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DANG BIEM VA B3I SANH DANG DIEM - NG DUNG TRONG
NHAN DANG KY TU TIENG VIET

NGUYEN NGOC KY

Abstract. In many cases, a structural object can be represented as characteristic point set extracted from
some local distinctive properties of image. This paper presents some theoretic treatment and experimental
results of some point set matching methodes using interdistances or path-length for Vietnamese character
recognition problem. Proposed methodes of matching are invariant to translation, rotation, and scaling and
furthermore low sensitive to various types of noise and distortion.

Tém tét. Trong nhidu trwdng hop, mot ddi twong cé ciu tric phic tap thudmg cé thé bidu didn dwgc bing
mdt tip di€m dwoc trich chon trén co sé mot s8 tinh chit cuc bd cda dnh tai m&i di€ém. Bai niy trinh bay
két qud xd ly 1y thuyét va thuc nghiém mét s8 phwong phip d8i sinh céc dang di€m st dung céc khodng
cach hay dwomg din giiva céc diém va wng dung cho bai todn nhin dang ky tuw tiéng Viét. Céc phwong phé.p
duoc 4p dung khdng chi ¢é tinh chit bit bién d&i véi phep quay, tinh tién, ty 16 ma con chiu dwoc sai 88 do
dnh huwdng cda nhidu, bién dang vi sai 83 dinh vi.

1. MO PAU

Trong 1y thuyét nhin dang théng ké, mdi d6i twong thudng dwoc bi€u dién bing mdt diém
trong khong gian nhiéu chiéu véi mdi chiéu 13 mdt thudc tinh dinh lwrong. Phwong phép bi€u dién
nay khong con phu hop d8i véi cic dang hinh hoc. Béi vay, gin diy ngudi ta da dwa ra khdi niém
dang diém (point pattern). Theo cich biéu dién méi nay thi mdi d&i twgng dwgc thé hién bing mot
tip di€m trén khong gian n chiéu. Mot thi du don gidn cda dang di€m 13 cic chim sao Dai hing
tinh, Ti€u hiung tinh, tuy vi trf tirng ngdi sao thay dai theo mla song ngudi ta vin cé thé dé diang
nhin biét ra chiing theo twong quan vi tri giira cic ngdi sao. D3i véi ky tu ta ciing ¢6 thé biéu dién
ching bing dang di€m trén khdong gian hai chiéu. Céc di€m biéu dién & diy cé thé 13 cic diém dic
trung nhu di€m ngi ba hay ngi tw, di€m bit diu hay két thic, di€m cuc tri. Quan hé giira céc
dim cé thé 12 khodng céch, tinh lién théng hay s8 giao di€ém cda dwdng ndi hai di€ém véi cic nét
chir.... Ta d& dang nhan thiy ring céc tinh chit thu dwoc trén dang diém 13 bat bién d8i véi céc
phép quay, tinh ti€n va néu chuan héa t8t con bat bién ddi véi ty 16. Trong [5] ching t6i da c6 dip
khdo ctru k¥ mét loat cic phwong phip nhin dang di€ém t&ng quat. Sau diy ching t6i chi chon loc
v xem xét mot vai phuwong phip nhin dang di€ém thich hop cho bai toin nhin dang chir: it nhay
cdm véi sai s6 do bién dang, do nhiéu hoic do dinh vi.

2. MOT SO KHAI NIEM CO BAN

Dinh nghia 1. Cho E 13 truc s8 thuc, cho P = {z1,22,...,2Z,} vd P’ = {y1,¥2, ..., yn} 12 hai dang
di€m. P’ dwoc goi 13 a-xdo tron cda P néu ton tai ham f: {1,2,...,n} —{1,2,...,n} saotho

abs(d(:c;, 2’J') - (yf(i):yf(j)))/d(zi: zJ') La

" v&imoii,7 =1,2,...,n; hing s8 a € E, vi ham d(-) c6 thé chon 13 khodng cich Euclide, f(-) 13
ham xdo tron.

Dinh nghia 2. Cho X, X' 1a céc truc thuc, g(.) 13 4nh xa 1-1 t X dén X'. Ta goi X' la: a- blen

dang cia X néu véi moi cip di€m z;,z, trén X ta cé: r ) . ‘i
abs(d(z1, z2) — d(g(z1), 9(22)))/d(z1, 22) < o, §il

cw
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d(-) 1a mdt ham khodng cach va g( ) dwoc goi 1a ham bién dang vi o 13 mét hing thuwe dwong.

Dinh nghia 3. Cho E?, E? 13 cic khéng gian Euclide hai chitu; z,y 13 cic truc toa dé cda E2? vi
z', y' 12 céc truc toa d§ cda E?'. Ta goi E?' 1 khéng gian a- bién dang cia E? néu: cic truc z',y/
theo thi tu 13 o-bi€n dang cda céc truc z,y.

Ham bi€n dang G : E? — E? 13 ham vecto, tao thanh tir hai hAm bién dang thinh phin cda
cac truc toa d6 twong Ung. '
B3 d@ 1. P = {aj,a,...,a,} ld mét dang dié'm trén E? vi P' = {by, by, ..., b,} ld bién dang cia
P' trén F? th hia: ' '

i BT be = G(ak) = (9z(ax), gy(ax)),

k=1,2,...,n; G(-) ld ham bién dang, d(-) ld khodng cdch Euclide, o € [0,1]. Khi d6 P' ld « - zdo
tron cda P.

3. MOT SO PHUONG PHAP NHAN BIET DANG DIEM

3.1. Phuong phdp nhin dang theo vecto sip xép tdt cd cic khodng cach giira cic diém
SITV (sorted interdistances vectors) - V

N&i dung co 'bdn cia phwong phép niy 13 si dung vecto sip xép tit cd cac khodng cich giira
cac di€m nhu 13 mét bat bién cda dang di€m. Sw giéng nhau gita hai dang di€m P vd P’ dwoc thé
hién bang cic s lugng cc thanh phin giéng nhau cda hai vecto twong tng.

3.2. Phuong phdp nhin dang theo vecto sip xép tdt cd cic khodng cich téi lang giéng
gan nhdt SNNV (sorted nearest neighbourhood vectors)

Phwong phip nhin dang theo vecto sip xép tit cid cic khodng céach giita cic di€m doi hédi qué
nhigu thdi gian tinh todn. Phwong phép nhédn dang theo vecto sip xép tit cd cic khodng céch t6i
ling gieng gin nhét 13 mot trong nhing hwéng gidm bét dd phirc tap tinh todn.

Dinh nghia 4. Cho P 13 mét dang gdm n di€m z;,z3, ..., Tp. I:T'ng véimdii=1,2,...,n ta cé:
di=mind(z;,z;), 1<j<n,i#j3, .
& day, d(z;,z;) 1a khodng cich Euclide tinh tir z; té6i z;. Ta dinh nghia vecto SNNV(P) € R" la
vecto sip xép cic khodng cich tir mdi di€ém téi diém ling gieng gin nhit cda né. Thanh phin thé
1 cda SNNV(P) &ng véi phin td thi ¢ cda tip {d1,da,...,dn}.
Dinh nghia 5. Gid st P la dang miu va P’ 12 dang cin nhan biét, mdi dang déu cé n phian ti va
a 13 mét s8 thuc, dwong. P’ dwoc goi 13 a-SNNV triing hop véi P néu
abs(SNNV(P); — SNNV(P');)/SNNV(P); < avéimoii = 1,2,...,n.
Pinh 1y 1. Gid s¢ P = {a1,0az,...,a,} vd P' = {b1,b2,...,bn} ld mét o -zdo trén cda P. Khr d6
P’ la o-SNNYV tring hop cda P.
Phin chimng minh dinh 1y dwa trén két qud cia B3 dé 1 da dwgc trinh bay trong [5].

3.3. Phuong phip nhin dang theo vecto sip xép cic tdng khodng cich t&i méi diém

Phuong phép st dung SIDV 14 qué t8n kém th&i gian thi SNNV thé hién it phtc tap hon. Song
nhwr ta sé thiy, phuwong phép st dung vecto sip xép cic tdng khodng cach téi méi di€m con don
gidn hon. '

Dinh nghia 6. Gii st P 1a dang n diém, P = {zy, 22, ..., Tn}, vectd SRSV(P) € R™ 12 vecto sip
x&p chc tdng khodng céch tir m&i di€m t&i tit cd cic diém con lai cda P. Thinh phin thi 1 cda
SRSV(P) ting véi phin ti thir ¢ theo thi tw sip x€p ting dan cda tap {5y, Sz2,...,Sn}, véi

S; = Zd(z‘-,zj), g==1,2 st
=1
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Dinh nghia 7. Gid st P 13 dang miu va P’ 13 dang cin nhéin biét, m8i dang déu cé n phin ti va
a 13 mét s6 thuc dwong. P' dwoc goi 13 «-SRSV triang hop véi P néu

abs(SRSV(P); — SRSV(P'):/SRSV(P); <a véimoii=1,2,..,n.

Pinh 1y 2. Gid s P = {al,aé,...,an} ld ' mét dang d@ cho va P’ =.{b1, b2, ..., bn} ld mét a - zdo
tron cda P. Khi 6 P' la a-SRSV tring hop cda P.

Phin ching minh dinh ly di dwoc trinh bay chi ti€t trong [5].

3.4. Phuong phdp nhin dang theo vecto sip xép cic khodng cach téi trong tam

So véi c4c phuong phép trén, phwong phip st dung vecto sip xép cic khodng cich té&i trong

tam khong doi héi phdi tinh ma trin khodng cich ma chi cin tinh trong tim va n khodng cich tir
cac di€m t&i né.
Dinh nghia 8. Gid st P 12 mét dang n di€m, P = {ay,az,...,an}, ; 1a trong tdm cda P. Ta dinh
nghia vecto SRV(P) € R™ 13 vecto sip x€p cac khodng cich tir tim z; téi cic di€m cda P. Thanh
phin thi ¢ cda SRV(P) tng véi phin ti thi ¢ theo thi tu sip xép ting din cda tip {ri,r2, ..., 7n}
véir; =d(zi,z), 1= 1,2,...,n.

Pinh nghia 9. Gid st P 12 dang miu va P’ 13 dang cin nhin biét, m&i dang déu cé n phin t& va
a 13 mét s8 thuc dwong. P’ dwoc goi la «-SRV tring hop véi P néu
' abs(SRV(P); — SRV(P');/SRV(P),- <a véimoiz=1,2,...,n.

Dinh ly 3. Gid sit P = {ay,as,...,an} ld mét dang da cho trén mdt phing E? va P' = {by, by, ..., b,}
li mot di€m a-bién dang cda P, o € [0,1], trén mdt phdng F2, véi ham bién dang g(a;) = b;,
1=1,2,...,n. Khi @6 P' la -SSRV tring hop cia P.

Phan ching minh dinh 1y d3 dwoc trinh bay chi ti€t trong [5].

4. MOT SO PHUONG PHAP DOI SANH DANG DPIEM CHO TRUONG HOP
THONG TIN KHONG DAY U

Trong phin niy ta chi quan tdm téi cdc bt bién chiu dwoc dir liéu thiéu, dé la:
e Xiu céc khodng céch tir cic di€ém dén mét di€m chdt chon trwéc nao dé.
e Xiu tit cd cic khodng cich giita cic diém, sip xép theo thir tw ting din.
e Xau cac canh cda do thi ling giéng gin nhit.

Trong cac trudng hop ndy, néi chung viéc d8i sénh hai dang di€ém dwoc qui vé vin d8 d8i sdnh
hai x4u s3 thuwc d€ tim s3 cdc thanh phin chung. Néu s8 cac thanh phin chung virot qui mét ngudng
cho truéec, hai dang dwoc coi 13 twong hop véi nhau. Riéng trudng hop d8i véi xiu céc canh cda d5
thi ling giéng gin nhit, c6 thé st dung dé€ nhin dang dwa trén hai gid thi€t b8 sung sau:

e Xic suit mot di€ém khéng cing xuit hién véi diém ling giéng gin nhit cda né 1a nhd.
e Cé thong tin phu tro, khing dinh hay khong khing dinh di€ém ling giéng gin nhit cda ting
di€m, dwa trén co s& quan sat hay xir Iy tw doéng cic ving khdng xdc dinh trén inh.

Nhu viy, bing cach chon nhitng bt bi€n chiu dwoc dit liéu thi€u, va thay vi d&i sanh theo céac
vecto ¢6 thé ddi sanh theo xiu, du tinh toin t3n kém hon, song vin ddm bdo cé thé mé rong céc
két qud di nghién cdu & muc trén. Theo huéng nay, d6i véi trudng hgp nhan dang chir, ching t6i
b8 sung thém phwong phép sau diy:

Phwong phdp nhin dang theo zdu sdp z€p cdc d6 dar dwong ddn ngdn nhdt gida cdc cdp diém
Cung céch xi ly trén, d3i véi dang chit in cé thé b8 sung phwong phip nhin dang theo xiu
sip x&p céc dd dii dwdng din ngin nhit giira moi cip di€m. Uu di€m cda phwong phip niy 1 né
cho phép ddi sanh dugc cd cho cdc trudmg hop xudt hién cic ngi ba, ngd tuw cing di€m bit diu/
két thic ky sinh. Ciing giéng nhw cic phwong phdp trén, phuong phép nay khéng nhay ddi véi sai
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8. Dic biét 12 né cé thé cho phép nhin bi€t dwgce cd truwdmg hop cic chit cii dinh nhau vi ching
dwgc md t4 bdi mét xiu chia trong né hai xdu con cda ting ky tw. Tuy nhién, phwong phép niy
ddi héi phdi tinh dwgc do dai cdc nét chir va trén co s& dé tinh dwoc dudng di ngdn nhit giira céc
c3p di€m. Song nhu trong [4] di phan tich, véi cich tiép cin vecto, dd dii nét c6 thé hoan toin tinh
duwoc dong thoi véi qué trinh vecto héa.

5. KET QUA CAI PAT THU NGHIEM

Dé t8 chirc cai d4t thuc nghiém dénh gid khi ning d6i sdnh cda tirng ki€u biéu dién, ching tbi
dwa ra khung d5 t8ng quéit sau day:

1. Chon mét phéng chir ti€ng Viét tiéu bi€u: D& don gidn ta cé thé chon phéng VnArial, sau
d6 soan thdo va liét ké Ian lwot tit cd cic chir cii, mdi ky tw 4 13in xuit hién va in trén mdy in HP
LaserJet 4 Plus, d6 phin gi4i m4y in: 300-600dpi.

2. Hoc va bi€u dién: Tién hanh tich chit, vecto héa va trich chon dic di€m cho tirng miu 4nh
ky tu, sau d6 tdng hop chon biéu dién chung cho tirng dang ky tw. BS d4u hiéu mé t3 tirng miu ky
tu bao gém:

Phdn ddu hiéu khdi qudt:

+ Chiéu rdng, chiéu dai hinh chir nhit ngoai ti€p tirng ky tu.

+ 86 chu trinh.

+ Céc diém bit diu /két thic trén, dwéi, trai, phdi.

+ 358 di€m ngi ba, nga tu.

+ S8 va vi tri twong d8i cda diém cuc tri, diém cong gip.

Phin ddu hiéu @06 thi:

+ TOng dd dai tit ci cic canh.

+ Chon mét trong cic phwong phép d8i sinh dang diém trinh bay & trén, ching han xiu sip
xép céc dd dai dudng din ngin nhit.

3. T8 chirc sip xép, phan cip, t3i thi€u héa vi danh chi s6 bd ddu hiéu miu chir d€ gia ting
t8c do doi sanh.

4. T8 chirc nhap mot file dnh ky tu ti€ng Viét c6 xuit hién diy dd ky tu ti€ng Viét cé cung
phéng di hoc d€ nhan biét thi.

5. Dénh gid mirc dd phan biét, dé xuit cdc gidi phdp xi Iy bd tro' cho nhitng trudmg hop con
nhin bi€t nhim 14n vi nhip nhing.

Céc hinh 1 va 2 trinh bay két quid xi Iy va bi€u difn mét s6 ky tu ti€ng Viét.

JUUY

Hinh 1. K&t qud xtt 1y tw ddng 1dm minh, vecto héa, tich nét, ddnh s8 thi tu va d;nh vi
di€m d%c trng (di€m bit diu / két thic, diém ngd ba) cda cic ky tw

Ly ’

v, U, U, U
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Hinh 2. Két qud xi& ly tw dong ldam manh, vecto héa, tdch va tinh d6 dai nét, dinh vi
di€m dic trung (di€m bit diu / k&t thic, di€m nga ba) va bi€u dién
c&u tric ky tw dwéi dang d6 thi cé6 huéng cda cac ky tw

Ly ’.

Y , Y, Y, Y

Phian tiép theo sé trinh bay két qud thi nghiém thanh céng cda huéng tiép cin vecto thdng

qua két qud cai dit thir nghiém tng dung doc va kiém tra ho chidu tuw ddng theo tiéu chuin ICAO.

Cai dit phin mém doc va ki€m tra ho chiéu sit dung phéng chir theo tiéu chudn ICAO

1. Céng dung cda phin mém

Phin mém ki€m tra hé chi€u doc mdy 13 phin mém chuyén dung dwoc thi€t ké nhim muc dich

doc vi ki€m tra tw ddng cic thong tin ghi trén trang nhan thin cda quyén hd chiu in theo tiéu
chuin cda Hiép héi Hang khong quéc té€ (ICAO). Theo tiéu chudn nay, ngoai phin thdng tin nhin
than, m&i quyén hd chi€u déu c6 in thém hai dong ma gom cac ky tw 0-9, A-Z va mét vai ky tw dic
biét khic nhu “<”, “>” bing mét phdng chit chudin OCRB. Néu chwong trinh doc dwoc cic dong
ma ndy va sau khi gidi ma ra sé€ thu duwoc bdn ghi dir liéu ghi trén trang nhan thin. Tinh tién loi
ctia viéc st dung hd chi€u doc mdy thé hién trén hai mit: ngin ngira nan lam gid va cho phép ting

A s . . : g ~
nhanh t8c do ki€m tra, ddi chi€u tat cdc cira khau.

2. Cdc modul chc ning

Chuong trinh gém cdc modul chinh sau day:

- Hi€n thi 4nh trang nhéan than cda hd chiu.

- Nhin dang ky tu trén hai dong ma va gidi ma.

- Hién thi ban ghi théng tin nhin thin sau khi doc vi gidi mi d€ d&i chi€u.
- Luwu va Tra tim trén co s& dir lidu “danh sich den”.

- H8 tro kiém tra 4nh, chir ky.

Nhu vay, bén canh cdc modul nhan dang dnh, chir ky, modul ¢é tdm quan trong bac nhit & diy

1a doc ky tu OCR.

3. Két qud thwc nghiém ,
MAu thir nghiém: 200 hé chiéu doc mdy, c¢é in cic dong mi ICAO theo ding phéng chir chuin

ICAO, trong d6 ¢6 100 miu in bing mAy in laser, 100 miu in bing mdy in kim.

+ Trudng hop d8i sdnh theo phuong phap ci (x& 1y dnh bitmap):
D&i véi cac miu in laser: chinh xdc 100%.

DGi véi cadc miu in kim:  chinh x4c 90%.

T8c d3 1 phit/trang.

+ Trudng hop tng dung ky thuit vecto:

D&i véi cidc miu in laser:  chinh xdc 100%.

D3i véi cac miu in kim:  chinh x4c 95,5%.
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T8c d6 15 gidy/trang (nhd két hop doéng thoi cic giai doan tdch chi va vecto héa).
4. Ddnh gid

Twong tu nhw cic dng dung dua trén ky thuit ma vach mdét chiéu, hai chiéu, van dé doc chir
in chuin d€ gia ting t8c d§ va hiéu qué dich vu 14 mét vian dé twdng don gidn nhung ¢é nhidu doi
héi thuc t€ rdt gay git: d6 13 tinh ddng bd trong nghién ciru trién khai cic gidi phdp. Chwong trinh
cda nhém chiing t6i qua thir nghiém di khing dinh dwoc ring vé phin mém ching ta cé diy dd khi
ning dé thuc thi véi hidu qud nhin biét cao. Nhitng két qua thu dwoc qua trién khai viét chwong
trinh doc ho chi€u hoin toan cé thé mé réng cho trudmg hop doc va ki€m tra chimg minh thw nhin
dan, bing l4i xe, thé kiém sodt, va céc loai gidy t& dic biét khic.

6. KET LUAN

Nhéin dang ch@r Viét 13 mdt vdn dé rit phic tap song qua két qud xi& ly Iy thuy&t va thuc
nghiém so bé buwéc ddu c6 thé thiy huéng ti€p cin vecto vi biéu dién ky tw bing dang di€m 13 mét
huéng trién vong vi né cho ta mét cich giii quyét van dé nhin dang chir Viét moét cich co bdn, xét
vé khd ning trich chon dic di€m chi ti€t t&i cdc duwdng nét ciing nhu tinh chiu nhiéu, chiu sai s8
trong d8i sénh dang di€m. Nhiéu van d& lién quan dén vin dé hoc, t5i thi€u héa bi€u dién vi xiy
dung chién lwoc ddi sanh hiéu qui trong nhirng truong hop gia ting nhiéu vin cdn cin phdi dwogc
tiép tuc nghién ciu.

TAI LIEU THAM KHAO

[1] Chia-Wei Liao and Jun S. Huang, A transformation invariant matching algorithm for handwritten
chinese character recognition, Pattern Recognition 28 (11) (1990) 1167-1188.

[2] ICAO, Machine Readable Passports, Doc 9303, Part 1, Third edition, 1992.

[3] Lavine D., Lambird B., Kanal L. N., Recognition of spatial point pattern, Pattern Recognnition
16 (3) (1990) 1167-1188.

[4] Nguyén Ngoc Ky, Phuong phap biéu dién ciu tric chir Viét theo huémg ti€p can vecto, Tap
chi Tin hoc vd Diéu khié'n hoc 16 (1) (2000) 72-79.

[5] Nguyén Ngoc Ky, “Biéu dién v dong nhit dnh dudng nét”, Luin 4n Phé ti€n s Todn-Ly, Ha
Noi, 1992.

[6] Nguy&n Ngoc Ky, “Khdo st 1y thuyét va thuc nghiém phwong phép nhan dang ky tw tiéng Vigt
theo huéng ti€p cin vecto”, Bdo céo két qud thuc hién d8 tai NCKH cdp Nha nwéc KHO1-07,
nhénh OCR, Ha Nbi, 1998.

[7] Vi Vin Khoan, “Ung dung céng nghé théng tin trong sdn xuit v ki€m tra hd chiu doc mdy
theo tiéu chuin ICAO”, Béo cdo dé tai NCKH cip Bs, Ha Nai, 1995-1997.

Nhin bdr ngay 18- 4-1999
_ Nhin lai sau kht siba ngdy 11 -4 - 2000
Té'ng cuc KHKT&CN, Bé Céng an.



