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Recognition of Lanes, Stop Lines and Speed Bumps using Top-view Images
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Abstract - In this paper, we propose a real-time recognition algorithm of lanes, stop lines and speed bumps on roads for
autonomous vehicles. First, we generate a top-view using the image transmitted from a camera that is installed to see the front
of a vehicle. To speed up the processing, we simplify the mapping algorithm in constructing a top-view wherein the region of
interest (ROI) is concerned. The features of lanes, stop lines and speed bumps, which are composed of lines, are searched in the
edge image of the top-view, then followed by labeling and clustering specialized to detect straight lines. The width of lines,
distances from the center of a vehicle, and curvature of each cluster are considered to select final candidates. We verify the
proposed algorithm on real roads using the commercial car (KIA K7) which is converted into an autonomous vehicle.
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Table 1 Experiment results of lane detection.

s | Aded | 5 zeg | PSS | ags o
1 W/ 9750 9428 96.6
2 F/HE 8849 8478 95.8
3 QF/SY 10447 9960 95.3
4 QE/TE 8725 8424 96.5
5 QF/H] 9237 8928 95.7
6 RE/TE 9492 9087 95.7
7 F/HE 7845 7483 95.3
8 F/HE 9132 8884 972

T 2 ZXNA H ISRE FEQIR] Al
Table 2 Distance of first detection to a stop line and speed

bump.
e | Al | ERdm || A
1 QF /A 20.72 17.44 19.08
2 QA /e 18.94 16.28 17.61
3 QF/5H 1943 17.48 18.45
4 QF/FE 17.96 15.50 16.73
5 QF/H] 18.77 16.88 17.82
6 E/TE 19.46 18.21 18.83
7 QF/HE 20.12 18.36 19.24
8 F/GS 20.94 18.82 19.88
B 3 QuEE APSE U A i
Table 3 Comparison of processing speed and recognition
rate
T 71E gagls =2 s
AelEE OF 38ms oF 18ms
ﬁ%ﬂ?&/i 26 =z 55 =29
AR QlAlE 90% 96%
BRI QMg 97.8% 97.8%

a8 12 AA = FHRA Q14
Fig. 12 Detection of lane and stop line.
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O 13 AP B TRSHR|E Q1A
Fig. 13 Detection of lane and speed bump.
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O8 14 SET R Q1AL
Fig. 14 Blurred lane recognition: (a) Before recognition, (b)

(@ A H, (b) A4 =

After recognition.
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2 AdE SYAHE ddoty xpHol g7 XYAAU &
A AE uo}?ﬂ QXS] AtgFdAlEe IXEFo =2e
& JALE SIALE 71EY] onjR] b (warping) LAE 08

5o %T‘ﬂr% AEE = QAT ZiHete] Fekst Ag|egolMd
(calibration) 22 EH Qo] LT F4THO] HANE AMES
Qrt Eo T2 ¢ =HIA EfF EFe Fuist g8t
2ot e F4sh sto] HARE X2lE o= Aol AP
Mol Ut AYAL oF 5~68 509 F8 & 95% olae] 9l
AES HYon FAM 9 SR 22 SHIEAIE 18m
Oj2ke] AgoA FZE QRERACE O]AHS XFEO] 30~50km/h<
&2 229 o) 85| AFe AMofsto] iHE 4+ AE Az

S S
=

=2
I=E=1
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2ol RHPeRE SHATREY] KYg dol salE 7%
TAI(No. 2015R1A2A1A15054026). 0] =22 20151
WSEQL SHEAETRNTY] K GSLIEO| Q1= YA 9] AIH
g ol aE M52 (No. 2015H1C1A1035914).
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