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Gradient-pair constraint for structure lane detection

Wang Yongzhong, Wang Xiaoyun, Wen Chenglin
School of Automation, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: The lane detection is a key step in unmanned vehicles and lane departure warning system. For improving the
reliability of lane detection under complicated situation, such as shadows, damaged pavement and vehicle occlusion, the
characters of structure lane that the gradient of both side lane marker have opposite directions is utilized, and the lane
detection problem is converted to detect the middle line and width of lane based on gradient-pair constraint. Then the
parallel perspective model and linear-hyperbola model are used respectively to estimate the vanishing point coordinate, lane
width and parameters of middle line by Hough transform. Compared with the other two algorithms under complicated lane
situation in extensive experiments, the results demonstrate the effectiveness of the proposed method.

Key words: lane detection; gradient-pair constraint; linear-hyperbola model; parallel perspective model; Hough
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Fig.3  The results of mid-line detection
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B4 TTLUR I A R ALEE T B2 A
LB, I HAF A B2 A0 A 0 0 a4 A e S
Ol TEIE 4(a) 4 E LB G- TR e £ I, SCHR
(8, 11 ] iy ik B B A8 2 A LR T s, A SO
¥ P ARG s RGN HE P A B 25 72 AT 4. (b) i %
TIAFPERS A S B2 1) 40, SCHRL 8 | i i 7 ik A i Atk
AEHER RS I 21 4238, (B 7R 2L b & AR T R AR, SCHR
[ UL TR IR0 20 2 TE 2 A It 7 A 1 R A i
P2, AR SCT5 3 T LAERA ARG I 1 70 A7 P A 4
2 4(e) B haE s, il LI HASSOE R
REIMACR AL T ICHR 8, 11 JIAE A 7 4 (d) Ay
A H T8 R, SRR OO0 SCRIRL 8, 11 K™ A T 4%

DRI BRASE , A SCTT AT R AT LAMER HAS I Hh 7247 9
{RIBSTEES 98

KIS A B bR slor S g 4 2R . T LU
BT B A0 5 T O FE 2 A8 % I R R SRR
FRLLA HTE 5 7 1 SR 58 R A7 A 7™ G LA
LHAMASEAR R T IAFE B 5, 72 S (a) P
R — MRSk, — M oA RE L, ELAE T S A A7 15 4 47
(R, SCHR 8, 11 ] 7 sk AE I I 5 B I 45 21
SRS, TS SCT7 vk RE 8 VA 1 AGL DN b N 4 42 3
21 5(b) (o) MM Zia L3 o e 2k, H 45180
A A AR B, SCRRE 8, 11 ] Y7 IR A T
FRDRAG , AR SCT5 95 BE RS S RGBS 4 A T E , S B e
(4 TE LA 5 (d) s A I 4B 2D 2 A7 AE HoAth
AR T, SCRR (8 ) 975 I AR b 7= 18 1 4
R A 22, 00 SCHR [ 11 ] MIAS SCH: R e 68 Vi i i S
W 22 A I

(@) (b) (d)
KIS B B ERER I 4 L 45 2R
Fig.5 Some lane detection results on video B
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