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PHUONG PHAP BIEU DIEN CAU TRUC KY TU
THEO HUGNG TIEP CAN VEC TO

NGUYEN NGOC KY

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

Nhin dang ky tw 1a mét linh vuec di dwoc quan tim nghién ctu va #&ng dung tir nhiéu nim
nay theo cidc huéng chinh: nhin dang ky tw in, nhin dang ky tw viét tay chuin va ky tu viét tay tw
do, d€ phuc vu cho tu déng héa viéc doc tii lidu, ting nhanh t8c d6 vi chit lwong nhip théng tin
vao mdy tinh. Trén thyc t&, vAn dé nhin dang ky tu in khéng don gidn nhuw hinh dung ban d3u, do
su phét tri€n phdng ky tw ciing nhwr chit lwong in &n, sao chup, k§ thuit trang tri rit da dang.

Cho dén nay, da ton tai nhigu thuit toin nhin dang ky tw do nhiéu tic gid d¢ xuit véi nhidu
huéng ti€p can khdc nhau, song c6 thé phin chia ching theo cich thic st dung bi€u dién ban diu
thanh hai nhém chinh nhw sau: ’

- Phuong phép ma tran bit (bitmap): Anh cda ky tw thu dwogc qua céc thi€t bi s3 héa, bi€u
dién dwéi dang ma tran bit vé huwéng, c6 thé dwoc chuin héa vé kich thwéc, vi ¢rf dwge dung dé
trich chon dic di€m theo nhét cit, ciy t& phan, hinh chiéu,... phuc vu ddi sinh vé&i cic ky tw chuin.

- Phuong phép véc to: Thay vi phai liét ké t4t cd cic di€m dwéi dang ma trin di€m, phwong
phép nay chi xét dwong bién va/hoic khung xwong ky tw thé hién dwéi dang dwdng cong tham s8.
Cich biéu didn méi ndy cho phép d& ding vé lai duwdng bién ky tw, xwong ky tu - hai loai dudmg
cong dic td diy dd nhdt ciu tric t6pd cda ky tw. Nhd db, né cho phép trich chon dé dang bd dau
hidu dic trung nhu s8 nét, s chu trinh, s8 di€m két thic, s8 di€m ngi ba, nga tu, s§ di€ém cong,...
thuin tién cho viéc 4p dung céc phwong phép nhin dang théng ké. Mit khic, né con cho phép bi€u
dién khung xwong ky tw duéi dang dd thi ¢é ciu tric ciy cung nhidu quan hé t6pd cé gid tri phan
biét 1am co sé d€ 4p dung cic phwong phép nhéan dang db thi [1,3] va nhin dang di€m [6].

Bai ndy sé tip trung vao huéng ti€p cin véc to, dwgc trinh bay theo cdc phin chinh nhu sau:
Phin 113 gi6i thiéu mé diu. Phin 2 trinh biy so d5 nhin dang ky tw t3ng quit theo hwéng ti€p cén
véc to héa dé bi€u dién ky tu theo bé ddu hidu dic trung thuin tién cho viéc 4p dung cic phuong
phép nhin dang théng ké va bi€u dién ky tw theo db thi ¢é ciu tric cidy d¢ 4p dung phwong phip
nhin dang dd thi va nhan di€m [6]. Phin 3 trinh biy két qud ng dung so 46 nhan dang ky tu tong
quét cho trwong hop nhin dang cic ky tu ti€ng Viét. Phin 4 trinh biy mét s8 két qud cai d3t kiém
nghiém thuit todn. Phan 5 danh cho mot s6 y kién nhan xét, ddnh gid va két luin.

2. SO PO NHAN DANG KY TU TONG QUAT THEO HUONG
TIEP CAN VEC TO
2.1. Bai toan nhén dang ky tu

Trong [7] bai todn nhan dang ky tu di dwgc phat bi€u nhu sau:
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Gid sk c6 tip ky tw n = {4, B, ..., X,Y,Z}. Muc tiéu cda moi phuwong phip nhén dang ky tuw
13 phan hoach n thanh céic tip don nhit €;, : =1, ..., N sao cho

e, =9, Wiy, 5,7=19..N
N
va Ne=n N 14 s8 ky tu.

Béng cach st dung mét loat cdc qui tic, bdng ky tw Ian lugt duwoc phan hoach theo mét phin
cip thich hop. Cic mirc phan cip dwoc quyét dinh bdi mét tip ddu hiéu hay cac bién. o] day céc
bién dwoc st dung d€ phan chia tip n cé thé la:

7 - s8 di€ém nga ba, ngi tuw,

[ - s8 chu trinh,

e - s6 di€m gip (d8i huéng dot ngdt),

t - cic di€m két thic dwoc gan chi s8: #u, #d, #I, #r.

Trat tw thé hién dugc chon 1a: I, t (#u, #d, #I, #r), 7, ¢
Chéing han, néu st dung bién I, tirc 13 s6 ngi ba, ngi tu ta cé thé phin hoach n thinh ba tip con
nhu sau: _
=[{4,D,0,P,Q,R},{B},{C,E,F,G,H,I,J,K,L,M,N,S,T,U,V,W, X, Y, Z}|
dwoc ky hidu 1a: n''= {m1,mz, ms}

M6t cach tuwong tu, cac tip con ti€p tuc dwoc phan chia theo tham s& t ching han tip n duwoc
phan chia ti€p thanh [{A R}] {D}, {0}, {Q}, {P}).

Tiép tuc phan chia cic tip con chia nhiéu hon 1 ky tw theo cic bién j va e ta s€ thu duogc
cdc tap min hon, ching han tip {4, R} dwoc chia thanh [{A} {R}] vi A c6 s8 di€m ngi ba, ngi tw
bing 2 con R c6 thé chia ra nhé ti€p nh& s8 lwong cic diém gip.

Cu8i ciing, m&i ky tw cé thé bi€u dién bdi ng,, & dé K; 13 xiu cic s8 nguyén nhin gia tri bing
s8 lwgng cic 7, I, e va t cla ky tw thi 1.

Cé thé nhan thiy réng so dd tong quat trinh bay & [7] chi méi dé cap dén viéc phin tich dic
di€m truc ti€p tir 4nh ma trin bit cda khung xwong ky tw. Phin sau diy sé chira ring khéc véi so
d5 t8ng quét trinh bay & [7], cich ti€p cin vecto sé cho ta mét so dd xit 1y triét d€ hon. N6 khéng
chi dem lai rdt nhiu kha ning trich chon bd ddu hiéu tir dwdng bién, tir khung xwong ky tw dé 4p
dung c4c phuong phip nhin dang théng ké ma con truc ti€p bi€u dién ky tw dwéi dang d5 thi cb
ciu tric ciy cung nhiéu quan hé t5pd khac.

2.2. Trich chon cic bién d¥c trung va bidu dién ky tu theo d6 thi cé cdu tric cay

Anh ky tw truéc hét cin phdi dwoc xi Iy so bd, sau d6 tdi 1én man hinh va ti€n hanh thi tuc
lam manh, chuyén vé dang 4nh hai miu tring den. Sau khi Iim manh, dnh xwong thu dwoc ¢6 do
diy nét bing 1, song vin con & dang ma tran bit (hinh 1).

b€ thu duwoc dudng cong bi€u dién khung xwong cia ky tw, cin phai véc to héa dnh xwong,
thuc chit 13 két ndi tip di€m trén khung xwong thinh xiu cic di€m k& nhau. Thuit toin dd nét
cu thé di dwgc trinh bay trong [3]. Thuit todn do nét quét dnh theo tht tw tir trén xudng duéi va
tlr trdi qua phéi. Vi viy, di€m trén vi trdi nhit cda 4nh sé dwoc phat hién diu tién va d6 ciing 13
di€m xuit phat cia qué trinh do nét. Trong qué trinh do, cic di€m di qua dwoc danh ddu bdi s8
cac di€m den 8-ldng giéng cda né, ky hiéu la SP(z,y). Viéc ddnh ddu nhitng di€m di di qua cho
phép d& dang xac dinh 7, [ va ¢, vi khi dd theo duwdng khung va ki€m tra cic 8-ling giéng ta sé gip
di€m binh thudng ¢ SP(z,y) = 2, cdc di€m nga ba, ngi tw c6 SP(zy) > 3, cic di€m két thic cb
SP(z,y) = 1 va cic diém da di qua truéc d6 (phat hién chu trinh).

Hinh 1 thé hién qud trinh do xét dwoc bit diu tai diém trén, trai nhit, d6 13 di€m S. Qué
trinh do cé thé sang trai hay sang phdi, néu huéng duyét wu tién 13 bén trai thi sé do t4i P, sau dé
t&i T. Ti€p theo, quay trd lai P tién téi Q va quay lai Q tién t&i U. Cht ¥ ring d€ phan biét ¢t va
7, ta chi cin xét s8 céc ling 8-ldng gitng di di qua. Bing cich dé6 T, U dwoc phét hién 13 cic diém
két thic, con P, Q 1a cdc difm ngi ba. S8 chu trinh [ dwoc ting 1én 1 qua mdi I3n quay vé diém da
di qua.
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Qua trinh do nét khung xwong ky tw thuc chit 1a qud

trinh duyét canh d5 thi (mdi canh chi di qua mét 1in). Mat o
cach tu nhién, c6 thé lgi dung két hop véi qui trinh véc to
héa dé tinh b8 sung thém mot s8 d4u hiéu phan biét sau: /
- D6 dai cda tirng canh cda khung xwong.
- T8ng céc gbc ngoai. \
- Vi tri di€m két thic hay nét két thic cé thé dwoc xéc P Q
dinh chi tiét hon theo vi tri, huéng va 46 dai. / — \

Bén canh ky thudt trich chon bd d&u hiéu cé gid tri phin
biét d€ x& Iy bai todn nhin dang theo huéng thdng ké, cich .
t1€p cin véc to héa theo ki€u duyét canh dd thi con c6 mdt wu ;
thé ndi bat, né cho phép bidu dién khung xwong ky tu dang dd Hinh 1. Anh xuwong ky tu A
thi cé ciu triic ciy ciing nhidu quan hé t5p5 khéc. va thi tw do nét

T U

3. UNG DUNG SO PO NHAN DANG KY TU' TONG QUAT SU' DUNG
KY THUAT VEC TO HOA DE NHAN DANG KY TU TIENG VIET

3.1. Lua chon thuat todn loc xwong

Néi chung, xwong cda mét dang F 1 ciu tric c¢6 dong nhit ¢ thé ma vin dd cho thé hién
céc tinh chit hinh hoc va t6pd cda dang. C6 riat nhiéu phuwong phap loc xwong do nhiéu tic gid dé
xuat, song c6 thé phan ching thanh hai loai:

- Céc phuwong phap 1am ménh bing cich béc din tirng 16p.

- Céc phuong phap st dung khodng cach.

Céc phuong phap nhém thir nhit cho phép thu dwoc bd xwong bido toan ciu tric t6pd cda
dang, dic biét 1a tinh bdo toan lién théng. Tuy nhién, ching c6 nhwoc di€ém 1 ddi hdi vé do dong
déu cda nét ky tu trén todn vin bin va khong cho phép khoi phuc lai dang ban dau. Céc phwong
phép nhém th hai x& ly nhanh hon, cho phép khéi phuc dang ban d&iu, song khéng bdo toan tinh
lién théng. C4 hai nhém phwong phap déu cé nhitng han ché riéng clda chting nén khéng phi hop
vé1 yéu ciu nhin dang ky tu: bdo todn cdu tric topé va cho phép khéi phuc trd lai dang ban ddu.

Vi viy, chiing t5i quan tim dén thuit toin két hop wu di€m hai nhém trén, dwa trén viec xi
1y cic di€m ling giéng trong pham vi mét khodng cach nhit dinh nhw sau:

Gid st ta c6 dang F lién théng, ta xét xwong S cda F, ky hiéu 1a S(F) 12 tip cac difm P cé
bac n, tic 1a cic difm E = [Vn+2 - Vn(P)] thda man céc tinh chit sau:

- ENnot F' khéng lién thong.

- ENnot F khong lién thong nhung ton tai hai diém nim trén hai canh déi dién cda V, (P).
(V3(P) chinh 1a cdc diém 8 ling giéng cda P).

Thuét todn c6 thé trinh bay tém tit bing so' d6 sau day:

1. Bit diu
2. Khdi déng bing viéc chon diém xuidt phat P(3, 7).
3. n:=1,
4. Ti€p tuc
5. Kiém tra diéu kién: ENnot F = §, néu ding, ting n 1én 1 va quay lai 4;
6. n:i=n-1,
7. Tim t&t cd céc di€m ax,k = 1,...,n + 4 thudc V, 42 — V,.(P).
8. Tinh GAMMA = 4§3 abs(ak+1 — ax) + abs(a; — a4n*4)
k=1 :

9. Kiém tra diéu kién GAMMA > 4, néu ding nhdy té&i 11;
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10. Ki&m tra xem c6 tbn tai hai di€ém den ak,, ax, ndm trén hai canh d48i dién cda V,(P),
néu sai nhdy té1 12.

11. P duwoc luu vio tip di€ém xuwong.

12. Chuyén sang diém ti€p theo vi quay lai 3.

13. Két thic.

Thuit todn niy cé wu di€m vé tc dd xi Iy, song chwa thda man diéu kién c6 dé day nét bing
1. Vi vay, xuit hién hai huéng x& ly:

- Chép nhin xwong ky tu nhw thu dwoc, 4p dung thudt todn do bién dé tinh dlem dic trung.

- Tiép tuc lam manh d¢ dat dwoc khung xwong Iy twdng roi sau dé méi trich chon dic di€m.

Ta sé lan luwot khdo sit cd hai huéng trén.

3.2. C4c thuit todn véc to héa dudng bién cda xuwong ky tu

Muc tiéu cda thuit todn nay 13 vé lai dwdng bién ky tu, k€ cd bién ngoai va bién trong néu
c6. Khi da v& duoc bién ky tu thi viée trich chon cic tham s8 d3c trung nhu s8 chu trinh, s8 diém
két thic /b3t diu, s8 ngi ba, nga tu vi di€m cyc tri sé thuc hién dwgc théng qua mét thd tuc xd
ly d6. cong.
Dinh nghia (cip nén-ving 4-l4ng giéng [8-ling giéng]).
Gid st ta ¢6 F 13 mot dang thé hién bang mét cip ving 8-lién thong, r € F 13 di€m ving, b Enot F
13 diém nén. Ta coi cip (b, r) 1a mdt cdp nén—ving 4-1dng giéng [8-14ng giéng| néu b 12 4-14ng gieng
[8-14ng giéng] cda r.

Ta ky hiéu tip tit cd cic cip 4-ling gieng 1la NV4 vi twong tw, tip tat cd cic cé.’,;; 8-lang
giéng 13 NV8.

Sor d6 thuit todn véc to héa dwdng bién:
Bit diu.
. Xéc dinh cip nén—ving xuit phat.
. Xé4c dinh c3ip nén-ving tlep theo.
. Lwa chon di€m bién.
. Néu gip lai di€m xuit phat thi dirng, néu khéng quay lai 2
. K&t thic

Dé xdc dinh cip nén ving ti€p theo, ddi héi phdi lra chon mét s6 toan ti do bién théa man
ditu kién nhit dinh nhim bdo ddm dwa ta dudng bién ding ddn, bdo toin dwoc ciu tric t6pé cda
dang. Nhi¢u tinh chit thd vi cda so d5 thuit todn trén di dwgc khdo sit k¥ trong [3], & ddy ching
t8i xin tém lwoc lai so dd thuit todn vira véc to héa dwdng bién vira trich chon djic di€m nhu sau:

1. Chon cip nén ving xudt phéat 13 mét cidp thuéc NV8 cda ving F.

2. Xuit phit theo hwéng tir nén dén ving do tirng bwéc mét, gip di€ém ving thi lui lai ré
phai, gip di€m neén thi ré phdi. Lwu céc cip nén ving 8- ling giéng da di qua va chon di€ém bién (cé
thé 13 di€m vung, diém nén hay di€m giira) d€ lin lwgt sip thanh diy cac di€m bién.

3. Luwu cic di€m bién vio hiang doi va tinh d6 cong bing phuwong phidp “xip xi theo ba doan”
(3],

4. Dirng khi quay lai c#p nén—vling xuit ph4t.

Theo phuong phép x4p xi theo ba doan, d& xiy dung tiéu chuin phat hién di€m cong, ngudi
ta phan chia duwdmng cong s8 di qua diém dwoc xét 1dam ba doan: doan gitra, doan vai trai va doan vai
phai (tinh theo chitu véc to héa) dé xét 6 cong trén timg doan. Di€m dang xét duogc coi 13 diém
cong néu phin giﬁ‘a thay d8i d6 cong dot ngdt con hai vai kh6ng d3i hojc thay d8i déu. Bing cich
dé c6 thé tinh gin ding géc dudng cong tao thinh tai diém va phin loai thanh cac khodng 0, 30,
60, 90, 120, 135, 150, 180,.., 360 do.
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Sau khi tinh dwoc cic di€m cong hay di€m gip, ta cé thé tiép tuc xi& 1y d€ khi cic vi tri dit
nét va dinh nét nhwr sau:

- Néu hai di€m déu 13 cong 16i > 350 d3, cing phwong, cich nhau mdt khodng bé hon d6 diy
nét, thi dé chinh 13 két quéd cda sw dit nét.

- Ngwoc lai, néu hai di€m 13 cong 16m < 10 d6, cling phwong, cich nhau mét khodng bé hon
dd day nét, thi d6 1a két qud cida suw dinh nét.

Khi g3p hai trwdng hop trén, ta loai hai di€m niy khéi danh sich cic diém ba.t ddu / két thic.

M&t cach twong.tw, viéc tinh d6 cong cling cho phép phét hién va xt 1y mét loat cic diém dic
trung khic. Thuc t€ cai @3t chi ra ring, thuit todn trén xi& Iy rat nhanh va tinh chinh xdc cda viéc
trich chon déc di€m cao hon nhiéu so vé&i khi chwa lam meinh

3.3. Xi¥ ly khung xwong, vec to héa, trich chon déc diém va biéu dién ky tu theo do
thi ¢6 cidu trdct éay

Truéc khi vec to héa khung xwong cin phai xi& Iy khung xwong dé gidm thi€u dé diy nét
xudng chi con duy nhit 1 pixel. Nhu viy, trén khung xwong chi con ba loai di€m:
+ Di€m chi c6 1 di€ém 8-1ling gieng: di€m bit diu / két thic.
+ Di€m c6 trén ba di€m 8-1ling gieng: di€m ngi ba, ngi tu...
+ Diém chi c6 hai di€m 8- ling giéng: diém trong nét.
Tuy‘);lhién, ddi véi dnh ky tw, do bui ban nén nhiéu khi lam xuit hién cic di€m ngi tu gia.
DE khit cic di€ém niy, ta 4p dung thi tuc sau diy:
1. Kiém tra Ian lwot cdc di€m trén khung xwong va ki€m tra tap [Vs(P) — Vi(P)|N F.
2. Néu thda min déng thoi cd ba digu klen sau diy:
a) 14 8-lién théng,
b) khéng tao thanh dudng cong khép kin,
¢) chita it nhit ba diém thudc F hodc chi hai diém khéng 4- ling giéng,
thi khi di€m P ra khéi khung xwong.

3. Sau khi xi 1y xong cho moi di€m, ta thu dwoc khung xwong c6 dé day nét bing 1 ma vin
bdo toan tinh t6pd cida dang.

PéE véc to héa khung xwong, ta 4p dung thd tuc duyét cdc canh cda Iy thuyét d6 thi. Céc vin
dé khé khin ndy sinh thudmng lién quan dén ky thuit xi Iy cic di€ém ngi ba, nga tu.

Cung véi qué trinh duyét canh d5 thi, ta c6 thé ti€n hanh trich chon cic dic di€m dic trung
nhu sau:
Phit hién chu trinh

Trong qué trinh duyét canh cda d5 thi, m&i Iin gip trwomg hop phdi quay lai di€ém da di qua
ta ting s3 lwong chu trinh 1én mét, song cin chd y khir cic trudng hop suy bién.
Cic loai di€ém xudt phat /két thiic :

Sau khi diing thi tuc loai bd cic nhanh cut ky sinh ta ¢ thé trich chon cic di€m bit diu / két
thic 1a nhirng di€ém chi ¢é 1 8- ling giéng cing véi moét s6 tham s6 sau day:

+ Phuwong huéng (trén, duéi, tria, phai, hay géc do).

+ D6 dai cda nét, tic 1a d6 dai canh cda db thi.

+ D3 cong cda nét.

+ Géc quay cla nét.
Di€m ngi ba, ngi tu,...

Di€m ngi ba, ngi tu,... 13 cic di€m thudc tip dinh cda d5 thi trir cac di€m bt diu / két thic.
Biéu dién ky tu theo do thi cé ciu triic ciy

Hinh 2 thé hién d5 thi dang cay cda ky tw “R” bang cich vé lai cac dlem theo trinh tu duyét
canh d6 thi, c6 4p dung thuat toan xip xi tuyén tinh tirng doan d&i véi mdbi nhanh cda d5 thi.

Biéu dién
Dan
cac dinh d

ID,
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6,113
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6,115
6,116
6,117

6,115

6,114

6,113
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Biéu dién ky tu theo dang di€m ' ’
Dang di€ém cda ky tu chinh 13 tdp dinh c6 nhan (loai dinh) trén mit phdng 4nh. Quan hé giita
céc dinh di€m c6 thé 12 khodng céch giita hai di€m, dé dai nét ndi hai dinh (néu cé), s8 nhit cit....

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 . 6116 6,117 6,129

6,111 ' 6,122 6,127
O
o
: - “"\‘
-—~ < ‘f\\/ (:;
(s} o 2;_
6,120
6,125 6,123 6,130 6,128
6,112 6,118 6,124

6113 o113

Hinh 2. K&t qua tich TPLT, bi€u dién ciy chir “R” vi khoi phuc dé day nét
ID: stt nhanh, OLV: dé diy nét, C: stt TPLT)

4. MOT SO KET QUA CAI DAT KIEM NGHIEM THUAT TOAN

4.1. Anh ky tu Viét géc

D& cii dit chwong trinh ki€m nghiém thudt todn, hai trang phéng ky tu Viét in tiéu bi€u loai
khong chin va hai trang loai ¢6 chan di dwoc quét bing scanner va nhip vio miy duéi dang dnh
nhi phan, d6 phan gidi 300 dpi.

4.2. Két qud xtr Iy

Thoi gian xi@ 1y 1 trang A4 trén mdy Pentium 200 MMX, RAM 32 M 14 2 phit. Trong [4] d3
trinh biy két quid xir 1y cu thé cho mdt s8 ky tu ti€ng Viét in tiéu bi€u chd y&u tip trung vio vin
dé then chét nhit la:




s NGUYEN NGOC KY

- Tach thanh phian lién théng.

- Véc to héa.

- Bi€u dién tirng ky tw dwéi dang d6 thi ciy.

- TCDD (chu trinh, ngi ba/ngi tw, diém bit diu/két thic theo cic huéng, dé dai cic
nhénh,...).

- Khéi phuc d5 day nét ky tu.

Hinh 3 trinh biy mdt két qui bi€u dién v trich chon dic di€ém mét ky tuw tiéng Viét tiu biéu.

m|ow | c [D|]ow |c |[m|ow]|[c [m]ow]c
103 1 9 166 |- 4 26 174 4 27 182 4 28
104 4 9 167 1 26 175 16 27T 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
08| 1 |12 | 11| 4 |26 | 179| 5 | 28 | 187| 16 | 29
109 4 12 172 4 27 180 4 28 188 4 29

65| 5 | 26 | 173| 5 | 27 | 181| 1 | 28
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Hinh 8. Két qud tich TPLT, bidu didn cay chir “4” va khoéi phuc dd day nét
ID: stt nhanh, OLV: 46 diy nét, C: stt TPLT)

5. KET LUAN

Két qud cai dit ki€m nghiém thuit toin di thé hién huémg ti€p cin véc to cho ta mét khi
ning bi€u dién ky tuw kh4 triét d€, tao tién dé dé xiy dung cic thudt toin d&i sanh tin ciy va hiéu
qud theo cd hai hwéng thdng ké vi ciu tric. Uu di€m chinh cia phwong phép niy thé hién cu thé
qua miy di€ém-sau diy:

- Do ¢6 tinh chit bdo toin lién théng nén né cho phép bd qua giai doan tich dong va tich
tirng ky tura khdi vin ban nhw nhiéu phwong phép khic vin thudng lam.

- D& dang biéu dién tirng ky tw dwéi dang ciy, véi mi nhanh cda né 13 mot doan dudng cong
tham s3, c6 bdo toin huéng va dd cong nén cé thé tinh dwoc rit nhi¢u tham s8 cé gid tri dic ti.
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- Nh& wu thé bi€u dién dwéi dang ciy, phwong phap nay cho ta nhiéu khi ning 4p dung céc
k¥ thuit dSi sanh mét cich cé hidu qud, ké cd trong truwdng hop dinh nét, thiéu nét.

. - Nho tinh chit bit bién véi phép quay, tinh tién va ty 18 nén phuong phip niy cho phép xir
Iy vin bdn véi vi tri va co ky tuw bat ky. Khong can phdi xit 1y quay anh.

Nhuoc di€m chinh cda phwong phip 1a vin con ddi héi phdi xt Iy 1am tron dwdng bién truéde
va sau khi véc to héa, vi khung xwong cda dnh rit nhay d&i véi nhi€u. Tuy nhién, nhwoc di€m vé
thoi gian tinh todn nay dang bi ddy lui do mdt mit t3c d5 CPU dang ngiy cing dwoc ting nhanh
va m3t khdc duwgc bu lai bdi hiéu qud nhin dang.

Phuong phdp nhin dang c&u tric di va dang dwoc 4p dung cho mét tinh huéng nhéin dang ky
tw chuyén biét: Bai toidn doc vi ki€ém tra hd chiéu, chitng minh thw hay mét s& gidy t& dic biét khic
dung phéng chit OCR-B. Két qué thi nghiém thu dwoc véi db tin ciy va chinh xic cao di khing
dinh dwoc wu thé cda gidi phap dwa ra.
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