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/r/-/1/ Perception Training
Using Synthetic Speech Generated by STRAIGHT Alogorithm

Rieko Kubo, Reiko Akahane-Yamada, Hideki Kawahara
ATR Human Information Processing Research Laboratories

2-2 Hikaridai Seika-cho Soraku-gun Kyoto 619-02 Japan
Abstract
Japanese speakers’ identification of English /r/ and /1/ using original and synthetic speech, generated
by the STRAIGHT alogorithm, was compared. No significant difference was observed, demonstrating
the potential for using synthetic speech generated by STRAIGHT in second language(L2) training
studies. As a first attempt to find an effective stimulus manipulation for speech training experiments,
we adapted the original stimuli by lengthening the duration of /r/-/1/ and/or enhancing F3. Perfor-
mance on these manipulated stimuli showed no significant difference from performance on synthetic
stimuli without such manipulations, suggesting the neccesity of further effort in finding more effective
L2 training stimuli.
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TP (Initial singleton) 7pairs
IC(Initial cluster) 10pairs
IN(intervocalic) 5pairs
FC(Final Cluster) 5pairs
FP(Final Singleton) 5paris

5t 32 <7

BOLD  FCO02L
BOARD FCO002R
COLD  FCO05L
CORD  FCO05R
GOLD  FCO0O08L
GOURD  FCO08R
SHIELD  FCO19L
SHEARED FCO19R
TILED  FC020L
TIRED  FCO20R
MISFILE FP002L
MISFIRE FP002R
BAIL FPOO03L
BARE  FPOO3R
DALE  FPOOGL
DARE  FPOOGR
DIAL FPOOSL
DIRE  FPOOSR
FAIL FPOOIL
FATR FPOOSR
BLUE  ICOO0IL
BREW  ICO0IR
PLY 1C013L
PRY ICO13R
BLADE  ICO14L
BRAID  ICO14R
BLAZE  ICO17L
BRAZE  ICOI7R
CLAM  1C025L
CRAM  IC025R
CLOUD  ICO033L
CROWD 1C033R
CLOUT  ICO034L
KRAUT  ICO034R
CLOWN  IC035L
CROWN  ICO035R
PLOD  ICO56L
PROD  ICO56R

BLACKEN IC057L
BRACKENIC057R

PALLET
PARROT
- PILOT
PIRATE
ALLAY

INOO3L
INOO3R
INOO4L
INOO4R
INOO6L

10

ARRAY
ELECT
ERECT
OLEO
OREO
LASH
RASH
LATE
RATE
LED
RED
LEER
REAR
LEWD
RUDE
LICE
RICE
LIMB
RIM

INOO6R
INOOSL
INOOSR
INOO9L
INOO9R
IPO10L
IPO10R
IPO11L
IPO11R
1P021L
IP021R
IP022L
IP022R
1P024L
IP024R
IP025L
IP025R.
IP031L
IP031R

—h



B IH#ETHWS h/-HEE SOUL FP026L

EI SORE FPO26R
IP(Initial singleton) 13pairs TAIL FPO28L
IC(Initial cluster) 24pairs TEAR FPO28R
IN(intervocalic) 5Spairs WHILE FP034L
FC(Final Cluster) 11pairs WIRE FP034R
FP(Final Singleton) 15paris BLUE IC001L
3 68 N7 BREW IC001R
GLUE 1C010L

BOLD FCo02L GREW ICO10R
BOARD FCO002R PLAY ICO011L
BUILD FCO003L PRAY IC011R
BIRD FCO03R PLY 1C013L
CALLED FCo004L PRY IC013R
CARD FCO04R BLADE 1C014L
COLD FC005L BRAID 1C014R
CORD FCO05R BLAIN 1C015L
GOLD FCO08L BRAIN IC015R
GOURD FCO008R BLAZE ICO17L
HALT FCo10L BRAZE ICO17R
HEART FCO10R BLEACH 1C018L
MALT FC014L BREACH IC018R
- MART FC014R BLUES 1C022L
MILD FCO016L BRUISE 1C022R
MIRED FCO16R BLUSH 1C023L
SHIELD FCO019L BRUSH 1C023R
SHEARED FCO019R ' CLAM 1C025L
TILED FCO020L CRAM IC025R
TIRED FC020R CLASH 1C026L
WIELD FCo021L CRASH ICO26R
WIERD FC021R CLICK 1C028L
MISFILE  FP002L CRICK IC028R
MISFIRE  FPO002R CLIMB 1C029L
BAIL FP003L CRIME 1C029R
BARE FP00O3R CLOCK 1C032L
BOWL FP0OO4L CROCK IC032R
BOAR FPOO4R CLOUD 1C033L
DALE FP0OO6L CROWD | IC033R
DARE FP0O0OBR CLOUT 1C034L
DIAL FPOOSL KRAUT 1C034R
DIRE FPOOSR CLOWN I1C035L
FAIL FPOO9L CROWN IC035R
FAIR FPOOOR CLUTCH 1C036L
FEEL FPO10L CRUTCH ICO036R
FEAR FPO10R GLOAT IC051L
HAIL FPO12L GROAT IC051R
HARE FPO12R PLOP 1C055L
MAIL FPO17L PROP IC055R
MARE FPO17R PLOD IC0O56L
MILE FPO19L PROD ICO56R
MIRE FP0O19R BLACKEN IC057L
PAIL FP020L BRACKEN ‘IC057R
PARE FP0O20R BLACKISH ICO058L
ROLL FPO25L BRACKISH IC058R
ROAR FP025R PALLET INOO3L

11



PARROT
PILOT
PIRATE
ALLAY

ARRAY .

ELECT
ERECT
OLEO
OREO
LASH
RASH
LATE
RATE
LED
RED
LEER
REAR
LEWD
RUDE
LICE
RICE
LIMB
RIM
LIME
RHYME
LIP
RIP
LIT
WRIT
LOCK
ROCK
LONG
WRONG
LOT
ROT

INOO3R
IN0O4L
INOO4R
INOOGL
INOO6R
IN0OO8L
INOOSR
INOO9L
INOO9R
IPO10L
IPO10R
IPO11L
IPO11IR
IP0O21L
IPO21R
I1P022L
IP022R
TP024L
IPO24R
IP025L
IP025R
IP0O31L
IPO31R
TP0O32L
IPO32R
IP034L
IP034R
IP0O35L
IP035R
I1P043L
IP043R
1P044L
IP044R
IP049L
IP049R

C a0 X NTHWSh/-EEE

test:

BOOT FL883U
SWIMMING FL985M
GLASS I1C808L
COAL FP914L
BOOT FL983U
HIP FLO87P
ARRIVE ~ IN912R
LOAD IP903L
GLOW 1C907L
WAR FPY15R
BOAT FL9830
LOOM IP802L
DESCEND  FL986S
HOPE FL982H
READ IPSOIR
DEAL FP813L
HIM FL887M
DEAL FP913L
GRASS  IC808R
BREED  IC805R
DEFEND  FL886F
MIRROR  IN809R
BROOM  IC906R
LOOM IP902L
HIM FL9STM
MAN FLO8SN
READ IP901R
LIGHT IP904L
WAR FP815R
MAD ' FL88SD
BERRY  INSIOR
BLOOM  IC906L
MAD FL988D
KEEP FL981K
MILLER  INS09L
HOPE FL882H
DEAR FP913R
ALIVE IN812L
TIRE FP816R
DEFEND  FL986F
COAL FP814L
LIGHT IPS04L
GLASS IC908L
BLEED  ICS05L
HIP FLS87P
SWINGING FL985G
TIRE FP916R
CORE FP914R
GROW ICSO7R
GROW  IC907R
CORRECT IN81IR
COLLECT IN911L

e



RIGHT IP804R
ALIVE IN912L
DESCEND FL886S

DEEP FL881D
TILE FP816L
CORE FP814R
ROOM IP802R

BLOOM 1C806L
GRASS IC908R
BERRY IN910R
BLEED 1C905L

LEAD IP901L

SOAP FL9825
TILE FP916L
WALL FPI15L
BELLY IN910L

ROAD IP903R
WALL FP815L

CORRECT IN911R
BREED IC905R
ARRIVE IN812R

ROAD IP803R
GET FLO984E
DEAR FP813R
BOAT FL8830
MIRROR  IN909R
SOAP FL882S
BELLY IN810L
LEAD IP801L
COLLECT IN811L
GET FL884E
SWINGING FL&885G
DEEP FL981D

RIGHT IP904R
MILLER IN909L

MAN FL888N
GOT FL9840
KEEP FL881K
ROOM IP902R

SWIMMING FL885M
GOT FL8840
BROOM IC806R
LOAD IP803L

GLOW IC807L

genl:

BLIGHT IC021L
CRONE  IC037R
CLONE  IC037L
LIFE IP055L
PROW IC012R
FLAY I1C005L
FLOW 1C007L
FLOCK  IC044L
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VEER
HEARTH
PERT
RIDE
REAR
CLIQUE
GLAZE
PEER
FROG
LANE
LATH
FRED
RAIL
ALOE
RICK
HEEL
LACK
MEAL
FLAME
BLED
LEAR
FREE
REEL
BLAKE
REEVE
FLOG
LOUT
LOAN
PORE
HOARD
RARING
PULSE
WRAITH
KALE
POLL
PURSE
CREEK
ROOK
RAM
CLOAK
RAID
LUFF
LAID
FLIGHT
LAIR
GLEEN
LAZE
LAVE
LOB
FRAP
ROAN
ROUGE
PEAL
RACE
LUGE

FPO30R
FCO11R
FCO17R
IP028R
FP024R
IC030L
IC049L
FPO21R
IC045R
TPOOSL
IP058L
IC041R
FP023L
INOOTL
IP026R
FPO13L
IP002L
FPO18L
1C039L
IC019L
FPO15R
IC006R
FP024L
1C016L
IP020R
1C045L
IP0S0L
IP040L
FPOO1R
FCO12R
INOO3R
FCO018L

‘IP999R

FPOOSL
FPOO1L
FCO18R
IC030R
TP045R
IPOO8R
1C031L
IP004R
IP051L
IP004L
1C043L
IPQO6L
IC0O50L
IPO13L
IP012L
1IP041L
1C040R
IP040R
IP056R
FP0O21L
IPOO1R
IP056L



RAILING INOO5L
BURT FCO001R
RIVE IPO37R
FRO ICO0TR
MERE FPO18R
LOOK TP045L
LISLE IP036L
CLASS 1C027L
PELT FCO17L
IRE FPO35R
FROCK  IC044R
NEARED FCO013R
FRY IC008R
LATHE  IP999L
BREAD ICOI19R
WRATH IP058R
REACH IPO14R
LEAL TPO18L
RAP TIPOO9R
WHORE FPO33R
CROAK  ICO031R
LEV TIP023L
HARD FCO09R
RACK IPO02R
FLAIL 1C038L
CRAW IC002R
RUSE IPOSTR
KNEELED FCO013L
PRATE  ICO54R
CRASS IC027R
CRAY IC003R
LEAK IPO17L
HAULED FC009L
RAVE IPO12R
LAP IPOO9L
RUSH IP054R
gen2:

ROAM TIPO39R
LIVE IP0O37L
LAG IPOO3L
LEAF IP0O16L
LUNG IP053L
WHALE  FPO31L
CLACK  I1C024L
HEALTH FCO11L
LOAM TP0O39L
CRACK  IC024R
LAKE IPOO7L
LID IP027L
LUG IP052L
WEAR FPO31R
PLOW 1C012L
PILE FP0O22L
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CLAY
LEAVE
GRADE
FLED
FIRE
RUNG
ROBE
ROB
LIFE
RAKE
LING
FOLD
GRAZE
HOLD
RAG
CLUE
MAULS
SHORE
HEARING
HEALING
FLESH
LEAL
CARE
HEAR
FARCE
AISLE
FRAME
MARS
RUG
LACE
KNEEL
FALSE
ROOT
FLY
LUSH
LICK
LEAP
SHOAL
FORD
BRIGHT
LUNE
LOSE
PLATE
RARE
ARROW
CREW
ROUTE
GROOM
LEECH
PYRE
FRIGHT
FRAIL
LOOT
FRAY
FRUIT

1C003L
IP020L
IC047R
IC041L
FPO11R
IP053R
IP042R
IP041R
TP029L
IPOOTR
TP0O33L
FCO007L
1IC049R
FCO12L
IPOO3R
1C004L
FCO15L

- FPO27R

INOOIR
INOO1L
1C042L
FPO15L
FPOO5R
FPO13R
FCO06R
FP035L
ICO39R
FCO15R
IP052R
IP001L
FPO14L
FCO06L
IP048R
1C008L
IP054L
IP026L
IP019L
FPO27L
FCO07R
ICO21R
IP047L
IP057L
1C054L
IPO06R
INOOTR
IC004R
IPO50R
1C052R
1P014L
FP022R
1C043R
IC038R
IP048L
ICO05R
IC046R



RAIN
BLIGHT
ROUGH
FRESH
REEK
CLAW
LYRE
LOBE
FILE
BRAKE
RING
GROWS
FLAP
PAIRING
RARE
LAMB
RID
FLUTE
GREEN
VEAL
GLADE
NEAR
WHOLE
RAISE
GLOOM

IP00SR
1C021L
IPO51R
1C042R
IPO17R
1C002L
FPO16R
1P042L
FPO11L
IC016R
IP033R
1C053R
1C040L
INOO2R
FP0O23R
IP0OOSL
IP027R
1C046L
IC050R
FPO30L
1C047L
FP0O14R
FP033L
IPO13R
1C052L
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Sub.No. Age Sex Date

EHEgEHEE

M

M

M
M
F
M
F
M

F

M

M
M
F
M
F
M

F
F
M
M
F
F

M
F

SP01 19
SPo2 18
SP03 21
SP04 23
SP05 23
SP06 19
SPO7 20
M1, FNE 2
N#:
Sub.No. Age Sex
STl 23
ST02 20
ST03 19
STo4 22
ST05 20
STo6 20
ST07 20
STo8 19
E#:

ST21 22
ST22 19
ST23 20
ST24 24
ST25 20
ST26 19
ST27 20
ST28 19
F# .

ST41 20
ST42 20
ST43 19
ST44 20
ST45 19
ST46 20
ST47 22
ST48 19

961122
961125
961125
961127
961129
961127
961204

Date

961205-961213
961205-961212
961213-961220
961211-961219
970130-970207
970205-970214
970212-970220
970225-970305

961210-961219
961209-961220
961209-961220
970131-970214
970123-970203
970212-970221
970219-970228
970305-970313

961209-961217
961209-961220
961209-961219
970203-970207
970204-970214
970206-970218
970227-970307
970303-970314
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