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A Line Segment Detection Algorithm Using Contour Difference

WU Jian, DENG Mengwei, ZHONG Peihua
(School of Computer and Information Engineering, Jiangxi Agricultural University, Nanchang, 330045, China)

Abstract: Line segment detection is a fundamental task in the field of machine vision. Usually, the
detection processes need various pre-processing, such as image filtering, edge detection and extraction,
which have a significant impact on the line segment detection. To tackle this problem, this paper introduced
a new concept named contour difference, and presented a new algorithm based on the difference to detect
line segments. By use of the new difference, the process of line detection is converted to searching for local
maximum in contour differences. The detection algorithm needs no any pre-processing on the input image
beyond the calculation of contour difference. Experiments on gray scale field images show that the proposed
method can localize most plants accurately, even in the inference of noise and blur.

Key words: contour difference; Hough transform; line segment detection; plant localization
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Fig.4 Detection of vertical lines



1186 HBERE B A Jownal of Data Acquisition and Processing Vol. 35, No. 6, 2020

(a) BANEH

(a) Input images

(b) ETREZEDEIERRNSR
(b) Contour difference based method

(c) HoughZBH fIHRINI&5 5
(c) Hough transform

PS5 IR RN L

Fig.5 Detection of horizon lines

5T 58 B 22 43 A Hough 78 4 ) B4 I 7 75 , Y RE B ME A bR iC A An L4 Be . 7RI A rp 2T
Hough 78 e (¥ B 2 #8300 J7 v BE R A I 8 b B4, 2 PR & BT 0 B9 i A0 Caniny 45 301 2% 580 1 i 2
PEWCT HARD AN o T 50 B 22 73 09 BRI N 7 15 B AT EA AR BGE R, I i g
— IR B 2E 0 BRC A 3l AR R AR AT

B 6 R T 05— HAB I —— R ELRBLAY RN SE R o DS — R i A A A 2RI 25 ROk &, Hough 42
35277 15 XA T AR 2 BRI AR S I i Sl T AR AR G AR P, Canny 57 JF S04 A B IE B bR I
XL LR (0 = 25°) , B Hough 8 #e 75 1 A9 FR I G W o T 2 48 I8 22 73 75 12 0 i A 1 8 0 5 A Al
Ab PR R BN IR BRI Ok T RS iR A A RS R AC LB S 0 = 60° B e AR B
PRI 25 SRR T 3K P ol % 00 5 3k B A9 B IE 0 b i R AR A (2 B . AL AR R T, B T AR 22
G305 B IR AT 24 9 AR 10 JE AN BAR 22 81, Hough 2846 75 2 X R 4R T J7 38 43 A 44 00t AS Y A

SR AE A 3757 8, 2 T AR BUd 2 19 AR T vk, 2 ot 2 40 =i Hh B i pmic . 1A




16 & 5. —F{E R A £ o6 A& ok 1187

(2 WAER

(a) Input images

(b) TR 25y BVE PRI 45 5
(b) Contour difference based method

k-5

(c) HoughZGH FrIHRINI&5 5
(c) Hough transform

K6 BRI L

Fig.6 Detection of slant lines

TR T WA 5 i DT ] AR b R R A A5 R . RIS 2R b Rl LUA 2R T Hough 28 4 1) B4R 44
753 AT LAIE A G Hh DR PR AR bR (DR B T DR SR A B4 o DA T R] PR v of i i R AR G
G, B IRBAR IR S R R, R A AL, £ B SR 2 R 0 G R U TR T B e A
Ko FEAF TRETIN MR E GRS, AGE DGR, IR & B MAER I E M. /£ Hough
AR 7 VR SR R AR SCR AT T T2 A A Canny 535k S 32 ¢, 5 12X 1] 8] 4 G 2 ket I 8 I
R AR AN BESE A IE B MR SC AR R o AT 5 B 22 o A I AR AR, DU AT LR G 10 % £ G AR B9 R I JE
Hu bR iC A R B AL

7 HI ] P Grb B T b 48 3 A DR R I e OO, PO A R 5 P9 %, A R S AR R 2 X H A
SE L A RS o 7R 8 A S TR, % b ] r g — i T TR PO A R R T R AT T K JX e e i
Pl it MATLAB (9 imnoise fi5& ILA R o T W75 B9 52000 58 807 22 o B9 ) 5 SO R, 1 HUH G
I W B VFEE N Tol = +oo. B WA K192 AL HE AN, Hough £ I 77 1 19 25 3R IE 8 4RI 9 B
LB H o0 O SRR 2Bk TR, 5 B RS AR M 3 R A B AR L, B I R g R I H D
A I HARIN 25 AR E |, X 15 B M R 0 Hough $R I J5 v 52 0 7™ B o B 48 5 22 0 1 LR R O 7%



1188 R E B L Jowrnal of Data Acquisition and Processing Vol. 35, No. 6, 2020

(2 MABER

(a) Input images

(b) TR S H RIS
(b) Contour difference based method

(c) HoughTHMIFRML
(c) Hough transform

K7 BRI

Fig.7 Detection of plants’ location

>

(a) o= 0,020 B igE v 4t ] (b) o= 0.026H 5 T4 Bi 2 5 )7k (¢) o=0.02R Hough &t
(a) Noisy image at o = 0.02 (b) Contour difference based method at ¢ = 0.02 (c) Hough transform at o= 0.02

i £

(d) o= 0.050 = H M = V5 4 B (e) o=0.05 I THER 243 T7 V2 (f) o=0.05HoughZ:#t
(d) Noisy image at o0 = 0.05 (e) Contour difference based method at o = 0.05 () Hough transform at ¢ = 0.05



15 4 F.—F R RE 50 ALEN L X 1189

(g) o=0.10 E S5 HE (h) o=0.1RFETHERZEI) % (i) o=0.1Hough3s#:
(g) Noisy image at 0 =10.1 (h) Contour difference based method at o= 0.1 (i) Hough transform at 6= 0.1

P8 FrlgE A PR A AR IR RE i

Fig.8 Detection of plants’ location under Gaussian noise
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Table 1 Comparison of accuracy between contour

difference and Hough transform methods
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