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ABSTRACT

For automated vehicles, the integrity and fault tolerance of environment perception sensor have been an

important issue. This paper presents radar, vision, lidar (laser radar) fusion—based fault detection algorithm for

autonomous vehicles. In this paper, characteristics of

each sensor are shown. And the error of states of moving

targets estimated by each sensor is analyzed to present the method to detect fault of environment sensors by

characteristic of this error. Each estimation of moving targets isperformed by EKF/IMM method. To guarantee

the reliability of fault detection algorithm of environment sensor, various driving data in several types of road

i1s analyzed.
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Fig. 1 Overall structure of Radar—Lidar—
Camera—fusion—based fault detection algorithm
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Fig. 2 sensor configuration of K7
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Fig. 5 Longitudinal position of detected object

Latitudinal Position
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Fig. 7 Analysis on each sensor and their characteristic
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Fig. 8 Driving course: Seoul National University
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Fig. 11 longitudinal/lateral position error

Normal Distrivution of e,

——Lidar
—Radar
- - Camera

-1 08 -06 -04 -02 o

[m]

02 04 06 08 1

Fig. 12 standard normal distribution of
longitudinal position error
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Table 1 mean and variance: longitudinal position error

Mean[m] Variance
Radar 0.0344 0.0410
Camera 0.0388 0.0411
Lidar -0.0158 0.0512

Normal Distribution of e,
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Fig. 13 standard normal distribution of lateral position error

Table 2 mean and variance: lateral position error

Mean[m] Variance
Radar -0.0114 0.1344
Camera 0.1069 0.1524
Lidar 0.1069 0.2320
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Fig. 14 standard normal distribution of longitudinal
position error

Table 3 mean and variance: longitudinal position error

Mean [m] Variance
Radar —-0.0018 0.0094
Camera 0.0014 0.0135
Lidar 4.8946 0.5821
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Fig. 15 standard normal distribution of lateral position error

Table 4 mean and variance: lateral position error

Mean [m] Variance

Radar 0.1144 0.1144
Camera —0.0166 0.0621
Lidar 0.1407 0.3958
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