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A Study on a Test Platform for AWS (All-Wheel-Steering) ECU
(Electronic Control Unit) of the Bi-modal Tram
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ABSTRACT

In the development process of an ECU (Electrical Control Unit), numerous tests are necessary to evaluate the
performance and control algorithm. The vehicle based test is expensive and requires long time. Also, it is
difficult to guarantee the safety of the test driver. To overcome the various problems faced in the
development process, the ECU test has been done using HIL (Hardware In the Loop). The HIL environment
has the actual hardware including an ECU and a virtual vehicle model. In this paper, the test platform
environment is devloped for the AWS ECU black box test. The test platform is built on HIL (Hardware In
the Loop) architecture. Using the developed test platform, the control algorithm of the AWS ECU can be
evaluated under the virtual driving condition of the bi-modal tram. Driving conditions, such as a front steering
angle and vehicle velocity, are defined through the PC (Personal Computer) input. Input signals are
transformed to electrical signals in the PC. These signals become the input conditions of the AWS ECU. The
AWS ECU is stimulated by arbitory input conditons, and responses of the system are observed.

1. INTRODUCTION
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Fig. 1 Bicycle model of the Bi-modal Tram
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Table 1. Bi-modal Tram Specification

Value
Variable Description

(mm)
a Articulation angle -
o, Axlel steering angle —
o, Axle2 steering angle -
53 Axle3 steering angle -
W, Wheel base between axle 1 and axle 2 7700
W, Distance between axle 3 and articulation point 6385
Pl Distance between bodyl virtual rigid axle and axle2 | 2300
P2 Distance between body2 virtual rigid axle and axle3 | 2000

5 [ BiX tand, .

, =—tan 721}1 —p, (D
5 1 P, X tano 5
3 = tan ﬁ ( )

3. AWS ECU TEST

3.1 Test Platform Set up
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Fig. 2 AWS ECU Test Platform Schematic Fig. 3 AWS ECU Test Platform

3.2 Test Method for the AWS ECU
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4. BI-MODAL TRAM DRIVING SIMULATION

4.1 MULTI-BODY DYNAMICS MODEL
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Fig. 10 AWS Control Procedure in Dynamics model

4.2 DYNAMICS MODEL VERIFICATION
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4.3 SIMULATION 1 (J-TURN, 10km/h)
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4.4 SIMULATION 2 (LANE CHANGE, 50km/h)
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5. CONCLUSION
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