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DEVELOPMENT A SOFTWARE TO SCORE MUILTIPLE CHOICE TEST
WITH THE CAPACITY OF LEARNING MULTIPLE-CHOICE QUESTIONNAIRE
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TOM TAT: Hién nay viéc thi, kiém tra va danh gid két qua hoc tap dwoc thuc hién boi
nhiéu hinh thirc khdc nhau nhw thi tw lugn, van dap, trdc nghiém nham muc dich danh gid
va phén loai nguoi hoc. Trong cdc hinh thirc trén, hinh thire thi trdc nghiém ding bit chi
16 trén gidy dwoc nhiéu co quan va don vi sir dung cu thé nhir ky thi Trung hoc phé théng
quoc gia, ky thi dau vao ¢ cdc truong hoc, thi két thic hoc ky, ... Viéc thi trdc nghiém trén
gidy can phdi c¢é ngwoi cham bai thii céng hodc phan mém chuyén dung d@é cham thi. Hién
nay, cdc phan mém cham thi thuwong dwoc siv dung véi mét s6 mau phiéu tra 1oi tric
nghiém c6 dinh. Trong bai viét nay, tic gia dé xudt mét phwong phdp d@é xdy dung phan
mém cham diém thi trdc nghiém cé khd ndng hoc mau phiéu tra 10i trdc nghiém bang cdch
sir dung phirong phdp xir 1y anh s6 nham tao tinh linh déng va da dang mau phiéu lam bai,
phit hop véi nhu cau thuc té sir dung ciia cdc ky thi khdc nhau.

Tir khéa: hinh thirc thi trdc nghiém, phiéu tra 1o, xir Iy va nhdn dién hinh danh.

ABSTRACT: The evaluation of learning outcomes is currently conducted by various
methods such as assignment, oral quizzes and multiple choice tests.... Among the listed
above methods, the multiple choice test is applied for many examinations, such as national
high school exams, school entrance exams, and final examinations... The paper test
requires a person or specialized software to mark the test. Currently, the marking software
is often used with some form of fixed answer questionnaire. In this paper, the author
proposes a method for developing test scoring software capable of learning multiple-
choice questionnaire form using a digital image processing method for flexibility and
diversity use in accordance with the actual use of the various examinations.

Key words: multiple choice test, answer sheet, processing and image recognition.

1. PAT VAN PE va phan loai ngudi hoc. Vai sé lugng thi

Ngay nay viéc thi, kiém tra va danh gia  sinh dy ky thi Trung hoc phd thong Qudc
két qua hoc tap dugc thuc hién trén nhiéu gia, du thi tuyén vao cac truong dai hoc,
hinh thtrc khac nhau nhu thi tu ludn, vdn  cac ky thi két thuc khoa hoc ngay cang
dap, tric nghiém nhdm muc dich danh gi4  déng dan dén hinh thuc thi tric nghiém
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khach quan duogc nhiéu truong va don vi sit
dung.

Trac nghiém khach quan giup cho céc
truong khao sat dugc sb lugng 16n thi sinh,
cham thi nhanh chong, két qua thi dang tin
cay va ni dung thi c6 thé bao tram toan bo
kién thic can kiém tra, tranh dwoc tinh
trang “hoc tu”. Trac nghiém khach quan
duoc chia ra nhiéu hinh thic khic nhau
nhu: lya chon dap an dung nhat, ghép nbi,
dién khuyét,... trong d6 tric nghiém bang
phuong phap dua ra nhiéu lya chon va yéu
cau thi sinh chon dap an dung 1a phd bién.

Hinh thire thi tric nghiém chon dap an
ding hién nay dang duoc ap dung cho ky
thi diu vao cac truong dai hoc, thi tot
nghiép,... Hinh thirc ndy yéu cau thi sinh
st dung but chi c6 do dam phu hop t6 kin
cac 6 tron bao gdbm ma dé thi, ma thi sinh
va cic 6 tra 101 twong ng voi cic ciu tric
nghi¢m.

Dé thuc hién viéc chdm bai thi tric
nghiém cac truong thuong st dung cac may
quét bai thi trac nghiém roi sir dung phan
mém chuyén dung dé xir Iy. Phan mém can
phai nhan dang duoc s6 bao danh, ma dé,

cling nhu céc Iya chon cua thi sinh cho céc
cau tra 101. Viéc str dung mot sé mau phiéu
cd dinh giup cho phan mém xir Iy nhanh
chong, tuy nhién trong thuc té tuy theo ky
thi, d6i twong tham gia thi, cac miu phiéu
tra 10 tric nghiém s& rat da dang.

Trong nghién ctru nay, tac gia tap trung
dé xuat mot phuong phap xay dung phan
mém chidm diém thi c6 kha ning hoc mau
phiéu tric nghiém vdi cac thanh phan chinh
nhu: Hoc khu vuc ma dé, hoc khu vuc sb
bao danh, khu vyuc lga chon dap an cua cac
cau hoi. Pé xay dung va phét trién, chung
to1 da st dung cac k¥ thuat xu 1y anh voi
thu vién OpenCV va ngdn ngtr 1ap trinh
Java.

2. PHAN TiCH VA PE XUAT THUAT
TOAN
2.1. Dir liéu diu vao

Dit liéu dau vao 1a cac tap tin anh bai
thi tric nghiém, cac tdp tin nay duoc quét
bang cic may quét, thong thudng cac mau
phiéu tra 15i tric nghiém s& c6 bbén 6 hinh
chit nhat & bon goc hd tro viéc cho viée tién
xur ly cling nhu nhan dang cac cau tra 101
cua thi sinh:
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Trong mdt phiéu tra 10i tric nghiém
thudng sé& ¢ cac thanh phan chinh sau:

Phan ghi théng tin thi sinh, chit ky ciia
cdn bg coi thi: ddy 1a phan khong can xu 1y
vi céc thong tin trén khong anh hudng truc
tiép dén két qua cta viéc cham thi.

Phan s6 bdo danh: day 1a phan ma
sinh vién phai t6 chon s bao danh du thi
ctia minh, tiy theo ky thi va mau phiéu ma
s6 luong lwa chon, do dai cua s6 bao danh
s€ khéac nhau.

Phdn ma dé thi: day 1a phin ma sinh
vién phai t6 chon, dwa trén ma dé thi nhan
dang phﬁn mém sé& lya chon bd dap an
tuong tng tir co so dir liéu dé chim diém
bai thi.

Phan tra 1oi cdc cdu héi: day 1a phan
ma sinh vién phai to6 chon, tiy theo mau
phiéu tra 101, sd luwong céu hoi s& khac
nhau, thim chi tuy theo yéu cau cua dé thi,
mau phiéu s& ¢6 86 luong su lua chon trong
mot cau hoi khac nhau. Vi du nhu: mau
phiéu ¢6 2 lva chon, c6 4 lva chon, ¢6 5 lua
chon,... trong mot cau hoi.

2.2. Tién xir Iy anh miu phiéu tra 10i tric
nghiém

Hinh anh bai thi tric nghiém tién xtr 1y
1a hinh anh chua dugc chinh stra ¢ bat ky
phuong dién nao. Viéc tién xir Iy anh bai
thi trac nghiém nham 1am cho anh t6t hon,
gitip qua trinh hoc miu phiéu hodc cham
diém thi dugc chinh x4c hon.

Budc 1: Nhi phan anh bai thi tric
nghiém trén gidy

Anh bai thi nhan dugc tr thiét bi thu
nhan hinh anh a2 may scan thuong la anh
mau hay anh da mirc xam, cac thanh phan
trong anh rat phic tap vé mau sit va két
cdu. Do d6, mudn 1am ndi bat cac dic trung
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trong anh thi phai chuyén vé dang anh nhij
phan, anh chi c¢6 hai mau (den va tring).

Doi véi anh mau hé RGB, ta can
chuyén anh vé dang da muc xam, viéc
chuyén anh mau vé anh xam duoc thuc
hién theo cong thuc sau [1]:

g(x,y) = fR(x,y) x0.287 +
fG(x,y) *0.599 + fB(x,y)*0.114

Trong d6: x,y: toa do cua diém anh;
fR,G,B(x,y): lan luot 14 thanh phin mau R,
G, B tai diém (x,y); g(x,y): anh diu ra (4nh
da muc xam); f(x,y): 12 anh dau vao (anh
mau).

Trong nghién curu nay, chung téi thuc
hién vi¢c nhi phan anh dya trén phuong
phép xac dinh ngudng tu dong Otsu, dugc
tac gia Nobuyuki Otsu gidi thi¢u ndm 1979
[2]. "

Mot diém trong anh nhi phan B (x, y)
tai vi tri (X, y) duoc xac dinh thong qua
cuong do anh xam va cong thuc dudi day
voi k 1a ngudng ty dong duoc chon thong

qua phuong phap Otsu:
_(Onéul(x,y) <k
BGoy) = {1 néul(x,y) >k )

Buoc 2: Hiéu chinh goc nghiéng

D6i voi nhing chwong trinh nhan
dang, c6 anh dau vao 1a nhitng trang tai liéu
dang van ban thi cdc anh thu nhén dugc
thuong bi 1éch so véi anh gc mot goc bat
ky. Nguyén nhan la do trong qua trinh thu
nhan: anh gdc bi dat 1éch, thiét bi ghi nhan
hinh anh dat khong dung vi tri hay thu nhan
anh bi x€ dich,... Cac yéu td gdy léch anh
nay 1a khong thé tranh khoi trong qua trinh
xu ly anh. Do do, dé cho cac budc hoc mau
phiéu tric nghiém duoc chinh x4c can phai
co thao tac hi€u chinh do nghiéng cua anh
bai thi tric nghiém thu nhan dugc.
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Anh bai thi tric nghiém ctia hau hét
cac mau phiéu thuong duoc danh dau bai
bdén hinh chit nhat & cac goéc, thong qua
viéc xac dinh toa d0 cua cac hinh chir nhat
nay ta co thé xac dinh dugc goc nghiéng
ctia 4nh bai thi trac nghiém.

0 (0,0) i j O (0,width)

— ]
O (height,width)

ij

O (height,0)
Hinh 2. Anh xé4c dinh cac hinh chir nhat nhan dang
O cac goc

Sau cac budc nhan dang cac 6 hinh chir
nhat ¢ trén, gia st ta ¢o toa dd tdm cua hinh
chir nhat goc trai duoi 1a A(xa, Ya) va toa
dd tam cua hinh chir nhat goc phai dudi 1a
B(Xs, Yg). Pé tim dugc gbc nghiéng cia
anh, ching ta can phai tim dudng goc
nghiéng giita duong thing AB va dudng
théng song song voi truc toa do Ox trén hé
truc toa do chuin Oxy.

Puong thing song song voi hé truc toa
do Ox:

y =0 q 3)
Xay dung dudng thang AB:
(xa—x) _ (ya—2x) .
(xa-x8)  (¥a—¥B) (4)’
., (a= (x4 —xp)
Pat: { 5
b = (3 — v8) ®)
Tur (4) va (5) ta co:

—bx + ay + (bx, —ay,) =0 (6)

T (3) ta cb vecto phap tuyén
n. la (0,1) @)

T (6) ta cb vecto phap tuyén
Ny 1a (-b,a) (8)

122

Viéc tim goc ciia hai dudng thang trd
nén don gian bang cach tim goc giira 2
vecto phap tuyén.

Goi a la goéc gitra vecto (7) va (8),
ta co:

|0(=b)+1a] _ |al
V02+12,/(-b)2+a?  \/(-b)%+a?

©)

cos(a) =

Tu (9) ta suy ra goc gitta 2 duong
thang ciing 1a goc nghiéng:
lal

eard (10)

Néu yA < yB, anh bj nghiéng vé bén
trai, ta can xoay anh theo chiéu bén phai
mot goc ¢ gid tri 12 a. Néu yA > yB, anh
bi nghiéng vé bén phai, ta can xoay anh
theo chiéu bén phai mét goc cd gia tri

a = arccos(

la - a. Truc xoay la trong tdm ctia anh bai
thi tric nghiém trén giay.

Buée 3: Cat xén, loai bé ving ngoai
anh bai thi tric nghiém

Tai budc nay, chung ta s€ loai bo thanh
phan nam bén ngoai cac hinh chir nhat nhan
dang, muyc tiéu gitp phan mém chi tap
trung ving lién quan dén cac noi dung cia
bai thi. Hinh anh ndi dung lién quan dén
phiéu tra 16i tric nghiém nam bén trong
khu vuc céc hinh chit nhat danh dau nhan
dang.

Budce 4: Tach bién

Bién 12 mot phan quan trong trong xir
1y anh sb. Ddi voi anh bai thi trac nghiém
trén gidy, viéc tach bién gifip cho cong
doan nhan dang cac dac trung cua bai thi
duoc thudn lgi hon. Co sd cua phép toan
phat hién bién 1a qué trinh bién do6i vé gia
tri do sang ciia cac diém anh. Trong nghién
ciru nay, chung to61 st dung phuong phap
tach bién Canny [3], mdt phuong phép tdt
va thuong dugc str dung hién nay.
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Hinh 6. Anh d3 duoc tach bién

2.3. Hoc miu phiéu tra 10i tric nghi¢m

Budc 1: Phat hién cac duong tron
trong anh bai thi va tim ban kinh trung binh

D6i voi bai thi tric nghiém, sy lya
chon cua thi sinh s& dugc t6 vao cac duong
tron, cac duong tron thuong cé ban kinh ¢
dinh, viéc phat hién ra cic duong tron la
muyc tiéu chinh, sau d6 1a viéc sip xép,
danh nhan va phan vai tro cua cac duong
tron trong anh bai thi. Trong nghién clru
nay, chiing t6i sir dung phuong phap bién
d6i Hough, mot k¥ thuat dugc ding dé tach
cac dic diém cua mot hinh dang cu thé
trong mot anh nhi phan. Khi dung céc
chuong trinh may tinh dé nhan dién mét
d6i twong nao d6 co hinh dang bat ky,
phuong phap hitu hi¢u hién nay la sir dung
bién d6i Hough. Cac bai toan tim kiém tir
nhitng muc don gian nhu tim dudng thing
tdi cac bai toan phuc tap hon nhu tim hinh
tron, hinh elipse hoac cac hinh phtc tap
déu c6 thé thyc hién bang bién d6i Hough
(v6i diéu kién cac hinh dang nay biéu dién
toan hoc duoc).
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Béan kinh trung binh cua cic duong
tron phat hién dugc xem 1a ban kinh chuan
cua cac duong tron lua chon trong bai thi.
Tim ban kinh trung binh cia ciac duong
tron bang cong thirc sau:

avR = @ (11)

Trong d6: avR la ban kinh trung binh
cua cac duong tron, R(i) 1a ban kinh duong
tron thir i, n 13 tong sé dudng tron duoc
phat hién.

Thong tin toa d6 tam (x, y), ban kinh
R, s thir tw, nhdn va gia tri lya chon (trong
quéa trinh hoc mau phiéu, ta khong quan
tam dén nhan va gia tri lya chon). Sau khi
xéac dinh duge cac thong sb ctia mot duong
tron, chiing ta sap xép thir tw ctia cac dudng
tron ting dan tir trdi sang phai va tir trén
xubng dudi theo phuong thang dimg cua
bai thi.

Bude 2: Hoce cac khu vuce s6 bao danh,
ma dé va khu vuc bai lam

Déi véi timg khu vyc riéng biét, ngudi
sir dung ¢ thé danh diu vi tri bit dau va
két thuc cua tung khu vyc dua trén nhan
cua cac hinh tron.

Mot khu vuc bao g@)m: Nhén bat dau;
Nhan két thuc; S6 luong cau hoi; S6 luong
lwa chon ctia mét cau hoi.

Qué trinh nhan dang cac duong tron
ban dau c6 thé du thira hodc thiéu di mot sb
lga chon. Tai budc nay ta cin thue hién
viéc tai tao nhim muc dich loai bo cac
duong tron bi nhan dang sai va bd sung cac
duodng tron bi so6t khi thuc hién nhan dang.

Trong mdt khu vuc hoc miu phiéu cu
thé, tir tap hop cic duodng tron theo chiéu
ngang ciia mau phiéu, ta tinh khoang cac
trung binh theo chiéu ngang giira cac tim
duong tron lién tiép bang cong thirc sau:
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_ ZiDx

n-1 [ _x)2
— z:l.=1 (9;1+1 xl) (12)

avD,

Trong d6:n 1a s luong duong tron
duoc phat hién theo chiéu ngang; x; 1a toa
doa x cua duong tron thir 1; avDy 1a khoang
cach trung binh cua cac duong tron theo
chiéu ngang.

Trong mdt khu vuc hoc miu phiéu cu
thé, tir tap hop cac dudng tron theo chiéu
doc ctia miu phiéu, ta tinh khoang céc
trung binh theo chidu doc gilta cac tim
duong tron lién tiép bang cong thirc sau:

Z‘T'Dy — Z?:lzl\/ (yi+1_yi)2 (13)
m m

avD,, =

Trong d6: m 1a sd luong dudng tron
duoc phat hi¢n theo chiéu doc; yi la toa doa
y cua duong tron thr 1; avDy la khoang
cach trung binh cua cac duong tron theo
chiéu doc.

Tir (11), (12), (13) thuc hién viéc bd tri
lai cac duong tron thanh luéi nhu sau:

for i=1to So_Luong_Cau_Hoi

for j=1 So_Luong_Lua Chon
X[1,j] = x[1,1] + i*avDy

y[i.j] = y[1,1] + j*avD,
r[i,j] = avR

Trong do: x[1,j]: 14 toa d§ x cua tam
duong tron thir 1, j; y[i,j]: 1a toa do y cua
tam duong tron thu 1, j; r[i,j] ]: 12 ban kinh
dudng tron thur i, j.

Toan b cac khu vuc da hoc dugc sé€
duoc luu thanh mdt tép tin, tir tp tin nay ta
s& tién hanh cham thi cho hang loat cac bai
thi st dung mau phiéu tuong tuy.

2.4. Xir Iy bai thi va cham diém

Dit liéu dau vao: thu muc anh bai thi,
tap tin chira dap an, tap tin chira thong tin
mau phiéu da hoc tai muc 2.3.
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Buée 1: Thyc hién cac bude tién xir 1y
tuong ty muc 2.2 d6i véi timg anh bai thi.

Buwoc 2: Thuc hién xac dinh su lua
chon cua thi sinh dua trén viéc xac dinh
s6 pixel ¢ trén mdi 6 tron, néu xac dinh
khu vuc duge t6 nhiéu hon % dién tich 6
tron thi ta xem xeét gia tri tai 6 tron da
duoc lya chon.

Buée 3: Ta da c6 chudi cac dap an ma
thi sinh d4 lya chon, ma dé thi. Viéc tinh
diém cua cau dugc thuc hién bang viéc so
khép lua chon cta thi sinh véi tap tin chua
dap an voi ma dé thi twong tng.

Buwée 4: Luu trit toan bd két qua
chidm diém.

| ketqua.txt - Notepad

File Edit Format View Help

sSID TID Correct Score choose
5651071041 oz 15 2.5 CCABGBTE
5651071046 oL 40 6. 67 E ABDCEBE
5651071044 03 27 4.5 C BAEBEBEBTEB
5651071035 06 29 4.83 A B CDEBA
5651071006 oz 30 5.0 EDCCCEB
5651071016 oz 33 5.5 EDABCEB
5651071029 09 31 5.17 A CABB A
5651071023 o8 31 5.17 EBCBCEB
5651071047 04 32 5.33 C B ACCC
5651071040 03 26 4.33 EBCBEBA
5651071017 08 45 7.5 EDBBBC
5651071003 09 32 5.33 C B AABD
5156071011 o7 32 5.33 DB DDB A
5651071018 06 41 6. 83 A DBDEBC
5651071025 10 37 6.17 DB DCCC
5651071043 10 27 4.5 C BBBCD
5651071045 08 41 6. 83 BEDBBBC
5651071037 06 31 5.17 A BB DB A
5651071021 04 36 6.0 C BBCATD
5651071013 oz 24 4.0 BEBCACHEB
5651071019 08 33 5.5 B A BB C C
5651071034 o3 27 4.5 DB CB DB
5651071009 o5 34 5.67 B A BB C A
5651071005 05 18 3.0 B C B A C A
5651071028 o7 34 5.67 B B DDB A
5651071010 10 25 4.17 C € DECCA
5651071027 04 28 4.67 C B BEBCE
5651071024 oL 39 6.5 A A B DCE
5651071036 o7 38 6.323 DB DDC A
5651071020 (o] 23 2. 832 C € ADDE
5651071026 os 26 6.0 C A CB C A

Hinh 7. Anh mau phiéu da hoc

3. THUC NGHIEM

Pé kiém chung hiéu qua cua hé thong
va thuat toan dé xuit, chung t6i tién hanh
thuc nghiém dya trén ngon ngtr lap trinh
Java va thu vién xu 1y anh OpenCV. Tap
co s¢ dir liu gébm 5 loai mau phiéu tric
nghiém khac nhau, mdi loai gdbm 30 phiéu

Hinh 8. Mau phiéu luu két qua chim diém

lam bai.

Két qua hoc miu phiéu cho két qua tot
dbi v6i ca phiéu mau va phiéu trang den.
Ty 1& hoc mau phiéu chinh xéac 1a 100%.

Ty 1é nhan dang va chim diém bai thi
v6i ty 1€ chinh xac la:

STT Méu phiéu

S6 phiéu 1am bai

Ty 1§ phiéu cham chinh xac

Mau phiéu 1

30 96.7%

Mau phiéu 2

30 100%

Mau phiéu 3

30 100%

Mau phiéu 4

30 100%

a1l | W N -

Mau phiéu 5

30 96.7%
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| TEST = 2
Flle Tool Help
ggHucméunméu xirj ozitni A% cndm bai i
& Chim diém =288
STT | M3 thi sinh M3 g& | Danh sach chon | 86 cau diing | Biémthi
s 1 5651071041 02 CCABBBBAAABCCDDDADADGCAABDDCBBACCDDCCA. 15 25 EiCha.. EiCha
Thur muc dif igu 2 5651071046 01 BABDCBCBACDACDBBDCCABABAACACBABACDBCA.. 40 6.67 EACha.. EiCha..
- 3 5651071044 03 CBABBBCCDAACDDBABCADDCBCDACADDBDACAB.. 27 45 EiCha.. EiCha
=\ChamDiemWXL 3\ketquaxuly.iu Chon || 4 5651071035 08 ABCDBACDBCBCDDDBCBBACCADBADDCBCAAADC.. 29 483 EiCha. EiCha
5 5651071006 0z BDCCCBCAACDDCDBBDCABAAACBDDDBCCAABDD... 30 5.0 EiCha.. ECha
Thur muc dap 4n [ 5651071016 02 BDABCBABAABDCBBBACABCBACBADABCCAACDBC.. 33 55 EACha.. EiCha..
7 5651071029 09 ACABBADADCBABAABBABDDCAACBBDBDDAAACCD... 31 517 EiCha.. EiCha
8 5651071023 08 BBCBCBCBCBDCACDACDABBDCCABAADDCDABGC ... 31 517 EiCha.. EiCha
Ercnambiemidapan ava L Shon_jl/y 5651071047 04 CBACCCCBBACDDAAADDDBCDDCCCBDCDAGDDAC.. 32 533 EiCha.. EiCha
10 5651071040 03 BBECBBACBDCACDACDBC-DDABDBC-ABCADDCBBB.. 26 433 EiCha.. EiCha..
P 11 5651071017 08 BDBBBCCBDBDDACDDCDABDCCCBCADDDAACACC... 45 75 EiCha.. EiCha
EhLpREietquc 12 5651071003 09 CBAABDDADCCCGAAABCAADCDBBDBADCDDABACCD.. 32 533 EiCha.. ECha
13 5156071011 a7 DBDDBACCDBCADDBDDBCACBEBCACADDDABABAAA. 32 533 EiCha.. EiCha
EChamDiem\New Folder Chon || /14 5651071018 06 ADBDBCCDBDBDCADBCBAACDBCBCBDCDACACDC.. 41 683 EiCha.. EiCha..
15 5651071025 10 DBDCCCDCBBAADCDBDBABBCBDACCCADABCACA.. 37 6.17 EiCha.. EiCha
16 5651071043 10 CBBBCDACBBABBBDBADABACBBBCABBDADAGBAA.. 27 45 EiCha.. ECha
5 cnam Ex P 7 5651071045 08 BDBBBCCBABDDACDDCBABDCCDBCBDDDCACBCG.. 41 6.83 EiCha.. EiCha
( dmi | | udt ket qua | 18 5651071037 06 ABEDBACDBEBACCADDBAAACBDBABDABACACDCC.. 31 517 EiCha.. EiCha.
19 5651071021 04 CBBCADABDAABBDAADDDDADDCCDBCBCDCDDAC.. 36 6.0 EiCha.. EiCha
20 5651071013 0z BBCACBBCABBCCDBBACABDAACBBCDBACAADABA.. 24 40 EiCha.. ECha
21 5651071019 08 BABBCCCABBBDBCDBDCABACCDDBBDCAADCBCB.. 33 55 EiCha.. EiCha
23 5651071034 03 DBCBDBCBDBACDBCDDCDDDABDBACBDCDDDCBB.. 27 45 EiCha.. EiCha
23 5651071009 05 BABBCABDACBBDBADACBCABBDCBCAAACBDBCCC.. 34 567 EiCha.. EiCha
24 5651071005 05 BCBACAADCADACDCCAAACDDABCBAAAADGBEBCCD... 18 30 EiCha.. ECha
25 5651071028 a7 BEDDBACACDCACDBBABCACBBCCDDDDCDCABBE.. 34 567 EACha.. EiCha..
2 5651071010 10 CCDCCADDBCAADADBADDBBCBBABCABDACCCACA. 25 417 EiCha.. EiCha
27 5651071027 04 €CBBBCBBCDADDAADCDDDDCDDABBBCCDDCADAC... 28 467 EiCha.. EiCha
28 5651071024 01 AABDCBCBACDBCDBBCCAACCDAABDCCABCCABBB.. 39 6.5 EiCha.. EiCha
29 5651071036 a7 DBDDCACADBBDBDBADACACBBCBEBDDDDABABAD.. 38 633 EiCha.. EiCha..
30 5651071020 09 CCADDBDADCACCDABCBCCDDADCBADCBDABACA.. 23 383 EiCha.. EiCha
3 5651071026 05 CACBCABDCAABACACAADDDBADCBCAAACBADCCC... 36 6.0 EiCha.. EiCha

Hinh 10.

Mot s6 kho khan trong qua trinh xt 1y
anh bai thi tric nghiém bj nhau nat, khu
vuc nhan dang bi nhiéu do thi sinh lam bai
khong can trong. Viéc xtr Iy anh ddi véi cac
bai thi bi nhau nat s€ tao ra cac bong trén
bai thi din dén viéc hé thong ghi nhan hinh
anh khong chinh xdc. Cac bai thi lam
khong can than, cac dap an huy khong duge
tay x6a ky ludng s& tao nén nhing su cb
ghi nhan, nhiéu hon 01 dap an cho 1 cau
hoi. Véi cac bai thi o ghi nhan nhiéu hon 1
dap an cho 1 cau hoi, hé théng s& danh dau
lai bai thi d6 va thong bdo cho giam khdao
dé c6 thé cham lai bai thi do.

4. KET LUAN

Qua nghién ctru ndy, chang toi da dé
xudt mot huéng tiép cin trong viéc xay
dung phan mém cham diém thi trac nghiém
c¢6 kha nang hoc mau phiéu. Cac budc tién
xtr 1y anh c6 thé hd tro cho viéc nghién ciru
xdy dung dung cac ung dung chim diém
thi tric nghiém.

Uu diém ctia phan mém 14 c¢6 kha ning
ung dung trong thyc tién, ty 1& chinh xac
cao, ap dung duoc cho nhiéu loai méu
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Hinh phin mém tai budc chim bai thi

phiéu tra 15 trac nghiém phd bién hién nay.
Cac loai phiéu c6 kich ¢, mau sic khac
nhau phan mém vén xr Iy va nhan dang voi
két qua tot.

Tuy nhién thudt toan dé& xuat c6 phan
han ché vi chi hoc 3 khu vuc 1a sb béo
danh, ma dé, khu vuc 1am bai. Déi véi mot
sd bai thi qudc té nhu TOEFL hodc TOEIC
thi phiéu tra 101 tric nghiém con c6 thém
cac muc nhan dang khac. Chua giai quyét
dugc tinh huéng mau phiéu khong co diém
nhan dang ciing nhu cac hinh anh phiéu
tric nghiém bi nhiéu nang.

Thuat toan dé xuét chua giai quyét tdt
trén cac bai thi nhau nat, thi sinh chua xo6a
ky dap 4n khong sir dung. Van dé& vé cac
bai nhau nat c6 thé phan loai thu coéng dé
c6 thé cham diém thu cong.

No6i dung nghién ctru nay c6 thé tiép
tuc dugc md rong va déy nhanh toc do xir
1y bang cach xtr 1y nhan dang cac khdi anh,
ngodi ra hudng phat trién cac tng dung
cham diém thi tryc tiép trén thiét bi di dong
vo1 may anh duogc tich hop cling 1a hudng
nghién ctru ma ching t6i quan tam.
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