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Pattern Recognition by Context-Free Grammar with Error-Correcting

Koichiro Morrra, Taiho Kanaoka, Shingo Towmrra
and Toshihiko Okapa

Abstract

In this paper, the validity of syntactic pattern recognition by context-free grammar with error-correcting

is made sure from a theoretical point and results on a simulation for hand-written Katakana characters.

Firstly, we define three types of syntax errors to debase strings and propose a distance between one syn-

tactic pattern (a string) and a group of syntactic patterns (a set of strings) showing the smallest number of

errors to parse.  Secondly, we introduce an algorithm on the error-correcting parser for context-free grammar

to find the distance, and apply the algorithm to the pattern recognition of hand-written characters. Finally,

we show the results on a simulation for hand-written Katakana characters.
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Results of Simulation
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Gt55.455445665545445554445656656413231266567733433367767811
&7666~/774343334r366674r35666454rJ56&046_366r0r3433r0343344029h12155
G+r).5465655666566666666667776767446555567755701000237745554
BN
GrJrJ6rJrJrJ44rJ56./64.60069667./67233344655667000201667787GrJrJ667006
—~
=
N
mu\Gb45355523443534433444454545344400100145566632444357767843
=~
XaG«3235453344.5654587866877811113355444.44.2363266778885777797
~
~=
ax»no42434.DrJrJ6561111121100221]4.345r36434344‘344_36»3rJrJ6666r34667776
] .
G»44345556076700]21110]11134333533432434456665677754667765
G<5G553600001355777856667765.()6575553556457556./665543445486
G4011334334.44G45565645664545555554.455654455r).546667756677006
R
" RS
e ECCCC.dC ~ dlaXdXXd dd..M.MMla
,Mlm..wj/AXXXX < - RS o w8 W Ny ~ CXXaXa.M.dﬂﬂd....XX
W D o NEEAREARE - -~ I~ 8 o 3 o o o D 3 s ©C oD 8 R T I T
an..DXX\AaaL‘L;xTX e S 32 Q.3 o ,XXXXXXX..Cd....CrD.beD..DvAﬂda.h.ba.d.d
o X X XS 8Ty Lo T = beb:Db..:b:c.waw = NS g DR = e L v ow X XIS T D O o=
o) N ) ]| NI R g0 = .........d.d..accccc.d.bbalrbb..........a VR LLR R = TSRy
v aaaATxTJrabxbbb:b::dcacbcachXXXauT_L._LuJT.dccd,aadddddyf\,XXXXXJTa
+ + 4+ 88 L xx N X XD 9= S0 00D 8B x N T T SRR - - R I e R T X O [ +
S D o = R e e e e e e e ) I 890 oo e SIS T ITT T TadesIIIIO
T T o STV IS oo D g Vo T D0V V T T I T T o000V V-VVITRWL 0
b
- =
=S
BENNTTTTTRKKKKK L L4483 3333¢ (L (A mrtARMAIIANARARARNNNNNNY Y
-
[3)

Vol. 32 No. 1 (1981)



XIRE BB STEXEICL 3,04 — BHITONHT (201) 201
Table 1 (Continued)
Input | e v d(X, L (G,))
character | OUing A G, G, G. G, G_ G, G, G, G, G,
€ " bb+bbddx d 7 7 5 5 8 2 6 6 5 1
e | ad-+b x abbdd 5 7 7 5 8 5 7 5 5 4
e | aaa-+cx dbdd 4 7 8 7 6 6 5 6 6 5
e bb+ bbedd x dd 6 9 6 7 7 4 6 7 7 1
: : T, $BRMY) Y7 2 LERTO 5V ¥ -V L
o s s (G (1<i<m) :OUiMEERD, ZORMECED
o . e BHAAT - 7205, & SICH BRI R EET B 72 50T,
x > x Rt . ..
; : . ANLF e Z OMBEIRER, PAXR b o — 2 dlh
a+axch bba‘a‘xcb "*:aa#dea TwbHD (W, N, W), RAbw =2 — 7”&
- EET260 (B, %, o) Kick-T, 2 by vy
e, - S LAOBMT, S50 UDMEN LIS C LHBLOR
‘x:. f ,: 5. D, Cocke-Kasami-Younger 7= ) X
b x
SN 5 £ AT B LI LB IAEN-Y v 7 Itk BRETH,
ddxa+axc d;bb*axc s dxhh*?x‘cd ﬁfﬁmf&ﬁﬂiip& b iﬁﬂﬁé h'C‘}a‘ b , Zho ‘C'Dmf‘i,
- - FIBWET S FETH 5.
* t £
K P P
£ : HEH -
N : Y R 8. & ¥ U
x x ctx ” :’
e b bed:bbb bbbe :bbba SCUREH AR D T EXC 2 7o T & B R A
. . R : CHT BRBMERESEA T, MWLM 2 - F#MO
;i o b i: TFHEXFNOAABEEER L 72, XXEXOERD
z x x
i ii I MBEEHT, ANLFOR LY >/ ERR, bW
ibﬁb LR i BAAHICH M LT 0, RUNRO KSR TRAR
a: . Cd . -
obe T DHRBEFFD C LHFRENBH, =2 b Y vy RBLRH
& : ) PRHL L CRBRICET 3 ERNYEN S,
x= : t**" x:*:
R ;’ e’ t.' A
x5, * ‘o
.* t‘t a+bxcecdd m #
aaxcbc b+adxcce

Fig. 8 Example of digitized patterns.
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