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Abstract: In this paper, we propose a vision-based method to recognize lane changes of an autonomous vehicle. The proposed
method is based on six states of driving situations defined by the positional relationship between a vehicle and its nearest lane
detected. With the combinations of these states, the lane change is detected. The proposed method yields 98% recognition
accuracy of lane change even in poor situations with partially invisible lanes.
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(a) Original image.

(b) IPT image.

(b) IPT image. (b) Edges detected by Sobel operator.
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Fig. 1. Inverse Perspective Transform. Fig. 2. Sobel Edge Detection.
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Fig. 4. Result of Lane Extraction.

7L AAE RS & F Uvh Ao 29 AE o83
shte] Aoz 1A fsiME o9t B A
EAE o] 83=F Stk

shte] Aol AWl oA AZ wbgoE FZ2E Ak
9] ZFo] JXE 1 A7|(Magnitude)FhS 2 W3 glo]
H|S=38131 BF3KOrientation) 32 BH 9148 7HRIch =3 A
g7t HoldE Ao Fo] FH FolAe W I
© t2A o Aiske] e Al Fol Aol 7@
Sl GG F A7) "ok aEla =2 F3 59 x}%kur
o] o]FE HAYGEE 4508 Aabd £2)(3)7 Zo] B
g5 T 4§ Aok

m(Jclme, y) > threshold

rx

m(ml,y) = m(xz,y) + margin,

1 3

Eﬂ' < o(atpy) < 57r s (3)
ABS(o (:L’l, )— o(xz,y))Z ™+ margin,

Ty — Ty = witdhy,,,

o7]ollx x13} x2& 2 yHol YA Ao P
Ao sFEE Helth & A (x, y)elAe =7
m(z,y)=mag(Vf(z,y) 2 ABdeta, WF 3k
o(z,y)

=ori(Vf(z,y)) &2 A 3}tk
€ x1, 25 Zo} x1+x2)25 2] $X= A7)

o] wiRAAE 192x144%94 02 AL 393, 520)
9] threshold= 0.15, Marginl-> 0.3, Margin2= 0.2, 1811
A9l L& 510Pixel 2 A3l A¥L Fgck 2 A 1
 4ollA Zpde] ALl YwA] oA AEEo] FAE3] Al
A" As I 5 Arh

2

o

o

QERESIERE

gl

ol
-

a9 5 AN A= Ay}
Fig. 5. Result of Line Detection.
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Fig. 6. Result of Lane Detection.
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Fig. 7. Most Adjacent Lane.
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Fig. 8. States of a Vehicle.
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A : x > Image Center, 6 < 0.
B : x = Image Center, 6 < 0.
: X < Image Center, 6 < 0.
: X < Image Center, 6 > 0.
: x =~ Image Center, 6 > 0.
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Fig. 10. Lane Change to the Right.

20

Y11 FHJAHAAA ] R
Fig. 11. Information on the Most Adjacent Lane.
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Fig. 14. Examples of False Lane Detection.
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