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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 interdistan'ces 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.

T6ni tlit. Thong nhi'eu trtrong hop, m9t doi tu'ong co cau true phire tap thiro'ng co th~ bi~u di~n diro'c bhg
m9t t~p digm diro'c trich chon tren cc sO-m9t so tlnh cMt cue b9 cda anh t'l-i m5i di~m. Bai nay trlnh bay
kgt qua xU: ly ly thuygt va thirc nghiem mqt so phircng phap doi sanh cac dang di~m sll- dung cac khoang
each hay dirong dh giira cac die'm va irng dung cho bai toan nhsn dang ky t'F tigng Vi~t. Cac phiro-ng phap
diro'c ap dung khong chl co tinh ch~t Mt bign doi vo; phep quay, tinh tign, tY l~ ma con chiu diro'c sai so do
dnh htro'ng cil a nhi~u, bign dang va sai so dinh vi. .

1. Ma DAU ,

Trong ly thuydt nh~n dang thong ke, m~i doi t.tro'ng thirong dircc bie'u di~n b~ng m9t die'm
trong khOng gian nhieu chieu vai m~i chieu lit m9t thu9C tlnh dinh hro'ng. Phtro'ng phap bie'u di~n
nay khOng con phii hop doi v6i cac dang hlnh hoc, BOi v~y, gan day ngrrci ta da dira ra khai niern
dang die'm (point pattern). Theo each bie'u dih rnci nay thl m6i doi ttro'ng diro'c the' hi~n: bhg m9t
t~p die'm tren khOng gian n chien. M9t thi d1;1don gian cil a dang die'm lit cac chum sao Dai hung
tinh, Tie'u hung tinh, tuy vi trf t irng ngoi sao thay d5i theo mua song ng iroi ta vh co the' d~ dang
nh an biet ra cluing theo tiro'ng quan vi trf giira cac ngdi sao. Doi v6i ky t'! ta ciing co the' bie'u di~n
cluing b~ng dang die'm tren khOng gian hai chi'eu. Cac die'm bie'u di~n & day co the' lit cac die'm d~c
trtrng nhir die'm nga ba hay nga tir, die'm bltt ,dau hay ket thuc, die'm circ tr]. Quanh~ giira cac
die'm co the' lit khoang each, tinh lien thOng hay so giao die'm cua diro'ng noi hai die'm vai cac net
chir .... Ta d~ dang nh an tHy rhg cac tfnh chat thu diro'c tren dang die'm la bat bien doi vo'i cac
phep quay, tinh tien vit neu chu~n h6a tot con bat bien dOi vai ty l~. Trong [5] chiing toi da co dip
khao ciru ky m9t loat cac phuong phap nhan dang die'm t5ng quat. Sau day chung toi chi chon lee
va xem xet m9t viti phircng phap nh~n dang die'm thfch ho'p cho bai toan nh Sn dang chir: it nhay
earn v6i sai so do bien dang, do nhi~~ ho~c do dinh vi.

2. M<?T s6 KHAI NI~M CO' BAN

Djnh nghia 1. Cho E Ill. true so thuc, cho P = {Xl, X2,'''' xn} va P' = {YI, Y2, , y"J Ill. hai dang
die'm. P' diro'c goi lit ex - xao tr9n cua P neu t~n tai ham f : {1, 2, ... , n} -:-+ {1, 2, ,n} sao ~ho

abs(d(xi,Xj) - (Yf(i),Yf(i)))/d(Xi,Xj):::; ex

v6i moi i, j = 1,2, ... , nj hhg so ex E E, va ham d( .) co the' chon lit khoang each Euclide, f( .) u
ham xao tr9n.

Djnh nghia 2. Cho X, X' lit cac true thirc, g(.) Ill. anh xa 1-1 tir X den X'.
dang cua X neu v6i moi c~p die'm Xl, X2 tren X ta co:

abs(d(XI' X2) - d(g(xd, g(x2)))/d(Xl' X2) :::; ex,
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d( . ) Ia mi?t ham khoang each va g( . ) diro'c goi Ia ham bien dang va 01 Ia mi?t Hng thlfe dtrong.

Djnh nghia 3. Cho E2, E21 Ia cac khOng gian Euclide hai chieu; z, y Ia cac true tea di? cila E2 va
x', y' la cac true toa di? cua E21. Ta goi E21 Ia khong gian 01 - bien dang cila E2 neu: cac true x', y'
theo thir tv- Ia 01- bien dang cua cac true z, y.

Ham bien dang G : E2 -> E21 Ia. ham vecto', tao thanh tir hai ham bien dang thanh ph'an cua
cac true toa di? ttrong img.

Bii de 1. P = {aI, a2,"" an} ld mqt dq,ng aie'm tren. E2 va P' = {bI, b2, ... , bn} la bien dq,ng ctla
P' tren. F2 theo nghia: bk = G(ak) = (gx(ak), gy(ak)),
k = 1,2, ... , n; G( .) la ham bien dq,ng, d( .) la khodng each Euclide, 01 E [0,1].
trqn cda P.

Khi il6 P' la 01 - xao

....,J ,... . ~ ,J

3, M9T SO PHUONG PHAP NH.~N BIET D~NG DIEM

3,1'. Plnro'ng phap nhan dang theo vectcr slip xep tat ca. cac khoang each giira cac die'm
STT)V (sorted interdistances vectors)

Ni?i dung co'ban cu a phirong phap nay Ia. su: dung vecto' sil.p xep tat d. cac khoang each gifra
cac di€m nhir Ia. mi?t b~t bien cii a dang di€m. S\!-'giong nhau gifra hai dang di€m P va P' dtro'c th€
hien b~ng cac Sel hro'ng cac thanh phlin giong nhau cua hai vecto: turrng irng.

3,2. Plnrcmg phdp nhan dang theo vectrr s~p xep tat ca cac khodng each t6'i langgfeng
gan nhat SNNV (sorted nearest neighbourhood vectors)

Phuong phap nh~n dang theo vecto' sil.p xep tat ca cac khoang each giira cac di€m doi hoi qua
nhieu then. gian tinh toano Phuong phap nhan dang theo vecto: sil.p xep tat ca cac khoang eaeh to'i
lang gieng gan nhat Ill.m9t trong nhimg huang giarn bat di? phirc tap tinh toano .

D' h h- 4 Ch PI' ~ d '" d'~ U" ,. " .. 12 '!n ng la. 0 a mot ang gom ri lemXl,X2, ... ,Xn' ng vcnmoi s s= " •.• ,ntaeo:
di = min d(Xi' Xj), 1 < j < n, i '=I i,

o' day, d(Xi' Xi) Ia. khoang each Euclide tinh tir Xi t&i Xj' Ta dinh nghia vectrr SNNV(P) E IRn Ia.
vecto' sil.p xep cac khoang each tir m8i di€m to'i di~m lang gi'eng g'an nhat cua no. Thanh phlin thrr
i cua SNNV(P) irng v&i phan tll.-thir i cii a t~p {dl, d2, ... , dn}.

Dmh nghia 5. Gia sll.-P Ill.dang mh va P' Ill.dang ean nhan biet, m8i dang deu eo n phan tu' va
01 Ill.m{>t so thuc, dirong. P' diroc goi Ia Oi-SNNV trimg hop vci P neu

abs(SNNV(P)i - SNNV(P');)/SNNV(P)i ~ 01 v&i moi i = 1,2, ... , n.

Dinh Iy 1. Gid sJ: P = {al,a2, ... ,an} va pI = {bl,b2, ... ,bn} la mqtOi-xaO trqn ctla P. Khi il6
P' la Oi-SNNV trung ho p csl« P.

Ph an chtrng minh dinh Iy dira tren ket qua cua B5 de 1 dii dircc trmh bay trong [5].

3.3. P'htrcrng phap nhan dang theo vectrr s~p xep cac tiing khoang each t6'i m6i die'm

Phuong phap su· dung SIDV Ill.qua ton kern then. gian thi SNNV th~ hi~n it phirc tap hen, Song
nlnr ta se thay, phirong phap srr dung vecto- sil.p xep cac t5ng khoang each t&i m8i di€m eon dan
gian han.

Dinh nghia 6. Gia slY P Ia. dang n di€m, P = {Xl, X2,"" xn}, vecttr SRSV(P) E IRn Ia vecto sil.p
xep cac t5ng khoang each tu: m8i di€m tai tat ca cac di~m eon lai cua P. Thanh phlin thu.. i cua
SRSV(P) irng v&i phan tu: thtr i theo thu' t\!-·sil.p xep tang d'an cii a t~p {8l, 82, ... , 8n}, vo'i

n

s, =L d(Xi' Xj), i = 1,2,,,., n.
j=l
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Dinh nghia 7. Gii sd- P Ill.dang mh va P' Ill.dang ean nh~n biet, m5i dang deu e6 n phan td- va
a Ill.m9t s(j thuc dirong. P' diro'c goi Ill.a-SRSV trung hop vai P neu

abs(SRSV(P)i - SRSV(PI)i/SRSV(P)i :::;a vO'imoi i = 1,2, ... , n.

Djnh ly 2. Gid s11-P = {aI, a2,"" an} tel mqt dq,ng aii eho vel P' = {bl, b2, ... , bn} tel mqt a - ztio
trqn etla P. Khi ao P' tel a-SRSV trung h.op csla P.

Phan chimg minh dinh ly dii.dtroc trmh bay ehi tiet trong [5].

3.4. Phirong phap nhan dang theo vecto s~p xep cac khoang each tOi tr(;mg tam
So voi cac phirong phap tren, phircng phap str dung vecto sllp xep cac khoang each t&i trong

tam khc3ng doi hoi phai ti"nh ma tr~n khoang each rna chi ean tinh trong tam va n khoang each tu-
cac di€m tai n6.

Dinh nghia 8. Gia str P HI. m9t dang n di€m, P = {aI, a2, ... , an}, Xt Ill.trong tam cua P. Tadinh
nghia vect o SRV(P} E IRn Ill.vecto sllp xep cac khoang each tir tam Xt t&i cac di~m cua P. Thanh
phlin thrr i ciia SRV(P} rmg voi phan ttr thir i theo thrr tV' sll.pxep tang dan cua t~p {rl, r2, ... , r-}
v&i ri = d(Xi' Xt), i = 1,2, ... , n.

Dinh nghia 9. Gia SU-P Ill.dang mh va P' Ill.dang ean nhan biet, m6i dang deu e6 n phan ttr va
a Ia. m9t so thirc diro'ng. P' dtrrrc goi 130 a-SRV trimg hop v&i P neu

abs(SRV(P}i - SRV(P'}dSRV(P}i :::;a vci moi i = 1,2, ... , n.

Dmh ly 3. Gid s11-P = {aI, a2, ... , an} tel mot dq,ng aii eho tren mlf.t phitng E2 vel P' = {bl, b2, ... , bn}
tel mqt aitm a-bien dq,ng etla P, a E [0,1]; tren mlf.t phitng F2, vO'i helm bien dq,ng g(ai} = bi,
i = 1,2, ... , n. Khi ao P' tel a-SRV trung hC[p csia P.

Phan chirng minh dinh ly dii.diroc trlnh bay ehi tiet trong [5].

,.." ,,, , "" ..
4. MQT SO PHUO'NG PHAP DOl SANH D~NG DIEM eHO TRUO'NG HQ1>

,.. .... '" ,
THONG TIN KHONG DAY DU

Trong phan nay ta chi quan tam t6'i cac bat bien chiu drro'c dir li~u thieu, do Ill.:
• Xau cac khoang each tu- cac di~m den m9t di€m ehot chon trtro'c nao d6.
• Xau tat d. cac khoang each giira cac di~m, sl{p xep theo thrr tV' tang dan.
• Xau cac canh cua do thi lang gieng gan nhat,

Trong cac trirong ho'p nay, n6i ehung viec doi sanh hai dang di~m diroc qui ve van de d(ji sanh
hai xau so thuc d€ tlm so cac thanh phan ehung. Neu so cac thanh phan chung virot qua m9t ngufmg
eho truo'c, hai dang diroc eoi Ill.tuong hop voi nhau. Rieng trirong hop doi vai xau cac canh cua do
thi lang gieng gan nhfit, e6 th~ SU-dung dif nh~n dang du a tren hai gia thiet b5 sung sau:

• Xac suat m9t di~m khc3ng cimg xuat hien vci di~m lang gieng gan nh St cua n6 130 nho,
• C6 thong tin phu tro , khitng dinh hay khc3ng kh3.ng dinh di~m ling gieng gan nhat cua tirng

di€m, dira tren co' s6- quan sat hay xtr Iy tl! d9ng cac vung khc3ngxac dinh tren anh.
Nhir v~y, bhg each chon nhirng bat bien chiu diro'c diI Ii~u thieu, va thay VI doi sanh theo cac

vectrr e6 th€ d(ji sinh theo xau, du tinh toan ton kern hrrn, song v[n dam bao c6 th€ m6- r9ng cac
ket qua dii. nghien ctru 6- muc tren. Theo huang nay, d5i v&i trtrong hcp nh~n dang chir, cluing toi
b5 sung them phtrong phap sau day:

PhuO"ng ph6.p nh~n dq,ng theo xau slip ;ep cdc aq ddi auirng ddn nglin nhat giii:a cdc elf.p aitm

Cling each xU-ly tren, d(ji vo'i dang chir in c6 th~ b5 sung phiro'ng phap nh~n dang theo xh
sll.p xep cac d9 dai dirong dh ng£n nhat giira moi e~p di€m. U'u di€m cua phircng ph ap nay Ill.n6
eho phep d(ji sanh dtro'c ca eho cac trtrong ho'p xuat hien cac ngii. ba, ngii. ttr cling di€m bilt dau /
Ht thiic ky sinh. Cling giong nhir cac phircng phap tren, phuong ph ap nay khc3ng nhay doi vci sai
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so. D~c bi~t la n6 c6 th~ cho phep nh~ bi~t dU'<?,cd. trU'o-ng h9'P cac chit cai dinh nhau VI cluing
diroc mo ta b&i me?t xau chtra trong n6 hai xau con cua timg ky tlt. Tuy nhien, phtrong phap nay
doi h6i phai tfnh dtroc de?dai d.c net chir va tren ca s& d6 t inh diro'c dircng di ngitn nhat giii'a cac .
c~p di~m. Song nhir trong [4J da phan tfch, vOi each tigp c~n vecto', de?dai net c6 th~ hoan toan tfnh
diro'c dong tho;, vai qua trinh vecto h6a.

5. KET QUA CAI D..,.T THU NGH~M

D~ t5 chirc cai d~t thirc nghiern danh gia kH nang d5i sanh ciia tirng ki~u biiu di~n, cluing toi
dira ra khung do t5ng quat sau day:

1. Chon m<}tphOng chir ti~ng Vi~t WlU biiu: f)€ don gian ta c6 th€ chon phOng VnArial, sau
d6 soan thao va li~t ke ran hrct tat d. cac chir cai, m~i ky t'\! 4 Hin xuat hien va in tren may in HP
LaserJ et 4 Plus, d<}phan giai may in: 300 - 600 dpi.

2. H9C va bi€u di~n: Tign hanh tach chir, vecto hoa va trfch chon d~c di€m cho tirng mh inh
ky tlt, sau d6 t5ng hop chon bi€u di~n chung cho tirng dang ky t'\!. B(l dau hi~u mo ta tirng mh ky
t'\! bao gom: .

Phiin. dau hi~u kh6.i quat:
+ Chi'eu r<}ng,chi'eu dai hlnh chir nh~t ngoai tiep tirng ky tlt.
+ SO'chu trinh.
+ Cac di~m bltt dau / ket tlnic tren, diroi, trai, phai.
+ 30' diim nga ba, nga tir.
+ SO'va vi trf tirong dO'iciia digm circ tri, di€m cong gap.

Phan dau hieu ao thi:
+ T5ng 'd<}dai tat d. cac canh.
+ Chon m<}t trong cac phtro'ng phap d5i sanh dang di€m trinh bay Ct tren, cHng han xau sltp

xep cac d<}dai dtrong d~n ngitn nhat.
3. T5 chirc sltp xgp, phan cap, toi thiiu hoa va danh chi so be?dau hi~u mh chir d~ gia tang

toc d<}doi sanh,
4. T5 chjrc nh~p me?t file inh ky t'\! tieng Vi~t c6 xu at hi~n day dli ky t'\! tieng Vi~t c6 cung

phong da h9C M nhan biet thll'.
5. Danh gia mire d(l phan bi~t, d'e xuat cac giii phap xll' ly b5 tro' cho nhirng trtrcng ho'p con

nhan biet nharn lin va nh~p nh~ng.
Cac hlnh 1 va 2 trinh bay H't qua xll' ly va bi~u di~n m9t so ky t'\! tieng Vi~t.
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Hinh 1. Ket qua Xll' ly t'\! de?ng lam manh, vecto h6a, tach net, danh so thli' t'\! va. dinh vi

di~m d~c trung (diim bltt dau / kgt thiic, di~m nga ba) ctla cac ky tlt

u iT rr tr
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Hinh 2. Ket qua xd" ly t~" de?ng lam manh, vecto h6a, tach va tfnh de?dai net, dinh vi
die'm d~e tru'ng (die'm Mt dau/ket thiic, die'm nga ba) va bie'u di~n

eau true ky tV' duci dang dt> thi e6 htrrrng cti a cac ky tV'

y y

Phan tiep theo se trlnh bay ket qua th~ nghiern thanh cong cua huong tiep e~n vecta thong
qua ket qua cai d~t th~ nghiern irng dung doc va ki~m tra he? chieu ttr de?ng theo tieu chuan ICAO.

Cai d~t phan mem d9C va ki~m tra he}chidu su dung phong chit theo tieu chua'n ICAO

1. Cong d1!-ngcda phan mem
Pharr mern kiifm tra he? chieu doc may la phan rnem chuyen dung diro'c thiet ke nh~m muc dfch

doc va kie'm tra tl! de?ng cac thOng tin ghi tren trang nhan than cu a quy~n he? chieu in theo tieu
chuan cua Hiep he?i Hang khOng qudc te (ICAO). Theo tieu ehugn nay, ngoai pharr thong tin nh an
than, m~i quy~n he?chieu deu e6 in them hai dong rna gt>m cac ky tV' 0-9, A-Z va me?t vai ky tV' d~e
bi~t khac nhir "<", ">" blng mot phong chi]: ehu~n OCRB. Neu chtrong trlnh doc dircc cac dong
ma nay va sau khi giai ma ra se thu diro'c ban ghi dir lieu ghi tren trang nh an than. Tinh ti~n lo'i
ciia viec su: dung hc$chieu doc may th~ hi~n tren hai m~t: ngan ngira nan lam gia va eho phep tang
nhanh toe dc$kie'm tra, doi chieu tai cac eli-a khgu.

2. Ctic modul chsi c nang
Clnrcng trlnh gom cac modul chinh sau day:
- Hie'n thi anh trang nhan than cua hc$chieu.
- Nh~n dang ky t~· tren hai dong ma va giii ma.
- Hie'n thi ban ghi thOng tin nhan than sau khi doc va giai mfi M doi chidu,
- Liru va Tra tlm tren ea sd dir li~u "danh sach den".
- H~ tro' ki€m tra anh, chii' kY.

Nhtr v~y, ben canh cac modul nh~n dang anh, chir ky , modul e6 tam quan trong b%e nhat & day
la doc ky tl! OCR.

9. Ktt qu.d ih.u:« nghi~m"

Mh th~ nghiern: 200 he? chidu doc may, e6 in cac dong ma ICAO theo dung phOng chir ehugn
ICAO, trong d6 e6 100 mh in Mng may in laser, 100 mh in bhg may in kim.

+ Truong hop doi sanh theo phuo ng phap cii (xli- If hh bitrnap]:
£)oi voi cac mh in laser: chinh xac 100%.
£)oi vo'i cac mh in kim: chfnh xac 90%.
Toe dc$ 1 phut/trang.

+ Truong hop ling dung ky thu~t vectrr:
£)oi vci cac mh in laser: chinh xac 100%.
£)oi vo i cac mh in kim: chfnh xac 95,5%.
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Toc de? 15 giay /trang [nho ket hop dong thai cac giai dean tach chir va vecto hoa].

4. Danh gia
TU'O'ng t1! nhir cac img dung dira tren ky thu~t ma vach me?t chieu, hai chieu, van de d9C chir

in chuin dg gia tang toc de? va hi~u qua dich vu la m9t van de ttro ng don gian nhirng co nhieu doi
hoi tlnrc te rat gay g~t: do la tinh d~mg be? trong nghien ciru trign khai cac giii phap, Chtrcrng trinh
cu a nh6m chung toi qua thrr nghiern da khhg dinh dtro c rhg ve phan mem cluing ta co day dli kha
nang M thuc thi v&i hi~u qua nhan biet cao. Nhirng ket qui thu diro'c qua trign khai viih chircrig
trinh d9C h9 chidu hoan toan co thg me re?ng cho trirong hop d9C va kigm tra chirng minh thir nhan
dan, b~ng lai xe , th~ kigm soat, va cac loai giay to- d~c bi~t khac.

6, KET LU~N

Nhan dang chir Vi~t 111. me?t van de rat phirc tap song qua Ht qui xli, ly ly thuyet va thuc
nghiern so' be?biroc dau co thg thay hirong tiep c%n vect o va bigu di~n ky t~' bhg dang digm la mdt
hirong trign v9ng vi no cho ta me?t each giai quyet van de nh an dang chir Vi~t mot each CO'ban, xet
ve kha nang trich chon d~c digm chi tiet t&i cac dtro'ng net ciing nhir tfnh chiu nhi~u, chiu sai so
trong doi sanh dang diifm. Nhieu van de lien quan den van de h9C, toi thiifu hoa biifu di~n va xay
dirng chien hro'c doi sanh hieu qua trong nhirng trtro'ng hop gia tang nhi~u vh con can ph ai diro'c
tiep tuc nghien ciru.
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