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ABSTRACT

Automatic form recognition is a problem attracting attention and investment of
many researchers around the word. It plays an important role in data inputting
and processing in practice. The study, “Handwriting scores recognition on
transcripts” is derived from the actual need of Department of Academic Affairs
and the other faculties at Tay Do University. This research is carried out
through many phases such as noise reducing, de-skewing, rebuilding the table,
locating columns in table, and recognizing handwrittingby using Gist and SVM.
Methodology for researching is to combine theory and practice for commenting
and appraising the result. The research has given some highlights: a)
positioning and building tables can be implemented without using any learning
machines, without knowing about the logical position of the table in the form; b)
locating any column as well as cell in the table without marking or color accents
on the form is easily; c) the cost for form handling is low. The "Handwriting
scores recognition on transcripts” system is developed successfully from the
research. It allows loading the transcript from the list of transcripts image,
recognizing and exporting the result to any file with the accuracy up to 97.30%
on 187 transcripts.

TOM TAT

Nhdn dang biéu mdu tw dong dang la bai toan thu hut nhiéu sy chii yva dau tw
nghién ciru ciia nhiéu nguoi trén thé gici. Sw can thiét cia nhdn dang biéu mdu
dong vai tro quan trong trong nhdp va xv ly dir liéu ty dong ciing nhw hiéu qua
va loi ich né mang lai trong thue té. Nghién ciru “Nhdn dang diém sé viét tay
trén bang diém” dwoc xudt phdt tie nhu cau thye té ciia Phong Pdo tao ciing nhw
cdc khoa tai Truong Dai hoc Tdy D6. Bai todn ndy dugc nghién ciru thuc hi¢n
qua nhzeu cong doan nhu khie nhzeu khir nghiéng, xdy dung lai bang, dinh vi cjt
va cudi ciing la nhdn dang dlem 6 viét tay trong cét dinh vi bang cdch sir dung
GIST va SVM. Pé gidi quyét bai todn nay, nghién cieu thwc hién phwong phdp
két hop Iy thuyét va thuc nghiém, sau dé nhdn xét va danh gid chicong trinh.
Phiwrong phap nghién ciru dwa ra c6 mot s6 diém néi bdt nhir sau: thir nhat la
dinh vi va xdy dung bang khong can ding bat ky mdy hoc nao ciing nhu khong
can biét trude vi tri logic ciia bang trong biéu mau; thir hai la dé dang dinh vi
cot ciing nhu 6 bat ky trong bang ma khong can danh dau hay diém nhén mau
sac nao trén biéu mau, cudi cung la chi phi xir Iy biéu mau la thap San pham
cudi cing nghién ciru dat dwoc 1d xdy dung thanh céng phan mém “Nhdn dang
diém s6 viét tay trén bang diém” véi phién ban 1.0. Phan mém ndy cho phép tdi
bang diém, sau do, nhdn dang diém va xudt két qua nhan dang sang file bat ky
V6i dg chinh xdc lén dén 97,30% trén 187 bang diém.
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1 GIOI THIEU

1.1 Tinh hinh nhén dang biéu miu va chir
viét tay

Nhan dang chit 1a linh vuc dugc quan tam
nghién ciru va mg dung tir nhiéu nim nay. Nhan
dang chir g6m nhan dang chit in va nhan dang chi
viét tay. Nhan dang chit in thuong dwoc tmg dung
phuc vu cong viéc tu dong hoa doc tai liu, ting
tdc d6 va hiéu qua nhap thong tin vao may tinh truc
tiép. Nhan dang chir viét tay thuong phuc vu cho
cac tng dung doc va xur ly chig tir, hoa don,
phiéu ghi, ban thao viét tay,...

Dén thoi dlem ndy, bai toan nhan dang chir in
d3 dugc giai quyét gan nhu tron ven nhu san phdm
FineReader 9.0 cia hing ABBYY c6 thé nhan
dang 20 ngén ngtr khac nhau vdi do chinh xac hon
99%. Phan mém nhén dang chir Viét in VnDOCR
4.0 cia Vién Cong nghé Thong tin Ha Noi co thé
nhan dang dugc céc tai liéu chira hinh anh, bang va
van ban tiéng Viét véi d6 chinh xac trén 98%. Tuy
nhién, bai toan nhan dang chir viét tay van con la
van dé thach thic 16n dbi voi cac nha nghién ctru.
Bai todn nay chua thé giai quyét tron ven vi no phu
thuéc qua nhiéu vao nét chir, sy bién doi qua da
dang trong cach viét va trang thai cua nguoi viét.
Bén canh do, bai toan nhan dang chir viét tay han
ché véi cac két qua chii yéu chi tap trung trén cac
tap dir liéu chit sb viét tay chuan nhu USPS va
MNIST.

Nhan dang biéu miu bang dugc nhiéu nha
nghién cltu trong va ngoai nudc quan tdm nghién
ctru vi tinh Ung dung rong rai ngoai thuc tién cua
n6. Hién nay, trén thé gidi co nhiéu cong trinh
nghién ctru nhan dang biéu mau mot cach tu dong.
O Viét Nam, véi nghién ctru “Phan tich céu tric va
nhan dang biéu mau” do DS Thanh Cao - Pai hoc
Can Tho thuc hién nam 2011, nghién ctru nay
nhim dén nhan dang cic biéu mau trong nganh
ngéan hang. Tuy nhién, nghién ctru khong thuc hién
trén biéu mau bang. Cong trinh “Ap dung phuwong
phap T-Recs vao nhén dang bang” do T6 Vin
Khanh va Ngé Qudc Tao nghién ctru dugc trinh
bay ¢ Hoi nghi khoa hoc Vién Cong nghé Thong
Tin — 12/ 2006 va cong trinh “Phat hién cau triic
bang trong nhan dang van ban” do tac gia Bui Thi
Thi — Pai hoc Cong Nghé Thong Tin va Truyén
Thoéng Thai Nguyén thuc hién nam 2012, hai cong
trinh nay thyc hién nhén dang trén biéu miu bang
véi phuong phap T-Recs va T-Recs++. Bén canh
do, cong trinh “Nghién ciru ing dung dudng cong
tham s6 B-SPLINE vao nhén dang chit s6 viét tay”
do tic gia Cao Ba Thanh — Pai hoc Pa Néng thuc
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hién vao ndm 2012. Cong trinh nay st dung dudng
cong B-Spline vao nhén dang ky tu in va ky tu viet
tay trén bang diém & Trung hoc Pho théng.

1.2 Gi6i thiéu bai toan nghién ctru

Sau khi ‘sinh’ vién thi, bai thi duoc cac giang
vién nhén v€ cham va 1én diém bang tay vao bang
diém (Hinh 1). Nghién ctu can xdy dung chuong
trinh nhén dang diém viét tay trén cot diém tong
cong va xuat két qua sang file bét ky (*.csv, *xIs,

...) theo cAu tric mdi dong chira <diém>.

Véi bai todn trén, nghién ctru dé ra hai | myc tié1,1
chinh. Thir nhét 1a dinh vi chinh xac cac 6 diém so
viét tay trén cot diém tong cong. Thur hai 1a nhan
dang chinh x4c diém sb viét tay trong cac 6 da
duoc dinh vi v6i d6 chinh xac 80% trd Ién trén moi
bang dieém.

1.3 Doi twgng va pham vi nghién ciu

Nghién ctru duogc thuc hién trén ddi tuong la
cac file anh bang diém dugc thu nhan qua may
scanner 1a cac file .pdf da c6 sin, anh ddu vao co
kich thuéc 5100 x 7017.

Pham vi cac diém nghién ciru nhan dang gdm
c6 diém 0, 1,2,3,4,5,6,7,8,9, 10 1a cdc so tron,
khong chura s6 1é. Ngoai ra, truong hop sinh vién
vang thi thi 6 diém s& nhén gia trj [a “v”

1.4 Cong tac chuin bj

Nghién ctru thu thap 603 anh bang diém va tién
hanh théng ké theo giang vién, sau d6 chia cac
bang diém theo mdi giang vién lam ba phan. Hai
phén nghién ctru thyc hién kiém tra dinh vi 6 va léy
diém sé viét tay cho may hoc, nhém nay dugc goi
12 nhém bang diém hudn luyén (416 anh). Phan con
lai nghién ciru dé danh cho viéc nhan dang duogc
g0i 1a nhom bang diém nhdn dang (187 anh).

dSIEANR TR
DANH SACH SINH VIEN THI HOC KY I, LAN 1 - KHOA 3

e iThing o iy W

Hinh 1: Bang diém
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2 PHUONG PHAP NGHIEN CUU
2.1 Dinh vi va lge viing bang

DPé nhéan _dang diém viét tay trén cot dlem
nghién ctru can phai dinh vi cac 6 & cot dlem téng
cong. Dé dinh vi cac 6, nghién ciru can tiép can
ving bang. Ving bang 14 ving rong nhit trén anh.
Trude khi dinh vi viing bang, anh bang diém duoc
tién xtr Iy qua céac budc:

— Lam min anh: Anh duogc tai ¢ dang mtrc
xam, sau d6 dugc lam min béng b0 loc Gaussian.

— Nhi phan anh: Sau khi anh dugc lam min,
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nghién ctru dwa anh vé anh nhi phén bang cach
dung ngudng thich nghi. Néu gia tri tai diém anh
(ij) > gi4 tri ngudng thi (i,j) c6 mau tring, nguoc
lai c6 mau den. Voi gia tri ngudng la gia tri trung
binh ciia ving 3x3 véi tam 1a diém (i,j) dang xét.

— Lam ndi cac d6i twong anh va gidn anh:
ding phép toan 4m ban nhim lam ndi cac ddi
trong nhu cac duong thing, vin ban,... Phép
toan gidn anh nham lam gidn nd cac dudng nét bi
mit & bude nhi phan hoa, hai phép toan nay dugc
thyc hién nham giup viéc phat hién ving bang dé
dang hon.

N SACH STNH VEEN THE HOC KF 1, LAN 1- KHOA 3

o s = - \g'“-{f

ksyeie

b) Anh sau khi lam

a) Anh goc min

¢) Anh nhi phén (anh
£6¢)

e) Anh sau khi loc
viing bang (0: nén;
1: déi twong)

d) Anh sau khl lam noi
va gidn anh (0: nén; 1:
doi twong)

Hinh 2: Céc anh minh hoa tién xir Iy va lgc viing bang

Sau khi thyc hién cac bude tién xur 1y, nghién
ciru s dung ky thuétfloodFill. Ham floodFill bét
dau tim kiém tir diém (x, y) c6 mau tring, dlem
(x,y) duoc t6 mau Fcolor va cac diém lang giéng
cta no cling dugce t6 cung mau Feolor, ving (X, y)
1a ving 16n nhét co dién tich S;. Néu ving c6 diém
bét d4u (m, n) c6 dién tich 16n hon S; thi khi d6 cap
nhat lai ving c6 diém bét dau la diém (m, n) 1a
vung 16n nhat. Sau khi tim dwoc ving 16n nhit,
nghién ctru tién hanh t6 mau lai cho anh. Ving 16n
nhit duoc t6 pha mau tring va cac ving con lai
dugc phi mau den. Budc nay dugce goi 1a loc ving
16n nhit. Ving 16n nhit nghién ciru nhan duoc 1a
vung bang (Hinh 2e).

2.2 Phat hién géc nghiéng va xoay anh

Dé phat hién goc nghiéng, nghién ctu dung
bién dbi Hough nang cao va nhan vé danh sach cac
doan thang. Nghién ctru v& lai cac doan thing nay,
sau do, tim hinh chit nhat bé nhat bao quanh cac
doan théng. Hinh chit nhat nay goi 1a hinh chir nhét
xoay (rotate rect), mdi hinh chir nhat xoay c6 4
thong s6 l1a tam, do rong, chiéu cao va goc
nghiéng 6 so véi truc Ox (Hinh 3). Géc nghiéng
clia bang diém 1a goc cua hinh chit nhét xoay.
Nghién ctru tién hanh xoay anh goc theo tim quay
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1a diém trung tim cla dnh géc va goc xoay la goc 0
(Hinh 4).

Hinh 3: Hinh vé lai cic doan thing (bén trai) va
hinh chir nhat xoay bao quanh (bén phai)

.....

Hinh 4: Anh géc (dnh bén trai) va anh goc sau
khi xoay (dnh bén phai)
2.3 Xay dung bang

Nghién ctru xoay cac doan thing & bude 2.2
theo goc 0 véi tam quay 1a tdm cia hinh chir nhat
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xoay. Sau d6, tién hanh xdy dyng lain bang bing }
cach v& lai cic doan thing. Giai thuat xdy dung If (i thang ditng) {
bang nhu sau: Jor =i+l j< tong s6 doan thang; j++)
Pau vao: danh sdch cac doan thing. If ( thang dimg&&cung dong voi i) {
Dau ra: anh grid nhw Hinh 5. Gom i, j lai,thd”h 1 dogn {hdng;
Function mergeLine (danh sdch cdc doan Ddnh dau j da duyét roi;
thiing I){ / , ,
For (i = 0; i < téng s6 doan thing; i++) If' (doan thang dimg khong la trai nhat)
T Xoniny X, Vi YmanClict 1 Veé doan thang (X1, Ymin) dén (X2,Ymax);
For (i = 0; i < tong s6 doan thang -1; i++){ /
If (i dd duyét réi) continue; / , ,
If (i nam ngang) { Ve doan thang (Xmin,Ymin) dén (Xmin,Ymax);
for ( = i+1; j < tong s6 doan thang; / ,
j++) — Véii,j: la doan thang
If (j nam ngang& &cung dong voi — i, j cung dong khi abs(x; - x;)<80 va abs(yi-
){ ¥i)<80.

Gom i, j lai thanh 1 dogn — 1, j dugc gom lai thanh mét doan théng co X

thing;
’ , N = i + X; , = i +v; .
Dénh déu j da duyét roi; (i+x)2,y =ity 7
} — Doan thiang dung trai nhat 1a doan thang co
Vé doan thang (Xminy1) Aén (Xmaxy2); abs(xmin-x1) < 40.

(7 3>

Hinh 5: Anh doan thing vé lai (trai); Anh grid sau khi xAy dung bang (giira); Anh rd dnh grid (phai)

2.4 PDinhvio rong. Nghién clru dung méang Iuu toa d6 x (khoang
20 gia tri x), sau d0, sap xép x tang dan va loai bo
phan tir tring (Bang 1, Bang 2). Két qua nhan dugc
1a mang tang dan theo x twong tng véi cic hinh
chir nhat trén cac cot ciia bang diém. Nghién ctru
tién hanh cit cac hinh chit nhat theo vi tri cot can
tim va thuc hién cét trén bang diém gdc sau khi
xoay (Hinh 6).

Céc 6 chita diém cin nhan dang cing nim
trong mot cot, déu co dang hinh chir nhat. Vi vay,
dé dinh vi cac 6 nay nghién ciru dua vé bai toan
phat hién cac hinh chit nhat trong bang. Mdi hinh
chit nhat duogc phat hién c6 3 thudc tinh 14 toa do
diém goc trén bén trai (x, y), chiéu cao va chiéu

Bang 1: Mang lru trit toa dd x clia diém goéc trén bén trai cac hinh chir nhat
0 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19
150 4452 4098 3745 3386 3027 2675 2445 2060 858 353 150 4452 4098 3745 3386 3027 2675 2445 2060

Bang 2: Mang sau khi sip xép ting din va xéa phén tir tring
0 1 2 3 4 5 6 7 8 9 10
150 353 858 2060 2445 2675 3027 3386 3745 4098 4452
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—_—
Tam hinh -
chir nhit :
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Hinh 6: Anh sau khi phat hién hinh chir nhat (trai); Anh gbc sau khi xoay (giira);
Anh céc 6 diém sau khi cat (phai)

2.5 Nhin dang diém sb viét tay

Dé nhan dang diém s viét tay nghién ciru thuc
hién qua 3 giai doan 14 tién xir Iy cac 6 diém, trich
xuit dic trung voi GIST va phan 16p voi may hoc
SVM.

a. Tién xir Iy cdc 6 diém

Céc 6 sau khi duoc cét ra tir bang diém chira
nhiéu nhiéu nhu duong thiang dimg, duong thang
ngang, nhiéu dém 16n, nét diém cta 6 bén trén viét
lan xubng 6 bén dudi,... Nghién ctru tién hanh tién
xtr Iy x6a cac nhidu d6 (Hinh 7a). Ngoai ra, do ap
dung bién ddi Hough phu thudc vao viéc chon
ngudng M quy dinh chiéu dai doan thang dwoc
phat hién, véi M bang 20 nghién ctru lam mat kha

nhiéu doan thang nén co dong trong bang nghién
ctru khong phat hién duge bat cir doan thang nao.
Khi d6, mdt hinh chit nhét dugc phat hién s€ bao
gdm nhiéu hinh chit nhat that (Hinh 7b). Dé giai
quyét truong hop nay, nghién ciru d& ra thuit toan
chia mét hinh chir nhat thanh cac hinh chit nhat con
néu né c6 chiéu cao 16n hon chiéu cao trung binh
cac hinh chir nhat.

Sau khi x6a cic nhidu nghién citru tién hanh
chuén hoa kich thudc cac anh. Viéc chun hoa kich
thuéc duge tién hanh qua cic budc gdm tim hinh
chit nhat bé nhat chira anh, cén béng kich thudc
chiéu rong va chidu cao anh va sau cung 1 chuan
hoa anh vé kich thudc 64 x 64 (Hinh 7c).

Al

>0/<3\J oc |

)l

a) Minh hoa x6a nhiéu

b) Minh hoai cdt hinh chit nhdt lén

=

¢) Anh minh hoa chudn héa kich
thuoc anh

Hinh 7: Anh minh hoa xéa nhiu va cit hinh chir nhét I6n

b. Trich xudt ddc trung GIST

Dic trung gist do Aude Oliver d& xuat vao nim
1999. Gist thuong dugc st dung trong ung dung
phén tich, tim kiém anh, nhén dang mit nguoi,
phan loai két cdu va phan loai biéu hién trén khuon
mit,... Anh sau khi dwoc tién xtr 1y s& dwoc rut
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trich déac trung. Qua trinh rat trich déc trung gist
dugc thue hién vai cac budc sau day.

— Dau tién, anh dau vao la anh mirc xam dugc
chuan hoa la anh vudng va cé kich thudc la luy
thtra cta 2.

- Tiép theo, anh duogc tach ra thanh 3 anh
tuong Ung véi 3 kénh mau R, G, B.
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— Ap dung bién d6i Fourier cho mdi anh R, G,
B. Céc anh sau khi duoc bién ddi duoc di qua ba
day cua 20 bo loc Gabor, mdi day lai co tan sb
khac nhau. Day thir nhat va day tht hai mdi day su
dung 8 bo loc 8 hudng, day tht 3 st dung 4 bo loc
4 huéng. Nhu vay, véi mdi anh R, G, B qua 20 b
loc Gabor c6 tong cong 60 anh (Hinh 8).

Day 1 v6i 8 hudng

Day 2 v6i 8 hudng

Day 3 v6i 4 hudng

Hinh 8: Hinh minh h¢a dnh qua 20 b§ loc Gabor

— Cudi cung, 4p dung phép bién ddi Fourier
ngugc trén mdi anh di qua bo loc Gabor. Mdi anh
khi qua 20 bd loc Gabor s€ cho 20 anh twong ung
v6i 20 b loc. Céac anh nay dugc chia thanh n x n
ving con bang nhau. Mdi ving tuong tmg véi mot
dac trung. Trong chuong trinh nhan dang bang
diém, nghién ctru chon n = 4, nhu vay, mdi anh s&
duoc chia thanh 16 ving anh con. Tong s6 dic
trung nhan dugc 1a 16%60 = 960 chiéu. Pic trung
trén mdi ving con bang tong s6 diém anh trén mot

S6 chuyén dé: Cong nghé Thong tin (2015): 79-87

vung chia cho n x n (Hinh 9).

00168
0.1426
00517

02348
0.0285

Hinh 9: Hinh minh hoa cac buwéc rut trich dac
trung GIST

c. Phan lop

Phan 16p dir liéu 1a mdt nhiém vu chung trong
may hoc. Trong mo hinh hoc c6 giam sat, thuat
toan dugc cho trudc mot sb diém dit lidu cung vai
nhén ctia chung thuéc mét trong hai 16p cho trudc.
Muc tiéu cua thuat toan 1a xac dinh xem mot diém
dit liéu méi s& duoc thude vé 16p nao va ta mudn
biét liéu co thé chia tach hai 16p dir li€u bang mot
siéu phang (hyperplane) t6i wu hay khong? Siéu
phang t6i wu phai 1a siéu phang tach 2 16p xa nhat
c6 thé. Pay 1a giai thuat hoc SVM.

Dbi voi bai toan nhiéu 16p chung ta co thé dwa
veé bai toan 2 16p bang k¥ thuat 1 — tat ca (one vs
all) hodc 1 — 1 (one vs one).

—_—
Siéu phing toi wu

D

p A
Yy c
v o o A

a)Phén 16p SVM hai I6p

b)SVM da I6p véi I- tit ca
Hinh 10: Hinh minh hoa siéu phfmg t6i wu SVM

c)SVM da lop voi 1- 1

Mb hinh may hoc SVM duoc xdy dung trén nén
tang ly thuyét hoc thdng ké, cho két qua rat tot
trong thyc té, mod hinh c6 do chinh xac cao, chiu
dyng nhiéu, hiéu qua khi xu 1y dit lidu c6 sb thudce
tinh 16n. Chi can thay d6i ham nhan dan dén cac
md hinh méi. May hoc SVM thanh cong hau hét
trong cac linh vuc nhan dang cac ky tu sO viét tay,
phén 16p dit li¢u van ban, loc thu rac, phan 16p di
liéu gien,...

3 KET QUA VA THAO LUAN
3.1 Dinhviod
Nghién ciru tién hanh chay chuong trinh kiém

tra tinh ding dan cta chuong trinh trén nhom bdng
diém huan luyén. Két qua cho thay viéc dinh vi 1a
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hoan toan chinh xac 100%. Mdi bang diém co sd
sinh vién la x thi nghién ciru nhén duqc ding x 0
diém co thu ty dting nhu trén bang diém.

Trén nhom bang diém nhdn dang, nghién ciu
nhan thiy ring c6 2/187 anh bang « diém thiéu 6 va
4/187 anh thira 6. Nguyén nhan dan dén thira 6 1a
do nghién ciru loc ving 16n nhat bang ky thuat
floodFill nén nhing bang diém nao c6 ving lan can
ving bang chira dudng thang lién thong voi ving
bang thi s& tao thém 1 dong. Diéu nay dan dén thira
6 (Hinh 11a). Tuong tu nhu thira 6, cic bang diém
thiéu 6 thiéu dung mot 6 1a do dong dau cta bang
khong c6 dong tiéu dé (cac bang diém gom 2 trang,
treong hop nhic dén 1 bang & trang 2 - Hinh 11b).
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a) Minh hoa bang diém bi thira 6 b) Minh hoa bang diém bi thiéu 6 ¢) Minh hoa bdng,diém
khong thira/ thiéu o

Hinh 11: Céc bang diém trong truwdng hop thira va thiéu 6

3.2 Nhin dang diém viet tay Duya vao sb lugng dlem theo 16p, nghién ctu
Sau budc dinh vi 6 trén nhom bang diém hudn tién hanh lay 2/3 trong tong sO anh trén mdi 16p
luyén, nghién ctru nhan duoc 8319 6 chua diém lam tdp hudn luyén (5546 mau), 1/3 con lai lam tap
(anh é diém), trong d6, diém 0 c6 19 anh, diém 1 kiém tra (2223 mau). Sau d6, nghién ciru tron ngau
¢6 50 anh, diém 2 c¢6 112 anh, diém 3 c6 262 anh, nhién céc anh trong tdp hudn huyén va tap kiém tra,
diém 4 c6 414 anh, diém 5 c6 1061 anh, diém 6 c6 ghi nhan lai cic nhan cic anh trong mdi tip ra

1503 anh, diém 7 ¢6 1790 anh, diém 8 c6 1621 filelabel test.txt va label train.txt. CAu trac file
énh diém 9 c¢6 911 anh, diém 10 c6 181 anh va nhin nhu Hinh 12a.
cubi ciing 14 “v” ¢6 395 anh.

s . ™y
i L
Labell :
?‘_‘_’_bel: — 6 index1:valuel 1 Index2:value2 1 ... index960:value960 1
Labeln g index1:valuel 2 Index2:value2 2 ... index960:value960 2
~ 6
. index1:valuel nIndex2:value2 n ... index960:value960 n
N ry
a) Cau triic file nhan b)Céu tric file déc trung
Hinh 12: Céu tric file nhén va file diic trung
Nghién ciru ciing tién hanh rat trich dic trung 1a RBF, tham s6 ¢ = 100 va gamma = 0.1, hé thong
cac anh trong tdp hudn luyén va tdp kiém tra da dat d6 chinh xac 12 97.11%.
dugc tron ngau nhién, ghi nhan cac dac trung ra Tiép dén, trén nhém bdng diém nhdn dang,
ﬁle.: déc trung (feature_test.txt va f@gmre_tram.t.xt) nghién ctru ciing tién hanh rat trich dic trung cac 6
v6i cau trac file nhu Hinh12b. Cubi cung, nghién da duoc dinh vi va ghi nhan vao file dic trung
ctru ghép file nhan va file da.}c trung thanh file .huc’m nhén dang véi cAu tric nhu Hinh 13, trong do, cc
luyén (train.txt) va file kiem tra(test.txt) voi cau labeli duoc tao ngdu nhién tir 0 dén 11. Véi dau
trc nhu Hinh 13: vao 1a md hinh hudn luyén thu duge & bude huén
Labell index1l:valuel 1 Index2:value2 1 ... index960:value960 1 luyen nghlen Cuu tra vé ket qua nhan dang la file
Label2 index1:valuel 2 Index2:value2 2 ... index960:value960 2 xls ¢ cau trac mdi dong 1a diém, c6 do chinh xac
Celn indexl: _ . _ 1a 97,30%.
abeln index1:valuel_n Index2:value2_n ... index960:value960_n ,
Ngoai ra, nghién cuu tién hanh thir nghiém trén
Hinh 13: Cau truc file train va file test nhém bang diém modi (nhom bang diém cua cac

giang vién chua c6 mau trong tap huan luyén),

ANghlen cuu ‘?“a file ! fazn.’txt vao may IEOC‘Va nghién ctru dat két qua rit kha quan véi d6 chinh
nhan dugc mo hinh, nghién ctru st dung mé hinh Xac 86.34%

nay dé kiém tra d6 chinh xéc trén file test.txt. Véi

cac tham sé gém kiéu SVM 14 ¢-SVM, ham nhén Tom lai, cach ti€p can cua nghién ciu dat do

chinh xac 97,30% trén nhom bang diém c6 miu
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trong tap huén luyén va dat 86,34% trén nhém nhidu, cac diém viét tay bi viét lan xuéng cac 0
bang diém mai. Két qua nhan dang bang diém chua diém khac. Nguyén nhan chii quan 1a do chit viét
dat 100% do nhiéu nguyén nhan khach quan va chi tay phu thudc nhiéu vao nét chir ciia ngudi viét, can
quan. Nguyén nhén khach quan do chat lugng anh b 1én diém chua chuén (diém 0 thi ghi 12 00, chinh
bang diém kém, cac diém viét tay chtra nhiéu sira diém, ky tén nhay ké bén diém,...) (Hinh 14).

Lo 4 tinn s é -9 thanh 3 | “\ |f.2"\/'
40. g thann 10 A 1 thanh 4 ‘('/.‘L{ 1 IT!

- 8 thanh 5 - 6 thanh 5 9 .

Hinh 14: Anh minh hoa két qua sai diém viét tay do nguyén nhan chii quan va khach quan

3.3 Thai gian thuce hién diém trong cot diém dwoc trinh bay ¢ Bang 3.
Nghién ctru do thoi gian thuc hién trén nhom bdang
diém hudn luyén, két qua thoi gian trung binh thuc
hién dinh vi 6 mét anh bang diém huan luyén 1a
13.40 gidy. Thoi gian trung binh thuc hién mot
anh bang diém nhdn dang tinh tir thoi diém tai
anh bang diém dén luc tra vé nhin dy doan la
14.51 giay.

Thoi gian thuc hién chuong trinh nhén dang
phu thudc khé nhiéu vao chit luong bang diém dau
vao, sb luong cac 6 diém trén mdi bang diém, ciu
hinh may,... Nhin chung, bang diém véi 30 6 diém,
nghién ctru nhan dang mat khoang 14 dén 17 giay.
Thoi gian thuc hién chuong trinh tinh tir lac tai mot
anh bang diém cho dén khi dinh vi va cit cac 6
Bang 3: Bang thong ké thoi gian thye hién trén mdt bang diém

STT Cicbuéexitly Chi tit csic buée xir Iy Thoi gian thye  Tong cong

hién (gidy) (gidy)
1. Téianh 0.22 0.22
Lam min anh 0.17
Chuyén anh vé anh nhi phan 0.27
2. Tiénxuly Lam ndi cac ddi tugng 0.04 0.6
Luu anh gbe 0.06
Gidn anh 0.06
Dinh vi ving 1M Vinglon nhat 2.28
3. bé;ng : Loc vung 16n nhat 2.28 4.61
Co anh 0.05
Dung bién d6i Hough dé phat hién dudng thing 4.6
Phat hién va hidu V& grid tir Hough dé phat hién goc nghiéng 0.08
4. chinh gboc Tinh goc nghiéng 1.02 7.6
nghiéng Giam goc nghiéng (g(% .c9 ++gi‘.i§1’;
5. Xy dungbidng V& lai grid 0.54 0.54
Phat hién hinh chir nhat 0.09
6. Dinhvio Cit cac 6 diém trong cot diém tong cong 0.01 0.11
Hau xir Iy cac 6 diém 0.01
Tong cong 13.68 13.68
4 KET LUAN VA HUONG PHAT TRIEN di’ém viet tay, chuong trinh dat dugc d¢ chinh xéc
* a 0,
Qua thoi gian dai thuc hién, nghién ciru da xay den 97.30%.
dung thanh cong chwong trinh nhan dang béang Vé huéng phat trién, chuong trinh nhan dang
diém dép tmg dugc nhu cAu thuc tién tai Truong bang diém co thé két hop nhén dang diém viét tay
Pai hoc Tay Dé. Chuong trinh bao gf“)m dinh vi 6 v6i nhan dang chir i in gom ma s6 sinh vién, ma 16p,
va nhan dang diém viét tay. V& dinh vi 6, chuong md mon hoc’lqam nén te}ng cho vi¢c nhan dang tu
trinh nay c6 thé dinh vi 6 kha tong quat va co thé dong bang diém. Ngoéu ra, chuong trinh can r_I}d
dinh dang cic 6 trong cot theo nhu ciu clia ngudi rong nhan dang nhiéu cgt ciing nhu nhafm’dang biéu
st dung va dat d6 chinh xdc 99,9%. V& nhan dang mau khac, day 1a huéng can dat dén cua nghién ciru.
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LOI CAM TA

Xin chan thanh cam on su hd trg kinh phi cua
Truong Dai hoc Tay D6 thong qua d& tai cép
truong. Chan thanh cam on Thay Ly Mén Ten
(Truong Pai hoc Tay Do) dd cung cip bang diém.
Chan thanh cam on Thay Trinh Hué, Thiy Nguyén
Chi Thing (Khoa Ky thuat Cong nghé - Truong
Dai hoc Tay Do) di tao diéu kién vé moi mat. Cudi
cung, chan thanh cam on sy hd trg anh Nguyén
Viét Vinh.
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