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Building the Test Platform for All Wheel Steering Control System of
Bi-Modal Tram
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ABSTRACT

Recently, embedded systems role as control systems instead of mechanical control systems in many parts of
vehicles. In cases that embedded systems are used controling the electric signal, it is important to secure
the reliability of a software within embedded systems. In this paper, the test platform for securing the
reliability and real-time characteristic of the embedded system that controls electric signal of All Wheel
Steering Control System in a Bi-modal tram is proposed. The platform is built on a HIL (Hardware In the
Loop) architecture. Through the HIL platform, various vehicle conditions, driver activities and environment
conditions can be successfully tested without actual driving, hence improving the reliability of the embedded
system for the All Wheel Steering Control System.
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Table. 1 Wheel Base

Bi-modal Tram

Exp W, 7710
(mm) W, 7575
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Table 2. AWS &9 olga 44 o

Connector Pin # Description

15 AlI3 HALl Potentiometer A Input

16 Al4 HA?2 Potentiometer B Input

13 TRACK A Potentiometer TRACK A Input

14 TRACK B Potentiometer TRACK B Input

17 PR%EN%IRQ Proportional valve Pressure Sensor Input
18 EE?\IEINS III%Q Centering circuit Pressure Sensor Input
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Coninector Pin #

1 LVDT VSS |LVDT VSS
LVDT -

2 SIGNAL LVDT Azts 9la

8 LVDT GND |LVDT Ground
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Table 4. AWS 2E2| A7y 48 A

Connector Pin # | Pin Name l Description ‘

28 ABS-SENSOR

" A 2y &%

37 C3 SIGNAL A1E A S
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o] grz BN Foktoz Al£3 3 gltl. CANopen ZZEZ S 2@ F73 HAIAE 7MA &, °
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Table 5. AWS 259 CAN ¥4 73
Basic CANopen¥ %3t
Baudrate negotiationa AM&-3HA & &

fFrotoce! NMT startup procedure® AM&314 &%
A WA SYNC dAA7 EdjA 98
Speed 250 kbit/sec
Node ID 11 bit IDT A&7

Synchronization CANopen SYNC W AlA| A&

AWS ZEE CAN BAS B8 NCSZRH 2% 99 2 Jug dwhied A
UARTEA A2& AWS RE9 Y% Jaugg 2437 93 AFES $48 d A-gd.

Table 6. AWS €9 54

Connector Pin # i ] | Description
11 CAN+ CAN High pin
12 CAN- CAN Low pin
30 Rxd UART Receive pin
31 Txd UART Transmit pin

AWS 2E& & Tl 049 22439 919 gAY 99 AAx Utk 2 9AE GEEe 24V

Table 7. AWS 559 tx€ ¢&49 A

[ Connector Pin # | Pin Name Description '

44 NONE FAULT AXLE 3 Digital Input
43 12%) NE FAULT AXLE Digital Input
5 AXLE LEFT CONTROL Digital Input
23 REVERSE SIGNAL Digital Input
7 AXLE RIGHT ‘ Digital Input




CONTROL
24 SPARE Digital Input
% MANUAL STEERING Digital Input
9 SPARE Digital Input
27 SYSTEM READY Digital Input
32 BYPASS VALVE Digital Output
53 N ILE Digital Output
50 CENTER VALVE Digital Output
51 VST HYDRO Digital Output
54 NONE PRIO0 FAULT Digital Output
47 NO RELEASE DOOR2 Digital Output
45 1%/1’11? A%?I:‘ADY TO Digital Output
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