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Abstract

Classification of symbol strings is one of the important problems in pattern recognition.

For this problem, usually the input string is compared with some reference strings and

identified with the reference string having the highest similarity. But when the input

string contains some errors or some extra symbols, its classification becomes difficult. We

propose a method which overcomes this difficulty by using graph theory, and explain the

algorithm for its performance and verify the completeness of the algorithm. Next, we have

applied this method to speech recognition and obtained good results. By comparing with

another method using dynamic programming (so-called DP method), it has become clear that

in our method it takes a little more time to classify input samples than the DP method;

but when input samples contain some errors or extra symbols, the classification score of

our method is much better than the DP method.
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Fig. 1 Matching between symbol strings.
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5. LHLZHhRRAAMICOEDH 7Y —bhYif
UVBWKSUHATHD, BLATOL S REEMNN
BHEMBELNEVLLD. ZUTEANL 8=
BEY 2T LTIREOHER (B, B, BREY)
ZRRALTERNGHNZTICENE VBT A
3.

2.3 ZHaUXA
VUEDKIBEBZ X OEDI ¢ %53 @Bz ke
BUENHB. UTFTKEOTLTY X 6%TT.

27 {z}, {S)'} kL T Fig. 2 © &k 5 72 775

AN Z3 Ty T e | oz,
Syt an 41z Qs au | ais
Sat an 23 Az an | Qs

T
St | ay | an | ay | an ! ase

Sl | am1 | ams | ams | ame Qms

Fig. 2 Matrix for pattern matching between
two symbol strings {S;/} and {zi}.
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Fig. 83 Correct matching path (k3k) and other
possible pseudo matching paths.

cC B C B A

O P @ QO

O: aj=1e35iR
I: 8N, KBIR
L:B#s, M:FRER

Fig. 4 Illustration of each point
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Fig. 5 Illustration of matrixes a' and a’_for
classifying point ajs.
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Fig. 6 Algorithm evaluating number of elements
included in the path having the maximum
length.
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Fig. 7 Example of process of evaluating numberof Jelements included
in the path having the maximum length.
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Fig. 8 Brock diagram of speech recognition system
for spoken Japanese sentences.
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Table 1 Some items of the word lexicon.
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Fig. 9 Example of matching processes in continuous speech recognition.
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' | Fig. 10 Example of matching between an input
phoneme string and a word string in
continuous speech recognition.
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AEYD2EBE z+2 BERKEATELERES
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C B CAD

O @ >
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Fig. 11 Method B (Dynamic programming).

Table 2 Example of words for experiment.

Nlorzv-| & & [NJrrav-| % o8
114 ®| sA.PORO [11]| & R |-PANASAUOA
-2-; ® | AONORL 12| B Jf .POFU
3B B | NORIO-PA | 13| & B | BIFU

s i | ‘

I
» j HIROSINA

10 & i | -POIEANA 5, 0|

*E-SHRORE, EFROEBRRLEHNERLTHEXM 8) TH
RUTWaREBREHEA L.

(B9 FFT -POFU

20000000 EOOO00

Yelclelolelclelclolclelulelole

@O@Q@O@O@O@@@O@O

SN Tofolelololclofo

Fig. 12 Process of data production for the experi-

ment (a case where a sample with three
errors is produced from ‘-POFU’). {shows
an erroneous phoneme added. {shows

additional phoneme added before and after
the word.

FB»S 2+3 BEICOMKERONELBY, £
CICERORZS (By) 2ANn5. COROVOFHRT
B (RIOBSHET) b7 VA LizEEIN3. Bk
Z@QTHS RV AE)OBAEDH, ThERHEL
THWS. BEEORYOBABNIRERBICNLT
0~ 4fHDSDEME-T:.

i) EBREER: LROoBEICHL, KHkA, BT
ENENEREBRE T, TORKREECEEN
AZEBROOEMEMCRL:O Fig. 13 TH 5. HEB
REONEMT 3 LEERIMLOETT B, FE
ATRPTOEINLSTL. - BIICKHERLRRIR
BoofKciZiILALEREL, 1EREIT S0
ICEY, HEATIRE8 1), HEBTIR2423Y
Bt (BB COEMIIERET + X 270 05HD
B, REEHHTIRMALELTRIh D - /oKHE
#Z4&r. Table3 £H). (EE#K)

20t
] L A | I
0 i 2 3 4
Ruol (@

Fig. 13 Comparison between the abilities of two
matching methods. Method A: by our meth-
od, Method B: by dynamic programming.

Table 3 Mean times necessary to identify each
sample.

B2 o |1 | 2 | s 4 ¥y

A (2Y®) | 59 602 599 587 586 593
B (3V8) i 242 240 242 243 243 42
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