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MOT SG PHUONG PHAP VA THUAT TOAN NHAN DANG CHUY

Hodang Kiém

Giang Vi Théng

Nguyén Vén Bién
Phong Nhan dang, Vién Khoa hoc tinh todn va Bidu khién

Nhén dang ch¥ (chi? cal, chif s6, chd du...) 1a mét linh vuc da dudc quan tdm nghién cifu va Ung dung tir
nhiBu nim nay theo hal huéng chinh

- Nhé&n dang ch@ in hoac chir danh méy dé phuc vy cho viéc ty dang hda dac tai liéu, ting nhanh t8c dd va
chét lugng nhap thdng tin vao mdy tinh truc tiép tl cac tal liéu in hodc danh may. .

- Nh4n dang chif viét tay (v6i nhuig miic dé rang budc khéc nhau v8 céch viét va kiéu chii ...) phuc vy cho
c4c (ing dung doc va xui ly c4c chiing tl, héa don, phigu ghi, ban viét tay chudng trinh,v.v.

Cho dén nay, dd 1Bn tai nhidu thuat toan nh&n dang chi c6 th§ phan thanh cac nhém phudng phép sau déy:

- Phudng phép chuain héa chi va d6i sanh so cép: theo phudng phép nay, anh biu diéh chit thu dugc qua
c4c thiét bj s8 héa can dudc chuén héa vB kich cd;, vi trf dé co thé d6i sanh v6i cac bidu dién chuf da dude luu
séin trong may, phudng phap ny khé &p dung dé nhén dang chit viét tay. ,

- Phudng phap bién dél biéu dién chi va dél sanh thir cap: véi cac thuat todn bién ddi khac nhau, bisl dién
ban ddu cua chif dudc chuyén sang bigu diéh méi (khéng bi anh hudng nhidu bdi nhidu va tudng déi bat bién d8l
véi kich ¢d, vi trf cua chil). Qua trinh d8l sanh cac biéu diéh méi nay dugc goi 1a déi sanh thir cdp. Nhudc diém
cud phuong phap nay 1a d phic tap cua thuét todn ién, anh hudng dén téc d6 nhén dang cht.

- Phudng phép trich chon d8u hiéu d4c td chi va ddi sanh cu tric: DAy 1a phudng phap c6 nhidu trién vong
nh4t hién naydé xay duyng cac hé nhan dang chi in cung nhu chit vist. Tuy da c6 nhidu thuét toén trich chon
d4u hidu dic ta nhing thudng 1a phy thudc vao kidu chii cu thé.

Trong bai nay, chiing t6i sé gidi thiéu mot s8 phudng phéap va thuét toan nhan dang chif da dugc thiét ké va
cal dat trong c&c hé VIET-IN va OCR - dinh hudng véo viéc nhdn dang c4c kidu chi mé rong véi viéc b6 sung cd
ché hoc linh hoat nhdm néng cao kha nang thu nhén thang tin, ting do chinh x4c cua hé thdng.

I. So db t8ng quét cua hé nhan dang chu (OCR)

V& cd ban, mét hé OCR bao gdm cac kéi chinh nhu'sau:

- Khéi x( ly so b,

- Khéi tach chd.

- Khéi nhan dang cha;

- Khél phuc hién chir (ndi dung, hinh thitc..) .

Trong phan ndy, chung 16i s& phan tich mot s8 giai doan xu’ly va diém qua mét s6 thuét toan dudc s dung
trong tting giai doan.

1. Gial doan xit Iy 80 b

Gial doan xu'ly so b van ban la giai doan vé cling quan trong, n6 anh hudng trugc tiép téi do chinh xéc cua
thuét todn nhé&n dang, tuy nhién né cung cham lai téc db xu'ly cua hé thdng. Cho nén, tly tiing truding hdp, tly
vao chét Iudng quét van ban cua Scanner ma ching ta c6 th8 chon mét hodc mot val thir tyc con trong khéi nay.
Thém chi né'u'c‘én uu tién t8c dd xu ly va néu viéc quét cua Scanner dat chét iudng cao thi ching ta c6 thé
khéng céan phal ap dung giai doan nay.

Chuing t6i sé ligt k& dusl day mét s6 budc cd ban.

a. Kh('nhiéu : Nhidu Ia tap cac diém s&ng thiia trén Scanner file. Cac diém sang duoc thém vao anh trong
quaé trinh quét tai liéu cua Scanner. Nhiéu xuét hién do hai ngudn gay nhiéu sau:

- Nhi8u hé théng : Do khuyét tat cua Scanner,

- Nhiéu ngu nhién: Do chét lugng cua gidy va muc inkhdng dam bdo, hinh thanh mdt cach ngau nhién cac
viing téi trén gidy, gdy nhAm 1an véi dau hiéu that cua ky ty.

Vi nhiéu loal 1,ching ta can phal quan sat m@t cach that c&n thén dé c6 thé dinh vj dudc ving nhidu cua
thiét b, tranh viéc dua van ban vao ving.do6, va tranh vide xUr ly cac viing nay.

V&I nhidu loal 2, chung t6l xdy dyhg hé mdmnhdm phat hién cac diém séng ¢ lapva loal chung ra khdl qua
trinh xu'ly sau nay.

b._Lam trén bién chy'

D01 khi do chét luong quét tdl, cac dudng bién cua chF khdng con gilf dudc dang didu trdn tru ban dAu cua

n. "a hinh thanh cac dudng rang cua gia tao. Trong trudng hgp d6 ching t8i &p dung maét s8 thudt wan lam
trdn duding bidn (Curve Smoothing) dé khéc phuc.
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thl tuc lam ddy chir dudc &p dung d8t v6i céc ky ty bl dit nét mdt cach ngdu nhién. Vigc ddt nét gay kho
khan cho thi tyc tach chi, dé nhdm hal phan cua mdt ky ty ién thdng thanh hal ky t riéng biét, gdy sal @m
trong thi tyc nhén dang.
onb?ol dunu: cdhaba’n c'::?i thi tuc 1am d3y chif 1 tim céc diém bién cua ky ty. N&u gl P(Lj)ia pixel tal toa db i} th)
P(i,}) dudc gol fa diém bién néu ,
P(i)) = 1 AND (31€Vij ) AND (30€V}) )
O day Vij = Lij\ Pjj '
Lj = { P(uv)| lu-lict Iv4j/<E} ) .
v tai pixel bién P(.]) ndy chiing ta sé lam n6 “nd" ra v& maol phia véi kich thu6c . Vidc nd dudng bién sé ndi
IBn hai thanh phan gién doan cua mdt ky ty lién théng, ting d chinh xéc trong thil tyc nhén dang.

'_'——'Lr S-File '

Scanner

Nén File

File 1am viéc -

Xu'ly s bd

!

Téch viing chu ra khol tai liéu

1

Téch tung chu ra khoi tai liu

| Hoc kiéuchi [ Nhjndang chu |

[ Text file ASCIl cla méa

¥

!
| Luutri vanban | [ Tim kiém vanban | .
I ]

Thé hién van ban trén may in véi kiéu o
chu va trinh bay giéng van ban gbc

. manh chi

Thu tuc lam manh chd 12 mdt thi tyc quan trgng,' nhém phét hién khung xudng ( Skeleton ) cua mdt ky 1, glfl
lai c6t 161, bat bién cua mot chd, bang viéc bd dAn céc dirm cyc bién. DO phiic tap cua thit todn lam mahh chif

118 v6l dd day cua chii. Thufit toan bao gdm 2 buSc, buGc thi’ nhat nhdm loal bd céc pixel thoa mdn céc didu
kién sau:

1. 2 Bij. €6
2. Alj =1
3. PJ+O)*PO+1))*P(-1)) = 0
4 P(I.]-lO_"P(I+1,])"P(I, M=0
D6 1a nhung pixel bién bén phal, pixel bién tral hodc Ia pixel géc trén trél cua maét ky ty.
Budc thir hai nhdm loal bd cac pixel thod mdn didu kién sau dy:
1. 2€Bj <6
2 Al =1
3. P(J1)*PU+1))*P(-1)) = 0
4 P(L}-1)*P(Li+1)*P(-1)) = 0
. J+1 141
Coty Bj =5 3 Pu
Vg'.t TS ]
12 vEj Ui



6 1a nhung pixel bién trén, pixel bién tral hodc céc pixel géc duéi bén phéi cua mat ky tf.

Alj 1a 86 cac cap 01 gép trén dudng ndi céc pixel 1&n c&n cua Bijtheo chidu quay cua kim ddng hd.

Thd tyc lam manh chil 1am dé dang vigc tim kiém cac diém dc biét cua chlf (nhu diém nit, dim nga ba, nga
twr), 1am dé dang viéc tim kiém céc déiu higu dic trung d8 nhén dang. Tuy nhién ddy ta mot thujt toén c6 0o
phifc tap cao, chi &p dung dudc trong trudng hdp that cin thiét. :

e. Xoay van ban di mdt géc 1éch )

Do viéc dua trang tai liéu vao Scanner khdng ¢an than hodc do sy ¢ in &n, cac hang chir dd 1&ch di so véi 1B
chuéin mdt goc kha I6n o . Viéc dua vein bdn vao d i tri'1dch s8 1am khé khin cho thd tuc tach chd, dbi khi
khéng thé tach ndl. Trong trudng hgp nhu vly ching ta phal tinh lal toa d¢ cho céc pixel bdi cong thic

X = X cOsa- Y sina
y = X sina + y cosa

2._Glal doan tich chir (Character Segmentation) .

Glal doan téch chif ra khol van bdn |a glal doan quan trong va can thiét. Chi khi ndo tach va cé lap didc
dang mét chif don ra khdi t8ng thé véin ban, thi méi c6 the nhdn dang ding dudc ky tyf d6 trong glal doan nhén
dang. Dudi day ching t8i sé trinh by mét s8 thuét toan tach ch, ti ddn gian dén phuic tap, tif thult todn c6 4
phuc tap tinh toan th&p dén thu4t toan c6 do phdfc tap cao. Tiy vao font chll cu thé, tuy vao yéu ciu dd chinh
x4c cua bai toan ma ta c6 thé chon mot thuét toan thich hdp.

2.1. Téch chi theo chiBu ndm ngang va thdng diing :

Khéc v6l chif viét tay, kich thudc va kiéu chir c6 dp ty do cao, chif In phai tudn theo mét s6 quy dinh cub &n
lodt. Céac chi phal ndm tron trong mét khudn, nén viéc cb 14p mot ky ty don co thé dng nhét vél vide tim ra
khudn cua chif d6, tal vi trl cud né trong viin ban. ’

Téch chif theo chidu.ndm ngang va thdng dting 14 im mdt hinh chll nhat, cé cac canh thdng dling va nm
ngang, chua tron mét ky ty' d trong. ’

Téch ch{¥ theo ki6u nay don gldn va thuc hidn nhanh, tuy nhi8n trong mét s& trudng hdp, vide tach chit theo
chidu ngang va th&ng diing to ra kém hi§u qua, cé khi khdng thuc hién nbi.

Ching ta hdy xem kiéu chii nghiéng sau ddy:

ABC
2.2. Téch chif dua vao tinh lién thdng cué chi’
LABEL: = {¢};
FOR I:=1 to SIZE DO
BEGIN
Xéc dinh cac khodng lién thdng TH, Ti2,...,Tinl trén hang |;
FOR J:=1to ni DO IFIK 48 (TFNATH # D) A TI1120TH # P )A
. ATLIKNTY #¢) THEN
BEGIN '

Label(Tij) = min (label(Ti-1,i1),...,label(Ti-1,Ik)

FOR F: =1 to k DO label(Ti-1,if): =label(Ti));

END

ELSE BEGIN

label(Tij): = max(LABEL) + 1;

LABEL: = LABEL U {label(Tlj)};

END;

END;

TRongdé

LABEL: T4p céc nhan hign dang dudc géan va
label(T11),label(T12),... label(T1n1) dudc gdn ban dau iu
1,23,...,n1 mét cdch tuong (ng.

2.3 Téch chil ding ludc dd dd séng

trong m4t s6 truding hdp, véi céc font chi d4c biét, cac dong trong van bdn dudc tach nhau mat d&u cach

kha r6 rang, song trén thic t§ vigc tim dudng phén cach hal dong theo nghia thong thudng cuc ky khé khan.
Ching ta hay xét font chu' sau :

. ‘1> Cong hoa xa hol chu nghia Viet nam

'IP " Doc lap tu do hanh phuc
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Trong trudng hdp ndy, khéng thé tim dudng phan cich L theo nghld cij ma phdi hidu 14 dudng phan céch vB
co ban véi s8 diém cét 2 dong ft nhat. Khi d6 ta phai xdy duhg ludc dd dp sang cua céc dong chif va dudng
n&m ngang tal ddy cua thung lung ludc d6 chinh 13 dudng phén céch cin tim

. Céc thulit todn nhan dang chif In hodic danh méy

Glal doan quan trong nhat, quyét dinh d chinh xac cua hé théng chinh | gial doan nhén dang riéng tiing
chii. Sau day chiing tai xin trihh bay mét s& thuét todn ddn glan, nhung kha hidu qua cua chiing tai.

1. Thuéit toan déi sahh tuhg diém xuat phat ti trong tdm .

Day 1a mat thudt toan don gidn. Sau khi ¢b 1ap chif ra khol vdn bén, trong tAm(TT) cua chii dudc tinh toan va
dudc xac dinh toa db. Tiép d6 chif mél va chi chuéh dudc d6i sanh véi nhau tiing pixel mét theo chidu tif trong
t&m ra ngoai bién. Cac hinh vanh khan 1Bng nhau c6é trong tdm tao thanh cac i6p pixel ¢ cing trong sb:

Khoang céch giua hai pixel

0 ndu x=x'
DIS(x,x) : = {@( .
néu xxx';Wx 1 trong s6 cua I6p chia x.

DIS(x,x) := Z DIS(x,x)
Xxe XX eX : R

14 khodng cach gitla 2 ky tl. Ky t x dudc col 2 ky t X' néu DIS(x,x)<€(1a mét hiing s8 dinh truéc ).

2.Thuét toan nhén dang chd dua trén viéc déi sanh céAc day diém cét doc va ngang

Thuét to4n déi sanh pixe! chiing tai tinh bay trén,thuc hién kh& nhanh, song néu chét iudng quét cua Scanner
hot t8i mét chit, s§ céc pixel cla chii bi mét tucng déi nhidu 1am 1gch trong tdm chif thl két qua nhén dang rét
kém.

Khéc phuc thiu s6t clia thuat toan trén, chilng t8i dua vao thuat toan déi sanh theo s& didm cét doc va cht
ngang. . ) )

| Gia sl chll dudc cb 1ap c6 kich thudc SIZEH x SIZEV, chiing ta hdy duyét theo chidu ngang dé tim sg diém

cat ngang. , . ,

Goi Hi 1a sé’lcﬁé:m cat ngang tal dong |, vy tap hdp cdc diém cat ngang s& ia mot day ky higu H1H2...Hslzev.

Goi Vi fa s6 diém cdt doc tai ct thi | cla ky tf. Tap hdp cac diém cét doc sé tao thanh mét day ky higu
V1iV2...Vsizeh.

, Thuc 1€, ¢6 rdt nhidu phan t & du va cudl ddy H1H2...Hsizev vA V1V2...Vsizeh biing 0 (c6 thd do khdng c6

diém doi tudng o dé, ciling c6 thé chil bi mét nét trong qua trinh quét bai Scanner).

B6 cac phin td bing 0 0 dAu va cudi 2 didy ching ta.sé dat dudc 2 day con 1a;

H = HitHi2.. Hini va

V = Vj1Vj2...Vin] .

Qui tAc nhdn dang sé dudc xac dinh nhu sau:

X’ dudc xem 12 X néu Hx' la day con cia Hx hodc ngudc lal va Vx' 14 ddy con cua Vx hodc ngudc lal.

Thuét toén don gian, t8c dd cao, véi thif nghidm ban dau cla chiing tdi, thuat toan t3 ra khé tot. Ket qud
nhén dang khdng bi anh huang boi viéc mét pixel o bién chd.

3. Thuét toan nhan dang bing d6i sanh c4l tric db thi cda chil
Dua theo truc chinh, chil dudc phan chia thanh k phan boi cdc tia léch nhau mét gée o (kat=3607).

Mal phan ctia chil s8 dudc tinh vi trf cia trang tam. Do vdy k trong t4m t1,12,...tk clia cc phan tif chil tao
thanh mét “hoa thi’ dac trung cho céu tric db thi ctia chil d6.

Viéc so sanh c4c hoa th] dd

dudc chuén héa 13 mat bal toan

ly thi cua ly thuyét db thi,

Thuét toan nay to ra that su

¢6 hiéu qua, véi dd chinh xac

cao va déc biét 1a do chinh xéc .

cua k8t qua nhdn dang khéng phy  —

thudc vao céc kich cd khac nhau

d6i v6i mgt font chuf bat ky.

- . Thuét todn nh@n dang chd viét tay c6 rang budc.

1._Mét s6 rang bude :

- Céc chu' nhén dang dudc 1a c4c chif In latinh va céc s6 ti 0 déh 9 viét theo mat trong ndm kidu chiithéng
thuding nhét 1a Dual, Gothic, Script, Orator, OCRA va OCRB.
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- $6 0 va chit O dutic phan blét & chd's6 0 c6 thém mét dau gach J giua.
- Trén mdl trang, cac dong va c4c chu' khdng dudc dinh vao nhau. ,
- C4c nét chu khdng 18'ch8, khong dirt nét, khong ngodn ngodo qué va khong nghiéng qua 15

2. Trich chon céc ddu hléu déc ta va nhan dang chu: . '
M8 chil Vit ra dudc nhan biét va phan biét qua céu tric cua nét tao nén ching nhu: S8 cac nét, vi tri, hinh

déng cua cac nét. Chang dudc thé hién bing s8 cac 14t cdt ngang, cac nét cong hay thing, ma hay déng va

céc diém cuc trl. N , , ,

Tim mmd:hoa'ng 6h dinh nhét cua chif va xét s6 c4c 14t cét cung nhu tinh chét cua cAc 4t cét trén khoang db.

Ta chla cac chi¥ thanh hal nhém_ _ .

- Nhém mét 1a nhém cac chu c6 ft nhét mét lat cat mé, thong thudng 1a cac chu

CEFGIJLPSTYZ

12345679 , 3

- Nhém hai 1a nhém con lal cua cac chu

ABDHKMNOQRUVXO08

Dung thém tinh déng ma ta chia nhém 2 thanh 4 nhém con:

-Déng trén, d6ng dusiD O Q0 8

- B6ng trén, mG dusi AM R

- Mg'trén, déng dudi M U V

- M4 trén, m3 dudi H KN X , . . ,
Tir d6 xét thém tinh cong, thdng cua nét bén trél hodc phai ta sé phén biét dudc céc chu trong moi nhém nho

v@i nhau.

D8I vai nhém 1 diing céc déu hidu dac tring, déu khéng phan biét chinh xac dudc nén ta dung kidu mat na di
déng.

) ’gm hal 14t c4t 1 khac nhau lam dim tua, ta chia chif'thanh 6 ph&n nhd sau:
| | .

il V]
\ Vi
Véi chif'ta dudc mét vectd F = (F(1),...,F96)) ma

1 Né&u c6 diém den trén phan i
F() =
nélu khéng
Vidy
F(C) = (0,1,1,0,0,1)
F() = (1,1,0,0,1,1)
F(J) = (1,1,0,0,1,0) i ,
V4l vectd F d6, ta c6 thé phén biét tling chu trong nhém 1 cung c6 khi phai 1am thém nhu'ddi véi C va G thi
F(C) = F(G). Trong nhung tridng hdp nhap nhang nhu vy, Mt 88 ddu higu d&c truhg phy trd 86 dudc trich
tron. Chung t8i khéng trinh bay chi tiét & day.

3._Chudng trinh nhan danqg: Hé Viét - IN

Hé VIET-IN 1a chudng trinh nhan dang chif In viét tay theo cac thuét toan trén, viét bing ngén ngd TURBO

PASCAL, dudc dung trén cac PC-AT/XT va tudng thich.

C6 thé'diing mét trong 3 kiéu chd 1a: dung ban phim, con chudt (Mause) holic 18y i file. CAc trang viét cin
nhan dang dudc dua qua Scanner tao thanh c4c file du' liéu va dudc hé nhan dang. Két qua nhan dang dudc in
ngay trén man hinh, hodc lub trd dudi dang file néu mong mudn.
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ABSTRACT
Some Effective Methods and Algorithms
For the Character Recognition.

In this paper, some metods preprocessing the characters were presented in order to improve the quality of
recognition processes. At the same time, three our effective character recognition algorithms were described in
detall, too. First experiments were perpormed with a help of PC computer and Microtek scanner on four

widely-used fonts of characters. The first results with a high qualyti of character recognition have been received,
that confirms the correctness and effctness of our applied algorithms.
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