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RS S

7 v — LEWBOBE, TREHBICIE > CSOEERE R L. Bk orid 247 5
B, 2T grid OFEERLG L e, B X 28 VAR ETE AV,

SRR DIEFA A 5 BETH AL TE B v b DD, grid (REO BEFICH 5 ZEFET
D G BRI T E B, FicAa grid REE BH3 2RI, FUEHZRIIO grid o
RS . M UMEERED grid OREHIERT 5 £, BEFOoEHRALFL grid %
fRT 2. < b, MEFOER HMM o REELFC grid ZHRT 5 & voik. £EB
FECOBRADBFEETH 5o fFIC, EFERREEC 31T 2 EIREC O ERERD X 5 . B
MIRIC ARG RBADRFE T 2 HE ik AR ARG HED—DEE L b HL, ADF
FETHRBEM AT D B{ThR>TwnE vy,
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1L F—7tEE

SEOHEE

7 L— A[AHAAE SSS-LR o FBEE% 1. HMM #5. One Pass Viterbi « X 2 #5RH. LR
=PI K BIFERIHTER & A DR E N B

PREclE, HMnet 2w, ADEFCH T3 E5RBEERIET. TR/ RB SN
BT, BRSSP & o SOERREN R BRI T %o BB S N7 SUEEEI» O TR T w
Z)jzé:mVCOV‘“C\ BUOANTFRIOCTLCERBAE TR Y

HMnet (2§ 557 —415E

AMM #ZClE. HMnet 103173 A X BRI KoWTHF —2 &, ° BRI L 2 Wkig
KDOWT DT — X ED,

THAF I BREE o F — 2R

o A3 2R

o IREDTOA vF I A

WET B3R 245 HMnet Rig %38 LB 2 XRT, SETEH, POWHR, BiEHRzdr b
K5, CONRE D &IC, 1mmbk&tA%m%¢50

REDmES BERERINU 2 —77 Y 2016 0HE,

PRESBAMER L. B — 708G & IRRIGEB D EE 0% <« ORIERRIER.

THREH U 7 RAE . T I B AREE Rl ey 3 WIRICRE - TR L & left-to-right @
HMM o &-T. ‘?;HEEEEJ KRGS, RO 3@ OB 5, AL, AL T
EASTEIRRA R T % R T %,

TRB LKA o7 — 2 R
o "HEINDRIE AT IR

o Belics b’ BB L /oREE
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One Pass Viterbi (2R3 57— s

One Pass Viterbt Tld. grid 28Z4 unit Ik %,
grid OF7 — ZREER.

o ANTED 7L —0EE

« BEOEFRT (EEBEKD ./ — ¥)

[ ]
L
il

\]
/.

o T H\/IM DAREER =

o LK

glld (’i\ Aﬁ%}:ﬂg\ 5@%@%?%?”\ ﬂﬁ%‘ﬁpo)%:f\\ %qu@%ﬁ I_ININ[ @%ﬁu%’% P
4 IRTTTHRENDZERBD 1 HE2FET, [oTy &% DIDMNEIC D T DEHEFD
TR, SEUL L R fERETH %
W%Wﬁﬂﬁ%.ATéﬁé\%ﬁwﬁﬁwwmﬂTéﬁﬁ%MK\ RITDZERIIC BT 5 1
HAETHCE D,

M AERER L LT, BERILTTHEL, 27 AV a7 v—oBEZDOLD
AEHEED Y d, BREEROMLC Ny 7 R4 v ZB0REICK b,

A

Tull

Ny JRAVERDOT — ARG
o AV LT L LS
o WDy 7 KA v X

LR #XERICET 57— 7188

LR BT BE5 2 7 — 2 3. THRBEERKEKER v V-7 TH 5B,
PREER o VY — 23 Fy NI =)= FET o vav) v o FEOTF — 2 BhECR X

Nodo
oy W=7 = FOF = 2,
e HoFry vV —2 ) —F
o LR RigFE=
e T va vy vrotEs

Wory 27 =27 —Vid, B/ — FEEBERT b ho/ — e REDUCET
7 ayTh, /J—FD L —XCHW?,
LR RBEE S 1L, ]ﬂ{i—ffw%ZHmiééi%Kﬁﬂngo
Torvav)yvsoREE, S/ - VroWERBEAETOT 7 va vk DT ) v I IE
WTH 5o

Tovavysor— XSRS
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o BRSOy V=2 —F
o T vavdDEAT
o FXK (symbol)

o T vavdiy|H

WD) — N, e D/ — Vb, BT 7va vEEFTLTEBRT S, —

Tr7vavoi{ 7ty SHIFT. REDUCE. GOTO. ACCEPT o>w§iLd
R (symbol) I3, BT 7 v a vEETT 5DOFEI L A o e FHR (symbol)o

T avos|l#id. T7avpixA 75 SHIFT % 72k GOTO 0EE Rk iEES

Trivavnid 7 REDUCE o2k CHEHAIE S,

HEBER) — FOF — 2SR
o BOEHRBEER — ¥

o INDERBREAR — VES

o WIET BREERy LT — 2 ) — A
o THIEHR

o TliitHR

fﬂ@%%ﬁ%ﬁ(/ — ik, TR P =2 Ny KW
IROFRBEEKR — V&, B @'Elﬁx"cov‘f}ﬁﬁﬂbft&b@/— FoHEE,

WIS 2UREER w b7 — 2 ) — FHEAR. BREESCE D ERPRH L AB,
JZO"C}?EHTZQ,H\BL,T/ \17_.7/__ FootEs,
f(“jcfrf HWIET o RER v VY —2 ) — VEADLTD ) — FiICH T 3RS

"%'ut:l:;g?i ﬁj’ffmji&,? [‘&E?{’:@Imo

LR /\"b—“ﬁ(fC

,?@Iﬂ/{\ [ o]
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One Pass Viterbi 73U X 4

One Pass Viterbi L X % 7 U — AR SSS-LR 0SS 7T 4= Y X L% FICTRT o

[Fim D EF]

(i7j7 77’7 3)

f'(i7j7 7-[/7 'S)
(2,7, k,n)

GHY P, GHY P’
GHY P(s), GHY P'(s)

Pruning(hyp, num)
LRparser(s,n)

PredictingContext(s)
Jn

Transition(n,j)

TopN, TopPB

S0

TraceBack(g)
ParseCompleted(s)
G

.

ANEFEOE 1+ 7L —sCBHERBER) — ¥ s «©
BB, FRAK (FF) n © HMM 08 j RigD grid.
grid (¢,7,n,s) Wkl 3 BHEILE.

gl‘id (i,j,n,s) b (Z + 17k7n75) ’\J\"EV?_ f' @jbfa:
(= log(ajy) + log (b4(1)))-

grid 0)%/—\“ (grid {&WL)

EHRBER) — ¥ sicoWTD grid B8 (= {(i,5,n, 1)t =
s}).

grid 85 hyp OF»b 2 3T OEWIEIC num B2 05
L7z grid 4.

HFRBER —F s CBWT, YR (FH) n €2OnwTD
T va v EERFLURCVERE N2 FRBREAR) — ©
LRBEK) — ¥ s BT 5 FHIROES.

SCHR n o> HMM O feEE.

R n o BMM 0 j REE0 LB AIFE A TMM ok
HEDHRS.

JHETE — L&, [RIgE — L0E.

T HEBERERD root / — F.

grid g KDWnT FL—2 Ny 7 LTHE LN S EEZRY
BHRBEEAR — 1 s 25, UEMICSET LT 2 15D

HHEA — VIR
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[One Pass Viterbi 7= ) X 4]

1. S ={so}, GHYP = {(0,1,n,s0)|[n € PredictingContext(so)}.
2. 1=0....] —1CDnT, 3~ 5%ET.
3. grid @Eﬁﬁ
(a) GHYP' =10
(b) s € SIcownT,
« GHYP(s) = 0.
(c) (i,4,m,8) € GHY P lwonT, LIF %57,
k € Transition(n,5) DWW, DIT 2277
iog = f(e,7,n,5)+ (i, ], k,n)
i kicont,
o k< Jn b,
— (1+1,k,n,s) g GHY P(s) & biE.
GHYP(s)=GHYP(s)+ (1 +1,k,n,s)
- (¢4 L k,n,s) € GHY P(s) 22D g> f(i+1,k,n,s) &b,

y iy

f(i+17k,n,s) =9

e k=Jn Ebix,
A. s’ = LRparsing(s,n).
B. s'¢gShmbE, S=5+5"
C. m € PredictingContext(s") 2T, DI'F % 7.
— g = flirgmes) + elisg, ko)
— (4 1,k m,s) € GHYP(s') % biE.
GHY P(s") = GHY P(s')+ (1 + 1, k,m, ")
— (i +1,k,m,s) € GHY P(S') 222 g > fli+1,k,m,s) b,
fa+1,kms)=g

4. s € 5 wonT, LIF %57,
o GHY P = GHYP' + Pruning(GHY P(s), TopN ).

GHY P = Pruning(GHY P',TopB).

ot

6. best_score = —oo, best_grid = {).

(I,Jn,n,s) € GHY P €D wTEl % Ef.

:\]

o best_score < [(J,Jn,n,s) 2>D ParseComplete(s) 7 b3,
best_score = f(I,Jn,n,s)
best_grid = (1, Jn,n,s)

8. recognitton result = T'raceBack(best_grid)
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LR #3703 Y XL

HHBIEA L LR RIS v 17— 2 R SHSORIT T A = ) X 8k DIFICRT

Fo5 o]
DaughterStringNodeO f(s,m)
Status(s)
NetworkNodeO f(s)
Action At(st,m)

StateO f(p)
AntecedentNodeO f(p,n)

ReachedN etworkNodeO f(p, a)

LeavingNelworkNodeO f(a)
ActionTypeO f(a)

RuleO f(a)
LeftHandSymbolOf(r)
Length(r)

Sset, Rset, Asel

HRBEA, — F s KOWTOIIR m KB 3 TEBEE
Ko/ — ¥,
LHEBEAR — F s KD WTOEE (ACTIVE 7 PAS-

SIVE #»).

LRBER) —F s BHIN LTV B RER Yy P 7 —2 ) —
FEE4S.

LR O st REEC BT B m €o2nwTHOT 7y g v
DES.

REEX v LT —2 ) — ¥ p OIREEEE.

REER v vV =2 7 = F piconT, n B % -
DY — F.

REEZX y VT —2 /) —F plCDOnT, T2 ay a %5E
FLABcREST S, — F.
Trvaya%ETTEODOITTD /) —F.

FTIay alDOnThDTIvavZAT.

77 avan REDUCE TH 2O ERAIES.
SCHERRI r R

SRR r oFLFE S DL

SHIFT, REDUCE, ACCEPT 77 vz v & »x DES.
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F38E F—IEE LR

TILT Y X L

[LR BB T =) X 4]

1.

4.

6.

-1

given

o string history node s

e scanned context m

s’ = DaughterString N odeO f(s,m)
if (Status(s’) == PASSIVE) then

return s’

initialization

e ,
[ ]

o A

L
)
o)

=

n

@

~

i
= s =

n
)

i

=
i

for each p € NetworkNodeO f(s) do following.

(a) for each a € ActionAt(StateO f(p),m) do following.

if (ActionType(a) == SHIFT) then

Sset = Sset +a

else if (ActionType(a) == REDUCE) then
Rset = Rset +a

else il (ActionType(a) == ACCEPT) then
Aset = Aset +a

for each ¢ € Rset do 7.~ 8

g = AntecedentNodeQ [(LeavingNetworkNodeO f(a), Length(RuleO f(a)))

for each o' € ActionAt(StateOf(q), LeftHandSymbolO f(RuleO f(a)) do following.

if (ActionType(a’)

== (YOTO) then

o ¢ = ReachedNclworkNodeO f(q,a’)

o for each a” € Action At(StateO f(q"),m) do following.

(a)
(b)

()

il (ActionType(a”) == SHIFT) then

Sset = Ssel + a”

else if (ActionType(a”) == REDUCIE) then
Rset = Rset + a”

else if (ActionType(a”) == ACCEPT) then
Asel = Asel +a”

9. for each a € {Sset + Aset} do following.

o ¢ = ReachedNetworkNodeO f(LeavingN etworkNodeO f(a), )
e NetworkNodeO f(s") = NetworkNodeO f(s') + ¢
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e

]
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10. Status(s’) = PASSIVE
11. Daught67;.9t7‘i71gj\70(lcO.7"'(5,m) = s

12. return s’
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AT Y XL

SFeFe AL

FRBEART LR REEX » PV =2 LD0T, THZERL, TbE&xDTHFRICE
MT BERELEGT 2 D ORRHFMIEOT =) X L% L TICRT .

[F2 B DER)
PredictingContext(s)
NetworkNodeOf(s)

Phoneme(s)
Action At(st,m)

ActionType(a)
AntecedentNodeO f(p, n)

Le ft HandSymbolO f(r)
Length(r)

Destination State Number(a)

RuleO f(a)

Scand

Reand

LEEBEK) — F s COWTFRIEN T 3R
BREFER) —F s BPXIGLTwS LRAREESR v PV —
7 ) — VS, '
EREER) — ¥ s 3G LT3 EE.

LR D st JREK BT 23R m KD W TOEEEVED
®Ba.

T aY allDOnwWTDT I vavilT

LRREEF v bV —2 D) — F p KD WT, n BE% %
E o7/, — F.

SCEHR » IR

SCEHHRRY r RS DR

T7vavad SHIFT £k GOTO TH 85D, fr
& e DIRAEE .

T 7 vavad REDUCE TH 380, XAl
WD>7 T 7 vayiiThdicdboER ((IREES, &
R) oxl) S,

1&0) VFa—=2AT 7 vavifynd Do (REDUCE
T/ - VYol — ¥, XEHA, EFR), © 3o#) o
A

= -

= AKX
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BE,%%#T/I/ =Y X“./.\}
1. given
o string histroy node s
2. for each p € NetworkNodeO f(s)
o foreachn =1....N
— for each a € ActionAt(StateO f(p),n)
(a) if (ActionType(a) == SHIFT) then
Scand = Scand + (DestinationState Number(a),n)
(b) if (ActionType(a) == REDUCE) then
Reand = Reand + (p, RuleO f(a),n)

3. for each (p,r,n) € Rcand

(a) ¢ = AntecedentNodeO f(p, Length(r) — 1)
(b) for each a € ActionAt(StateOf(q), LeftHandSymbol(r))
if (ActionType(a) == GOTO) then
o for cach o’ € Action At(DestinationState Number(a),n)
— if (Actiond'ype(a’) == SHIFT) then
Scand = Scand + (DestinationStateNumber(a'),n)
— i (ActionT'ype(a’) == REDUCE) then
Reand = Reand + (g, Rule Number(a'),n)

4. for each (st,n) € Scand

o for each m=1....N
~ for each a € ActionAt(st,m)
# if (ActionT'ype(a) == SHITT
or ActionType(a) == REDUCT
or ActionType(a) == ACCEPT) then

PrediclingContext(s) = PredictingContext(s) + (Phoneme(s),n,m)



T

1 EERSH

HEE L. DITo&Bo b & Tih o7k,

FEE R ERASECET 2RWEhE & X 7 12 3355, 701 SCE.

BRI ZAME 12kHz, 7 v — 4818 5 ms, > 3 > 7'%5 30 ms.

N 1~16KLPC 72546, 1~16 4 LPC 7 =
A ]orr/\°‘7“— 4 log X7 —.

HMnet 5240 HEEOMEEEE B o BEE > bFE, REEEL 600,

SIRE S £ 2 7 AP SCRIPISCEE (mset), 5 % by b B A—
TrET T 40— 3 3.5.

X E S PG R 3R 4 L WR T,
FAIPONHEERER Y. K 4.1cRm3,
B4 4.1 DR E‘fﬁﬂiﬂ&! SSS-LR 1T X % ¥ — 4I@ 250 I 3s1) 5 iR R T 5,
HIERES W BT H7ETE CPU 24 4% 4.21CRT,
B4 4. 2D fkR 1L | E:—AIII” 250 OYFEFMAY SSS-LR CHEW LA CPU 24L&, VTALEAS
LTH Do

F 40 £ ¥ — LIRS 2 CERRRESE & 191 CPU £ 4 4
E— L@ mcluding CPUtime |
(1R 1 5 10 (ms) i
50 | 84.7 | 87.7 | 87.7 800
100 | 90.7 | 94.6 | 94.7 1932
200 | 93.6 | 98.7 | 99.0 5064
400 1 93.9 ] 99.3 | 99.7 13941

800 | 94.0 1 99.4 | 99.9 39117
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45 e S AN E 5 Atem A BR

S
N

recognition rate(%)

recognition accuracy

100 — — T —— —
I i E bl el +
Aol
/l
/
95 -
90 .
Frame Synchronous(include 1)
Frame Synchronous(include 5)
Frame Synchronous({include 10)
Phone Synchronous{include 1)
a5 Phone Synchronous(include 5)
80 1 1 1 1
0 200 400 600 800 1000
beam width
- - Y.
B 4.1: ¥ —4lE vs. 3CH
cputime(ms) average cpu time per phrase
T T ¥ T
I'rame Synchronous —e—
10000 - Phone Synchronous ---
real time ——
1000 F .
100 1 H 1 1
0 200 400 600 800 1000

@

beam width

4.2: ¥—4lE vs. CPU £ 4 4
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E4E FFHER

3

e s X E o aoa 2 BR

*#Euu%jt%):g;a; %—Jﬁmov’fﬂ\ "—'ﬁg@%ﬁbﬁ’ ﬁﬁfv’ﬁ.mo %’JVCE‘M\@wuurﬂ(
LRV CPU 24 8% R TR C 23 TEA V. ERERO—FIOIREHENT 5o

1. SERREER 1

EF = 2500, SBHBETT».

(2) BREVEED: REM: ¥ — 40F 100, 20-best

(&)

——————— candidate — — — ~ — — —

(1)notcompleted <= [—/—[sfofch]lilr]al—[wlalkfalr]i]—[zh]ilufulsh]i]oft]o]~[ulk]e]tsfulk[e]g]a/{now. =) nnext ~

aikjozhzudmgchngrshtssebgtwnph)

(2)notcompleted <= /-—/—/s/o/ch./i/r/a/—-/w/a./k/u./r/i/—/zh/j/u/u/eh/j/o/t/o/-—/u/k/e/ls/u/k/e/g/(n.ow,a)(nea:z.—)

(3)notcompleted <= —/sfofchfifr]al—[wlalk]afr[i[—]zh]i]ululsh]i[oft]o]—[ulk]e/ts]/ulk[e[g]a]—[(now.h)(nezt u)

Islolehifrlal—lwlalkajrlij—=nlilululshiiloft]of —ful k]eltsfulkl2]g]a] | (now-h)(nevt.o)
Jofchlifrfal—[wlalkfalr]if—[zh[j]ufufsh]iloft]al~[u]lk]e[ts]ulk[efg]a]—[(now p)next.—

/s

ebgtwnph)

[sfofchfifrla/—[wlalkla/r[ij— h/_)/ ufufshfjloft/of—[ulkleftefulk[e/g/a]/—/{now.h)nert.ikzchshtssqtp
Tslofehiifral—fwialklalrlil~1=h]ilululshi]olt]ol—fulk]e]ts]ulk e lg]al ~ [(nown) nect.a)

Tl Iehife a1/l e rIi] 1 ]3 o u Sh /0] o]~ [kl l1e ulk [ a1 ] - [inow:o) ness.v)
és/o/ch/)/r/a/ Jwlalkfafr]if~]zh[i]u]u]shii[oft]of—[u[k[efts[ufk[efg]/a]—[(now.ch) next.—

sebgtwnph

aikjozhz u.dmgch gr
(8)notcompleted <=
(7)notcompleted <=
(8)notcompleted <=
(9)notcompleted <=
atkjorhzudmgchngrshts
restgridatiasttime = ]12
tastHMM — stategrid =
admissible(accept) = 0

z

A
/=
/ /
/ /
—/- -/
/= /
-/- /

(0)ans > — — sochirawa — kaigizhimukjokudesuka — — —

recog > nonecandidate!!

Numof L Rnetworknode : 431

Numeo fstringhistorynode : 205

Numo fereatedAction — link : 558

CPU 2810, Elapsed .

RGO SR ©— Al 1600, 20-best

S5> = = - Result — — — — — — — e <<<

——————— candidate — — — - — — —

(0)138548217(29.126log./ frame) ~ [ — [sfofchfi[r[alwla] — [k[afifg]i]shfi/m]ulk]i]oflju]d]le]sfulk]la) —~
(1)137060167(38.716log./ frame) — | — [s]ofchli/r]afwla) — [k]alilg)ifzh]ifmiw]k]a]ofkufd]e]s]ufala) —
restgridatiasttime = 1701

lastHMM — stategrid = 293

admissible(accept) = 2

{0)ans > — — sochirawa — kaigizhimukjokudesuka — — —

~

recag > —/ — [sfofch]if[r]a]w]a] — [k]alilg[i]zh]i /'71/U/1~/J/0/‘~/ll/<l/ efs/ulklal — ]
score > 128548217(12854.139005 @ 29.1359421ag/ per frame)

NumofLRnetworknode : 5119
Numo fstringhistorynode : 2867
Numo fcreatedAction — lin G
CPUtime = 247280, I"lnch

IEMRSC = {EBT . AR, JEIX, ZRERT. 22 ©F )

(2)

B QERG M — AT 2000 20-best

S5 - - - — — Resull — o — — e <<<

——————— candidate — — — — — — —

(Nnotcamplated <= [ ~ [ ~ [2hfj[u]ufsh]jlofw]a] — [afofs]elk]alsh]i] — /l/ fifalkful ~ fehlilafi]ajmlalch]i] —
[nlifzhfifufulsialng] — ftfe)tsfnow ) nert. zsph)

(notcompleted <= [ ~ [ — [sh]jfufufsh]jlofw]a] — [o]ofs]afk]alsh]i] — [k]ijt]alkfuf ~ [ch]j]a]ifajm]alch]i] -
[Infifzh]iufufs]a[ng] — [t]e]ts[u](now ) (neat, — wikjozhzudmgehngr q/LL:ssr:lu‘/‘tw71.,7/1) ) : )

(.})uottom,,lﬂzul <= [ = [ = [zhfjlufufstfyfofwlaf = fofafsfafkfafshfif — [kfifefalbfo) ~ [chjilalijalmtalcfif —
[nlifzhfj]u]uls]a/ng] — [(now.ts)(next. ~ ailjozhandingchngrshtssebqtwnph)

(4)notcompleted <= [/ — [ — [zhfjfufu)sh]ijofw]a] — [alofsfalkfafsh]i] — JE[ift]afbfu] ~ [eh]jjalstafmaleh)i] =
[nfifzhfjfululslafng] — Jt]e[(now. ts)(next. — aikjozhzudmgehngrshtssebgtwnph)

(&)notcompleted <= [ - [ — [z h/_;/u/u,/ah/J/n/w/u/ — Jofnlsfafkalsh]i] — [kfiltfalbinl — [eh]ylafj]afmfa]ch]i] —
[nfifshfjlulufefalng) — [(now s} next. = umgng)

((;)nolz.ornplr’ted <= /-[~]z Il/J/ll/u/dll/J/O/LU/(I/ — Jofolsfalkfalsh]il — [k]ift]all]u] ~ fchfjlalifalmfufch]if —
Inlifzhfilufu)slalng] — [s](nowu) next.zsph)

(Mnatcompleted <= [ — [~ [shfi[ufufshifjfofwla] — [fafofsfaftfafshfif — [kfije)alhfu) —~ Jehfjlalsi]almje)elfi] —
nfifshfifufulslalngl — [efuf(now. z)(next. — aikjozhzudingehngrshtssebgrwnph)

(8)notcompleted <= [ —~ [ - /= I)/J/u/u/ shifilojw] a/- [ololslalkfalshfil = Jk]ift]alk]u] ~ [Jeh]jlalsfalm]a)ech]i] —
[nfifzhfifefufsfalng] — [t]e]ts)u]zf(nowau) nent.k)

{(9)notcomnpleted <= [ - [ - [z Iw/_)/u wlshfjfofw]al — fa]ofsfalk]afshfi] — [k]ijt)allfu] ~ Jeh]jlafi]almalechli] —

Infifzhfijululslalng) — [t)e]ts]u])z)u]/(now.k)(next. — ikzhzdgchrshtsbgtnph) i
(10)110&CDT)1])[P£8([<-—/-—-/-—/ hjjjunfulshfifojwlaf —~ fofofs]alkfafshfi] ~ [k]i]t]alk]u] ~ [chfjlal)jfafnr]alch[i] — -
[nfifzhfi]ufulslalng] ~ [ts/(now.u)(neat.n)

(11)notcompleted <= [ — [ — [zh/5/wfulshiilofwlal ~ fololsfalklalshfif — Jhjiftlalk)ul —~ fehlilalilalmfalech)i)

Inlifzh]ijufuls)a/ng] —/ /u./ /(now.u)(next.k)

(1”)natcomplfted <= [—[=[zhfjlululsh]ilofw]a]l ~Jofofs]alklalsh]if ~ Jk[ift]allfw] — [chiifalila/m[alch]if —

[nfifzh]jlufule/alng] — [sh[i](now. ts){next. ~ aikjorhzudmgchngr 4/1!..,l)thn]7h)

(13)notcomplatad <= | ~ | = [ ]} uu]shij[olwla] ~ o]o] s]alk]alh[i] ~ [k[i]]alkful = [ch/jjalilafmafch i] -

P~}
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Infifzh]ifu]ufs]alng] — [s]u]z/uf(now. k)(next. — ikzhzdgchrshts sbqtnph) ) )
(14)notcompleted< /=171 —/zh}ijufulsh]ijo]w]al — Jo]ofs]afkfafsh]i] — [k]ift]a]klul ~ [ch/j]alsta/m[afch]i] ~
Infifzh]i]u]ufs]/a]lng] — [(now.ch)(next. -—a:k]ozhzud1ngcl111grshteeﬂbqlwnph) )
(18)notcompleted <= [ = [ = [zhfj[ufu]sh]j]o]w]a] — Jo]ofs[alk[a]sh]i] — [k]i[t]afkfu] — [ch]jlalsfalm[alch]i] -
/n/i/zh/j/u./u./s/a/ng/—/ch/(nqw.i)(ne:ct..ktsqtp) ) )

(16)notco171pletcd <= [ =[]~ [zh]jlufu]sh]ilofw]al ~ [o]ofsfalkfalsh]i) — [k[ift]aklu] — [ch/j]aljta/m[alch]i] —
Inlil =kl ululs/alng] - [(now.s)(nezt.0) ‘ , , ,
(17)notcompleted <= [ — [ — [zh[j[ufu]sh]j[ofw]af ~ [o[o/s[a[kfa]sh[i] — [k[i]t]a[kful — [ch]jlalsia/m[afch]i] —
Infilshiilululs/alng] = ch]i[(now.k)(nezt.a) , _
(18)notcompleted <= | — | — [2h[j[ulujshjjofw]al = [ofo]s/alk]alshli] = [k[i]t]alkfu] - [ch]ilalifalm]a]ch]i]
/n/i/zh/_]/'u./u/s/a/ng/—'-/t/e/ls/u/z/u/k/(now.z)(ne:rt.l:) ) ) ) )
(19)notcompleted <= ] = | ~ [zh/3[u/u[sh]i[ofw]a] — [ojo] s/alk]alsh]i] = [E[i[t]alk]u] ~ [ch]ila]slafm[alch]i] ~
/n/i/zh/]/u/u/.s/a/ng/——-/t/e/ts(u/z/u/k/(now.:)(nezt.aw) ) )

(Zo)notcompleted <=/-/- /zlz/g/u/u/sh/;/o/w/_a/ — fofofs]alk]alsh]i] — [k]i[t]alk[u] — [ch[j]/alsfa/m[alch]i] —
/n/i/zh/]/u/u/s/a/ng/—/t/e/ts/u/z/-u/k/(now.z)(ne;rt.n) ) ) ) )
(21)notco7.npleted <= [=/[=[zh]/jlufulsh]j]ofw]a] — [o]o]s/alkla]sh]i] — [k]i]t]alk[u] — [ch]j]aljfafm[alch]i] —
/n/i/zh/;/u/u/s/a/ng/—/s/(nou.;.o)(ne:rt.o_w) ) ) ] ‘
(22)notcompleted <= [ -~ [ ~ /zh/]/‘u/u/sh/J/o/w/'a/ — Jofofslalk]alsh]i] — [k]i[t]alkfu] — [ch[j]a[/sfa/m[alch]i] —
/n/i/zh/_]/-u./u/s/a/ng/-—/t/e/ts/u/z/u/k/(naw.z)(nemt.g) ) )

(23)notco1:n.pleted <= [=[—[zh]jlululsh]jlofw]a] — [ofofs[alk]alsh]i] — [k]i[t]a]k[u] - [ch[j]aljfalm[a]lch]i] —
/n/i/zh/]/u/u/s/a/ng/—'/t/e/ts/u./z/u/k/(now.i)(ne:rtchtsqtph) ) )

(24)notcompleted <= [/~ ~=/zhlijululsh]j]o]w/a] = [o]o]s]alk[afsh]i] —~ [k]i[t]alkju] — [ch]j]afjfa]m[alch]i] —
/nfilzh]i]ulu]s]alng] — [(now.s)(next.a)

(25)notcomplete <= [~ [—=[zh]j[ufu]sh]jlofw]a] — [o]o]s]alk[alsh]i] — [k[li[t]a]k[u]~ [ch[j]afjfafm[afch]i] —
I i1k 310wl [0 ng] = [3] 68 ] s S now ()

(36)motcompleted <= [ — [ = [=h/3[ufu[eh]i[o]w]a] — [olof s/alk]aleh]i] = [k]iftlalklu] ~ [ch]i]alifalm]a]chfi] -
[Injijzh]i]ufu]s]alng] — [t]e[ts][u]z]ulk[(now.i)(next.0)

(arimotcomplesad < /= | zh 3/ wjulshiy o/ wla] = [o]ol I/t o [sh]i] = ki/s[a[8]u] = [oh 3]/ 3te/m o/ <h/s] -
Infilzh]ji[ufuls]alng] — [t]e]ts[u]z]u/k[(now.i)(next.jm)

(ZB)notcomplcted <=[/—=/=/zh/i]u]uls h/]/o/w(a/ —fofofslalkfalshfi] — [k]ift]alkiu] — [chli/al5fal/m[alch]i] —
/n/i/zh/]/u./u/s/a/ng/-/t/e/ts/u/z/u/k/(no-w.z)(ne:ct.dr) ] ] ) ] )
(29)1)otcow71plete(i <= [~ [—/[zh]jlufufsh]jlofw[a] — [o]o]s]alk]afsh]i] — [k]ijt]alk]u] — [ch]j]afsfafm[alch]i] —
/n/i/zh/]/u/u/s/a./_ng/—-—/(now..s)(ne::!.ijz{izrshtscp) ) )
(30)notcompleted <= [—=[—=[zh/jlufulsh]j[ofw]la] — [ofo]slalklalsh[i] —~ [K]iJt]alk]u] ~ [chfj]/alslalm[alch]i] —
Inlilzh]jlulu/s]a/ng] — [(now.p)(next. — aikjozhzudmgchngrshtssebytwnph)

(31)notcompleted <= [ = | = [ 23 [uju/sh]i[ofwla] - [afofslalk]alsh]i] - [k[i]t]alklu] — Jeh[5]alsfalmlalch]i] -
Inlifshli ufuls]alng] ~ [(now.sh)(nest. - i)

(32)notcompleted <= [ — [ — [zh]jjufufsh]jlofw]a] — [o]o]sfalk]alsh]i] = [k]ift]alk]u] ~ [ch]j]lals}alm[afch]i] —
Injijzh]j]ululs]alng] — [t]eftsfu]z]ulk[(now.i){next.e)

(33)notcompleted <= [ ~ | — [zh/jjuju/sh[5 ol wlal — [ofof sfalk[alshli] = [K[ilt]ak]u] — [ch[5]a]stalmlalchli] -
In/i]zh]ijulu/s/a/ng] — [(now.k)(next. — ikzchshtsqtph)

(34)notcompleted <= [ — | = [zhjj[ufu[sh]5]ofwla] — [5]of s[alk[alsh[i] — [k[i[t]a]k[u] - [ch[5]a]ilalmlalch]i] -
/nlijzh]j]ululs/a/ng] — /s/u/z(u/k/(110w:1)(715.7:l k) ) ) ) )
(35)notcompleted <= [ — [ —[zh[j/ufu/sh]j]ofw]a] — [o]a]sfa]k]alsh[i] = [k[i[t]alk]uf = [ch{jlalilfalm[afch]i] -
Injifzh]ijulu/s/a/ng] — /ts/-u/(.now.u)(_ne.?:t.ije)

(36)‘110tcorrnpleted <=[/-/- /zh/;/u/u/sh/;(o/w/a/ —Joflolslalk]afshfi] — Jk]ift]alk]v] — [chljlalslafm[alech]i] —
Infi]zh]jlufuls[a/ng] — /s/u/z(u/k/(710w:1)(ne:rt.aw)

37)?10tcowlnpleted <=/-]- /zh/_7/1:./u/sh/](o/w/a/ —[olols/alkfafshfi] — JE]ijt]alk]w] ~ [ch))lalstalm[afeh]if —
Injilzh]i]u]ufs]alng] — /s/u/z[u/k/(now‘l:)(ne:rt.chvtsqtph) )

(38)potcompleted <=/-/- /zl'l/J/u/‘u./sh/J/o/u//a/ —Jolols]afkfalsh]i] — [k]ift]alkfunf — [chlilalifalm[alch]if —
Infifzh]ifululs/alng] — /sh/z/t.s/(no'uuu)(.n/z::t.mn.)

(39)?1otco171pleted <= [~/ —/zhli/ufulsh]1]ofw]a] — [o]o] s]alkfafsh]i] - [k[ijt]afk[uf —~ [ch]j]al2lefm]alch]i] -
Infifzh]ijululs]al/ng] — /sh./1/t.s/(no1.u.u)(lnr::1:t.r) ]

(40)notcoylnpleted <= [—[~[zhfj[ufulsh]jlofw]a]l —~ [ofofslalkfalsh]i] — [k[i]t]afk]u] — [chljlalsfafm[afch]i] ~
Infilshlifujulslaing] = [s]u]=lulk]i[(naw k) newt.a)

(41)?10tcomplcted <= [~ [~[fzhfjlufufsh]ifofw]al — [afolsfalklalsifif — [k]ijt]alkfu] — [ch]j]afsfalm[afch]i] —
/njijzh]i]ufu/s]afng] — [s]u[z[ulk[(now.i)(next. jm)

(42)110#50171;)lﬂted <= [~ [ [zhfilufulsh]ilofw]al — [ofofslafk]afsh]i] — [k[ijt]alk/u] — [chfjlafsbafmfalch]i] —
Infifzh]ifufufsfelng] — [t]eftsfulzfufl]if{now d){next kjzhzdmgechngrshtssebgtunph)

(43)?]0!60171)}[8!5({ <= [=[—=[zh]jlujufsh]jlojw]lal — [o]o]s]afkfalsh[i] — [k]i]t]/alk[u] ~ [ch[ilalstlaf/mfafch]i] —
Infifzh]j]ufulslalng] — /s/(nmf).e)(ﬂ.e:rt.gﬂg) ) )
(44)notcompleted <= /—-/- /z/}/]/u/u/sh/]/o/w/u/ —~Jafolslalkjalsh]i] — [k]i]t]afk[n] — [chljlafs[alm]afch]i] —
Injifzhfjleful/sla/ng] ~ [shfijts/u](now.r)next.c)

(45)?‘Lotc01lnpleted <=/~-]- /zl}./]/u/-u/sh/_y/o/w/a/ —Jololsfafkfalsh]i] — [k]ilt]alkfuf ~ [chljlalztalm]alchfi] —
/n/;/zh/]/u/u/s/a./ng/—/sh./(n::::_u,i)('lle;rt.fclS(]t])) ) . .
(46)?10tco1.nplet»:d <= [ =)= [zhfifu]ulsh]i]afw]a] — [ofolsfafkfafsh]i] — [k]ift]alkfn] — [chfilalslafmlafchfif —
Inlilzh]jjufuls]alng] ~ [s](now.a)(next.gng) ) )
(41)notrompletul <= [ =[] = [zhfjlufu]sh]jlofwlal — [ofolsfafkfa]sh]i] — [k]ift]alkfu] — [ch]jlalsfafm]lalch]if —
Infilzh]jjululs]alng] — [t]ef/ts[u]z[u]/k]i](now n)(neat.aoue)

restgridatiasttime = 172

lastHXMM — stategrid = 47

admissible(accept) = 0

(Q)ans > — — zhjuushjowa — oosakushi — kitaku — chjajamachi — nizhjunsangdesy — — —

recog > nonecandidatel!
NumofLRnetworknods : 1322
Numo fatringhistorynode : 650
NumofereatedAction — link : 1619
CPUtime = 20190, Elapsed = 20,

(b) BTURCOT. JZERGRY: € — LT 3200, 20-best

b Restlt — — — — — — — —— <L <L

——————— candidate - — — — — — —

(0)555951715(14.438log./ frame)~/~ /h/j/u/u/ih/]/o/w/a/ lilglt]e]—]ololsfalk]alshfif—[k]i]t]as/uf—[ch]ilalji]afm]alchfi]—
[nlilzhfj]ufuls[a/ng[d]le/s[u] — [ —

(1)554968825(44.260lag./ frame) — [ — /= h/_;/u wlshijfo/nfifwla]l — Jifqft]e] — Jolofsfafbkfafsh]i] — [&lift]afkfu] —
[ehfi]alilafmlafch]i] — [n]ifzhfi]u]uls]alng[d]e]s]u] -] - | - )
(2)354520425(144.24910g./ frame)— = [zh] 5 [ufu[shi5lof glal—[i[ajt =] —[ojalslalklal shii]~ %/ ]¢[alE]n]—[eh [5]al i ]afm]alch ]~
Inlilzhlilululslalngldle]s u] ~ | — ]~ | o
(2)554749232(44.342log./ frame)—- [~ /h/j/u/u./«h/j/o/j/a/ lifgltfef—]ofalsjalkfalhfi]—[kfift)alkluf—[ch]ilalijlalfmfalch]i/—
[nli]zh]jlufuls]a/ng/dfe]s]u] — [ — [~

(1)554(}58547(44 325log./ frame)—[~[zh[/j[ululsh]j]ofo]—[nlalqlt]e]—]a]o]s]afk]afsh]i]—[k[i]t]alE/u]—[ch]ilali]afmlafch]if—
[nfi]zh]jlufuls]alngldlefs]u] — [~ ][

(5)55#610(:)16(44.331log.'/f1‘ame.) — /‘— /zh/]/u./u/ shlifofwla] - /n/a/q/z/ | — [ololsfalkfafshfi] — [k]ift]alkfuf —
feh[i]ali]a[m[afch[i] — [n]i]zh]j]u]uls[alng/d[e]s[n] ~ ] -

(6)5?3291"%29(44.226!094/frame)—-/—-/:h/;/u/u/ shijlofw/af— //q/i/ /—=lolols]alklafshfi]—]k[ijt]als/af—[ch]jlafjfafm]alch]i]~
Inlilzh]j[ufuls]alng] — [t]e[ng/d]efs]uf — [ — [ —~ ]
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(7)550558412(44.0074og. [ frame)—/ =/ zh[jJu/ulsh]j/ofwlal~[ilq/t]e/~ klafsh]i]—lk]i ¢ ful—fchlifalilalm i
O B T AR
8)5 15402(43. og./ frame}~/—[/zh/y shfy -/ i1 - k. hlij k)i a w)—Jchlilalilalm/a if—
/n/i/z‘h/j/u/uIS/alrfy/—/t/r_-/ng/d/e/j/:/:/e/ _J/CZU//_G/ iattiel~lololafelklalshii=Iklife[alklul = ehlil el ilolm lalehli]
restgridatiasttime = 2711 .

last HM M — stategrid = 773

admissible(accept) = 9

(0)ans > — — zhjunshjowa — oosakashi — kitaku — chjajamachi ~ nizhjuusangdesu ~ — —

recog > —/ — [zh/jlufu]lsh]jlojw/a] — [i/q[t]e] — [ofofs/alk]alshti] — [kfift]afkfuf — [chfjlalijla/m[afch]i] —
Infilzhlilufu]s]elng]dle]s]u] ~ | ! [idelkil = (ehllelilelmleleh il
score > 555951715(55592.391927 : 44.438378log/per frame)

NumofLRnetworknode : 17794

Numof stringhistorynode : 10760

NumofcreatedAction — link : 21441

CPUtime = —~2039564, Elapsed = 71054.
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