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Fast line edge feature extraction using image gradients

Xia Junying, Xu Xiaoquan, Xiong Jiulong
College of Mechatronic Engineering and Automation, National University of Defense Technology, Changsha 410073, China

Abstract: In order to meet the real-time requirements of vision detection systems, an efficient line edge extraction method
using image gradient is proposed. First, by using gradient information of the image and the property that two points define a
line, line segments in the image are quickly located and scanned. Then, the scanned line segments are fitted through a
method minimizing the geometric distances. Finally, a collinearity judging approach based on the projection distances of
line segment endpoints is applied to all the line segments, after which the collinear line segments are linked together and re-
fitted to obtain the final line edge features. Experimental results indicate that the time consumed by the proposed method is
only about a half of the fastest improved Hough transform method . Furthermore, with the given parameters, the method is
highly adaptable to different images. It can satisfy the real-time and precision requirements of the line edge feature extrac-
tion processes in various vision detection systems.

Key words: computer vision; line detection; gradient; line segment; line fitting
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Fig. 1 Support area of an edge point
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— 5, RN (A R 60 o T B R i A 389 R
UL Zead Canny BF RIS 21 130 5 114 .
3.1 s

FHETRA 3 i S ) (& 5 R T 3 AR R A
PEREHEAT ILHR ., %5 1 @4 OpenCV By &4, 10
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R 3 FVEEAARIIACR . 5 2 IR —A T BV
SE R N 9 (a) FaR, K/ R 384 x 384, 8] 9

= v

(d) A SCEHILAG N 25

(c) KHT Kz 45 5

E 8 OpenCV ik % 5 sk
Fig.8 Experiment result of the OpenCV test image
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K9 FfFIR RS ss

Fig.9  Experiment result of the workpiece picture

(d) ASSCE A I 452
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FHRHUARE W I B SRS BRI 7, an ] 10 () BT
7, KNG 512 x 512, 3 PGk (9§ eSS SR vh 1] 10
(b)—(d) @t T A, 558 3 iR E R
MERILFS TR

(a) R S (b) SHT A5 I &5 R

(c) KHT il 4 (d) ASCELAT I 25 R
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B0 bR im i J sE e s

Fig. 10 Experiment result of the chessboard picture
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Table 1 Detection result comparision of the three methods

iz SHT4S KHT %% AL R
KIg
AR Fwm o mAR R RHR ER AR
E8(a) 12 8 5 11 3 12 0
E9(a) 7 7 5 6 0 7 0

El 10(a) 16 16 63 16 12 16 6

1 1 A& 10 (b) FTRIFE t, SHT Al 2] 1A
IR LR, X TS RO T B S s ]
FEAE T R B 5 AR R AR (LK, b 2 LY
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WS (o A5 AR 254 30 % 1) T 2 T B 4% 12 ol LA
ET AL BT R R IE M E TS hT
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B Fte t ), T8110 Ce) (F) 3 530 45 1 T KHT Fi
ARSCOTIER T 16 SR B2, W LA, AR SO
g R 8 SR TE B 6E T REAR Y 16 ZK B 4k, i KHT
WIFETRHE T AME 4 2R HE M FEBHBLLRE T 4 B R
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HAERENE T2 EG, R AR
7B, SHT A1 KHT 38 52 9415 46 il S 40t vl DLk 31 5
T ORI R R o (ELR , SI2 B iy P P AR B 4 R R 2
PN BT S BRI LAY, X R H A £
BRI Ty B 2 — . AR SOk BARB AR T
BN SEL ARIX L S HGE A [F] BRI RE ) 258
182 bR dy F1 T, SMd A SO 9 S 50— eRR v]
DS RIBAF RBUOR o dy RORFIE VR0 0 2 W 24
FREE I T, WIPE T 75 25 I 5] — i Wi A% 2B
(A B I 8, R () RS T AR 3, Bt AR 2%
SRR BT E . R EUR A AR AR T L
PATE AT S, W T R T, ] R B
R 85 5 7= R ), W SRR A B R 1Y) B4R 1 2%
PG TIF, AT LR T A T, R AR/ N AR, 75 D)0 Y
NS YR —L, i RH T ILAEEE R/ Mb
AR5 1% AR SR I B8 HRORS B2 LE Hough A8 482 75 3%
B SCHR ] 12 ] At 45 2R B 3 o0 X N ) 14k S B0
SREE R T AR EL 5
3.2 HiEME

3 PR A T 3 i 4k 1] 5 A4 7 ARG T T
FROINE ] A0 22 2 BTz, T A 45 51 R 3a 4T 100 RS2
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T2 14 £5 DL, e KHT (H A SCHk b e )
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Table 2 Run time comparision of the three methods

PATHT ]/ ms
e
Canny 51 SHT KHT AT
& 8(a) 5.5 16.4 2.3 1.1
& 9(a) 6.9 16.7 2.2 1.2
K 10(a)  12.4 67.3 7.1 2.3

H T 2R BB R B, AR SO 1 B LA
5[] LU FEAL Hough AR A5 59 3k 22 22 (H 2D TR ifi
Hough 72846 ) , ANH] T BLHE 1 A A7 52 BR Y 28 58 b
o AER, i T 075k ook i 2 T G ORIR 2 [ 15 2
Py 5 IE] 6, X5 AT 2 BRI R 8, ] AR AENAF
O B 0 5 PR AN 2 TR A 8 T4, A PS8 i i 1
JUATZJ5E K HE B TR B A BT AT 4k 22 647 40 2R
R I T 28 B R T 0 Jr ik UM |, AR SO ik
AR 8 E W AE S 22, (E2 i T 0] LA A shig Bk
ROt i, ShAS AT BT AR HOX 2807 34 2 /b iR
B SNSRI EE, XA
TE B R IE N 2 — o e sh, i T SRk I
FHIIER R B S R R A 2 % B AL 1A B

URNE , AR SHT 5l KHT AR 138 2 — % A4S
JEE A 2500 /) 8 A T] B, DA T 5 28 5 22 (14 A A7 TS
KA I 1]

4 &

ASSCSL R T AL AT 2R G 0 S PR R 2L X
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