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Abstract : The engineering technology of automotive system is currently edging toward improving fuel economy.

Idle stop and go (ISG) is one of the major technology which focuses on preventing unnecessary fuel consumption up to
17% and reducing emissions due to unnecessary engine idling. The traveling model of a vehicle in mathematical form is
needed to control vehicle idling condition. However, it is almost impossible to model the vehicle traffic condition as
well as the driver behavior which is somewhat random and highly nonlinear. Therefore, alternative design with fuzzy
neural network for ISG which is close to driver's perception is suggested to improve overall efficiency of the control
system. Traveling data is acquired at traffic-jammed areas. A fuzzy clustering method is applied to make the
representative characteristic of training data using traveling data. Also, a hybrid method of neural network is applied to
tune fuzzy parameters for the optimization of ISG controller. Finally, the performance of an adaptive neural network
based fuzzy 1SG controller is verified with various experimental data gathered at real traffic congestion areas.

Key words : Idle(33] ), Fuzzy inference system (A F&A] 2=gl), Clustering(x-3 £}), Adaptive Network Fuzzy

Inference System(3H ] 2178 % 4 -&-F2A] 2=5l), Hybrid Method(3}0] .21 =71 1)

Nomenclature Subscripts
e: efficiency
F.: fuel efficiency (%) i : engine idling
Fi : fuel consumption during idling (cc/s) r: engine restart
F, : fuel consumption by restarting engine (cc) t: total
Fs : saved fuel consumption(cc) B: bumper
F. :total fuel consumption S: speed
Ti: idling stop period (5) A: acceleration
T, : times of restarting engine
Ds: Distance between bumper to bumper (m) LME

Hs: Host vehicle speed (m/s)

Ta: Target vehicle acceleration (m/s%) bk dn)= A 2 F S0 7 LA}
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Table 1 Specification of the test engine

T 1.4 DOHC
1} 7] 2H(CC) 1,399
2573 (k) 1,077
%] 31.Z = (ps/rpm) 95/6,000
Z ) E A (kg. m/rpm) 12.7/4,700
A5 AE4
&1 1l(km/l) 131
CO, vl = =H(g/km) 178
e 2
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Fig. 2 Sensors mounted in the test vehicle

23 Al & S48 7] A A A S
Al Z="I(ACC), A 8178 A] Al 2=Bl& 913to] AFE-3]
77 3227 Ghz2] #lol AlA 7} oFd Fi g ro
PolaroidA}2] Ultra Sonic Sonar SensorE
o] & o]&ste] =3 g Hlo|EE A%k
] 2 10km/h o] &2 A 8-S w3}
Al e FE Ao g ol A A
E»JXVW%Q tlo] el o] 21842
2= AAE o] 835
oA AL xpxF Ao} T3
&-3te] Fig. 3014 H.= npe} ho]
oF ApeFe] &g} 7 ﬁ.’i‘: XJEQ Cﬂzol 7}b‘5‘

2
2

-

N
©
m\l

i) %
w3
i yo
e S

01
rir
S

2

I

-
iy

oo
©
of
Lo
jin)

o{w ;lo
T
o

_?d
Q.
N
09:,‘(
N
ot =
Lo M

E

2061
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Ultrasonic Bumper to Bumper
Sensor Distance

an, x(F)

dt %r

e
Target Vehicle
Acceleration

(0

Control Input

Hy

(k)

Wheel Speed
Sensor

Host Vehicle Speed

Fig. 3 Diagram of control inputs
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Fig. 4 ISG fuzzy linguistic variables and factors
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a- Distance

b- Host vehicle speed

c- Target vehicle acceleration
Fig. 7 ISG fuzzy membership function partition
(Expert knowledge based)
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Fig. 11 ISG fuzzy input and output surface
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Fig. 12 ISG Fuzzy control result

Engine Idling Analysis
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Fig. 13 Idling Time for 66 min
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