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Lane detection algorithm based on improved hough
transform coupled density space clustering
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Abstract: In order to improve the accuracy and robusiness of lane detection, as well as reduce the influence of illumination change and
background interference, an improved Hough transform coupling density space clustering algorithm for lane line detection was proposed.
Firstly, the lane line model is established, and the lane boundary is decomposed into a series of small line segments, which are
represented by the least square method. Secondly, the improved Hough transform was used to detect the small line segments in the
image. A noisy density based spatial clustering of applications with noise was introduced to cluster the extracted small segments, filter
out the redundancy and noise in the image, and retain the key information of lane boundary. Then, the gradient direction of the edge
pixels was used to define the direction of the small line segments, so that the small line segments on the same side of the boundary have
the same direction, while the two small line segments on the opposite lane boundary have the opposite direction. Through the direction
function of the small line segments, the candidate clusters of the lane segments were obtained. Finally, according to the candidate
clusters, the vanishing point was used to fit the final lane line. It was tested in Caltech data set and the actual road, the data shows that
compared with the current popular lane line detection algorithm, under the bad factors such as illumination change and background
interference, this algorithm presents more ideal accuracy and robustness, which can accurately identify the normal lane line.
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4. 85% AT X R, ARSI 516 491 95.15 4.85

(a) 3CHR[6] (b) SCHR[7] (c) CHR[8] (d) ACE:
(a) Reference [6] (b) Reference [7] (c) Reference [8] (d) This algorithm

ICINEE kA CTE= ey
Fig.9 Self made database test
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B RRCER ) R A LR I P A — R AR,
YRR I ST R AT, RE AR IR R G i TR ], 7
ITS W EAAEEE L, ASER Caltech 4L , 7357100
T1£ Cordova 5 Washington 5t g Rl EUE 1) V- 112 5
ARl W 4 iR, M 4 F i, AR SCE L FER Ry
46. 41 ms, SCHK[ 6-8 ] FERT 43514 50. 28 34. 84 .86. 66 ms , JIf
PEBAEFENT b2 T30k 7] T SCHk[ 6,81, FEZEA
JESCHR[ 612k T Hough 285 Kalman S8, 75 258 1%,
ROI $2IC 3070 A8 4 | B2 A0 RN B 55— R I RAE, 75
THFEMBT T 2, SCER[ 7 1l s T R B R P e i
JREE A, A5 AT 8 e LA, Sk e ) o, U AE 4
FhE L iz Ba ) fe 2, SCHR[ 7] TR A T CNN Al
RNN FHZE A 1 J7 %, 5 2 KA, i T IO RMARRL
ARSCE B TR A T Mt Hough 254 5 DBSCAN , i i
WE B E AR TUAR ZEIE R LB, i DBSCAN P2,
P T EIERT AR,

% 4 Caltech HIEE FRERNIX
Table 4 Efficiency test on Caltech dataset

15 SH 38 B E]/ ms
SCHR[6] SCHR[ 7] SCHR[ 8] AL
Cordova 49.21 32.95 85.20 45.32
Washington 51.35 36.73 88.12 47.51
XA 50.28 34. 84 86. 66 46. 41
5 & &

P T — RS E Y 45 TE LA I O 58 1% 0T SR RE S S
S FERAAS I HH 2 i AR 2k, I EE A 2R AR R R A B
e HERI . O R I R R — N B
AL IR RAE ST I E A BT,
AU AP T BAS AESR BOT L HERAS I /N BE, 8 —Fh
iR Hough A2 s I /N2 B A 7 1 | 17 12 BE G A )
(LT B AA /NI H L E /N B, I B e
HAT G, SRIG, I DBSCAN Xt/NREBE TR 2 i
D TU A MM (5 B T A S0 ue R WY, BT $R IR A
Caltech %i4i 4215 1 i 4% 18 K 46 _LIBCRAR L7 A9 280C8 , i
HEA RAFmsem i,
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