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Vision-sensor-based Drivable Area Detection Technique for Environments
with Changes in Road Elevation and Vegetation
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Abstract

Drivable area detection is a major task in advanced driver assistance systems. For drivable area detection, several studies have pro-
posed vision-sensor-based approaches. However, conventional drivable area detection methods that use vision sensors are not suitable
for environments with changes in road elevation. In addition, if the boundary between the road and vegetation is not clear, judging a
vegetation area as a drivable area becomes a problem. Therefore, this study proposes an accurate method of detecting drivable areas
in environments in which road elevations change and vegetation exists. Experimental results show that when compared to the con-

ventional method, the proposed method improves the average accuracy and recall of drivable area detection on the KITTI vision bench-
mark suite by 3.42%p and 8.37%p, respectively. In addition, when the proposed vegetation area removal method is applied, the average
accuracy and recall are further improved by 6.43%p and 9.68%p, respectively.
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Fig. 1. Flowchart of the proposed method.

AgFshe WA A 21 AE S 2EE e HoR o
oA 3344 Ae] Puel AR GgolA] STk A=
Af B2 AES A GYA et 22 2 BA9) 5
e olgabr] wel A2g, A, thedle] Bast 5
g 7o) st g 24 ghele) L, A)E (shifty @ S
Quo R FYE B e

J. Sens. Sci. Technol. Vol. 28, No. 2, 2019

95

Af 7 AES A AA GAlE 28 55 mk22F(Sobel
vertical mask)[12]Z ©]&3F BA| A|A oIt} Alx} G2l 3kt
o] EAI= Fig. 2(a)et o] Y A} ks 7 RR 4o
2] wkA=E o] &3l 7 EFA (convolution) A4S & A4, E
Al Foelxe] Aaks A9l ool 7M. ol A4 @Yl
2 ko g Alaf ghe] zpolrt EAEHA] 7] wiEoltt. o] ¢
22 B8 92 A Aol A TH Agrt HxF o ® Ho
2|71 Wil Fig. 2(b)e} 7ol 2] o= Azt ghe] xjo]7}
EAstar, Wl 72 npaa ] AEFA A A 05T 3
o} o]#3 =2 EAo 7 Al 47 wpr3 dike] Ay}
0o 7M7H9-H Al 9GS EAZE HFete] AlRF g AAT
02X A5 A A 5 ok A A7 43S HolFE Fig. 3
oA 2pF B 7t Gl sfFsh= AAFAAE AL &
o1& 4= gtk 2 37 ntAI g BEXE AlAsHE AP 4

(1) 2 @B AFg3te] thest 7o) ofojzlct,

il

I 1, y-1)-21(x, y-1)

Gx,y)=—Ix+1,y—-1)+I(x—1,y+1) @))
+20(x, y+ DHI(x+1, p+1).
L) = {I(x, ())/), if G(x,.y)>0, 2
s otherwise.
21 (DA Ix, yy= AR B (x,p) F3EA ] AJR}F Zho] A,
Glx, yy= (x,p) FapolA 2wl 7] 4

slazie] AREM Q)
Felrk. 2 2)elA, A (D AR G(x, y)7t 0xTh & 7391
E 9 A7 G §RSL, 0m A e B9l 8
o §1310] A2 A A FAZAAR AR G 1,2 A,

o= =

Sobel Vertical Mask

Disparity

(b)

Fig. 2. Operation of the Sobel vertical mask in a disparity image; (a)
Obstacle area, (b) Road area.
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Fig. 4. Horizontal line determination process; (a) Initial v-disparity
image, (b) V-disparity image after removing noises, (c) Hor-
izontal line in the v-disparity image.
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Fig. 5. Refinement of disparities corresponding to road area.
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Fig. 7. Process of vegetation detection; (a) Color image, (b) Image
binarized by a channel of CIELAB color space, (c) Result of
vegetation detection.
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Fig. 8. Result of the proposed drivable area detection method with
vegetation area removal.
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