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Integrated Design and Recognition Algorithm of
Identification Codes in Examination Paper

LLYU Shulong, LIU Wenli

(College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350116, China)

Abstract; It designs a simple and easy-writing digital numbers and takes them as recognition identification
codes integrated in the examination paper. This design effectively realizes the one-to-one correspondence be-
tween the student and his examination paper. It analyzes the recognition algorithm of the digital numbers in
scanned examination paper, and solves several abnormal conditions in the recognition process. The design and
recognition algorithm are also applied to the automatic identification and marking of objective questions. The
experimental results show that the proposed design and recognition algorithm have the advantages of small oc-
cupied space, easy-writing, rapid recognition, high rate of recognition and low cost etc.

Keywords: network-based scoring system; digital numbers; recognition algorithm; integrated design

H T KR53 A 1 A Pk Al PRARK SR 52 A7 58 7% N T L K B 4 B 4 19 2 P L 16 1 o 12 43 A
B S G T 0 B A U A A e ST AN S5 A8 B I U g 5 T 1 2% 1) o AR G AE 4 [ R Y
R A 25 4 o A AELJR NS T 4% i A 2 R AR 22 1 25 T o A B A A s L AT IR ML ROt
AITEAS BRI 2% A ORI 2 A 24 46 ) B T H R WI935 e R AR AR UAS 3 B3 1 0 2% ) 4 2%
G 2T T SR TE ) 485 ) A 2R 8 8 S A A VU 20 e QB ) Bl T A IO 32 R 2 AR B A Y, S B
H A GBI IR, B S AR P BT, — S A TS ) R O i R R A Ty S A —
E L AR BRIG DL AR TR SRR i L IR OO B S RS M ALY R S B, S
"B LR T RN 0L )4 0 4 A SCHR R RS U | B ) S R A T E — il i — 1k
IR R TR GE— 1 2 5 P o A0 T 58 00 2 8 1 1AL 53 k.
RS EE: 2016-11-15
BEMEE: BB BB, FENF NGS5 AT RIS, E-mail: wujispace@126. com.
E£TH: ERAZXFFHFFLS T E (11301084) 5 47 H A AR &2 E HF 0 E 585 B (JASI51395) 5 4#
IR A 58 LA R 55 30F 20 o LRI H (0360-52001024, 0360-52001069) 5 4 JH R 2% BF 5% AE AL 0 1R e
BTN H (0480-52004634)




398 R OK B CH AR D 2017 4
1 HEES5—EFEHINSMm Rt

1.1 HEBFESHILIT

A3 B 4 2 A Y 25 A 2 e BT AR B A B s DR 2 R A D E— A R . AR T 6
ML A RN Bl A 6 R FE LA IR G AR O B T A 1 B Bt R 4
6 A~ BV ELE T AL 7 A3 aE X LA R 55 Ah iR US55 9 1 5 L 08 H

el 24 5 B0 H3L

6xl BFL B2 B3 T4 KPS Bve BT B8 M9 Ko

1R S
Fig. 1 Writing rules of digital student ID
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Fig. 2 Sketch map of examination paper
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Fig.3 Sketch map of student information area
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Fig.4 Area of multiple choice questions
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Fig. 5 Connected regions and sketch maps of numbers
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Fig.7 Fuzzy equivalence graph
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Fig. 8 Graph comparison before and after binarization process
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Fig.9 Binary image after lifting threshold value
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Tab.1 Test results

G 2 BHUK % TPG FER /s PUI 5 A EFERS /s 5 PUIE ) 5/
100 46.15 0.55 99. 00
200 90. 15 1.05 99.25

1 000 500. 50 5. 40 98. 40
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4 100 1.899.05 10. 50 99.05
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