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Research on parking small obstacle detection technology

Chang Rui Sang Haifeng

(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: As the obstacle detection technology has become an important part of ADAS, many kinds of obstacles are difficult to cover.
Therefore, a method of detecting small obstacles during car parking based on panoramic vision system is proposed. First, the real-time
pictures in four directions map to the panoramic view using perspective transformation and image mosaic. A detection model of the ground
feature point is proposed, which can be accurately extracted and matched with the right angle intersection of the parking line. After
obtaining the ground feature points in the two frames, self-vehicle motion estimate is calculated by the SVD decomposition method and the
simulated current frame of the previous frame is obtained, and the dynamic background is eliminated. Finally, a detection method based
on color segmentation is proposed to determine whether it is an obstacle part. To verify the feasibility of the algorithm, various small
obstacles were placed in the parking for testing, with a total of 864 obstacles in the three video sequences, with an average true positive
rate of 94. 7% and an average false alarm Rate of 7.3%. The results show that the algorithm can detect small obstacles in parking with
certain accuracy and robustness.

Keywords : obstacle detection; perspective transformation; the SVD decomposition; dynamic background; color segmentation
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Fig. 1 Overall flow chart

2 EERBE1BIKE

TEJR 7 4 Bh 728 B 45t sl rpr | o) 1B 05 9 A 4G T e
360 B, X — Lar " A AL EELE 360 425t
ZGLTCHE A M S FRIR A5 3 R k728 B 5% i W
fEHb LI G , nE 2 FioR, & G 2 4
A HHRAEIR G 4 D7 ) B IR 4% Sk | SRR ALY 28
vl , PR LG B et MR 5 Sk A b e AR IRCEEAR LS 4K
2.1 BRBRLFERFIE

FHALARE P LA R AR FL A H S 80 ARS8k, IR k]
DI 0 MR A58 Sk AT 65 1E 1 1) 7 i B AT B o 38 Y
G, AU E 0 R 5 Sk 0 FH 5K O AR vk, AN AT — 5K



AL NI 7} alllEs % N0 171 -

P2 ORI IE A4 £ IR 55 Sk i T

Fig.2  Uncorrected fisheye lens picture
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Table 2 Ground parking spot detection error

gl LI ZEAGE 55 5% 22/ pixel
1 1.54
2 1.21
3 1.26
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Table 3 Detection of obstacle data results

gl N TP FP  TPR/% Precision/% FAR/%
1 366 348 24 95.1 93.5 6.5
2 234 217 20 92.7 91.6 8.4
3 264 254 19 96. 2 93.0 7.0

3 N R S FEARL, TP S TE A ) A5
VIR R L, FP R B 1 b H) 5 2 B A ) E i, TPR ((true
positive rate ) N A 1K Precision 3% 7 IfE i %, FAR
(false alarm rate) FrRim iR MR AT,

TP
TPR = — (23)
N
TP
Precision = ———— (24)
TP + FP
FP
FAR = (25)
TP + FP
x4 FHiEXH
Table 4 Method comparison
5 TPR/% FAR/ %
SCHR[2] 90 7.8
AT 94.7 7.3
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