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MOT SO PHUONG PHAP NANG CAO HIEU QUA NHAN DANG
PHIEU PIEU TRA DANG DAU PHUC VU CHO THIET KE
HE NHAP LIEU TU PONG MARKREAD

NGO QUOC TAO, PO NANG TOAN

Abstract. In this paper we present some methods improving effects of optical mark recognition. In order
to resolve this problen, it needs to use techniques of pattern recognition and image processing such as skew
and margin detection. Profile projection, Hough transformation and nearest neighbor methods are used for
detecting skews of surveys. The least mean square method comparing pattern and survey is used to correct

margins. The above methods are used for designing and improving quality of survey recognition system
MarkRead.

Tém tdt. Trong bai bdo nay ching t6i giéi thidu mot s§ phwong phip ning cao hiéu qud cda nhin dang
diu quang hoc OMR (Optical Mark Recognition) cic phiéu digu tra. D& gidi quy&t vin d& nay cin st dung
cic k¥ thuit cda nhin dang dnh nhw chinh géc léch va @6 dich chuy&n phiéu didu tra. Cic phwong phip
chiu nghiéng, bién d8i Hough va ngudi ling giéng gin nhit dwoc ding d€ phat hién géc léch cda phiéu disu
tra. Phwong phép binh phwong t8i thi€u so sénh hai bi€u dd tin suit (histogram) cda phiéu miu vi phiéu
cin nhin dang dwoc st dung d€ hiéu chinh I8 phidu didu tra. Cic phwong phap trén dwoc st dung dé thidt
ké va ting chit lwong nhin dang cda hé thdng nhin dang phi€u didu tra MarkRead.

1. NHAN DANG DAU QUANG HQC

Trong c6ng nghé thong tin, nhap liéu tu déng 13 mot trong nhitng yéu t6 quan trong nhim ning
cao t3c dd va hiéu qud cda qud trinh x& 1y thdng tin. Ky thuit nhip liéu tw ddng trong thoi gian
qua da phat trién mdt cach manh mé va da mang lai sw thay d3i Iém trong cédc tinh todn khoa hoc
k¥ thuit ciing nhw trong quén 1y hanh chinh vi digu khié€n hoc.

D3 c6 nhiéu hé thdng nhip liéu tu dong theo cic ti€p cdn khic nhau nhu: nhin dang héa don,
nhin dang phi€u diéu tra, nhin dang ky tu quang hoc OminiPage, nhan dang Zipcode trong buu
dién, nhip bin d6 tw ddng nhw R2V, Arcinfo, Integaph, v.v.. M&i hé nhip liéu tw déng cé céc dic
thi riéng nhim phuc vu cidc 4ng dung khéc nhau.

Hién nay & nuéc ta di c6 cidc hé thong nhan dang chir viét nhw hé nhin dang cdc ky tu la tinh
ti nim 1990 (ADOR, DOCR), nhin dang chir Viét in VnDOCR [1, 7| cda Phong Nhin dang va Céng
nghé tri thitc, Vién Coéng nghé théng tin, cic hé nhip dir liéu bdn dd tw déng R2V, TrixsySytems,
WinGIS, MapScan [4,5,6, 11}, v.v..

Sw phit trién cda cic hé thi gidc mdy “Computer Vision” trén thé giéi 1a két hop nhan dang
chir viét 1in nhin dang diu trong phi€u dieu tra két hgp véi viéc nhin dang mi vach. Mot
s3 hing dang phét trién theo hwéng niy nhw Caere (http://www/caere.com), VisionShape cia
My (http://www/visionshape.com/), DRS cda Anh (“http://www/drs.co.uk/intdstrb.htm”). Hang
Caere cé cic sdn pham nhu OmniPage, Omniform, Omnifile, hing VisionShape cé cic sin phim
nhin dang chit, doc ma vach, du quang hoc, cdn hé thdng dich vu qudc t& nghién citu va nhip dir
liéu DRS cda Anh d#t tai cdc nuéc: Argentina, Australia, Belgium.... Ngoii ra con nhigu hiang khéc
trén thé giéi phat tri€n cic hé thdng nhin dang chir, ddu, mi vach két hop véi diéu tra. Cic sin
pham trén dugc gin véi phin cimg Scanner. Néi chung céc hé théng néu trén cé gid cao. Viét Nam
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hién tai chwa cé sdn pha&m nao vé dang diu quang hoc ma chi c6 mét s§ tai lidu d& cip dén van d8
nay ([2],[3],[9],[13]).

Nhén dang didu quang hoc la gi?

Nhén dang nhin quang hoc OMR (Optical Mark Reading) 13 viéc xi ly dé tich ra ddu trong
céc 6 chir nhat. Theo ti€p cin ¢& di€n thi cdc phiéu dwgc 1am bing gidy dic biét, tai cic vi trf cin
dénh dau hay trd 1&i ¢6 mau khéc biét véi phin gidy khic. Trén thuc t&€ hiu hét cic phidu didu tra
khéng dip tng dwoc yéu cdu nhwr vdy. Céc vi tri d4nh d4u 1 cic 6 hinh vuéng miu (Check Mark).
D€ nhin dang diing cic phidu diu tra cin tich ra cic dfu ding vi tri. Viéc nhén ra cic dfu duoc
danh trong cdc phiéu diéu tra thi khong khé. Cdi khé 1a & chd nhin dang mét loat phiéu digu tra
(xt 1y theo 18) va dwa vio co s& dir lifu. Viée xi Iy theo 16 din yéu ciu c4c phiéu diéu tra cin thiét
phii cé cling d3 léch va cing d6 dich chuyén. Nhung trong thuc t&, do viéc thu nhan cic phi€u digu
tra (théng thudng bing scanner) khéng thé khéng cé db sai léch vé ci d5 1ach dich chuyén. Trong
bai bdo nay ching t3i dé cip dén mdt s5 bién phip khic phuc d sai léch va d8 dich chuyén mét
cich tu dong nhim néng cao hiéu qui cda qud trinh nhin dang. Trén co s& dinh gid vé céc bién
phép d6, thiét ké dwa ra ¥ng dung nhip liéu tuw déng MarkRead c6 st dung cic bién phép nay.

Phin con lai cda bai bio dwoc ciu tric nhw sau: Phin 2 nédu ra mét s& phuong phdp ning cao
hiéu qud nhin dang bing céch st dung phwong phip quay 4nh vi hiéu chinh I8, Phin 3 13 cii dit
thir nghiém va cudi cling 13 phin k&t ludn vé hwéng phat trién tiép cda chiing t6i d8i v6i vin dé ndy.

2. NANG CAO HIEU QUA NHAN DANG DAU QUANG HOC

2.1. Phat hién géc léch cda vin ban

Chiing t6i ding 3 phwong phip wéc lrong dd nghiéng cda vin ban: chi€u nghiéng, bién ddi
Hough va ngudi ldng giéng gan nhit. Cic phwong phép ndy dwoc dé cip dén trong cic tai liéu [2],
(3], 8], (12}, [13].

2.1.1. Phuong phdp chiéu nghiéng

Phuong ph'ép chi€u nghiéng rit phd bién cho viéc xic dinh géc léch cda trang vin bdn. Mat
hinh chi€u nghiéng 13 mét bidu db tin suit cda s8 cic gid tri diém den tich liy lai tng véi cdc dong
mau trén toan bd trang (hinh 1). Phép chigu nghiéng cé thé 18y theo géc bat ky, nhung thudng thi
né dwoc thuc hién theo huéng ndm ngang doc theo cic dong hodc theo hwémg thing dirng vudng
g6c v&1 cidc dong; nhirng d6 nghiéhg dwoc goi 1 cic hinh chi®u nghiéng theo cdc huémg ndm ngang
hodc thing dirng. V&i mdt tai liéu ma cic dong vin bin cda né nim ngang thi hinh chi€u nghiéng
theo huémg ndm ngang sé c6 dinh véi d6 réng bing chiéu cao ky tu v cdc ving tring cé dd rong
bing khodng cich gifra cic dong. V&i céc tii lidu gom nhiéu cot, phwong phép chi€u nghiéng theo
phuong thing dirng sé thu dwoc s8 khdi twong tmg véi s8 cot, cdc khdi dwoc phén chia bédi cic ving
triing tao bdi cdc khodng trong giira cic cot va Ie gidy.

Mot cach st durng truc tiép nhat ddi véi phuwong phdp chi€u nghiéng trong viéc xdc dinh géc
nghiéng 13 tinh todn d5 léch cda géc gin véi hwéng mong mudn (Postl, 1986). Véi mbi géc nghiéng,
ngudi ta do chidu cao cic hop theo mit nghiéng va hdp nao cé chiu cao nhit sé cho ta géc léch cin
tim. Tai géc léch chuin, vi cic dong quét di dwoc sip thing hing theo cic dong vin ban, nén mit
cat nghiéng sé c6 cac dinh 151 véi dd cao 16m nhit va cidc ving triing wng véi khodng tréng gitra céc
dong vin ban. D3i véi ki thuit chung niy ngudi ta ¢ thé cii tién va diéu chinh dé 13p lai mét cich
nhanh hon d8i véi viéc chuin héa géc nghiéng va xac dinh géc nghiéng chinh xac hon.

Baird (1978) di cdi tién phwong phdp mit cit nay dé ning cao t8c d6 va dd chinh xic trong
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xé4c dinh d6 léch. Truéc hét, cac phan két ndi dwgc dwge “xdc dinh” va trung di€m canh duwéi cling
dugc thé hién. Ngudi ta xdc dinh t8ng cic d6 léch (nhu' su chénh v& chitu cao giita cic di€m I8i va
lom) dédi véi cac géc nghleng kkéc nhau. .

Gid tri thu dwoc ddi véi mSi géc sé dwoe do béi s8 cac di€m thude dong co s& n¥m trén dwomng
chi€u theo géc &y. Chiéu cao cda céc cdt cing 16n thi géc nghiéng cing tién t&i 0°. Gid tri do dugc
16n nhit sé cho géc léch thyc sy. D chinh xic cda phuong phip niy thwdng dat trong pham vi
+0,5° so véi hu'o’ng chudn. Do viéc xdc dinh dwoc ti€n hinh bing cich st dung cac trung diém
canh ddy cda m&i hdp nén cé mot gid dinh ring trang gidy dwoc ddt gan vudng géc khi quét. Mdt
phan do glé thi€t nay nén phwong phap sé chi dat d5 chinh xic cao nhit trong pham vi géc léch 1a

S6 diém trén hang

Phvong phdp chiéy ~ D4m ngang hodc théng I Y R |
nghiéng r4t phd bién cho  dMmg. V& mot i ligu ma |
viéc xdc dinh géc léch cba - ¢4c dong van bln clia n6 — 1
trang van bin Mot hiph ~ MAmM ngang Ui hinh chién i e o]
chi€u nghiéng 12 mot bidu ~ nghiéng thee hudng nim e ]
d6 t4n sudt ciia s§ cdc g 28a0g € c6 dinh v6i dO TR |
tri didm den tich luy lai  r0ng bing chiéu cao ky w e
g v6i cic ddng miu tren V2 cdc ving tring <6 20 ———————
toan bd trang (Hinh 1). éng bang khoing cich ]

| Phép céu nghiéng ¢6 thé & cdc dong. Vi cdc tai
14y theo g6c bdt ky, nmg L&V g0m niéu cgt, phuong e —
throng thi n6 dugc thye  PRap chiéu nghiéng theo I ———— |
hién ftheo hwéng nim  Phuong thing dimg s& thu I ———— |
neano_dnc_then cic dhna dugc 36 kh6i twong g v6i 1
S6 diém theo cOt Chifingang

Rl

-« Cotl —» = (o2 —»>

Chiéu dimg
Hinh 1. Céc hinh chi€u theo chitu thing dimg va nim ngang cda vdn bin

2.1.2. Phwrong phép bién d6i Hough

Phép bién ddi Hough 4nh xa mdi di€m trong mit phing (z,y) lén mit phing Hough véi bd
tham s& (r,6), & day cac dudng thing cé thé di qua (z,y) véi géc nghiéng § va cach gdc toa do mét
khoing r. Thoi gian thwc hién phép bién d8i Hough cho tirng di€m riéng biét 1a rit 1én, nhung cé
nhiéu phuwong phép ting t6c dd cho phép bi€n ddi niy, ching han c6é thé st dung dd ddc cda doan
thing. D381 véi cdc trang tai lidu, cich ting t8c 13 tinh cic dnh “ngdt doan” (butst image) dé gidm
s phép bi€n ddi di€ém sang khong gian Hough. Nhitng doan ngit ngang va doc 13 tip cic di€m lién
ti€p ndm trén cliing mdt hang hoic mét cét. Cac dnh doan niy dwoc mi héa bdi s8 di€m trén mét
ngit doan (dd dai doan ngdt). Do viy d6 dai cda cic ngit doan c6 gid tri gin véi cic canh phai va
day cda cac ky tw (d8i véi cac trang tai liéu c6 cdc gbe nghiéng nhd), do dé tEng s6 di€m cin bién
d3i sang khéng gian Hough gidm xudng ding ké. o diy mdi gid tri “burst” dugc hru trit trong céc
“hdp” tai moi gid tri (r,#) tham s8 héa cac dudng thing qua vi tri (z,y) trong dnh ngit doan duoc
lwu tri trong cdc hdp trong khéng gian Hough, dinh hép 6 cho géc ma tai d6 c6 nhigu dudng thing
di qua céc di€m ban d3u, diy 13 géc nghiéng. Phwong phip niy c6 han ché 13 géc nghiéng cia vin
bdn nhd hon +15°. Ngoai ra, néu vin bidn cé ciu tric roi rac, thi khé cé thé chon dwoc ding céc
dinh trong khdng gian Hough. Trong truwdng hop nay mic du c6 cdi tién ding cic dnh ngit doan
nhung phép bién d8i Hough thudng 13 chim hon cic phwong phéip chi€u nghiéng dwoc mé td & trén,
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nhung bl lai 13 d6 chinh x4c cda géc 1éch dwoc phét hién ra cao hon.

2.1.3. Phuong phdp ngudi ldng gieng gan nhat

T4&t cd cdc phuong phap trén déu cé han ché vé géc nghiéng t8i da cda trang tai litu. Mot cich
ti€p cin khic khéng bi han ché nay 13: si dung tip hop céc ling giéng gan nhat. Khi d6 ling giéng
gin nhit mdi phin dwoc xic dinh (d6 12 bd phin gin nhit theo khodng cich Euclid) va giita céc
tdm cda c4dc phan ldng giéng gan nhat duwoc tinh. Do khodng trdng trong cic ky tw nhé hon khodng
trong gifra cac tir va giira cac ky tw cda tir trong cing mét dong vin ban, nhirng ling giéng gin
nh&t ndy sé 1a cic ling giéng gin nhit dwgc tinh. Do khodng tréng trong céc ky tw nhd hon khodng
trdng gifra c4c tir vi gifra cic ky tw cda tir trong cing mét ddng vin ban, nhirng ling giéng gin nhit
ndy sé 13 cc ldng giéng troi hon cda cc ky tu ké tiép trén cing mot dong vin bdn. Moi vécto dinh
huéng cho cic dwdng ndi ling giéng gin nhit dwoc lru trong mét bidu dd va dinh cda bidu db chi
ra huéng chiém wu thé - dé 13 géc nghiéng. D& xic dinh dwoc bit ky géc nghiéng nio, phuwong phip
ndy phdi chi phi cho nhitng tinh todn trén mdy tinh nhiéu hon hiu hét cic phwong phip khic. Ds
chinh x4c cia phwong phip phu thudc s& thinh phin; tuy nhién, do véi m&i phan chi cé mét dwomng
ndi véi ling giéng gin nhit dwoc tao nén nhirng phin c¢é nhiéu, vi du phin duwéi ky tw, ddu chim
trén chit “i” va cic dwdng giita vin ban c6 thé gidm d6 chinh x4c cia nhitrng trang twong ddi thuwa.

a) LANG GIENG daykyty
GAN NHAT
b) e®e e se®e o tam

e ® 6 T 8@

eoss ss*se mMOindicic ldng
C) sase opaoe giéng

s6 méi n6i bidu do céc goc
d) n6i ngudi lang
giéng gdn nhat
nn i
-90° +90°

Hinh 2. Bi€u d5 minh hoa phwong phép ngudi ling giéng gin nhit

Trong hinh 2 ta cé (a) 1a vin bin gdc, (b) 13 tim cda cac ky tu trong ( ) (c) 13 cic doan thing
ndi cac ldng giéng gin nhit, (d) 1a bidu 4% tin suit xuit hién cic doan thing c6 cling géc nghiéng.
Trong db thi c6 dinh tai 0°, do d6 géc léch cda vin ban bing 0°, dinh cda bidu db nay chi dwoc diung
d¢ 1am wéc lwong ban tién nghiém cho géc nghiéng cda trang vin ban. Suw xap xi ndy dwoc dung dé
loai nhirng dwdmng ndi cé6 hwéng vwot ra ngoai diy cic huéng gin véi hwéng xip xi, vi ching cé thé
12 nhirng dwdng ndi giira céc ki tw cia cic dong vin bdn khic nhau. Sau dé tién hanh hiéu chinh
tam cic phin lai dwoc nhém lai bing cic dudng ndi ling giéng gin nhit va dwgc thuc hién bing
phuong phap binh phuwong t8i thi€u. Gid st phép diéu chinh binh phwong t3i thi€u dwoc ding cho
toin b dong vin bin vi phép do di dwoc cdi tién 1a xdp xi chinh xic hon d8i véi géc nghiéng.

2.2. Hiéu chinh d6 dich chuyén cda vin ban so v&i vin ban géc

Trong bai todn nhip liéu tu ddng, viéc hiéu chinh d6 dich chuyén cda dnh cin nhin dang so
véi dnh gdc 14 mét bwéc quan trong cé dnh hué‘ng dén két qui qué trinh nhin dang [2,3]. D€ hiéu
chinh d6 dich chuy@n niy théng thudng dung bi€u db tin suit (Histogram).

Chiing t6i chi xét dnh nhi phan I cé kich thuée M x N, M 13 s8 hing con N 1i s8 cdt cda dnh.
Trong dnh I mdi phan t& I(z,y), 0 < z < N, 0 <y < M, dwgc xic dinh nhr sau:
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1 néu (z,y) thudc nén

Io) = {

Bi€u db tin suit ngang H(y) hay doc V (z) cda mét birc 4nh 13 t3ng s8 cic di€m den trén héng
y hay cdt z cda anh I va dwoc vi€t nhu sau:

0 néu (z,y) thudc dnh

M-~1

S (1- I(a,v)).

y=0

N-1
H(y) = Z (l—I(z,y)) va V(z) =

Néu bi€u d5 tin suit ngang cda dong inh bing O thi dé 13 dong tring (dong gdm cic diém
khéng thude ky tu). D& higu chinh & (I8 trén va trai) cda birc 4nh, cin nhan dang so véi dnh miu.

Ching t6i dwa ra hai phwong phap hiéu chinh Ié sau day:
Phuong phdp thir nhat

Truwéce tién tim khodng cich Ap,, vy, cda dnh miu (I8 trén va I8 trai). DE tim dwoc cic khodng
céch nay ta Iin lugt tinh H(io) va V() tir trén xudng dwéi va tir trai qua phai tai dong 7 vi cot
7 diu tién ma H(:) > 6, V(5) > 6 (6 dd 16n) thi dirng, lic dé ¢ — 49 vd 7 = 7 chinh 13 h,, va v,,.
Buéc ti€p theo ciing dwoc thuc hién twong tw d8i véi dnh cin nhéan dang ta tim duoc k va v twong
ing.

Sau d6 tién hanh so sénh su chénh 1&ch giira hai c8p hy, va h, vy, va v d€ tinh tién nhitng dong
den cda 4nh lén trén/xudng dwéi va sang tréi/sang phdi |h,, — k| va |v,, — v| di€m 4nh twong @ng.
Phuong phap ndy c6 wu di€m 1 kh4 nhanh, tuy nhién né c6 nhwgc di€m 13 nhay véi nhidu.

Trong thuc t& d6i khi 4nh miu va dnh cin nhin dang thudmg bi nhiu khi quét vao. D& khic
phuc nhuoc di€m niy ching t8i dwa ra cich khic phuc né theo phwong phép tht hai.

lh

(] (b}

Hinhk 8. Anh miu (a) va dnh cin nhin dang (b)
Phwong phip thit hai
Gid st bi€u dd tin suit doc cia 4nh miu va 4nh cin nhin dang nhu hinh 4.
Ta tim vi trf m & miu va vi tri n & 4nh cin nhan dang sao cho:
Hma-x 2 :
Z (hl(m +t) — ha(n+ t)) — min,
t=1
trong dé Hyayx 12 mét wéc lwong dd 16m, hy (¢) 13 bidu d5 tin suit doc cda dnh miu, hy(:) 12 bi€u d6
_ t3n suft cda dnh cin nhin dang. Thong thudng ta c6 dinh mot ddi s6 va tim ddi s8 con lai. Ching
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han ta ¢d dinh m = 0, v tim vi trf theo céng thirc trén. Tai vi trf n chinh 13 cot diu tién cda bic

dnh sau khi di€u chinh ¢ phia trai.
i)
h(i)

h(i) h'(i)
f/ h 1

>
>

i .
i
(a) (b)
Hinh 4. M hinh bi€u d6 tin suit cia dnh miu vi 4nh cin nhin dang
(a) 3nh miu, (b) 4nh cin nhin dang, (c) lwoc d5 tin sudt cda
dnh miu va dnh cin nhin dang dwoc vé chdng 1én nhau
Tuwong tw d€ hiéu chinh [€ trén cda 4nh ta ciing tién hanh cic bwéc nhw hiéu chinh Ié trai nhung

thay vi st du'ng bidu db tin suit ngang ta lai st dung bi€u dd tin sudt doc
3. CAI PAT THU NGHIEM

Chiing t61 da thi€t k&€ va cai dit th& nghiém phin mém nhéin dang phi€u ditu tra dang diu tw
dong MarkRead bing ngdn ngir Visual C++ 4.0. Trong hé théng cda chiing t6i cé cai dit phan thu
nhin dnh tir scanner st dung TWAIN (thu vién digu khi€n scanner). Phin doc dnh st dung thw

vién ImageGear dé doc 50 ioz_zi dnh khéc nhau.

f‘?cg‘gp anh | Tién xitly -
ay anner sﬁa déi énh Aﬂh mau

SURVEY .PCX ‘
v
Lua chon viing <
tr dong bang tay 1
GURVEYERM) |« » Téch céc 6 chir |4 P  Sira dditep
nhat trong viing SURVEY.FRM
l dugc lua chon
Nhan dang: ¢
p| Trich chon 4—P duavaotep <
ddu hiéu SURVEY FRM
* SITRVEV REQ
Hoc: Sira déitepkét qua |
(ghi c4c-dac trung SURVEY .RES i
vao CSDL)

Hinh 5. Sor 6 cia hé MarkRead

Trong hé th6ng MarkRead chiing t6i di cii dit cic k¥ thuit co, gidn 4nh, tdy loc nhieu, lam
tron bién. Chiing t6i ciing cai dit phin hiéu chinh géc léch va [¢ cda trang tii kiu theo trang miu.
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Qué trinh nhin dang dwoc ti€n hanh theo 16.

Hé théng nhap phi€u diéu tra theo cich ddnh ddu Markread c6 thé doc dwoc khodng 50 kiéu dnh
khic nhau bao gom Paintbrush PCX, GEM Raster IMG. Tagged Image File Format TIF, CompuServe
GIF, JPG va cic dang Windows BMP, va dua ra két qud phiéu diéu tra dang DBF, MBD, XLS...

Céic chifc ning chinh cda MarkRead
e Quét dnh: Quét dnh phi€u didu tra va cit duéi dang dnh raster véi cic qui cach trén.
e Tién xi¥ 1y hay la hiéu chinh 3dnh raster: Hiéu chinh 4nh raster nhim ting chit lwong

hinh 4nh [14, 15] ndi cic dudng dit nét, quay dnh, x6a nhiéu, 14p 15 hdng, co, giin, vudt tron
dudng, v.v..

e Lura chon viung cho tép miu: Qué trinh lya chon cac ving dwoc thuc hién tu déng hoic
bang twong tidc ngudi mdy.

e Tach cic 6 chir nhat trong vung duoc lu'a chon Vung dwoe lya chon cé thé chira nhidu
6 hinh chit nhit do dé ching ta cin tich viung nay thanh cic ving con (ca.c 6 hinh ch@ nhit
dugc). Toa d6 cda céc hinh chir nhit duoc luu vio tép c6 dudi (FRM).

e Trich chon d4u hiéu: Bién d6i viing dugc lua chon thanh vecto dic trung (cé nhiéu cich tinh
dic trung (1,7, 10, 12]

e Giai doan hoc: Ghi lai cdc ddc trung cda ving dwoc lra chon (8,12].

e Nhan dang: T¥ tép .FRM ldy ra c4c vi tri v dic trung cda ving sau dé quy chi€u dén phiéu
cin nhin dang dé nhin dang.

e Stra ddi tép SURVEY.FRM: Sta lai ciu tric trudng, gid tri vi tri cda cdc ving ddnh du.

e Stta doi tép SURVER.RES: Sta lai ndi dung cda tép két qud.

Hé thdng MarkRead lam viéc véi cédc dir liéu 4dnh, toa d6 cda cdc 6 ludi chir nhit va két quid
cin nhin dang. Toa d6 cda cic 6 chir nhit gin véi két qud va viing 4dnh lua chon mét cach chit
ché. Do d6 chiing t6i di chia man hinh ldm 3 phan. Bén trdi man hinh chéa 4nh miu hoic dnh cin
nhin dang. Phan trén bén phdi 13 vi tri cda cdc ving cin nhin dang. Phin dwéi bén phai man hinh
12 két qud cda nhan dang. Hé MarkRead lam viéc véi tép nhi€u trang (multipage). Trong man hinh
13m viéc ndy méi trang dnh tng véi mdt ban ghi két quid. Ngudi st dung cé thé sia d8i dnh (ning
cao chit lugng 4nh), lya chon, stra d8i vi tri nhan dang, stra d&i két qué nhin dang.
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Hinh 6. Giao dién cda hé MarkRead

MarkRead c6 thé tw diéu chinh géc nghiéng cia mdt hay nhieu trang vin bin (géc nghiéng
< 15°) bing phuong phap bién d3i Hough. Viéc chinh & cda phi€u cin ditu tra so véi phi€u miu
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c6 thé thuc hién bing tay hodc tw déng d8i véi trang hién hanh hay nhiéu trang theo phwong phép
thd hai. Ching t6i di thi d6i véi mot phiéu miu A4 véi do phéan gidi 300 dpi, khi di quay di mét
géc nhd hon 15°, sau khi chinh géc nghiéng va chinh [é tuw déng thi vi tri chiéu ngang va doc cia
phiéu di diéu chinh l&ch véi phiéu miu theo chiéu ngang, doc 13 8 di€ém. Cé st dung két qud nay
cho viéc dinh vi chinh xdc vi tri cda diu trong phiéu diéu tra, vi tri cin nhin dang dao dong trong
khodng 8 diém. '

4. KET LUAN

Bai bdo nay d3 néu ra su cin thié€t cda viéc nhap cic phi€u diéu tra bang cach danh diu vio
céc 6 hinh ch@ nhit. Ti€p cin nay cé thé diung cho thi tric nghiém, bd phiéu, kiém tra 14y bing
xe may... Tir d6 dwa ra cach xiy dung hé thng nhip céc phieu ditu tra niy MarkRead. Ching t&i
da trinh bay céc thanh phin co bdn cda hé théng niy nhu nhip dir lidu tir scanner, tién xi& Iy, hoc
phi€u diéu tra miu, nhin dang theo 16 vi sira d8i két qud nhin dang.

Trong bai b4do ndy ching t6i di dwa ra mét s6 phwong phip ning cao hiéu qud cia nhan dang
phiéu bang cach phét hién d6 nghiéng tw dong, sau d6 hiéu chinh Ié theo phi€éu miu. Ching t6i dang
ti€p tuc nghién cdu van dé niy.

Loi cdm on

Ching t6i chian thanh cdm on GS TSKH Bach Hung Khang, TS Pham Ngoc Khéi da nhiét tinh
dng hé, ¢S vii ching t6i d€ nhanh chéng hoan thanh c¢dng viéc nghién ctru. Ching t6i ciing bay té
long biét on dén Hdi déng Khoa hoc Vién CNTT va Hoi dong Khoa hoc cda Trung tdm KHTN va
CNQG da cho phép chiing t6i thuc hién dé tii ndy. Cong trinh dwoc sw hd tro cda D€ tai cip Trung
tam KHTN va CNQG.
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