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ABSTRACT

This paper describes the tracking algorithm performance evaluation for autonomous vehicle using a safety
envelope based path. As the level of autonomous vehicle technologies evolves along with the development
of relevant supporting modules including sensors, more advanced methodologies for path generation and
tracking are needed. A safety envelope zone, designated as the obstacle free regions between the roadway
edges, would be introduced and refined for further application with more detailed specifications. In this paper,
the performance of the path tracking algorithm based on the generated path would be evaluated under safety
envelop environment. In this process, static obstacle map for safety envelope was created using Lidar based
vehicle information such as current vehicle location, speed and yaw rate that were collected under various
driving setups at Seoul National University roadways. A level of safety was evaluated through CarSim
simulation based on paths generated with two different references: a safety envelope based path and a GPS
data based one. A better performance was observed for tracking with the safety envelop based path than
that with the GPS based one.
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Table 1 Sensor specifications for a test car

Components/Model Specification
GPS/RT3002 — Update rate: 100Hz
— Position accuracy: 1.5m
— Velocity accuracy: 0.1km/h
Camera/ — View field: 40° X 30°
S—Cam3 — Detection range: 80m
AVM Camera/ — View angle: 185°
360 Omni View — Resolution: 800%480
LiDAR/ — 4 scanning layers
ibeo LUX LIDAR — Horizontal field of view:
2 layers: 110°(50° to —60°)
4 layers: 85°(35° to -50°)
— Vertical field of view: 3.2°
— Data rate: 12.5~50.0 Hz
— Accuracy: 10cm

4-Layer IBEO
- Range : ~90m
- FOV i +/- 45deg

I—

Camera AVM
- Range : 5~80m FOV: 1852(4%) /
- FOV : +/- 20deg 1420(°0)

Fig. 2 Sensor detection range and FOV
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Fig. 7 Schematic diagram of front steering angle estimation
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