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Abstract

. As active pedestrian protection systems use irreversible measures such as autonomous emergency braking,

false pedestrian detection should be minimized. Although CNN’s far superior performance compared to previous

methods is expected to contribute to minimizing false detection, its application suffers from its excessive computation

requirement. Recently, we proposed a method improving the pedestrian detection system in real-time by predicting an

area that includes all possible future paths through statistical analysis of the path prediction error. This paper proposes a

method that can narrow down the area by analyzing the path prediction error considering both vehicle speed and yaw

rate simultaneously. It also proposes a lookup table-based implementation that makes training and execution easier and

more robust. Experimental results show that the proposed method can reduce the computation burden of hypothesis
verification by 63.68 % when it is applied to the raw data of the KITTI Vision Benchmark Suite.
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Fig. 1 Setup method of ROPP and ROD: (a) ROPP setup
method, (b) ROD setup method
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(b)
Fig. 2 Example of ROD setup: (a) center coordinate system
of the vehicle, (b) input image coordinate system

Fig. 3 Example of pedestrian filtering based on ROD
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Fig. 4 Example of pedestrian filtering based on ROD: (a)
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Table 1 Comparisons of real path inclusion rate and ROD
ratio relative to full image when training data and
test data are the same

Real path inclusion | ROD ratio relative to

Method rate (%) full image (%)
Previous method 99.28 28.96
LUT (min-max) 99.95 24.02

LUT (p-0) 99.24 18.38

Table 2 Comparisons of real path inclusion rate and ROD
ratio relative to full image when training data and
test data are separated

Orientation error using
end points
ROD ratio
relative to
full image
(%)

Orientation error using
all points on real path
ROD ratio
relative to
full image
()

Method | Real path
inclusion

rate (%)

Real path
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rate (%)

LUT
(min-max)
LUT (u-0)

94.38 21.87 98.14 22.23

96.94 19.73 98.25 18.16
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Fig. 10 Examples of ROPP setting comparison between
previous method and proposed method: (a) straight
driving at low speed 1, (b) straight driving at low
speed 2, (c) straight driving at high speed, (d) before
turning, (e) during turning, (f) after turning
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