos 500 1000 ?npw-500-1000) 
(CF (head-nasal -500-1 ODO-power ?npw-500-1000) ?CFnpw-500-1000&: mi ghtbe-val id) 
(CF (nasal -power-rati o-0-500-500-1000 =(-?npw-0-500 ?npw-500-1000)) 

?CFnpr-0-500-500-1000&: mi ghtbe-val id) 

; ; ； check charasterictics of right vowel 
(power-strength ?pos =(+ ?pos 20) O 1000 ?vpw-0-1000) 
(CF (vowel-by-nasal 0-1 ODO-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-nasal 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 5000 6000 ?vpw-5000-6000) 
(CF (nasal-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ? segment sg-head-nasal -right-vowel -_1)) 
(hypothesize 

(assert (prop ?segment (following-vowel-start-time ?pos))) 
(retract ?x) 
(assert (CF (right-context ?segment vowel) 

=(CFand (CF comb ?CFri ght-vowel 
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFwei ght ?*weak-evidence* ?CFnpw-0-500) 
(CFwei ght ?*weak-evidence*-?.cFnpw-500-1000) 
(CFwei ght 7*evi dence:i: ?CFnpr-0-500-500-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence* ?CFvpw-1000-6000) 
(CFwei ght ?*evi dence:i: ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
)）））） 

(defrul e sg-head-nasal -ri ght-vowel-2 
11 Find ti me the fol 1 owing vowel starts. 11 

(declare (salience ?*right-segmentation*)) 
(segment-s七atus?segment segmentation) 
(category ?segment nasal) 
(prop ?segment (phoneme-pos-i n-word head)) 
(right-context ?segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
(not (applied ?segment sg-head-nasal-ri ght-vowel-2)) 
(prop ?segment (candi date-1 oc ?from ?to)) 
(CF (prop ?segment (phoneme-pos-i n-word head)) ?CFhead&: (CF equal ?CFhead 1. D)) 

; ； ; search segmenetation posision of right vowel 
(power-increase (?vowel-start&~NONE ?change-increase) 

after=(-?to 10) 100 
5000 6000 (11 11) ?:i:vowel-start-mi n-change-after-nasal *) 

(spectral-change (?posO&~NONE ?val ueO) 
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after =(-?to 10) 100 
0 6000 (9 5) 7. 5 0. 0 0. 1 3. 2) 

(spectral-change (? pos 1 &-NONE ?val ue1) ; ; ; second spectra 1-peak forゅ rd
after ?posO 70 
0 6000 (9 3) 7. 5 0. 0 0. 1 3. 2) 

(power-decrease (? pw-dec-pos&: (eq ? p炉 dec-pos'NONE) ?change-decrease) 
after =(-?pos1 15) 30 1000 4000 (11 11) 0. 5) 

(CF (head-nasal-spectral-change-right ?val ue1) ?CFsp-change&: mi ghtbe-val id) 

; ; ； check charasteristics of nasal 
(power-strength =(-?pos1 30) ?pos1 O 500 ?npw-0-500) 
(CF (head-nasal -0-500-power ?npw-0-500) ?CFnpw-0-500&: mi ghtbe-val id) 
(power-strength =(-?pos1 30) ?pos1 500 1000 ?npw-500-1000) 
(CF (head-nasal-500-1000-power ?npw-500-1000) ?CFnpw-500-1000&: mi ghtbe-val id) 
(CF (nasal -power-rati o-0-500-500-1000 =(- ?npw-0-500 ?npw-500-1000)) 

?CFnpr-0-500-500-1000&: mi ghtbe-val id) 

;;; check charasterictics of right vowel 
(power-strength ?pos1 =(+ ?pos1 20) 0 1000 ?vpw-0-1000) 
(CF (vowel-by-nasal 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength ?pos1 =(+ ?pos1 20) 1000 6000 ?vpw-1000-600.0) 
(CF (VO碑 1-by-nasal 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(po滋 r-strength?pos1 =(+ ?pos1 20) 5000 6000 ?vpw-5000-6000) 
(CF (nasal-vo泥 1-power-ratio-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1 000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ?segment sg-head-nasal-right-vowel-2)) 
(hypothesize 

(assert (prop ? segment (following-vowel -start-ti me ?pos1))) 
(retract ?x) 
(assert (CF (right-context ?segment vowel) 

=(CF and (CF comb ?CFri ght-vowel 
(CFwei ght ?*strong-evidence* ?CFsp-change) 
(CFwei ght ?*weak-evidence* ?CFnp炉 0-500)
(CFwei ght ?*weak-evidence* ?CFnpw-500-1000) 
(CFwei ght ?*evi dence:i: ?CFnpr-0-500-500-1000) 
(CFwei ght ?*weak-evidence* ?CFvp炉 0-1000)
(CFwei ght ?*weak-evi dence:i: ?CFvpw-1000-6000) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFsp-change 
)）））） 

(defrule sg-head-nasal-right-vo殴 1-done-1
1111 

(declare (salience ?*right-segmentation*)) 
(segment-status ?segment segmentation) 
(category ?segment nasal) 
(CF (category ?segment nasal) ?CF-category&: mi ghtbe-val id) 
(prop ?segment (phoneme-pos-in-word head)) 
(CF (prop ?segment (phoneme-pos-in-word head)) ?CFhead&:(CFequal ?CFhead 1.0)) 
(right-context ? segment vowel) 
(CF (right-context ?segment vowel) ?CF-context&: mi ghtbe-val id) 
(not (applied ?segment sg-head-nasal-right-vowel-done-1)) 
(prop ?segment (fol 1 owing-vowel-start-ti me ?pos)) 
＝＞ 
(assert (applied ?segment sg-head-nasal-right-vowel-done-1)) 
(hypothesize 

(assert (end-time ?segment ?pos)) 
(assert (CF (end-ti me ? segment ? pos) =(CFval ue ?CF-context))))) 

... ----------------------------------------------------------------------
''' 
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; ; ; -:1:- Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一
; ； ; check middle nasal i snot R by duration ti me 
(defrul e sg-rni d-nasal -1 snot-R-durati on-ti me 

1111 

(declare (salience(+ ?*end-segmentation* 2))) 
(not (applied ?segment sg-mid-nasal-isnot-R-duration-time)) 
(prop ? segn記 nt(phoneme-pos-i n-word middle)) 
(CF (prop ? segment (phoneme-pos-i n-word middle)) ?CF middle&: (CF equal ? CF middle 1. O)) 
(join 

(category ? segment nasal) 
?x(-(CF (category ?segment ?nasal) ?CFcategory&:mightbe-valid)) 

(join 
(start-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-ti me ? segment ? end) ? CF end))) 

; ； ; not-R-durati on-ti me 
(power-decrease (?vowel-end&-NONE ?change-decrease&:(?change-decrease >= 0.5)) 

after:(-?start 10) =(-?end (-?start 10)) 1000 4000 (11 11) 
(?*vowel-end-min-change-before-nasal * -65)) 

(power-increase (?vowel -start&-NONE&: (〉=(-?start ?vowel-end) 40) 
?change-increase&:(?change-increase >= 0.5)) 
before =(+ ?end 10) =(-(+ ?end 10) ?start) 1000 4000 (11 11) 
(?*vowel-start-min-change-after-nasal* -65)) 

(CF (not-R-durati on-ti me =(-?vo碑 1-start?vo泥 1-end)) ?CFnot-R-durati on) 
＝＞ 
(retract ? x) 
(assert (applied ?segment sg-mid-nasal-isnot-R-duration-time)) 
(assert (CF (category ?segment nasal) 

=(CFand (CFcomb ?CFcategory 
(CFwei ght ?*strong-evi dence:i: ?CFnot-R-durati on)) 

?CFnot-R-durati on)))) 

(defrul e sg-mi d-nasal-durati on-ti me 

"" 

曇

(declare (salience (+ ?*end-segmentation* 2))) 
(not (applied ?segment sg-mid-nasal-isnot-R-duration-time)) 
(prop ? segment (phoneme-pos-i n-word middle)) 
(CF (prop ?segment (pr-.;neme-pos-in-word middle)) ?CFmiddle&:(CFequal ?CFrniddle 1.0)) 
(join 

(category ?segment nasal) 
?x<-(CF (category ?segment ?nasal) ?CFcategory&:mightbe-valid)) 

(join 
(start-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend))) 

(CF (mid-nasal-duration-time=(-?end ?start)) ?CFnasal-duration) 
＝〉

(retract ?x) 
(assert (applied ?segment sg-mi d-nasal-i snot-R-durati on-ti me)) 
(assert (CF (category ?segment nasal) 

=(CF and (CF comb ? CF category 
(CFwei ght ?*strong-evidence* ?CFnasal -duration)) 

?CFnasal-durati on)))) 

(defrul e sg-rni d-nasal-i snot-nasal-segment 

"" 

’
 （し

(declare (salience (+ ?*end-segmentation* 2))) 
(not (applied ?segment sg-mid-nasal-isnot-nasal-segment)) 
(prop ?segment (phoneme-pos-i n-word middle)) 
(CF (prop ?segment (phoneme-pos-i n-word middle)) ?CFmi ddl e&: (CF equal ?CFmi ddl e 1. O)) 
(join 

(category ?segment nasal) 
?x<-(CF (category ?segment ?nasal) ?CFcategory&: mi ghtbe-val id)) 

(join 
(sta、rt-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend))) 

(po涸 r-decrease(?vowel-end&~NONE ?change-decrease&:(?change-decrease >= 0.5)) 
after=(+ ?start 10) =(-?end(+ ?start 10)) 1000 4000 (11 11) 
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(?*VO如 1-end-min-change-before-nasal * -65)) 

＝＞ 
(bind ?CFnew-category 0. 0) 

(retract ?x) 
(assert (applied ?segment sg-mid-nasal-isnot-nasal-segment)) 

(assert (CF (category ? segment nasal) 
=(CF and (CF comb ?CFnew-category))))) 

;;;; check nasal duration time 
; (defrule sg-nasal-duration-time 

1111 

; (declare (salience(+ ?:i:end-segmentation:i: 1))) 
; (not (applied ? segment sg-nasal -duration-ti me)) 

; (join 
; (category ?segment nasal) 
; ?x<-(CF (category ?segment ?nasal) ?CFcategory&:mightbe-valid)) 

; (join 
; (start-time ? segment ? start) 
; (explicit (CF (start-time ?segment ?start) ?CFstart))) 

; (JOln 
; (end-time ?segment ?end) 
; (explicit (CF (end-time ?segment ?end) ?CFend))) 
; (CF (nasal-duration-ti me =(-?end ?start)) ?CFdurati on) 

; => 
; (retract ?x) 
; (assert (applied ?segment sg-nasal-duration-time)) 
; (assert (CF (category ?segment nasal) 
・=(CF a n d  (CFcomb ?CFcategory 

1/25/89 20:49:14 Page 2 

(CFwei ght ?:i:strong-evi dence:i: ?CFdurati on) 
?CFduration))))) 

; (defrule sg-head-nasal-end-1 
1111 

I I 

; ; ; komori 1988.10.28 (FRI) insert CF into segmentation 

I I 

・declare (salience(+ ?*end-segmentat1on:i: 1))) , （ 
; (applied ? segment sg-nasal -duration-ti me) 
; (not (applied ? segment sg-head-nasal -end-1)) 
; (prop ? segment (phoneme-pos-i n-word head)) 
; (CF (prop ?segment (phoneme-pos-i n-v心rdhead)) ?CFhead&: (CF equal ?CFhead 1. O)) 

; (join 
; (category ?segment nas互l)
; ?x<-(CF (category ?segment ?nasal) ?CFcategory&: mi ghtbe-val id)) 

; (join 
; (start-ti me ? segment ? start) 
; (explicit (CF (start-time ?segment ?start) ?CFstart))) 

; (join 
; (end-time ?segment ?end) 
; (explicit (CF (end-time ?segment ?end) ?CFend))) 
; ; ； ; low frequence characteristics of nasal 
; (power-strength ?start ?end O 500 ?npw--0-500) 
; (CF (head-nasal -0-500-power ?npw--0-500) ?CFnpwヨ 0-500)
; (power-strength ?start ?end 500 1000 ?npw--500-1 ODO) 
; (CF (head-nasal -500-1 ODO-power ?npw--500-1000) ?CFnpw--500-1000) 
; (CF (nasal -power-rati o-0-500-500-1000 =(- ?npw--0-500 ?npw--500-1000)) ?CFnpr-0-500-500-1000) 

; ; ；； high frequency characteristics of nasal 
; (power-strength ?start ?end 4000 6000 ?npw--4000-6000) 
; (CF (nasal-4000-6000-power ?npw--4000-6000) ?CFnpw-4000-6000) 
; ; ；； cr,aracteri sti cs of nasal 
; (power-strength ?start ?end O 6000 ?npw--0-6000) 
; (CF (nasal-0-6000-power ?npw-0-6000) ?CFnpw--0-6000) 

. => 
; (retract ? x) 
; (assert (applied ? segment sg-head-nasal -end-1)) 
; (assert (CF (category ?segment nasal) 

=(CFand 
; (CF comb ?CFcategory 
・(CFwei  ght ?*evidence* ?CFnpr-0-500-500-1 ODO) 
・(CFw e i  ght ?:i:weak-evi denceネ ?CFnpw--0-500)
・(CFw e i  ght ?:i:weak-evi dence* ?CFnp炉 500-1000)
・(CFw e i  ght ?:i:weak-evi dence* ?CFnpw-4000-6000) 
・(CFw e i  ght ?:i:weak-evi dence* ?CFnpw-0-6000)) 
; ?CFnpr-0-500-500-1000 

? CFnpw-0-500 
?CFnpw-500-1000 



LMl 7 :>ha taraki>sre>seg-nasal>seg-nasal・end.art.21 1 /25 /89 20:49:14 Page 3 

; (defrul e sg-mi d-nasal -end-1 
1111 

; ; ； 
; ； ; komori 1988.10.28 (FRI) insert CF into segmentation 

I I 

; (declare (salience(+ ?*end-segmentation* 1))) 
; (applied ?segment sg-nasal -duration-ti me) 
; (not (applied ?segment sg-mid-nasal-end-1)) 
; (prop ? segment (phoneme-pos-i nーゅrdmiddle)) 
; (CF (prop ?segment (phoneme-pos-inーゅrdmiddle)) ?CFmi ddl e&: (CF equal ?CFmi ddl e 1. O)) 
; (join 
; (category ? segment nasal) 
; ?x<-(CF (category ?segment ?nasal) ?CFcategory&: mi ghtbe-val id)) 
; (join 
; (start-ti me 7 segment ? start) 
; (explicit (CF (start-time ?segment ?start) ?CF start))) 
; (join 
; (end-time ?segment ?end) 
; (explicit (CF (end-time ?segment ?end) ?CFend))) 
; ; ；； low frequence characteristics of nasal 
; (power-strength ?start ?end O 500 ?npw-0-500) 
; (CF (mi d-nasal-0-500-power ?npw-0-500) ?CFnpw-0-500) 
; (power-strength ?start ?end 500 1000 ?npw-500-1000) 
; (CF (mid-nasal -500-1000-power ?np炉 500-1000) ?CFnpw-500-1000) 
; (CF (nasal -power-rati o-0-500-500-1000 =(- ?npw-0-500 ?np← 500-1000)) ?CFnpr-0-500-500-1000) 
; ; ； ; high frequence characteristics of nasal 
; (power-strength ?start ?end 4000 6000 ?npw-4000-6000) 
; (CF (nasal-4000-6000-power ?npw-4000-6000) ?CFnp炉 4000-6000)
; ; ; ； characteristics of nasal 
; (power-strength ? start ? end O 6000 ? np炉 0-6000)
; (CF (nasal-0-6000-power ?npw-0-6000) ?CFnp炉 0-6000)
; ＝〉

; (retract ? x) 
; (assert (applied ?segment sg-mid-nasal-end-1)) 
; (assert (CF (category ? segment nasal) 
; =(CF and (CF comb ?CFcategory 
; (CFwei ght ?*evidence* ?CFnpr-0-500-500-1000) 

(CFwei ght ?*weak-evidence* ?CFnpw-0-500) 
(CFwei ght ?*weak-evidence* ?CFnpw-500-1000) 
(CFwei ght ?*weak-evi dence:i: ?CFnpw-4000-6000) 

; (CFwei ght ?*weak-evi dence:i: ?CFnpw-0-6000)) 
; ?CFnpr-0-500-500-1000 

?CFnpw-0-500 
?CFnpw-500-1000 
?CFnpw-4000-6000 
?CFnpw-0-6000)))) 

? CFnpvr4000-6000 
?CFnpvr0-6000)))) 

箪

/

＼

 

9
,
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LMl 7: > ha tazaki>SRE>SEG-LIQUID>get-mid-liq uid-region-candida tes.lisp.13 2/06/89 10:22:07 Page 1 

; ; ; -*-Node: LISP; Syntax: Cornmon-1 i sp; Package: ART-USER; Base: 1 O -*一

(defun get-mi d-1 i qui d-regi on-candidates() 
(let* ((start-time 1) 

(end-time 2000) 
sect i on1 
section2 
secti on3) 

(setq secti on1 (loop for i from start-ti me to end-ti me by 2. 5 
with 1 i quid-start-ti me and liquid-end-ti me 
-...!lil e (and (/ = 0 (setq i (fi nd-1 i quid-start-candidate i end-ti me))) 

(/= 0 (setq liquid-end-time (find-liquid-end-candidate i end-time))) 
(setq liquid-start-ti me i)) 

-...!len (< (- liquid-end-ti me liquid-start-ti me) 40) 
collect (list liquid-start-time liquid-end-time))) 

(setq section2 
(cddr (USER:: cal 1-speechfunc (list "POWER-RATIO-ISLAND" 0 2000 

0 500 
1000 6000 

2 999 
11 9)))) 

(setq sect i on3 
(cddr (USER:: call -speechfunc (list II POWER-RATIO-ISLAND" 0 2000 

0 500 
4000 6000 

5 999 
11 9)))) 

冨

(1 cop for region in (i ntersected-regi ens (1 i st sect i on1 sect i on2 sect i on3)) 
collect region) 

）） 

(defun fi nd-1 i quid-start-candidate (start-time end-ti me) 
(caar (cddr (USER::call-speechfunc 

(list II POWER-CHANGE" 
start-ti me 
1000 
2 
5 
5 
0. 5 

end-time 
4000 

21 
5 ••. 

''' 3 . • ・・
''' -70))))) 

(defun fi nd-1 i quid-end-candidate (start-time end-ti me) 
(caar (cddr (USER::call-speechfunc 

(list "POWER-CHANGE" 
start-time 
1000 
1 
5 
5 

0.5 

end-time 
4000 

21 
5 
3 .•• 

''' -70))))) 

MAU_B_0038 
MAU_B_0050 

MAU_B_0050 
(＼ 
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LMI 7 :>ha tazaki>sre>seg-liquid>seg-liq uid.art.l 0 1/25/89 20:49:10 Page I 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*-

(defrul e sg-mi d-1 i qui d-0 
11 Finds a candidate of 1 i quid /R/. 11 

(declare (salience ?*find-candidate*)) 
(segmenting liquid) 
(mi d-1 i qui d-regi on-candidate ?from ?to) 
(power-strength ?from ?to 1000 6000 ?lpw-1000-6000) 
(power-strength ?from ?to 4000 6000 ?l pw-4000-6000) 
(power-strength ?from ?to O 500 ?1 pw-0-500) 
(CF (mid-liquid-0-500-4000-6000-power-ratio =(- ?lpw-0-500 ?lpw-4000-6000)) 

?CFl pr-0-500-4000-6000&: mi ghtbe-val id) 
(CF (mid-liquid-0-500-1000-6000-power-ratio =(-?lpw-0-500 ?lpw-1000-6000)) 

?CFl pr-0-500-1000-6000&: mi ghtbe-val 1 d) 
(BB ?BB) 
＝〉

(bind ?segment (gensym "SEG-11)) 
(at ?BB 

(assert (l i quid-candidate ?from ?to)) 
(assert (schema ? segment (instance-of phoneme-segment))) 
(hypothesize 

(assert (category ? segment 1 i quid)) 
(assert (prop ?segment (candidate-lac ?from ?to)) 

(segment-status ?segment segmentation) 
(CF (category ? segment 1 i quid) 

=(CF and (CF comb 
(CFunknoMl) 
(CFwei ght ?*evidence* ?CFl pr-0-500-1000-6000) 
(CFwei ght ?:t:evi dence* ?CFl pr-0-500-4000-6000)) 

?CFlpr-0-500-1000-6000 
?CFlpr-0-500-4000-6000)))))) 

＂ 

疇

(defrul e get-mi d-1 i qui d-regi on-candidates 
(declare (salience? バtop-dowi*))
(goal (mi d-1 i qui d-regi on-candidate ?from&?? ?to&??)) 
(explicit (not (mid-liquid-region-candidate ?from ?to))) 

＝＞ 
(bind ?mi d-1 i qui d-regi on-candidates 

(get-mi d-1 i quid-region-can di dates)) 
(for region in ?mi d-1 i qui d-regi on-candidates 

do (assert =(seq$ (cons'mi d-1 i quid-region-can di date region))))) 
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LMl 7:>hata:z;aki>sre>seg-liquid>seg-liquid-Ieft.art.8 1/31/89 17:00:13 Page 1 

; ; ; -*- Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAし）—←

(defrul e sg-mi d-1 i qui d-1 eft 
1111 

(declare (salience ? 太left-segmentation*))
(segment-status ?segment segmentation) 
(category ?segment liquid) 
(CF (category ?segment liquid) ?CF-category&: mi ghtbe-val id) 
(not (applied ? segment sg-1 i qui d-1 eft)) 
(not (start-ti me ? segment ?)) 
＝〉

(assert (applied ? segment sg-1 i qui d-1 eft)) 
(conflicting-alternatives 

(hypothesize 
(assert (left-context ? segment vowel)) 
(assert (CF (1 eft-context ? segment vowel) =(CFunkno~)))))) 

,,,----------------------------------------------------------------------

彎

,;. 

出

（＼ 

＊
 



LMl 7: > ha tazaki>sre>seg-liq uid>seg-liq uid-lef1-art_8 

(defrul e sg-mi d-1 i qui d-1 eft-vowel -1 
11 Find ti me the procedi ng vowel starts. 11 

(declare (salience (+ ?*left-segmentation* 1))) 
(segment-status ? segment segmentation) 
(category ?segment 1 i quid) 
(left-context ?segment vowel) 
?x<-(CF (left-context ?segment vowel) ?CFleft-vo唸 l)
(not (applied ?segment sg-mid-liquid-left-vowel-1)) 
(prop ?segment (candidate-lee ?from ?to)) 

; ; ; search segmenetation posision of left vo如 1
(power-decrease (?pos&-NONE ?value) 

before ?to 50 1000 4000 (5 3) 
?*vowel-end-min-change-before-liquid土）

1 /31 /89 17:00:13 Page 2 

(CF (mi d-1 i qui d-1 eft-power-change ?value) ?CFmi d-1 i qui d-1 eft-power-change&: mi ghtbe-val id) 

; ; ; check charasterictics of left vowel 
(power-strength =(-?pos 20) ?pas O 1000 ?vpw-0-1000) 
(CF (vowel-by-liquid 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&:mightbe-valid) 
(power-strength =(-?pos 20) ?pos 1000 6000 ?vpw-1000-6000) 
(CF (VO滋 l-by-1 i quid 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength =(-?pos 20) ?pos 5000 6000 ?vpw-5000-6000) 
(CF (liquid-vowel -power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ? segment sg-mi d-1 i qui d-1 eft-vowel -1)) 
(hypothesize 

(assert (prop ? segment (mi d-1 i quid-start-ti me ?pos))) 
(retract ? x) 
(assert (CF (1 eft-context ? segment vowel) 

=(CFand 
(CF comb ?CFl eft-vowel 

(CFwei ght ?*strong-evidence* ?CFmi d-1 i qui d-1 eft-power-change) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CFweight ?*滋ak-evidence* ?CFvpw-1000-6000) 
(CFwei ght ?*evidence* ?CFvpr-0-1000-5000-6000)) 

?CFmi d-1 i qui d-1 eft-power-change 
））））） 

(defrul e sg-rni d-1 i qui d-'-1 eft-vowel-done-1 
1111 

(declare (salience ?*1 eft-segmentati on-end*)) 
(segment-status ?segment segmentation) 
(category ?segment 1 i quid) 
(CF (category ?segment liquid) ?CF-category&: mi ghtbe-val id) 
(left-context ? segment vowel) 
(CF (left-context ?segment vowel) ?CF-context&:mightbe-valid) 
(not (applied ? segment sg-mi d-1 i qui d-1 eft-vowel -done-1)) 
(prop ? segment (mi d-1 i quid-start-ti me ? pos)) 
＝＞ 
(assert (applied ?segment sg-mid-liquid-left-vowel.-done-1)) 
(hypothesize 

(assert (start-time ? segment ?pos)) 
(assert (CF (start-time ?segment ?pos) =(CFval ue ?CF-context))))) 
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LMI 7: > ha tazaki>sre>&eg-liquid>&eg-liquid-ri ght.art.9 2/02/89 l 5:52:34 Page l 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORM乱） -*-

(defrul e sg-mi d-1 i quid-right 
"Hypothesizes right phoneme." 

(declare (salience ?*right-segmentation*)) 
(vieゅoint ?v 

(segment-status ?segment segmentation) 
(category ?segment liquid) 
(CF (category ?segment liquid) ?CF-category&: mi ghtbe-val id)) 

""' (viewpoint ? 
(exists (start-ti me ? segment ?))) 

..... 
"'" (not (applied ? segment sg-mi d-1 i quid-right)) 

(not (end-time ?segment?)) 
＝＞ 
(at ?v 

(assert (applied ?segment sg-mi d-1 i quid-right)) 
(conflicting-alternatives 

(hypothesize 
(assert (right-context ?segment vowel)) 
(assert (CF (right-context ? segment vowel) =(CFunknow,))))))) 

"
 
... 
心
み

---------------。・--------------------------------------------------''' 

／
ー
・

嶋

急

aヽ



LMl 7: > ha taz:aki>sre>seg-liq uid>seg-liquid-right.art.9 

(defrul e sg-mi d-1 i quid-right-vowel -1 
11 Find ti me the fol 1 owing vowel starts. 11 

(declare (salience ?tri ght-segrnentati on*)) 
(segment-status ? segment segmentation) 
(category ? segment liquid) 
(right-context ? segment vowel) 
?x<-(CF (right-context ?segment vowel) ?CFri ght-vowel) 
(not (applied ? segment sg-mi d-1 i quid-right-vowel -1)) 
(prop ? segment (can di date-1 oc ?from ?to)) 

; ; ； search segmenetation posision of right vowel 
(power-increase (?pos&-NONE ?value) 

after ?from 50 1000 4000 (5 3) 
?*vowel-start-mi n-change-after-1 i quid*) 

2/02/89 15:52:34 Page 2 

(CF (mi d-1 i quid-right-power-change ?value) ?CFmi d-1 i quid-right-power-change&: mi ghtbe-val id) 

; ; ； check charasterictics of right vowel 
(power-strength ?pos =(+ ?pos 20) 0 1000 ?vpw-0-1000) 
(CF (vowel -by-1 i quid 0-1000-power ?vpw-0-1000) ?CFvpw-0-1000&: mi ghtbe-val id) 
(power-strength ?pos =(+ ?pos 20) 1000 6000 ?vpw-1000-6000) 
(CF (vowel-by-1 i quid 1000-6000-power ?vpw-1000-6000) ?CFvpw-1000-6000&: mi ghtbe-val id) 
(power-strength ? pos =(+ ? pos 20) 5000 6000 ?vp妬 5000-6000)
(CF (1 i qui d-vowel-power-rati o-0-1000-5000-6000 =(-?vpw-0-1000 ?vpw-5000-6000)) 

?CFvpr-0-1000-5000-6000&: mi ghtbe-val id) 
＝＞ 
(assert (applied ?segment sg-rnid-liquid-right-vowel-1)) 
(hypothesize 

(assert (prop ? segment (mi d-1 i quid-end-ti me ? pos))) 
(retract ?x) 
(assert (CF (right-context ? segment vowel) 

=(CFand 
(CFcomb ?CFri ght-vowel 

(CFwei ght ?*strong-evidence* ?CFmi d-1 i quid-right-power-change) 
(CFwei ght ?*weak-evidence* ?CFvpw-0-1000) 
(CFwei ght ?*weak-evidence出 ?CFvpw-1000-6000)
(CFwei ght ? 本evidence*?CFvpr-0-1000-5000-6000)) 

?CFrni d-1 i quid-right-power-change 
））））） 

(defrul e sg-mi d-1 i quid-right-vowel -done-1 
1111 

(declare (salience ? 出right-segmentation*))
(segment-status ? segment segmentation) 
(category ? segment liquid) 
(CF (category ? segment liquid) ?CF-category&: mi ghtbe-val id) 
(right-context ? segment vowel) 
(CF (right-context ?segment vowel) ?CF-context&:mightbe-valid) 
(not (applied ?segment sg-mid-liquid-right-vowel-done-1)) 
(prop ?segment (mid-liquid-end-time ?pos)) 
＝＞ 
(assert (applied ? segment sg-mi d-1 i quid-right-vowel -done-1)) 
(hypothesize 

(assert (end-time ?segment ?pos)) 
(assert (CF (end-time ?segment ?pos) =(CFvalue ?CF-context))))) 
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LMl 7 :> ha tazaki>sre>seg-liq uid>seg-liq uid-end.art.6 1/20/89 14:25:02 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

; ; ； check liquid duration time 
(defrul e sg-mi d-1 i quid-duration-ti me 

1111 

(declare (salience(+ ?tend-segmentation* 1))) 
(not (applied ?segment sg-mi d-1 i quid-duration-ti me)) 
(join 

(category ? segment liquid) 
?x<-(CF (category ?segment ?liquid) ?CFcategory)) 

(join 
(start-time ?segment ?start) 
(explicit (CF (start-ti me ? segment ? start) ?CFstart))) 

(join 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend))) 

(CF (mid-liquid-segmenting-duration-time=(-?end ?start)) ?CFduration) 
(power-decrease (? s-pos&-NONE ? s-val ue) 

before ?to 50 1 000 4000 (5 3) 
?*vowel -end-mi n-change-before-1 i quid*) 

(power-increase (?e-pos&-NONE ?e-val ue) 
after ? from 50 1 000 4000 (5 3) 
?*vowel-start-mi n-change-after-1 i quid*) 

(CF (mid-liquid-inc-dec-value =(+ ?s-value ?e-value)) ?CFinc-dec-value) 
＝〉

(retract ?x) 
(assert (applied ?segment sg-mid-liquid-duration-time)) 
(assert (CF (category ? segment liquid) 

=(CFand (CFcomb ?CFcategory 
(CFwei ght ?*strong-evidence* ?CFdurati on) 
(CF碑 ight?*strong-evidence* ?CFinc-dec-value)) 

?CFdurati on 
）））） 

ヽ
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LMl 7: > ha tazaki>sre>rule>seg-end.art.16 2/02/89 18:4-6:30 Page 1 

; ; ; -*-Mode: ART; Package: art-user; Base: 1 O; Default-character-style: (: FIX : ROMAN : NORMAL) -*一

; (defrul e sg-end-1 
• 1111 ， ． ， 
， 
； 
． ， ． ， 
， . ， 
； 
． ， 
． ， 
； . ， 
． ， . ， 
． ， 
． ， 
； 
． 
’ ． ， ． ， ． ， 
． ， 
． ， 
． ， 

I I 

; ; [hatazaki 121) Checks that there .1 s another boundaries which has 7 arger CF va7 ue. 
1 I 

(declare (salience ?*end-segmentation*)) 
?x <-(segment-status ?segment segmentation) 
; ； (not (applied ? segment sg-end-1)) 
(vie叩 oint ?v 

(start-time ?segment ?start) 
(explicit (CF (start-time ?segment ?start) ?CFstart&:(?CFstart〉= o. 2))) 
(end-time ?segment ?end) 
(explicit (CF (end-time ?segment ?end) ?CFend&:(?CFend >= 0.2)))) 

(vie叩 oint ? 
(not (exists (start-time ?segment ?another-start) 

(exp1 i cit (CF (start-time ?segment ?another-start) 
?CFanother-start&: (?CFanother-start > ?CFstart)))))) 

(vieゅoint?
(not (exists (end-time ?segment ?another-end) 

(explicit (CF (end-time ?segment ?another-end) 
? CFanother-end&: (?CFanother-end〉 ?CFend)))))) 

＝＞ 
(at ?v 

(assert (applied ? segment sg-end-1)) 
(retract ? x) 
(assert (segment-status ?segment segmentation-ended)))) 

(defrul e sg-end-1 
1111 

I I 

,, 
I I 

,, 
I I 

,, 
,, 
; ; komor1 1988. 10. 28 (FRI) 1 nsert CF 1 nto segmentat1 on 
I I 

(declare (salience ?*end-segmentation*)) 
; ; (not (applied ?segment sg-end-1)) 
(join 

(category ? segment ? category) 
(CF (category ?segment ?category) ?CFcategory&: mi ghtbe-val id)) 

(join 
(start-time ?segment ?start) 
(explicit (CF (start-ti me ? segment ? start) ? CF start&: mi ghtbe-val id))) 

(join 
(end-ti me ? segment ? end) 
(explicit (CF (end-time ?segment ?end) ?CFend&: mi ghtbe-val id))) 

(test(> ?end ?start)) 
(not (segment-result ?segment ?)) 
＝＞ 
(assert (app l i ed ? segment sg-end-1)) 
(assert (segment-result ?segment (?start ?end))) 

; ; [hatazak1 

; ； (--

(assert (CF (segment-result ? segment (? start ? end)) 
=(CF comb (CFunknowi) 

(CFwei ght ?*strong-evi dence:i: ?CF category) 
(CFwei ght ?*evidence* ?CF start) 
(CFwei ght ?*evidence* ?CF end))))) 

[hatazaki 143) CF of (segment-resu1 t ? segment (? start ?end)), 
=(CFcomb ?CFstart ?CFend) --> 
=(CFcomb (CFweight ?xevidencex ?CFcategory) 

(CFweight ?xevidencex ?CFstart) 
(CFwei ght ?Xevi dencex ?CF end)) 

168] 
=(CFcomb (CFunknown) 

(CFwei ght ?;r.strong-evi dence;r. ?CFcategory) 
(CFwei ght ?:t:evi dence;r. ?CF start) 
(CFwei ght ? ;t.evi dence:t: ?CF end)) 

=(CFcomb (CFunknown) 
(CFwei ght ?;r.evi dence:t: ?CFcateg゚ry)
(CFwei ght ?;t.weak-evi dence;r. ?CF start) 
(CFweight ?:t:weak-ev1・dence;r. ?CFend)) 
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(defrule sg-end-2 
1111 
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; ; maxi mum CF segmentation 
．． 
'' (declare (salience (-?*end-segmentation* 1))) 
(vieゆ oint ?v 

(segment-result ? segment ?) 
(CF (segment-result ?segment?) ?CF) 
?x <-(segment-status ?segment segmentation) 
(not (applied ?segment sg-end-2))) 

(vi ev,poi nt ? 
(not (exists (segment-result ?segment ?) 

(explicit (CF (segment-result ?segment ?) 
?CFanother&: (CFgreaterp ?CFanother ?CF)))))) 

＝＞ 
(at ?v 

(assert (applied ?segment sg-end-2)) 
(retract ? x) 
(assert (segment-status ?segment segmentation-ended)))) 

Page 2 
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(defrelation conflicting-segments (?segment1 ?segment2)) 

(defrul e sg-end-3 
11 Select best result. 11 

; ; [hatazaki 178] Ru7 e sg-end-3; 
; ; Uses 11 (vi ewpo1・nt •. 11 not to merge the vi ewpo1・nts, 
;; and asserts 11 (conf7 i cti ng-segments ... 11 in each viewpoint. 
;; conf7 i cti ng-segments is not a symmetn'c re? at1・on. 
;; OLD • • • (defre7 at'ion conf7 i cting-segments (? segmentl ?segment2) symmetric) 

;； [hatazaki 149] New7y defined to se7ect the best resu7t among more than one resu7ts for 
;； same 7 ocati on. 

(declare (salience ?*finish-segmentation*)) 

(vie叩 oint?v1 
(segment-status ? segment 1 
(join 

(segment-result ?segment1 (?start1 ?end1)) 
(CF (segment-result ?segment1 (?start1 ?end1)) ?CFsegment1))) 

;[hatazaki 178] 
segmentat i on-ended) 

<)

(. vie叩 01nt ?v2 ・ ;  [hatazaki i 78] 
(segment-status ?segment2&~?segment1 segmentation-ended) 
(not (conflicting-segments ?segment2 ? segmenti)) 
(join 

(segment-result ?segment2 (?start2 ?end2)) 
(CF (segment-result ? segment2 (? start2 ?end2)) ? CFsegment2))) 

; ; (not (conflicting-segments ? segment2 ? segment i)) 

(test (or (and(< ?starti (/ (+ ?start2 ?end2) 2)) 
（く(/(+ ?start2 ?end2) 2) ?endi)) 

(and (< ? start2 (/ (+ ? start 1 ?endi) 2)) 
（く(/(+ ?starti ?endi) 2) ?end2)))) 

＝＞ 
; ; (assert (conflicting-segments ? segment i ? segment2)) 
(at ?vi . ; [hatazaki 178] 

(assert (conflicting-segments ? segment i ? segment2))) 
(at ?v2 ;[hatazaki 178] 

(assert (conflicting-segments ? segment2 ? segment i)))) 

(defrul e sg-end-4 
1111 

(declare (salience (-7*fi ni sh-segmentation* i))) 

(vieゅoint ?v 
?x <-(segment-status ?segment1 segmentation-ended) 
(CF (segment-result ?segmenti (?start1 ?endi)) ?CFsegmenti)) 

(vie叩 oint?
(not (exists (conflicting-segments ? segment2 ? segment 1) 

(CF (segment-result ? segment2 (? start2 ? end2)) 
?CFsegment2&:(CFgreaterp ?CFsegment2 ?CFsegmenti))))) 
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=> 
(at ?v 

(retract ? x) 
(assert (segment-status ?segment1 segmentation-result))) 

‘
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