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Abstract. Unlike another OCR approach using the bitmap representation of character as the base for
direct feature extraction, this paper investigates vectorisation approach for OCR problem. According
to the approach, the skeleton of each character is firstly calculated and represented in form of trees,
where the node is the end point or the junction point of skeleton and the edge of tree is the branch trail
of skeleton in a form of parametric curve. Thank to this form of representation, many parameters such
as the number of loops, the number of edges, the branch length, the turn point, ... are detected and
positioned easily. Furthermore, some stages of processing such as the character detection, the character
combination have been reduced.

1. MO· DAU
Nhan dang ky tl):' la mi?t linh vue da dtro'c quan tam nghien crru va irng dung tir nhieu nam

nay theo cac htro'ng chinh: nhan dang ky tl):'in, nhan dang ky tl):'vigt tay chu[n va ky tv' viet tay tv·
do, d~ phuc v'! cho tl):'di?ng hoa vi~c doc tai li~u, tang nhanh toc di? va chat hro'ng nhap thong tin
vao may t inh. Then thuc te, van de nhan dang ky tv· in khOng don giin nhir hinh dung ban dau, do
sv' ph at trie'n phong ky tJ! cling nhir chat hrcng in an, sao chup, ky thu~t trang tri rat da dang.

Cho dgn nay, da ton tai nhieu thu~t toan nhan dang ky tJ! do nhieu tac gia de xuat vai nhieu
huang tiep c~n khac nhau, song co the' phan chia chung theo each thirc stYdung bie'u di~n ban dau
thanh hai nhorn chinh nhir sau:

- Phtro'ng phap ma tr~n bit (bitmap): Anh cua ky tlf thu diro'c qua cac thiet bi se) hoa, bie'u
di~n drroi dang ma tr~n bit vo hutmg, co the' du oc chu[n hoa ve kich thiroc, vi tri diroc dung de'
trich chon d~c die'm theo nhat dt, cay tu' phan, hinh chieu, ... phuc v'! doi sanh voi cac ky tJ! chuin.

- Phuo-ng phap vec to": Thay vi phai li~t ke tat ca cac die'm diro'i dang ma tr~n die'm, plnrong
phap nay chi xet dufrng bien va/ho~c khung xiro'ng ky tlf the' hien diro'i dang dirong cong tham so.
Cach bie'u di~n rnoi nay cho phep d~ dang ve lai duong bien ky tlf, xircng ky tJ! - hai loai dircng
cong d~c d. day dd nhat cau true topo cu a ky tv·. Nho' do, no cho phep trich chon d~ dang b9 dau
hi~u d~c trtmg nhtr so net, so chu trlnh, so die'm ket thiic, so die'm nga ba, nga ttr, so die'm cong, ...
thuan ti~n cho vi~c ap dung cac phiro'ng ph ap nh~n dang thong ke. M~t khac, no con cho phep bie'u
di~n khung xurrng ky tir diro'i dang do thi co cau true cay cung nhieu quan h~ topo co gia tri phan
bi~t lam CO" so' de' ap dung cac plnrong phap nh~n dang do thi [1,3] va nhan dang di~m [6].

Bai nay se t~p trung vao huang tiep c~n vec to", dtroc trlnh bay theo cac phlin chinh nhir sau:
Ph an 1 la giai thieu mo- dau. Phan 2 trinh bay so"do nhan dang ky tJ! t5ng quat theo huang tiep c~n
vec to" hoa de' bie'u di~n ky tJ! theo bi? dau hi~u d~c trung thuan ti~n cho viec ap dung cac phirong
ph ap nh an dang thong ke va bie'u di~n ky tl):'theo do thi co cau true cay de' ap dung phiro'ng phap
nhan dang do thi va nhan die'm [6]. Phlin 3 trlnh bay Ht qua irng dung so"do nhan dang ky tlf t5ng
quat cho trtro'ng hop nhan dang cac ky t\}.·tieng Vi~t. Phan 4 trlnh bay mi?t so ket qua cai d~t kie'm
nghiern thu~t toano Phan 5 danh cho mi?t so Y kien nhan xet, danhgia va ket luan ,

......." , ~, ,
2. so DO NH4N D4NG KY TV TONG QUAT THEO HUONG

TIEP C~N VEC TO'

2.1. Bal toan nhan dang ky tv
Trong [7] bai toan nhan dang ky tJ! da duoc phat bie'u nhir sau:
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Gii s11-co t~p ky t¥' T/ = {A, B, "" X, Y, Z}, Muc tieu cua rnoi phircng phap nh~n dang ky t¥'
la phan hoach T/ thanh cac t~p don nhat Ci, i = 1, .. " N sao cho

e, n Cj ~ 0,. Vi i= i. i, j = 1,2, .. " N
N

va n e; = T/ N la so ky ttr.
i=l

B~ng each str dung m9t loat cac qui t£c, bing ky tlJ ran hrot diroc phfin hoach theo mdt phan
cap thich hop. Cac rmrc phan cap diro'c quydt dinh b&i m9t t~p dau hi~u hay cac bien, & day cac
bien diro'c Sl~:dung de' phan chia t~p T/ co th€ la:

j - so di€m nga ba, nga ttr,
I - so chu trinh,
e - so di€m gap (d5i hucng d9t ng9t),
t - cac di~m ket thuc duoc gan chi so: #u, #d, #1, #r,

Tr~t t\! th~ hien dtro'c chon la: I, t (#u, #d, #1, #r), i. e.
Ch5.ng han, neu str dung bien I, tu'c la so nga ba, nga ttr ta c6 th~ phan hoach T/ th anh ba t~p con
nhtr sau:

T/' = [{A,D,a, P, Q,R}, {B}, {e, E,F,G,H, I, J,K, L, M,N,S,T, U, V, W,X, Y,Z}]
dtro'c ky hi~u HI.:T/'= hll' 1']12, T/13}

M9t each tiro'ng tv', cac t~p con tiep tuc diro'c phan chi a theo tham sot, cHng han t~p T/ diroc
phan chi a tiep th anh [{A,R}], {D}, {a}, {Q}, {P}],

Tiep tuc ph an chia cac t~p con clura nhieu hen 1 ky t\! theo cac bien j va e ta se thu diroc
cac t~p min ho'n, chhg han t~p {A, R} duoc chi a th anh [{A}, {R}] vi A e6 so di~m nga ba, nga ttr
bhg 2 con R co the' chia ra nho tiep nho so hro'ng cac die'm gap,

Cudi cling, m~i ky tlJ co the' bie'u di~n b6-i T/K;, 6- d6 K la xau cac so nguyen nh~n gia tri bhg
so hrong cac i, I, e va t cu a ky tlJ thu' i.

Co the' nhan thay r~ng sa do t5ng quat trlnh bay & [7] chi m&i de c~p den viec phan tfch d~c
die'm true tiep tir hh ma tr~n bit cua khung xtro'ng ky tlJ. Ph'an sau day se chi ra r~ng khac v&i so'
do t5ng quat trlnh bay & [7], each tiep c~n vecto se cho ta m9t so' do xtr ly tri~t de' hen. N6 khOng
chi dern lai rat nhieu kha nang trfch chon be? da:u hi~u tir dircng bien, tu: khung xtro'ng ky tlJ de' ap
dung cac phtro'ng phap nh~n dang thong ke ma con tru-e tiep bi~u di~n ky tlJ diroi dang do thi co
eau true cay cung nhieu quan h~ topo khac.

2.2. Trich chon cac bien d~c trttng va bi~u di~n ky tv theo do th] co cau trUc c.iiy
,

Anh ky tir truxrc het ch phai dtroc xd- ly so' b9, sau d6 tii len man hlnh va tien hanh thu tuc
lam manh, chuye'n ve dang anh hai mau trhg den. Sau khi lam manh, anh xiro'ng thu diroc co d9
day net b~ng 1, song vh con & dang ma tr~n bit (hinh 1).

De' thu diro'c dufmg cong bie'u di~n khung xircng cua ky .tV·,c'an phai vec to' h6a inh xtro'ng,
thirc cha:t la ket noi t~p di~m tren khung xiro'ng thanh xau cac di~m kEl nhau. Thudt toan do net
cu the' da diroc trinh bay trong [3]. Thu~t toan do net quet anh theo thtr tlJ tir tren xudng dutri va
t.ir trai qua phai, Vi v~y, die'm tren va trai nhiLt cua anh se dtro'c phat hien dau tien va do cling Ii
die'm xua:t ph at cua qua trlnh do net. Thong qua trinh do, cac die'm di qua diro'c danh da:u b&i so
cac die'm den 8-lang giElng ell.a no, ky hieu Ii SP(x,y). Vi~c danh da:u nhirng die'm da di qua cho
phep d~ dang xac dinh j, I va t, VI khi do theo dircng khung va ki~m tra cac 8 -Tang gieng ta se g~p
die'm blnh thirong co SP(x, y) = 2, cac die'm nga ba, nga tu' e6 SP(xy) ~ 3, cac die'm ket thuc co
SP(x, y) = 1va cac die'm da di qua trurrc do [phat hi~n chu trinh).

Hinh 1 the' hi~n qua trlnh do xet diro'c Mt dau tai diem tren, trai nhiLt, do la die'm S. Qua
trlnh do c6 the' sang trai hay sang phai, neu huang duy~t Ul1 tien la ben trai thl se do t&i P, sau do
t&i T. Tiep theo, quay tr6- lai P tien t&i Q va quay l~i Q tien t&i U. CM Y r~ng de' phan bi~t t va
i. ta chi c'an xet so cac lang 8 -lang gieng da di qua. Bhg cach do T, U drrqc phat hi~n Ii cac die'm
ket thuc, con P, Q la cac di~m nga ba. So ehu trlnh I drrqc tang len 1 qua m6i Ih quay ve die'm da
di qua.
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Qua trmh do net khung xirong ky tl! thirc chat Ia. qua.
trmh duy~t canh do thi (m~H canh chi di qua m9t fan). M9t
each tl! nhien, co th~ lo'i dung H't ho'p voi qua. trlnh vec to'
hoa M t inh b5 sung them mc$t so dau hi~u ph Sn bi~t sau:

- Di? dai ciia tirng canh cua khung xirong.
- T5ng cac gee ngoai.
- V! tri di~m ket thuc hay net ket thuc co th~ diro'c xac

dinh chi tiet hon theo V! tri, lnrong va dc$dai,
Ben canh ky thu~t trich chon bc$dau hieu co gia. tri phan

bi~t M xu· ly bai toan nhan dang theo huong thong ke, each.
tiep c~n vec to' hoa theo ki~u duy~t canh do thi can co mi?t iru
the n5i b~t, no cho phep bi~u di~n khung xuong ky tlj dang do
thi co cau true cay cung nhieu quan h~ topo khac,

s

I
T

\Q
u

,
Rinh 1. Anh xiro'ng ky tl! A

va thu.. tl! do net

3. UNG DVNG SO' DO NH~N D~NG KY TV TONG QUAT str DVNG
KY THU~T VEC TO' H6A HE NH~N D~NG KY TV TI:ENG VI¢T

3.1. LVa chon thu~t toan loc xmrng

Noi chung, xuxmg cu a mc$t dang F Ill. cau true co dong nhat co th~ rna v~n du cho th~ hi~n
cac tinh chat hinh h9C va topo cua dang. Co rat nhieu phircng phap 19Cxiro'ng do nhi'eu tac gi3. d'e
xuat, song co th~ ph an cluing th anh hai loai:

- Cac phiro'ng phap lam rn anh bhg each boc d'an tirng lo'p.
- Cac plnrong phap su- dung khoang each.

Cac phiro'ng ph ap nh6m thrr nhat cho phep thu diroc bc$xmmg bao toan cau true topo cua
dang , d~c bi~t Ill. tinh bao toan lien thOng. Tuy nhien, cluing co nhiro'c di~m Ill. doi hoi ve dc$ dong
deu cua net ky tl! tren toan van bin va khOng cho phep khOi phuc lai dang ban dau. Cac phtrong
phap nhorn thli' hai xrr ly nhanh hon, cho phep khOi phuc dang ban dau, song khOng bao toan tfnh
lien thong. Ci hai nhorn phtrong ph ap deu c6 nhirng han cJ.1erieng ciia chUng nen khOng phii hop
vrri yeu cau nhan dang ky tu': bdo toan Call truc tapa va cho phep khai phsic tn} 19,idg,ng ban aalL.

VI v~y, chung toi quan tam den thu~t toan ket h9'P U"U di~m hai nh6m tren, du a treIi viec xU-
ly cac di~m lang gieng trong pharn vi mi?t khoang each nhat dinh nhir sau:

Gii su· ta co dang F lien thOng, t a xet xirong S ciia F, ky hieu Ill. S(F) Ill. t~p cac di~m P co
b~c n, ttrc Ill. cac di~m E = [Vn+2 - Vn(P)] thoa man cac tinh chat sau:

- En not F khong lien thong.
- En not F khong lien thOng nh irng ton tai hai di~ m n~m tren hai canh dOi di~n cua Vn (P).

(V3(P) chinh la. cac di~m 8 lang gi'eng cua P).
Thu~t toan c6 th~ trrnh bay tom tift b~ng so' do sau day:
1. Bift dau

2. KhOi dc$ng b~ng vi~c chon di~m xuat phat P(i, j).
3. n:= 1,
4. Tiep tuc
5. Ki~m tra di"eu kien: En not F = 0, neu dung, tang n len 1 va quay lai 4;
6. n:= n - 1,
7. TIm tat d. cac di~m ak, k = 1, ... , n + 4 thuoc Vn+2 - Vn(P).

4n+3
8. Tinh GAMMA = 2:= abs(ak+l - ak) + abs(al - a4nH)

k=l .

9. Ki~m tra di'eu ki~n GAMMA ~ 4, neu dung nhay toi 11;



BrEU DIEN cAu TRUC KY Ttr THEO HtrO'NG TIEP C!N VEC TO' 75

10. Kie'm tra xem co t~n t<;tihai die'm den ak" ak2 n~m tren hai canh doi di~n cua Vn{P)'
ngu sai nhdy t6i 12.

11. P diro'c hru vao t~p digm xuxrng.
12. Chuydn sang die'm tigp theo va quay lai 3.
13. Kgt thuc.

Thu~t toan nay co tru die'm ve toc di? xu-Iy, song chira thoa man di'eu ki~n co di? day net bhg
1. VI v~y, xuat hi~n hai huang xu Iy:

- Chap nh an xiro'ng ky tlJ nhir thu diro'c, ap dung thu~t toan do bien de' tfnh die'm d~c trirng.
- Tiep tuc lam manh de' d<;ttdiro'c khung XU"<YngIy ttrCrng r~i sau do mo'i trfch chon d~c die'm.

Ta se Hin hrot khdo sat d. hai hirong tren.Y tlJ A
net 3.2. Cac thu~t toan vec to' h6a dufmg bien cda xmrng ky tv

Muc tieu ciia thu~t toan nay Ill.ve lai dircng bien ky tv', ke' d. bien ngoai va bien trong ngu
co. Khi da ve diro'c bien ky tlJ thl vi~c trfch chon cac tham so d~c trtmg nhir so chu trinh, so die'm
kgt thuc / biit d'au, so nga ba, nga ttr va die'm ClJ~ tri se thirc hi~n diro'c thong qua mi?t thl1 tuc xU-
ly d9 congo

D!nh nghia (c~p nen-vung 4-lang gieng [8-lang gi'eng]).
Gia su- ta co F Ia m9t dang thg hi~n bhg mi?t c~p vimg 8 -lien thong, rEF Ill.die'm vung, b Enot F
Ill.die'm nen. Ta coi c~p (b, r) Ill.m9t c~p nen-vung 4 -Iang gieng [8-Iang giengj ngu b l3. 4 -Iang gieng
[8-1ang giengj cua r.

Ta ky hi~u t~p tat d. cac c~p 4 -lang gieng Ill. NV 4 va tirong tlJ, t~p tat d. cac c~p 8 -lang
gieng Ill. NV8.

SO" d~ thu~t toan vec to" hoa diro'ng bien:
1. Bift dau.
2. Xac dinh c~p nen-vung xuat phat.
3. Xac dinh c~p nen-vung tiep theo.
4. Lira chon die'm bien. .
5. Ngu g~p Iai die'm xuat phat thl dirng, ngu khOng quay lai 2.
6. Kgt thuc

rG

the' hi~n
;ac gia de

topo ciia
i di? d~ng
: phircng
toan tfnh
phu hop
'an aau.
n vi~c xU-

ie'm P co
De' xac dinh c~p nen vung Wfp theo, doi hoi phai hra chon m9t so toan tu- do bien thoa man

di'eu ki~n nhat dinh nHm bao dam dira ta diro'ng bien dung diin, bao toan diroc cau true topo ciia
dang. Nhieu tfnh chat thri vi cua so" d~ thu~t toan tren da diro'c khao sat ky trong [3]' (y day cluing
toi xin tom hroc lai S<Yd~ thu~t toan vira vec to' hoa du'ong bien vira trfch chon d~c die'm nhir sau:

1. Chon c~p nen vimg xuat phat Ill.mi?t c~p thuoc NV8 cua vimg F.
2. Xuat phat theo hiro'ng tir nen dgn vimg do tirng birrrc mot , g~p digm vung thi lili lai re

phai, g~p die'm nen thl re phai. Luu cac c~p nen vimg 8 -lang gieng da. di qua va chon dle'm bien {co
the' Ill.die'm vimg, die'm nen hay die'm giira] de' Ian hrot slfp thanh day cac die'm bien.

3. Liru cac die'm bien vao hang dq-i va tinh d9 cong b~ng phirong phap "xap xi theo ba doan"
[3],

4. Dirng khi quay lai c~p nen-vung xuat phat.

Theo phirong phap xap xi theo ba dean, de' xay dung tieu chuin ph at hi~n die'm cong, ngiro'i
ta ph an chia dirong cong so di qua digm diro'c xet lam ba dean: doan giira, doan vai trai va doan vai
phai {tfnh theo chieu vec to' hoa] de' xet d9 cong tren tirng dean. Die'm dang xet dtro'c coi Ill. die'm
cong ngu phan giira thay d5i di? cong di?t ngi?t con hai vai khOng d5i ho~c thay d5i deu. B~ng each
do co the' tinh gan dung goc dircng cong tao thanh t<;tidie'm va phan loai th anh cac khoang 0, 30,
60, 90, 120, 135, 150, 180, .. , 360 di?
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Sau khi tinh diroc cac di~m cong hay di~m gap, ta c6 th~ ti~p tuc xU- ly d~ khu- cac vi trf du-t
net va dfnh net nhir sau:

- N~u hai di~m d'eu Ii cong lOi > 350 de?, cling phtrong, each nhau me?t khoang be hon de? day
net, thi d6 chinh Ia k~t qui cua S,! du-t net.

- Ngiro'c lai, neu hai di~m Ia cong lorn < 10 de?, cung phtrong, each nhau me?t khoang he hem
de? day net, thi do Ia k~t qui cua 51;1'dinh net.

Khi g~p hai trtro'ng hop tren, ta loai hai di~m nay khoi danh sach cac di~m bitt dau / ket thuc.
Me?t each tU'CTifg.t1!,v,i~c tinh de?cong cling cho phep phat hi~n va xU-ly me?t loat cac di~m d~c

trirng khac. Thirc t~ cai ct~t chi ra rhg, thu~t toan tren xU-ly rat nhanh va tinh chinh xac cua vi~c
trieh chon d~e di~m cao hon nhieu so v&i khi chira lam manh.

3.3. XU-ly khung xiro'ng, vec to' hoa, trich chon dac di~m va bi~u di~n ky ttt theo do
th] co cau tr6cJcay . . .'

.~.

Trrroc khi vee to' h6a khung xirong can phai xU- Iy khung xirong d~ giam thi~u de? day net
xudng chi con duy nhat 1 pixel. Nhir v~y, tren khung xuong chi con ba Ioai diifm:

+ Di~m chi co 1 di~m 8 -Iang gi'eng: di~m bitt dau / k~t thuc,
+ Di~m co tren ba di~m 8 -Tang gi'eng: di~m nga ba, nga tir ...
+ D~m chi co hai diifm 8 -Lang gi'eng: di~m trong net.

"'I
Tuy nhien, doi vci inh ky t'!, do bui bin nen nhieu khi lam xuat hi~n cac diifm nga ttr gia.

D~ klnr cac die'm nay, ta ap dung thl1 tuc sau day:
1. Kie'm tra Ian hrot cac di~m tren khung xiro'ng va ki~m tra t~p [V3(P) - VdP)] n F.
2. Neu thoa man dong thci d ba dieu ki~n sau day:

a) la 8 -lien thong,
b) khong tao th anh dircng eong khep kin,
c) chira it nhat ba di~m thuoc F ho~e chi hai diifm khOng 4-lang gi'eng,

.thi khir die'm P ra khoi khung xiro'ng.
3. Sau khi xU: ly xong eho moi diem, ta thu diro'c khung xiro'ng co de? day net b~ng 1 rna vh

bao toan tinh tapa cua dang.-, 'D€ vee to' h6a khung xirong, t.a ap dung thu tuc duy~t cac canh cua ly thuyet do thi. Cac van
d'e kh6 khan nay sinh thiro'ng lien quan d~n ky thu~t xU: ly cac di€m nga. ba, nga. tir.

Cimg v&i qua trinh duy~t canh do thi, ta e6 th~ tien hanh trich chon cac d~e di€m d~e trimg
nhir sau:

Phiit hi~n ehu trlnh
Trong qua trinh duy~t canh cua do thi, m6i Ian g~p trtrong hop phai quay lai di~m da. di qua

ta tang 56 hrong ehu trinh len mot, song ,can chii y khu: cac trircng hop suy bien.

Csc loei (Jiem xuat phiit / kit thue
Sau khi dung thli tuc loai bo cac nhanh cut ky sinh ta e6 th~ trieh chon cac di~m b~t diiu / ket

thtic la nhimg di~m chi e6 1 8- lang gieng cling v&i me?t so tham so sau day:
+ Phircng huang (tren, durri, tria, phai, hay goc de?).
+ De? dai cua net, tii'c la de? dai canh cd a do thi.
+ Dc? eong cii a net.
+ Goc quay cua net.

Diem nga ba, nga tll, ...

Di€m nga. ba, nga. tu, ... la cac di~m thuoc t~p dinh cua do thi trir cac die'm bitt diiu / ket thUe.

eu« dien kf t'! theo ao thj co eau true cay ,
Hinh 2 thg hi~n do. thi dang cay cua ky t'! "R" bhg each ve lai cac di~m theo trinh t'! duyet

canh do thi, co ap.dung thu~t toan xap xi tuy~n tinh tirng dean doi voi m6i nhanh cua do thi.
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Bi€u di~n ky t'! theo deng di€m
Dang di~m cua ky tv- chfnh la t~p dinh co nhan [loai dinh] tren m~t phhg anh. Quan h~ giita

cac dinh di€m co th€ Ia. khoang each gifi a hai di€m, de?dai net noi hai dinh (ngu co), so nhat cl{t ....

ID OLW C LENGTH ID OLW C LENGTH ID OLW C LENGTH
6,111 34 1,577 46.9702 6,118 5 1,578 22.8035 6,125 6 1,579 17.0294

6,112 5 1,577 23.868 6,119 4 1,578 15.0333 6,126 5 1,579 19

6,113 4 1,577 18.0278 6,120 5 1,578 17.6412 6,127 34 1,580 48.5499

6,114 6 1,577 19 6,121 4 1,578 18.8596 6,128 5 1,580 25

6,115 5 1,577 19.8284 6,122 34 1,579 47.7697 6,.129 4 1,580 17.0294

6,116 1 1,578 1.41421 6,123 5 1,579 23.0217 6,130 6 1,580 18

6,117 34 1,578 49.3447 6,124 4 1,579 16 6,131 5 1,580 18.0278

6,115 . 6,117
6,122

6,1296,116
6,1276,111

6,120

6,125 6,123
6,124

6,130 6,128
6,112 6,118

6,1196,113

Hinh. 2. Kgt qui tach TPLT, bi€u di~n cay chit uRn va khOi phuc de? day net
ID: stt nhanh, OLV: de?day net, C: stt TPLT)

4. MQT s6 KET QUA CA.I D~T KIEM NGHl~M THU~T TOA.N

4.1. Anh ky tv- Vi~t goc

D€ cai d~t chiro'ng trinh ki€m nghiern thu~t toan, hai trang phong ky tv- Vi~t in tieu bi~u loai
khc3ng chan va hai trang loai co chan dii diroc quet b~ng scanner va nh Sp vao may direi dang inh
nhi phan, de? phan giii 300 dpi.

4.2. Ket qua. xU- ly

'I'hoi gian xu' ly 1 trang A4 tren may Pentium 200 MMX, RAM 32 MIa 2 phut. Trong [4] dii
trlnh bay kgt qua xU- Iy cu th€ cho mdt so ky tv- tigng Vi~t in tieu bi€u chii yeu t~p tlrung vao van
de then chot nhat la:
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- Tach thanh phan lien thOng.
- Vel=to" h6a.
- Bie'u di~n tirng ky tl! diroi dang d13thi cay.
- TCDD (chu trmh, nga. ba / nga. tir, die'm b1t dau / Mt thuc theo cac huong, de? dai cac

nhanh, ...). "
- KhOi phuc d13day net ky tl!.

Hlnh 3 trlnh bay m9t ke't qua bie'u di~n va trfch chon d~c die'm m9t ky tlf tie'ng Vi~t tieu bie'u.

ID OLV C ID OLV C ID OLV C ID OLV C
103 1 9 166 4 26 174 4 27 182 4 28
104 4 9 167 1 26 175 16 21' 183 5 28
105 5 10 168 4 26 176 4 27 184 4 29
106 1 11 169 5 26 177 5 28 185 5 29
107 4 11 170 16 26 178 5 28 186 5 29
108 1 12 171 4 26 179 5 28 187 16 29
109 4 12 172 4 27 180 4 28 188 4 29
165 5 26 173 5 27 181 1 28

104

Y
105

Y
107

Y '/165 184i72
176

166

179

183

170
187

178

186

169
168

174 180

Hinh 9. Ket qua tach TPLT, bie'u di~n cay chir "a" va khOi phuc de?day net
ID: stt nhanh, OLV: de?day net, C: stt TPLT) .

5. KET LU~N

Ke't qua cai d~t kie'm nghiern thu~t toan da. the' hi~n hu6ng tiep c~ vec to" cho ta m~t khci
nang bie'u di~n ky tlf kha tri~t de', tao ti"en de de' xay dung cac thu~t toan doi sanh tin c~y va hi~u
qua theo ca hai hurmg thong ke va eau true. Uu die'm chinh cua phtrong phap nay the' hi~n cu the'
qua may die'msau day:

- Do c6 tinh chat bao toan lien thOng nen n6 cho phep bo qua giai doan tach dong va tach
tu-ng ky tl!,ra khoi van ban nhir nhieu .phircmg ph ap khac vh thuong lam.

- D~ dang bie'u di~n tu-ng ky tl! diro'i dang cay, v&i m8i nhanh cua n6 la me?t doan diro'ng eong
tham so, c6 bao toan hmmg va de?eong nen e6 the' tinh diroc rat nhidu tham so c6 gia. tri d~ ta.

- Nhi
ky thu~t d,

- Nhi
ly van ban

Nhu(
va sau khi
thO·i gian t
va m~t kh!

Phuc
tl! chuyen '
dung phon
dinh dtro'c

[1] B~ch
phap

[2] A.K
[3] Nguj

1992
[4] Nguj

Vi~t
KHO

[5] C. Vv
chine

[6] D. L
[7] S.R.

ReeD

Bq Cong G
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- Nho U'U the bigu di~n duoi dang cay, phirong phap nay cho ta nhieu kha nang ap dung cac
ky thu~t doi sanh m9t each c6 hi~u qua, kg c~ trong trtro'ng' hop dfnh net, thieu net.

- Nho' tinh chat bat bien voi phep quay, tinh tien va ty l~ nen phuong phap nay cho phep xU-
ly van ban voi vi tri va co ky t~' bat ky, KhOng can phai xU- ly quay anh.

Nlnro'c digm chfnh cua phirong phap Ill.vh con doi hoi phai xU- ly lam tro'n dtro'ng bien truxrc
va sau khi vec to' h6a, vi khung xirong cua anh rat nhay doi vo'i nhi~u. Tuy nhien, nhiro'c digm ve
tho'i gian tinh toan nay dang bi d[y lui do m9t m~t t5c d9 CPU dang ngay cang diro'c tang nhanh
va m~t khac dtrtrc bu lai b6'i hi~u qua nh an dang.

Phuong phap nhan dang cau true dii va dang diro'c ap dung cho m9t tlnh hudng nhan dang ky
tl! chuyen bi~t: Bai toan d9C va kigm tra h9 chidu, clnrng minh thir hay m9t so giay ter d~c bi~t khac
dung phong chir OCR-B. Ket qua thli' nghiem thu diroc vai d9 tin c~y va chfnh xac cao dii khhg
dinh diro'c uu the cua giai ph ap du'a ra.
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