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Word Recognition Using Pseudo-Phoneme Templates

Noboru SUGAMURA,Kazuo HAKODA and Sadaoki FULUI
(Musashino E.C.L.,N.T.T,)

Dec. 15,1980 at K.D.D. Research Laboratory
Abstract This paper discribes a new word recognition
system which uses a set of pseudo-phoneme templates and
a word dictionary. The pseudo-phoneme templates are

automatically extracted from training words wusing a
clustering techniques without linguistic information.

The word dictionary contains symbolic spellings of these
templates. A spectral distance between each frame of
input speech and each pseudo-phoneme templates 1is

calculated and stored as an element of a distance matrix.

Word identification is based on the total distance
obtained by summing up the distance over the input word
length using distance matrix. Experimental results for
67 airport names and 641 city names recognition show the
efficiency of this system in 1large vocabulary word
recognition from the viewpoint of memory size and the
amount of calculation.
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Table. 1 Comparison of the two word
recognition methods from the viewpoint
of memory size and the amount of calc-

ulation
: L=500 words
»SPLIT =50 frames
EL n=128 templates
ApyLL  [PpeT bits
Na=16 bits
N=16 parameters
Nw=15 frames
Amount of distance
calculation per’ n 0.017
frame NW¥L
Memory size for (n¥N*Na+
templates and L*M*nb)/ 0.03
word dictionary f; xifxy*Na) :
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Table.2 Experimental condition in the case
of 67 airport names of 10 male speakers

EEEEEE ... TR CTHEE
ik ---- BI%E10% (BERSTA
FZNEE LBEER)

DREfE - SkHzY TV
30msec N\ Ty
TL~4 883 1Smsec
&0 -7 - -- - LPCOT 254 (105D
DP F3% ---- @& J1)-DP

Table.3 Experimental results by SPLIT

method in the case of making pseudo
phoneme templates and word dicionary
for each speaker
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Fig.2 Clustering example in the case of
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Table.4 Experimental results by SPLIT
method in the case of using common
pseudo-phoneme templates

Y, - - t
BERCKRATY L LN IL | Seeker | e Speater
ID, £71L-AT-9 &AL 28 28 5T
BOULN, winREREETS | |00 | 38 | 13l
HO5INT. < qﬁ%nﬂ%=#l:, Il| 2 ] 982‘8 ] ?82,3 ; ?82.3 > 37Ag
ATERBEEINT VB4R L, 64 43 ORI
BoNT £ BR | TRHERERL S 3 212,99 ! 2,99 2.991°12,99
L BEK XEHRT 5, 1BE)VS 4 2{ 3720 317752 | 3(174a]3]3743
- AL < 0 97.0 37.0[ 5] 970
/t%ﬁlsmn‘c 128@?.[_&1% s 2 ngg 213750 | 2[2759|2| 2 59
A, LNEE, {0AnKIL-4 p 5000 T[98.5 | o100, 0] o[00.0
#50.5 X THD, TN OsL B R T B B
BOANT WL BB TEINANT 7 ! ;%qg ;éAg ;é“% ;éz‘;g
~®oAE 1S, BB TITHL 8 21 1. 49 317749 | 310400 Y 140
AT B ELE R AR B
3-3 XEEWN, BAZYD " [97.0 1955 [ 5[ 959 4 35.5

2P s sie | Poi Aedq s
2- 2TRANIESK, SPLT sun. || 979 20(97:2 |17 975 %1 3552
R, ﬂﬁ&*—ﬁ‘*‘tﬂ«ﬁﬂ&‘ L : ' . i




CORBLSWTIITRIRLLANE, 61
it ( 16meec M TA300007 L-4) o
BEROTREVI S EBNLEID> LT NG,
WKTLBBRELTLATY Thd, 2TIT
& 641 fREobroARICELCB4A DR
FEERNTUT, 1. ASIUTTEREHT, 1
BHOEBT -9 % CIEEINY v/ c hER
BEOCDRBRFLIT, ER/R(EP1>2)
L, 2EBRnEET - It LEia Lt
5 IRR(ED2-1) £&61%7, 3
27 L-LT-FEBLES (RBFULL)
¥Rt 77, TENstR Y L(;( X, 7PAL3
L(CEPvE&3) v WLRD 28t /B,
BAVI L TIA128ML256M@eAN
. TMOnRE)NY L nfEXI2IE, 93000
IL—-LOT-FEBR T, 2-2 THML
ARILY- (BRI AEV R, YD
S ¥12803360.03, 25603%61300
4ruus,

RC NRROG, MENIHEL256 1L
KERE, 77XV 5 LEERNNE, 270
—LDT-IERWIBBYLNEIS BLAL
HULUWICHEBSA Y, . )98
18R I L EBSLnZEB )2 0. ANT L
FEReWLRIL\EHBESIE CEPEREVIB
BIHN, EBRFEQR, DFOARE<IL, £
IL- LT -9 B0 RBECH2EE L
wBSNLD - T,

BER)NG el (L nBEERE 64-MK L
Th, RAFEVBTR FLALHWNICEH

OH LIS > o ITUBRINY AENICHN R
EoRBEES, MILHABLE N LN TLE
UL, BRI VNI, TRINT-F¢
BWAWEFLGO T CERSH LIS 2.
SEIIRBRoREE, CEPTRHI Y
25CARELETL - LT -FLRVES
(WTht 1>2) ol &t KTIC0RT,
"CUREL<EMAINKTY, "x"QADPEs
EBASTSNT L, TRTSERMSSADAA
KA TWEWILETRL TWA, X RRA
Bl HBIA ~E 5> 48L T T,
ARDBLIS- ILS3%H0, BafEoT
7-, ClEBnIEoTS5—, DICKBX
NGWIBE0 15—, EWXtotnIo-ThHS,
LHEOOTALD I, ERR RIS,
EAETHI LE—HL TN, BRETTR
ELLBREROMILYD, EOnbTE, 1
KL AFBED< 2NWITTRHAZIEFENIS
— 1B DA I, CHESLUERAIK=L
HTRNENE, DPR FoITnd2 I,

Table.5 Experimental condition in the case
of 641 city names of one speaker
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Table.6 Experimental results by SPLIT method in 641 city names recognition
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Table.7 Error list for 641 city names recognition in the case of 256
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