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An Experience-Type Car Maintenance Training System based on
Logic Simulation

Gil-Sik Park - Dae-Sung Park - Ki Hyun Park - Juntae Kim

ABSTRACT

Recently, researches on the application of IT technology to various fields including traditional industries are
becoming more popular. One challenge in the field of education is to understand the way how technology may
support learning, and research on self-directed learning has been accelerated by integrating education and IT
technology. The process of self-directed learning in e-learning applications such as Car Maintenance Training is very
difficult and complicated. Previous studies on car maintenance training applications provided simple training
scenarios with predetermined action sequences. To incorporate self-directed learning in car maintenance training,
however, trainees must be able to perform various maintenance operations himself and experience various situations.
To provide such functionality, it is necessary to obtain an accurate response for various operations of trainees, but
it requires complicated calculations with respect to varieties in the electrical and mechanical processes of a car. In

this paper, we develop a logic simulation agent using JESS inference engine in which self-directed learning is
achieved by capturing the behavior of trainees and simulating car operations without complicated physical simulations

in car maintenance training.

Key words : E-training, E-learning, Logic simulation, JESS, Car maintenance
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Table 1. The list of the variables for simulation

Type Variable name Description |  Value
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(LS) engine
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<LS : new state of the car>
<LS : new state of the simulator>

)

Fig. 7. Logic simulation rule in JESS form
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(defrule on_statel

(tCar {
SP_ENGN BATTERY = "GOOD" &&
TR BODY IGBTN = "RELEASED" &&
TR BODY FOOTBREAK == "OFF" &&
LS IGMODE = "ACC" &&
LS START STATE = "FALSE"

b))

=
(put "TR_BODY_IGBTN" "OFF")
(put "LS_IGMODE" "ON")
(debug "on_statel")

)

2

(defrule on_state2

(tCar {
LS START STATE = "FALSE" &&
TR _BODY _IGBTN = "RELEASED" &&
SP_ENGN_BATTERY = "GOOD" &&
TR BODY FOOTBREAK == "OFF" &&
LS IGMODE = "ON" &&
TR BODY_GEAR != "P"

1

=
(put "TR_BODY_IGBTN" "OFF")
(put "LS IGMODE" "ACC")
(debug "on_state2")

)

Fig. 9. An example of JESS rules related to car start up

Table 2. List of simulation rule files

File name Rules related to Number

of rules
cetme uesclp | (LR N neon | ™
tool_rule.clp diagnosis tools 48
start_rules.clp ignition sequence 38
electric_rule.clp electric system 26
compression.clp fuel system 24
etc_system.clp ETC system 18
igcoil.clp ignition system 16
malfunction.clp engine malfunction 35
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Fig. 11. Measuring tools (Scan tool, Multimeter, Compression
Pressure gauge)
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Fig. 12. The simulator state before start up

78 Hok Y A olQlof= AA| F2H WeE 4t
BoI5hH RPM27} 60002 11931, 7]ojSx} el
7 h%EM FAJE]DL OHA AlES A7]9el
AL Qlglens Beola 5k AT Holsle A
_/[:

oh:].

fllo 3 rto mlo g

rl-rt e i mlm

Ag o]l Ule S2rdlo] 5312 He= 5
ofolck. Wby HoleE A wele Weer 9] A
Agche th2 geo AxdeE ol FHsslk
Fig. 14 (GB|Zol ) AZEl A5} gu] Ea A2

ol £ 1=20] %59 ofol=st ol W3k WAL

qN 32

A3 Mz 2014 62 @D



D
Ls_BODY_ETC_SYSTEM

|| [[E5EoDv_RPH_GAGE
EIUA Y YA £ ore =

o2 5%
B4 0 TR oFF |
EUEREL oFF
BODY_TAILLIGHT_LAWP [

UOH 5T OFF 5_BODY_WIPER

HEHNH O lcLosE

HEIRI 27

LRk

CEEREEEE [CONN.

Fig 13. The simulator state after start up

Fig. 14. The car maintenance training system using the logic
simulation
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