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Tém tat: Trong linh vire nhan dang thi nhan dang chi¥ dang ngay cang c6 nhiéu (ng dung trong doi
sbng x& hoi. Cho dén nay, bai toan nhan dang chir in da dwoc giai quyét gan nhw tron ven (san pham

FineReader 12.0 cla hang ABBYY c6 thé nhan dang chi¥ in theo 20 ngén ng khac nhau, phan mém
nhan dang chi Viét in VnDOCR 4.0 cla Vién Cong nghé Thong tin Ha Néi c6 thé nhan dang dwoc cac
tai liéu chira hinh &nh, bang va van ban va&i do chinh xac trén 98%). Tuy nhién, trén thé gi¢i ciing nhw &
Viét Nam thi bai toan nhan dang chir viét tay van con 1a van dé thach thire I16n déi véi cac nha nghién
clru. Bai b4o nay sé téng hop nhitng thanh qua dat dwoc va nhitng t6n tai, thach thirc hién nay trong
[inh vuc nhan dang chi viét ddng thdi néu Ién nhitng huéng tiép can méi cho hwéng nghién ciru nay.

Tir khéa: Nhan dang chiv in; nhan dang chir viét tay; OCR.

1. Gi&i thidu

Nhan dang chit 1a linh vuc dwgc nhiéu nha nghién
cliu trong va ngoai nudc quan tm 000. Cho dén nay,
linh vuc nay ciing da dat dwoc nhiéu thanh tyu I6n lao
ca vé mit ly thuyét 1an ¢ng dung thuc té. Linh vuc nhan
dang chit duoc chia lam hai loai: Nhan dang chir in va
nhan dang chit viét tay.

Dén thoi diém nay, cdng nghé nhan dang chit in da
dat dugc nhiing giai phap tét dé (ng dung vao cac san
pham thwong mai. Tuy nhién, nhan dang chir viét tay
van con 1a van dé thach thue 16n ddi véi cac nha nghién
cttu. Nhan dang chit viét tay dugc phan ra 1am hai loai:
nhan dang chi viét tay on-line va nhan dang chix viét
tay off-line.

Nhan dang chit viét tay on-line dwoc thuc hién trén
co s6 luu lai cac thdng tin v& nét chir nhu thir ty nét viét,
huéng va toe do cua nét trong qua trinh viét. Do voi
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nhan dang chir viét tay off-line, di liéu dau vao 1a anh
van ban nén viéc nhan dang c6 do khé cao hon so voi
nhan dang chir viét tay on-line. Do dit liéu dau vao 1a
anh vian ban nén nhan dang chit viét tay off-line va nhan
dang chtr in con dugc goi chung la nhgn dang cha
quang hgc (OCR - Optical Character Recognition).

Kho khian 16n nhat khi nghién ciu bai todn nhan
dang chir viét tay 1a sy bién thién qua da dang trong
céch viét cua ting ngudi. Didu nay giy kho khan trong
viéc trich chon dic trung cling nhu lya chon mé hinh
nhan dang. Vi vay dé nghién ctiu vé linh vuc nhan dang
chir viét tay, cin phai c6 mot khdi lwong kién thuc
turong ddi rong lién quan dén nhiéu linh vyc khac nhau.
Sau day 1a mét s6 linh vuc c6 lién hé chat chd ddi voi
nhan dang chit viét tay:

Xt ly anh (Image Processing): dugc su dung
trong céac giai doan tién xu ly, tach chir va trich chon
dac trung.

Hoc may (Machine Learning): dugc st dung trong
giai doan huin luyén va nhan dang, chang han nhu cac
mang no ron nhan tao, SVM,...

Ly thuyét nhan dang (Pattern Recognition): sir dung
cac phuong phap luén phan 16p st dung trong céng
doan huan luyén va nhan dang.

Tap chi Khoa hoc X& héi, Nhdn védn & Gido duc, Tap 5, s6 3(2015), 11-19 | 11


mailto:paphuong@yahoo.com

Pham Anh Phuong

Xac sut théng ké va toan ung dung: ly thuyét xac
Suat dong vai tro rat quan trong trong cac phuong phap
phan 16p théng ké nhu moé hinh Markov 4n, phuong
phap Bayes, k-lang giéng gan nhat, SVM...

Ngbn ngt hoc va ngbn ngit hoc tinh toén
(Linguistic and Computational Linguistic): Céc kién
thirc vé ngir phap déng vai trd quan trong trong cong
doan hau xir 1y, nang cao d6 chinh xac cho cac h¢ thong
nhan dang chit viét.

Phan con lai cua bai bai béo nay s& duoc cu tric
nhu sau: phan 2 gigi thi¢u cac giai doan co ban cia mot
hé nhan dang chir viét; phan 3 gigi thiéu khai quat mot
s6 huéng nghién ciu vé trich chon dic trung; phan 4
trinh bay mot s6 phuong phap nhan dang dang dugc &p
dung rong réi trong cac hé nhan dang chit viét; phan 5
thao luan vé tinh hinh nghién ctu nhan dang chir viét,
nhiing ton tai va thach thirc di vai cac nha nghién cuu.
Cudi cung 1a phan két luan voi mot sb huéng nghién
clru d& xuat.

2.Céac giai doan co ban cua mét hé nhén dang
chir viet

Mot hé nhan dang chir viét bao gdm nam giai doan
chinh sau day (Hinh 1).
2.1.Tién xtv ly

Giai doan ndy gop phan lam tang do chinh xé&c phan
I6p cua hé théng nhan dang, tuy nhién no ciing lam cho
tbc d6 nhan dang caa hé théng cham lai. Vi vay, tay
thugc vao chat lugng anh quét vao cua timg van ban cu
thé dé chon mot hodc mot vai chire ning trong khi nay.
Néu can uu tién toc d6 xir Iy va chat luwong cua may quét
t6t thi 6 thé bo qua giai doan nay. Giai doan tién xu ly
bao gdm mét sé chirc ning:
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Anh vin ban
quét vao

Tién xi I¥

Trich chon
dic trung

Nhin dang

Van ban dwoc
nhin dang

Hinh 1. So do téng qudt ciia mot hé thong nhin dang

chir viét
Nhi phén hoa anh
Hinh 2. Nhi phdn héa anh
Loc nhiéu

E ¢

Hinh 3. Nhiéu dom va nhiéu vét
Anh khi quét vao thuong gap mot sb loai nhidu phd
bién nhu: nhiéu dém, nhidu vét, nhidu dat nét... (Hinh 3).
Chuén héa kich thwéc anh

Viéc chuin hoa kich thuéc anh dya trén viéc xac
dinh trong tdm anh, sau d6 xac dinh khoang céach lon
nhét tir tim anh dén cé&c canh trén, dudi, trai, phai cia
hinh chir nhat bao quanh anh.

Al A &

Hinh 4. Chudn héa cdc anh ky t “A” va “P” vé kich
thude ¢é dinh
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Lam tron bién chir

Khi lya chon duong bién cua chir lam dic trung dé
nhan dang, néu chat lugng quét anh xau thi cac duong
bién cua chir s& khdng gitr dugc dang diéu tron tru ban
dau ma hinh thanh cac duong ring cua gia tao. Trong
cac trudng hop nay, can dung céc thuat toan lam tron
bién dé khic phuc 0.

(@) (b)
Hinh 5. (a) Anh géc,
(b) Anh sau khi dwoc lam tron bién
Lam day chir
Chtrc nang nay dugc dp dung vai cac ky tu bi dat
nét mot cach ngau nhién. Anh dut nét gay kho khan cho
viéc tach chit, d& bi nham hai phan lién thong cua ky tu
thanh hai ky tu riéng biét, tao nén sai lam trong qué
Lam manh chir

trinh nhan dang.
Hinh 6. Lam madnh chir

Pay 1a mot bude quan trong nham phat hién khung
xuong cua Ky tu bang cach loai bo dan cac diém bién
ngoai cua cac nét. Tuy nhién, qué trinh [am manh chi
rat nhay cam véi viéc khar nhidu. Hién nay c6 nhiéu
phuong phap lam manh chir, cac thuat toan tim xwong
¢6 thé tham khao 6 0.

Piéu chinh d§ nghiéng cia vin ban

Do trang tai liéu quét vao khong can than hoic do
su ¢b in an, cac hang chit bi léch so vai 1& chuan mot
g6c a, didu nay gy kho khin cho cong doan tach chit,
d6i khi khong thé tach dwoc. Trong nhing truong hop
nhu vay, phai tinh lai toa d6 diém anh cua cac chir bi sai
léch.
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Hinh 7. Hiéu chinh d6 nghiéng cua van bdan
C6 nhiéu ky thuat dé diéu chinh d¢ nghiéng, ky
thuat phd bién nhat dwa trén co so biéu do chiéu
(projection profile) caia anh tai ligu; mot s6 ky thuat dua
trén co s& cac phép bién déi Hough va Fourier; mot s6
ky thuat hiéu chinh d6 nghiéng khac co thé tim thay
trong 0.
2.2.Tach chir
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Hinh 8. Tdch dong chit diea trén histogram theo chiéu
ngang ciia khoi chiv
Khdi nay c6 nhiém vu tach ting ky tu ra khoi
van ban. Chi khi nao van ban dugc tach va c6 lap ding
ting ky tu don ra khoi tong thé van ban thi hé thong
méi ¢6 thé nhan dang dung ky tu d6. Phuong phap tach
chir dung lugc d6 do sang dugc sir dung kha phé bién.
Dbi véi chir viét tay thi viéc tim duong phan cach
giita c4c dong va cac ky tu trong van ban thuong rat kho
khan. Khi d6 phai xay dung lugc do sang cua cac dong
chit, tir 46 cac doan thip nhét trén lugc do chinh Ia
duong phan céach can tim (Hinh 8 va 9).

PP name

Khodng cich gifta cac ky tw  Khodng cach gifra cdc tir
Hinh 9. Xdc dinh khodng cach giira hai ki tw va giira

hai tir dia trén histogram theo chiéu thing ding ciia
dong chir
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2.3.Trich chon dac trwng

Muc dich cua viéc trich chon dac trung 1a lya chon
cac thugc tinh cua cdc mau dé xay dung do do vé su
khac biét gitta cac 16p mau phuc vu trong giai doan
huan luyén phan 16p va nhan dang.

Trich chon dac trung dong vai trd quan trong trong
mot hé thdng nhan dang. Cho dén nay, di ton tai nhiéu
huéng tiép can trich chon dic trung, co thé phan thanh
cac nhom sau:

Chuan héa anh chir va dbi sanh so cap: anh chi can
duoc chuan héa vé kich ¢a, vi tri dé co thé ddi sanh véi
cac chir da duoc luu sin. Hudng tiép can nay c6 thé ap
dung cho viéc nhan dang chir in véi cac kiéu chir cé
dinh, tuy nhién rat kho ap dung ddi véi chir viét tay.

Biéu dién anh chir va ddi sanh thu cap: voi cac
phép bién di khéac nhau, biéu din anh ban dau cua chir
dugc chuyén sang biéu dién mai it bi anh huong bai
nhidu va twong d6i bét bién dbi véi kich ¢&, vi tri cua
chir. Qua trinh d4i sénh céc biéu dién méi cua anh duoc
goi 1a d6i sénh thir cp. Nhuoce diém cua hudng tiép can
nay 1a do phuc tap cua thuat toan 16n, anh hudng dén
tdc d6 nhan dang.

Trich chon diu hiéu dic ta chix va ddi sanh ciu tric:
day 1a huong tiép can c6 nhiéu trién vong dé xay dung
céc hé nhan dang chir viét tay. Tuy nhién, cac thuat toan
trich chon diu hiéu dac ta rit nhay cam véi nhidu.
2.4.Huan luyén

Huan luyén 1a giai doan quan trong, quyét dinh dén
chat lugng cua hé théng nhan dang. Giai doan nay
chiém kha nhiéu thoi gian, tly thuc vao timg phuong
phap huan luyén ciing nhu sé lugng mau tham gia huan
luyén. Két qua sau khi huin luyén s& duoc luu lai dé
phuc vu cho giai doan nhan dang.
2.5.Nhéan dang

Giai doan nhan dang riéng tung ky tu la giai
doan quan trong nhat, quyét dinh do chinh xac cua hé
thdng nhan dang. Giai doan nay st dung bo tham sé thu
duoc tir giai doan huin luyén dé xac dinh phan 16p cho
c4c mau can nhan dang. Chat lwong nhan dang trong
giai doan nay phu thudc vao két qua thu dugc trong giai
doan huan luyén.
2.6.Hau xtr ly

Pay 1a cong doan cudi clng cua qua trinh nhan
dang. C6 thé hiéu hau xu 1y 1a buéc ghép nbi cac ki tu
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d3 nhan dang thanh céc tir, cac cau, cac doan vin nhdm
tai hién lai van ban dong thoi phét hién ra céc 15i nhan
dang sai bang cach kiém tra chinh ta dua trén ciu tric
va nglt nghia ctia cac tir, cac cau hodc cac doan van.
Viéc phat hién ra cac 15i, cac sai st trong nhan dang &
buéc ndy gop phan dang ké vao viéc nang cao chat
lugng nhan dang 00.

M6 hinh ngdn ngir théng k& N-Grams 0 da dugc &p
dung khé thanh céng trong viéc kiém tra chinh ta ¢ giai
doan hau xur ly cua cac hé thong nhan dang chir viét
cling nhu cac hé thdng nhan dang tiéng néi. Muc dich
cia md hinh ngdn ngir N-Gram 1a tim ra xac suat cua
mat tir theo sau mot sd lwong tir nao d6 trong mot cym
tir hoac mot cau.

3.Cac phwong phap trich chon dac trwng

C6 nhiéu phwong phép trich chon dic trung cho anh
van ban, nhung chung quy lai, cac phuong phap nay co
thé gom lai thanh ba nhém chinh sau:
3.1.Bién déi toan cuc va khai trién chudi

Mot tin hiéu lién tuc thuong chaa nhidu thong tin
va ¢6 thé sir dung dé lam dic trung cho muc dich phan
l6p. Cac dic trung nay ciing co thé dugc trich chon
bang cach xap xi céc tin hiéu lién tuc thanh céc tin hiéu
roi rac. Sau day 1a mot sb phép bién d6i va khai trién
chudi dung dé biéu dién anh thuong dugc ap dung trong
linh vuc nhan dang chir: Bién d6i Fourier 0[16] 0, Bién
d6i Wavelet 0 0, Phuong phap mé men: Theo phuong
phép ndy, anh gdc s& duoc thay thé bang mot tap cac
ddc trung vira du dé biéu dién cac d6i tugng bat bién ddi
V6i cac phép thay ddi ty 16, tinh tién hoac quay 0, Khai
trién Karhunent-Loeve 00.
3.2.Pac trwng théng ké

Céc dic trung thong ké ciia anh vin ban bao toan
céc kiéu bién ddi da dang vé hinh dang cua chit. Mac du
céc kiéu dic trung nay khong thé xay dung lai anh gdc,
nhung né dugc sir dung dé thu nho sb chiéu cua tap dic
trung nham tang toc do va giam thiéu do phic tap tinh
toan. Sau day 1a mot s6 dic trung théng ké thuong ding
dé biéu dién anh ky ty:

Phan vang (zoning): Trong nhimg nim gan day,
nhiéu cdng trinh nghién ctru trong nude va québc té da ap
dung cac dic trung nay 0000 vao céc bai todn OCR.
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Cic giao diém va khodng céch: Mot dic trung
thdng ké pho bién 1a sé giao diém giira chu tuyén cua
chir véi mot duong thang theo mot hudng dac biét nao
d6, cac giao diém nay khong bi anh huong boi viec mat
mat diém anh & bién chir. Cac dic trung nay timg duoc
G. Vamvakas va cac cong su ap dung dé phan nhom so
bo cac 16p ky tu hé La Tinh, Hy Lap 0.

Tuong tu, khoang cach tir bién cua khung chira
anh toi diém den dau tién caa chu tuyén chir trén cling
mot dong quét ciing dugc su dung nhu nhitng dac trung
thong ké 000. Pic trung nay c6 thé md ta hinh dang
khai quat cua chir, tuy nhién né ciing rat nhay cam vai
nhiéu va do nghiéng cua chir.

Céac phép chiéu d@iém dnh: Céac ky tu c6 thé dugc
biéu dién bang cach chiéu cac diém anh lén céc dong
theo cac hudng khac nhau. Cac dac trung nay it nhay
cam voéi nhiéu. Tuy nhién, dé sir dung tét lai ddc trung
nay thi can chuén hoa d6 day cua nét chir. Pay ciing 1a
loai dic trung dwoc nhidu nha nghién ctu trong va
ngoai nuéc sir dung rong réi trong cac hé théng OCR
0000.

Diic trung hwong: Céc ky tu bao gom cac nét chir,
c4c nét nay 1a cac doan thiang c6 hudng, cac cung hoic
cac duong cong. Hudng cua cac nét dong vai trd quan
trong trong viéc so sanh sy khac nhau gitra cac ky tu.
Huéng nét chir cuc bo ciaa mot ky tu co thé dugc xéc
dinh bang nhiéu cach khac nhau: huéng cua xuong,
phan doan nét chit, ma hoa chu tuyén, huéng dao ham 0.
Hién nay, cac dic trung vé hudng duoc ap dung rong rai
vi ching c6 thé mé ta duoc hinh dang khéai quat cua
tung ky tu theo sy bién dbi da dang cua cac nét chir 000.
3.3.Dac trwng hinh hoc va hinh thai

Céc tinh chét cuc bo va toan cuc cua cac ky tu cd
thé duoc biéu dién bang cac dic trung hinh hoc va hinh
thai. Cac loai dic trung nay c6 thé phan thanh cac nhém
sau: C4c cau trac hinh thai 00, Cac dai lugng hinh hoc
00, B thi va cay ciing c6 thé dung dé biéu dién cac tur
va cac ky tu vai mot tip cac dac trung theo mot quan hé
phan cip 0.

Trich chon dic trung hu hét dugc thyc hién trén
anh nhi phan. Tuy nhién, viéc nhi phan héa anh da cap
x&m c6 thé xoa di mot sb thdng tin quan trong cua ky tu.
Vi vay, ciing c6 mot sé cong trinh nghién ciru dé trich
chon dic trung tryuc tiép tir anh da cip xam 00.

4.Cac phwong phap nhan dang chir viét

C6 thé tich hop theo cac hudng tiép can sau: Doi
sanh mau, thong ké, cau tric, md hinh Markov 4n, mang
no ron va SVM.
4.1.Déi sanh mau

Ky thuat nhan dang chit don gian nhat dya trén co
s d6i sanh cac nguyén mau (prototype) dé nhan dang
ky tu hoac tir. N6i chung, toan tir dbi sanh xac dinh mic
d6 giéng nhau giira hai vecto (nhém cac diém, hinh
dang, 6 cong...) trong mot khong gian déc trung 0.

4.2. Phwong phap tiép can cau tric

Céch tiép can theo ciu tric dya vao viéc mo ta ddi
turong nhd mot sé khai niém biéu dién ddi twong co s&
trong ngdbn ngit ty nhién. Mot sb dang nguyén thuy
thuong diung dé md ta ddi twong nhu doan thing,
cung,... Mdi ddi tugng dugc mo ta nhu mot sy két hop
cua cac dang nguyén thay. Tuy nhién, van con nhiéu
van dé lién quan dén nhan dang ca phép chua dugc giai
quyét. Cac phuong phap tiép can cau tric 4p dung cho
cac bai toan nhan dang chir duoc phat trién theo hai
hudéng 00:
4.3.Cac phwong phap théng ké

Hau hét cac k¥ thuat thdng ké déu dwa trén co sé ba
gia thuyét chinh sau:

Phan bd cua tap dic trung 1a phan bd Gauss hoic
trong truong hop xau nhat 1a phan b déu.

C6 céc sb lieu thong keé day du c6 thé ding cho mai 1op.

Cho tap anh {1}, tap anh nay c6 thé trich chon mot
tap dac trung {fi}eF, ie{l,..,n} ma tap dac trung nay
dai dién cho mdi 16p mau riéng biét.

Sau déy la cac hudng tiép can thong ké co ban dugc
ap dung trong linh vyc nhan dang chi:

4.3.1. Nhan dang phi tham sé

Phuong phap nay sir dung dé tach cac 16p mau doc
theo cac siéu phang dugc xac dinh trong mot siéu khéng
gian da cho. Phuong phap phan 16p phi tham sb duoc
danh gia tot nhat chinh 1a thuat toan phan Iép k-lang
giéng gan nhit (k-NN) va thuat toan nay dugc &p dung
rong rai trong linh vuc nhan dang chit viét [19].

4.3.2. Nhan dang c6 tham sé

Phuong phap nay c6 kha nang thu dugc moét mé
hinh tham sé ddi véi mdi ky tu tir cac thong tin thich
hop dé biéu dién ky tu, cac tham sé ciia md hinh nay
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dira trén co s& mot s6 xac suit thu duoc, cac ky tu duoc
phan 16p theo mot sb luat quyét dinh, chang han nhu
phuong phéap Bayes 0.

4.4.Cac phwong phap hoc may tién tién

4.4.1. M6 hinh Markov an

M6 hinh Markov an (HMM — Hidden Markov
Model) 1a mot md hinh xac suét hitu han trang thai theo
kiéu phat sinh tién trinh bang cach dinh nghia xac sut
lien két trén cac chudi quan sat. Mdi chudi quan séat
duoc sinh ra boi mot chudi cac phép chuyén trang thai,
bat dau tur trang thai khoi dau cho dén trang thai két
thic. Tai mdi trang thai, mot phan tr cua chudi quan sat
dugc phat sinh ngau nhién trudc khi chuyén sang trang
thai tiép theo. Céc trang thai cia HMM duoc xem 12 4n
bén trong mé hinh vi tai mdi thoi diém chi nhin thay cac
ki hiéu quan sat, con céc trang thai khac cling nhu sy
chuyén ddi trang thai duoc van hanh an bén trong mo
hinh [19].

HMM &p dung t6t ddi véi viéc nhan dang chir viét tay
on-line, dac biét 1a nhan dang chit viét tay & mirc tir 0.
4.4.2. Mang no’ ron

Céc cong trinh nghién ciru vé mang no ron dé ung
dung trong linh vuc nhan dang da dwoc tap hop, duc két
trong cac sach 0.

Céc kién tric mang no ron cé thé dugc phéan thanh
hai nhém chinh: mang truyén thing va mang truyén
nguoc. Trong cac hé théng nhan dang chit, cdc mang no
ron st dung phd bién nhit 1a mang SOM (Self
Origanizing Map) ctia Kohonen 0 va mang perceptron
da 16p thudc nhdm mang truyén thing 0.

Mang perceptron da 16p duoc dé xuit boi
Rosenblatt 0 duoc nhiéu tac gia trong va ngoai nudc &p
dung trong c4c hé nhan dang chir viét tay 00.

V6i thuat toan huan luyén mang don gian nhung
hiéu qua, cung véi nhitng thanh cdng cia mo hinh nay
trong cac tng dung thuc tién, mang no ron hién dang la
mot trong cac hudng nghién ciu cia linh vuc hoc may
dang dugc nhidu nha nghién ciru trong va ngoai nudc
guan tdm 00000.

4.4.3. May vecto twa

May vecto tua (SVM — Support Vector Machines)
duoc nghién ciu tir nhitng nam cua thap nién 1960 véi
nhiing cdng trinh caa Vapnik va Lerner (1963), Vapnik va
Chervonenkis (1964). Co s& caa SVM dua trén nén tang
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caa ly thuyét hoc thng ké va ly thuyét chiéu VC (Vapnik
Chervonenkis) da dugc phét trién qua 3 thap ky boi Vapnik
va Chervonenkis. Ly thuyét ndy bat dau cd nhiing budc
phét trién manh mé& vé mat ing dung ké tir nhitng ndm cudi
cta thap nién 1990 (Burges, 1996 [19]; Osuma, 1997 [21]
va Platt, 1999 [14]) va tir d6 dén nay SVM di tro thanh
mét cong cu kha manh trong nhiéu linh vye nhu: khai pha
dit liéu, nhan dang chir viét [9][10]...

Céc thuat toan huin luyén SVM duoc thuc hién
theo ¥ tuong sau: tim siéu phang téi wu trong khong
gian dic trung dé cuc dai khoang cach giita hai l6p mau
huin luyén trong bai toan phan 16p nhi phan. Cé nhiéu
thuat toan huan luyén SVM, cac thuat toan chat khic va
thuat toan phan ra 00 huéng tGi phan tich bai toan quy
hoach toan phuong (QP - Quadratic Programming) ban
dau thanh mot day cac bai toan QP nho hon. Thuét toan
SMO (Sequential Minimal Optimization) 0 c6 thé xem
la truong hop ca biét cua thuat toan phan ré, trong moi
lan 1ap SMO giai mot bai toan QP véi kich thudce 1a hai
bang giai phap phan tich, vi vay khdng can phai giai bai
toan tdi wu. Cac thuat toan nay da dwoc cai dat trong
hau hét cac phan mém SVM ma ngudn mé hién nay nhu
SvMiight g LIBSVM [20], SVMTorch 0 va HeroSvm 0.
4.5.Két hop cac phwong phap nhan dang

Céc phuong phép phan lép da dugc dé cap o trén
déu c6 thé &p dung ddi véi cac hé nhan dang chir viét
tay. Mdi ki thuat phan Iép déu c6 nhiing uu diém va
nhwoc diém riéng. Van dé dat ra 1a cac phwong phap
trén c6 thé két hop véi nhau theo mét cach nao dé dé
nang cao hiéu qua nhan dang hay khéng? Nhiéu cong
trinh nghién ctu cac kién trdc phan I6p theo y tuong két
hop cac ky thuat phan 16p da néu trén. Cac huéng tiép
can kién tric két hop cac phuong phap dé phéan Iép c6
thé chia thanh ba nhém sau: Kién trdc tuan tu, kién tric
song song va kién tric lai ghép 000.

4.5.1. Kién truc tuan tw

Kién tric nay chuyén két qua dau ra cua mot may
phan 16p thanh dau vao cua may phan 16p tiép theo 000.
4.5.2. Kién tric song song

Kién tric nay két ndi két qua cua cac thuat toén
phan 16p doc lap bang cach sir dung nhiéu chién luoc
khéc nhau. Trong sb céc kién trdc nay, tiéu biéu nhat 13
chién lugc bo phiéu 0 va luat quyét dinh Bayes 0.
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4.5.3. Kién truc lai ghép

Kién tric nay lai ghép giira hai kién tric tuan tu va
song song. Y tuang chinh 1a két hop cac diém manh cua
ca hai kién trac trén va giam bét nhing khé khan trong
viéc nhan dang chir viét 00.

5.Tinh hinh nghién ctru vé nhan dang chir viét
5.1.Cac nghién ctru nhan dang chi viét trén
thé gioi

Cong ngh¢ nhan dang chir viét tay da c6 nhiing budc
tién dai trong céc thap ky qua. Cac phan mém nhan dang
chir viét tay on-line caa nhiéu ngdn ngit khac nhau di co
mat trén hau hét céc thiét bi cam tay PDA (Personal
Digital Assistant). Tuy nhién, viéc nhan dang chi viét tay
off-line cho dén nay van chua c6 dugc giai phap tong thé.
Céc ing dung nhan dang chit viét tay off-line chi gi¢i han
trong mot vai pham vi hep, dién hinh nhu phan mém
nhan dang cac dia chi thu ¢ buu dién cia nhdm nghién
ctiu ¢ trung tdm nghién ciru vé& nhan dang va phan tich
van ban - truong Pai Hoc Tong Hop New York 0, phan
mém nhan dang chir viét tay trong linh vuc kiém tra tai
khoan & ngéan hang cua nhdm nghién ctu J.Simon va
O.Baret (Laoria/CNRS & ENPC, Paris),...

Ké tir nam 1999, khi Flatt d& xuat thuat toan SMO
0 dé giai bai toan téi wu trong ky thuat phan lép SVM
thi c&c nha nghién cuu da tap trung 4p dung phuong
phap phan 16p SVM vao céac tng dung nhan dang chit
viét tay 00000 hoic két hop SVM véi cac phuong phap
truyén thong khac nhu mang no ron,... 000.
5.2.Cac nghién clru vé nhan dang chiv viét
tieng Viét

Trong nhiing niam qua, van dé nhan dang chir viét
tay dd va dang duoc nhidu nha nghién ctru trong nudc
dic biét quan tam vé ca hai mat ly thuyét 13n trién khai
g dung. Tuy nhién cac két qua nghién cau ly thuyét
chu yéu chi tap trung vao nhan dang chir s6 hoac chir
céi tiéng Viét khdng dau 00. Chi mét s6 it cong trinh
nghién ctru dé xuat giai phap cu thé cho viéc nhan dang
chir viét tay tiéng Viét, tiéu biéu nhu: nhan dang chir
viét tay tiéng Viét on-line 0, nhan dang chir viét tay
tiéng Viét off-line 0.

Mt khéac, cho dén nay céc nghién ctu wng dung
nhan dang chir viét tay chi p dung dugc trong mot so
pham vi hep. Chang han nhu ap dung vao cac tng dung

xtr Iy biéu mau ty dong tir cac biéu mau viét tay nhu cac
to khai, chimng tir, héa don, phiéu dang ky [1]...

6.Két luan

Nhan dang chit viét 1a linh vuc hap dan, c6 nhiéu
tng dung thiét thyc. Tuy nhién, day 14 linh vuc kho, dac
biét 1a van dé nhan dang chir viét tay, chua c6 cong trinh
nao dé xuét duoc giai phap tong thé. Cac nghién cau
tng dung chi gi¢i han trong nhiing diéu kién cu thé. Vi
vdy, day la mot huéng mé danh cho nhiing ngudi dam
mé, quan tim dén linh vyc thi giac may tinh.
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OPTICAL CHARACTER RECOGNITION: ACHIEVEMENTS, CHALLENGES AND
APPROACHES

Abstract: In the field of recognition, Optical Character Recognition (OCR) has had more and more applications in the social life.
Up to now, the problem of recognizing printed characters has been almost completely solved (its product ABBYY FineReader 12.0
can recognize printed letters in 20 different languages, the Vietnamese printed character recognition software VnDOCR 4.0 of Ha Noi
Institute of Information technology can identify documents containing images, tables and texts with an accuracy level of over 98%).
However, in the world as well as in Vietnam, the problem of handwriting recognition still remains a big challenge for researchers. This
paper is to present an overview of the achievements, shortcomings and challenges in this field of OCR as well as propose some new
approaches for this type of research.

Key words: printed character recognition; handwriting recognition; OCR.
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