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The Similarity Calculation of Chinese Character
Glyph Based on Structure Description
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Abstract: Chincese is a large character set language. There are many Chinese charaeters with complex structure. The similarity
calculation of Chinese character glyph is a fundamental research in Chinese information processing. It is also inmiportant in computer aided
proof reading of Chinese articles and Chinese characters teaching. This paper improved the description of Chinese character structure from
the perspective of graphic. provided a method to calculate the glyph similarity of Chinese characters based on their structure descriptions,
and completed the list of similar characters in the GB2312 standard which includes 6763 Chinese characters.  The application ol the similar

character list in the computer aided proof reading system improved the modilfication guide for users.

Keywords: Chinese character glyph. structure description, similarity

1 35|1F

DO —F NFEFHOET, WIS KA 3 T24, [MEREUE 6B2312 #2117 6763 MXF, [HBRFRUEN KFF
5 15010646 H1/1HE CJK ILFEAT 20902 4, N1 AL M7 B CARI 6 T7 24, RIS R FETT 10 T &
Aie WISEFIE A, BUFRVEIMARRI MM 2, I RIIE AR 3ETT 560 (2] i HAEmMMA S T
SCRIER LML G 7 U AR IR £, (1 s k-t 0y A%

SRR AL E L SR E NG EF R, RIROHF MR Tk, P ESEEE—N0S, €
(AN AL FERVFE TR AFIZE S0 A, Tl sENES, W BIHL OB B4 i A Ted, MitmT

WA B AV RIEE SRS (60272055, BORT2159) EE).
FEEEiMN: MR (1969-), B, WRIIE, wE32, (6% G, Homin@blcu. edu. cn

161



SF AT AR, ST FRAMEMNT R, I FHAEFNEINT, REMUFRL LA, %
TSR . X4, XA AAAE IR OCR AR50 3R A i 4 s A A AR, T LUs W F T HRR AT e, AT
R B IE SR I . oAb, B ANEERSNE A SIS, BT TR RO T 3 T B 1 e

RTWFFRMUAR, SR TAELRLEPAHTF R, URFEF RN ANHREETITR, 17
FEEAT HRARFEETRIL], WA T 7785 MNFMEGAMEAL. IRl L. EET 1997 £l
KT IXFEMAAEL2], F5 I T EF ARl £ 9 F3 5 1548 (UCS) 7 20902 N7 RIFRA 1, T
RN FHAT T RN B — L B R F RGBT W BT L BB R N IS H AR Eer RIS
KRR [4], WRXT —HEFRIMED . &9 BT UFREHT R (3], &L TN T T AL S 4t
THERL AR, ANFRARLEAEMNHERED M -—LeA0 . (1185 UM R RRE R (2] VLS 501147 4>
PEL TR AR FFRAREEE AR T A LR M, X R RN B A CEIAS)
M) AR BIP{TH P A bR . SN TR, TR, 2B, BAT Lk
AR E KRR, [EF AR —MERANE,: [l Ramai b, BRgi R “A k.
ZEb Ak s TR, 38 7 R X7 ALK T G ] R Ry ST fr A A BT
BIAY SRl XL F RHERT A AL LT RAME o M 7).

geAh, WF O ARBIR TR R HE S F T IRETRR T R BT I STHRCT IR 4L, 5118 T I (8] 1
FRIUSE, A0 I AR AE (5] B2, XMACUE A REARE. ARS8 8 S A, —
R T W 2 S48 R IR AR AUBE - S 00 v

Tk b, BAFAAAFEMEE, BRFEHEFHEE, REEIERCBAT AL, FFHEIF LRI R,
TRATTARIE A1 I AR A R B T DI TR FE S AR A R, 2 GB2312 sh i1 — Ay L T e Mg et
T — BRI T B T SEBI O I = F AR v S 5% 3 GB2312 FAF RN 6763 MINTF, AL — D FA %N
MIFRALSE, TEXT AL F AR DU HE T R AR B 2 T-D0E CR R R MR BTz, WA T 58
o AICAYTIX)LATTHRI AT

2 WFFRNEaid

BEMOMER, WFAMNMETMEST . EOFHIEED S, SR LN R,
B OIS B RUR I L4 S Ko TR M I B — R 0 T LR AT A S kX S Fhekhy 2 — M85
BB YT 5y, HE L MERN AR R T 2 AT GRED . TNl A8 e .

(1) MpEFE. GFAGERSIFE o “—="0 “T70 L “Or “sry CET R ) ML AR
EEMEELE (N T T TN Al “o ),

(2) EAGHMEET. W 7 EMAAESHE 4 7 f ey, R0 (41 O, Hd < AEL
YERIBI R TF o ITT A RATEE R, R AE E R P 2, Bl e, &R o L R T,
78 “Foch” R —ANSEEESN, WA “Frp BT 2yl W Kaly (A A | 20,

() EREREST. 57, KRN (B /7 ), Hp o 1L NIRRT FEE R RE R
PIsry (¢ /) 7 KD

() AFLHMESS. W “H/7 FrMF GE > H), WlFmAHF <47, 1438 (&> )/ @),

(5) WHENEMEET. W “@7 KR (4 i), WA “H” M3 () 7 L)< I, BR4ES
W LB B IR R RO . BRLERIE-F A WAl R0 “HE” A, TIBCEL A LS KA [T IR A
Ko

(6) MREBELMEST. W “BI” A& “T17 Pl “F7 20RF (L@ ). “F” JE “&” kA “ R
R Gk @ ).

X KR AGEK K 5 2577 R M OE AR BB S R IR TR BT A5 Ky AR AT R L ST ORI
3T BT AL TR T FHAOMA M. sk, TROIRHE — M T8 98 RAE L 1T LT sk da, FERR
AR E, AT BN S RE S F R R 5. JRAIM i T LU )L 750:

162



(1) SIFRRERNP RSN, ‘iﬁ""’@?» S, BIAZIEMI-RBERERIUY, RERE UM
JUANTIALBFETIA - GERJLA) BB 8”7 fi 8" MEBREW, 2R FE GE > 4 R L > #H).
A E LT T AL,

(2) BIHRAEREGWRE 0" P78 7 R,

% ¥ & W X R K E ¥

Pl ) lu> (left-upper) #H.EEHR. R &

Vool ) 1d> (left~down) M., . M. . H. X &
4 b ru> (right-upper) YN IR B = N I T2

) rd> (right-down) 3k

LAdie (E=A) | uly>  (upper-left-right) | M. @ B. A, & A

A E N (EZE) | lud>  (left-upper—down) | X. [H. B

FEAM CRK=41) | dlr>  (down-left-right) DX M. BA. dd. B

xR “H” /JZr By, KR 2 1w BHY W OYIET WIS RSN, AFEIEE-I IR 2‘2"‘
o« 1d> Y7 XN t\__’f_‘é: Ky, ANERATIRA, REMF Y dleyd> X7, &l “mE” o«
JBT-F-—45k KT, K5 gt EHLR I FE AR REEN 53 B ARG LT, —"ﬂﬁ?{ﬂ}ﬁxﬁ/“\f})'amﬂﬁﬂ)h

(3) BT —LF ISR TN K 5 I, TEERFS AREE. ML “F” FHRNEREN,
SRS Al N7 JL T AN FRIEREER, “F7 4 E M0 “IF. &7 TFRMEL, R
THE “2F” Sl “ LNE”, Rxh “(K /7 )7 EBENFET “O% \)s;‘{&iﬁ*‘xﬁhﬂ Xan “dy”,
DIDFRAACH “Uli™ JE5hHE, AL RRMAS “ X7 RNHRS, BFHRMIKESR, KR “W e (2 | L)),
Hsk by iy LU ERNIVE FAMNEENER AN . IRATRIE “da” 5 R SMETARRITIR “eg” S “F
T AR, FAE (W die> (2] )7 REMFEE W7, X’ R AR (7 /&)
LAY, RATIEE C L R ede R iR a7/ (e S AT, [F R L '/ MR . Tan <3k
D] EE, (IR R A A dk, BT 455 “4 7, Ari “ X7, AL EMiEer «3k”
TRATHEL, 49 sk '

3 WHPRMEETEREE

WNFFRARUE T FEEIELU TR E:

() MEF GRIED s

MRF G AMA L, TLEENER, TL+aMel, RBATSHINE, i&ﬂ‘]3““%%1‘?11)?%&%@1#%2&o
S R EARMIE R, B  T, R T B TR A RME A4y AL, o “-T~ R RN L NN
CNTUEJUN L O T SR R SRR, I AL CFTL IR RN TR, AT
R LAY

(2) HOFH Rt

—RHAE, FAFRIMEFE LTSN, BRESHAAMNESFHEASHL. NMNEB4WERMNESF
11T ATHLY JEAL, EFI’YJ#EH,L £y flIWXTXJ‘F‘“FSZ S AU . REBIES KRR, FOARUURR S0 84k #1 UL RE T
FsEuiig o Lo, “H#” R R, BT FARUUERE, BN ENIER R EA R, AUSEARRE, £l
AR “HET I “EGT AARLLER ?)Lfﬂ?é%f—”b HANETIMELAFERMNFEENLN, “H” [ “f” 48
WRIEEE, NAENMNEDAE, L B VSRR TR, QAT 977 FlCd” ZH0RA. RFit,
LT T REAF zﬂ“rfJ}z:U\ﬂHJJrBMTSLLt!rxﬁ’]ﬁﬂﬁ&

LLESSWARTE A oh, B 37, “3r. “u %‘BEJ: TEMBMESTE, BellSmEs “8” FREAH
L 1AM AR f\vk‘fi‘;?_fwrl]{u%f T “ns “g” &2RaF, JFH “m” A ENER, “IU” Rk
T2k Ky, DRG], (DA AR E—T"??L’EK*HMFKL N RIJR 58 = AR, 33X J“‘# R B S IRAT
1R AR SR A B T VA0 T | RAR B A = ) S R AL R R R .

163



Bin «A77, “m|n, “ar ‘T MERFEZHAEMTE, YHEL LA (BEEMER) MESF, RUUsaEn
“EEUL AT CRT, BRBIGMUE, HEEEFAEET, BSHUENEIEAUSEAIEHER LS
B A H G R PR RRE.

(3) ZEmMXFARLUER e

REAUERFHRNMMEEH - MEEF—MEEE, UEAERUFERT BEEHMARRNEESES, B
AL, BESHUMEERFEEEERS L, EAENTEERESIHMEF RS . — Rk, TTL%
WK AN FEOHNEFKEECTIPTABLERE. thin, “f&” &/ “f” GEHFEEL, AMUEAE—
RESF—EMEE, MERGZIWIMESMEDHERDY.

WRIBUL L= HMELE, Bt FRABUE T HEEET R

NF A FIB WAL T M sim(A, B, lev), iZ{E#CKP FieAm 1L,

HP B lev HERRBWHERENSEHWEIR, SHERBIE lev 80,

WA FIB MEIE TN a Fl b, mix(a, b) KR A M B EMEMIIME: 1 XR A BWFRMUSE, i=1, 2,
3; Al. A2 RR ARE B BRARMBA S, Bl B2 X8 BIZHEL MRS SR K45

1. wnfR AR B & 1 oMl W

D R AMBHEESFIF BAHETARR, W
sim(A, B, lev)=max(mix (a, b) +(4-i) *lev,
lev+sim(Al, Bl, lev/2) +sim (A2, B2, lev/2) );
2) M, sim(A, B, lev)=mix (a, b) +(4-1i) *lev;
2. A0, HIAFIB A 1 FABLLIAMNAE,
D) R AN BHERSFHHEHETAEME, W
sim(A, B, lev)=lev+sim(Al, Bl, lev/2) +sim(A2, B2, lev/2):
2) /W, sim(A, B, lev)=—|a-b|*lev.

4 SERXMEGR

AT B ATUTISIAE GB2312 K 6763 MNAF. HAME THATMESTHES, LT ks E
BB —FAT 18 4. BT 120 . SHAMUT 90 41, XEENEOTHT T AT, IR E, B
BT MR E AR AP ZARME, THOBLUT IO FIT, ShkE 100 LUENF.

FLUEEE R T S5 ey, lev BARRS BT, FLER lov SUEBITIAL. HIBLRE,
lev HUBRMETEE A 32, 16, 8. 4, MFEEEML. AARHUER: BINLEL 10 MLE, MR lev 43Ik % F 0
AT 100 MBI, ARUEHERIE A E T TIRIGUT3 RIS IAE 0 AR, HE R lev F AZBHIE
S HAE P AL AR PR SR BRI, SR, TESE A5 R 9B RRE [ SIM f R 3080 K+

WX =x,,%,,..x, HE—# 0 PEEEROFN, ZXEEX, ={x, |1<k<i), 1<i<n, WIHEERA

K20 n FRFY AR B, BEEEEY 54, B) :ZH:MXWi g
= i
HARIE w, A5 A AR K F A3 B TR HOR sk, It H N T z w, =1, HHAL
n i1
Khw =n-i+ 1/2]( =2(n—i+1)/n(n+1). FWLUEARAFHBRIML R FRHAR:
e

24 | SFRARLUTERS S ARHERSIMEIEE (SIMA{E) |
lev CHRE % | & el B =R WM B | FHE
4 0.89 096 [099 | 094 |097 [0.94 [098 [091 [099 [090 |0.946
3 096 098 [094 [0.96 |097 [094 |1.00 [098 [1.00 097 |0.969
16 0.91 096 [093 [0.92 [097 [0.94 |1.00 [097 [1.00 | 094 [0955
32 0.86 | 096 |093 | 090 [097 [094 [1.00 [097 [1.00 |0389 |0.942

164



AL 7 Y BRI AR HE R lev=8. SLIT18 3 A 3B 43 ABLLF P9I 3 n T
18k 4RV TR VLT TR T AL IR T T AL AR B P VL A AT B SO A R ST IR TR
e 50 ) AV 0 1] 150 A i) 23 D (5] R0 D e ) ) 2 10 ] D i) 5 o 1 52 P 9 ]V
T EREFEETRATERLEVETERRBR ERIBABEBREREEER
B GTSER BB BRSNS 0 A A DT B AR U AR A AR B
for A B TR T A Y WS AR MR S M I AR R R A AR IR AR M M A A A R A A
B AR SRR B TS A B SR R ST B S R e B PR B R R B LB IR U
H RSN AR RN S AT ENENE TR YR AR R RRE
FAMLHIZ R LIF KX OCR BRI M 1 1 2 F XE#ITHF RS THIIK. TBALUF FIIHIE
RIEFrF 4, PR HIE S HIEATINIE, T+ MESIRR R IR 2 80% UL L. B RARMM LT &, UE
IS FAY, SIS LT B EL SRR, Akl AL E SRR . ARG AL+ MRUT %
P, THEE N, AT —TE R .

5 ZEE

WEF AT, ST IFEE . TR S TR . A0 (1) s S il 7 T R A
Ly WEEF RIS, 3 ORI T 4 A

D R0 AR R CWERT SHNEETF AR BN

2) B[] AR Al RO LA IR T AT,

3) X (1] Fh ST R 4K A P — 3 5 GRS TR O 75 50 AR A, RAMEAL

RIS L. T SHRUTE T

1) BT — PR S I TS5 13 S AR RO %

MR E, X GB2312 (BT AL THUSTE, R EMESRRL T EARE.

OR B TRFFRGMOE A, (R UM R FE W RR A4 — L 1 A ORI R, t— e
R ROAUTE LR, £ N SRR RIS, WSR2, ZRAL MR E R b4 AR 545

s FOIPZAN “C /7 HRE < 7 EN— SRS, QM FART i A
=, [WHH (A7 7)Y/ 07 R (C /77 1)7 EREMHE—EMY NS . MRS
BRI, ¢ BREEMA. BRETAN (- / (7 /) TR (/) /7 MR
s MIN[1F <7 RIS, R MRKELHE R e b, SHEARR, MARRIREER S5
W5 |

G BB, WF TR UATR R 52, L — AR SR B M F TR R 7T — DU R A4,
SR T B e F AT, M — S AR B 1 T T

&3

(1 1208 N il B0 By ok dbxd: BRIl 1988

2] BEKBH LIRS, GF3001-1997 (R AMA GBI3000.1 <RIy #MAMA. b EXINREL, 1997121 KA,
1998.5.1 3£

[3] Richard Cook. A Specification for CDL(Character Description Language):an extract of [PhD Dissertation]. UC Berkeley,Dept.of
Linguistics,2003

[41 A2V, B, BRAEE R P HEERLCH D] i EHIT YR, 2002,39(6): 707-711

[5] Hsi-Jian Lee.Hung-Chi Hsu. A hierarchical model-guided generation of Chinese characters. Proc of the 12th International conf on Pattern

Recognition, 256-260, Jerusalem,Israel, 1994.10



