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A Fuzzy Agent System to Control the State Transition for
an Autonomous Decision Making on Taxi Driving

Chun Kyu, Lim' - Byung Wook, Kang'

ABSTRACT

In this paper, we apply software agents, which use fuzzy logic and make autonomous decisions according to state transitions, to car
driving environment. We carry out an experiment on artificial intelligent car driving in terms of real-time reactive agents. Inference
techniques for constructing real-time reactive agents consider the settings with max-product inference, n-fuzzy rules, and n-associatives
(A4, By, -+, (Ay, Bn). Then we perform defuzzification processes, extract a central value, and work out inference processes.

Key Words : Fuzzy Logic, Fuzzy Inference, Autonomous Decision-making, Reactive Agent
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Function Reflex—Agent-With—State(percept)
return action
static: state, a description of the current world
state
rules, a set of condition-action rules
state-UPDATE_STATE(state, percept)
rule—-RULE_MATCH(state, rules)
action-RULE[rule]
state—UPDATE_STATE(state, action)
return action
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X Y Y X Y X Y X Y
0

X

700
700 1 800 1 875 1 925 1 ]1000] 1
900 0 950 0 100 0

(E 5 @28 2% =

More- Very-
Medium | Close Close Close Zerg
(FD) (MD) (MC) (CD) (Ve) (ZD)

Y| XY |X|Y
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YIX|Y| XY

|71’1‘ {xo < XIOD) {

return(A[0]);

} else if (xo > XIN_ELEM -1]) {
return(A[N_ELEM -1]);

}

/2% 3 AL

for (si = 0; si < N_.ELEM-1; si++) {
if ((xo >= X[si])&&(xo <= X[si+1])) {
if (X[si] == X[si+1D {

A% G2 1A 2 Ftog

} else {

ad fe M3 Ryge

}

}

}

return(ao);
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float MemberShip(float xo, float X[], float A[])
{
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(1) max-product £&

max-product &0 9J3) dAzo]A9 A&zhe A

o) £ A HA = max(S_SS+*D_FD, A_H A),9 A%
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A_SA = max(S_ZS, A_SA);
A_HA = max(S_SS*_FD, A_HA);

A_SB = max(S_FS+*D_VD, A_SB);
A_HB = max(S_FS*D_ZD, A_HB);

3.2.2 B3SE 7459 B9

i=}
2% 4 gt} d& &% "Infer Engine(A_HB, HB, R
&% @ AHBS WX A HBS #¢ B8 Ay ola

InferEngine(A_HB, HB, R);
Maximum(R, ZERO, O);
InferEngine(A_SB, SB, R);
Maximum(R, O, O);
InferEngine(A_ZA, ZA, R);
Maximum(R, O, 0);
InferEngine(A_SA, SA, R);
Maximum(R, O, O);
InferEngine(A_HA, HA, R);
Maximum(R, O, O);
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void DeFuzzyier(float YIN_ELEM], float
BIN_ELEM], float *Yo)

{

yB_sum = 0.0; B_sum = 0.0;

for (si = 0; si < (N_LELEM -1); si++) {

yB_sum += ((Y[si] + Yisi+1])/2)*
((Blsi] + Blsi+11)/2);

B_sum += (B[si] + Blsi+11)/2;

}

if (B_sum != 0.0) {
*Yo = yB_sum/B_sum;
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iflreason->Upd de_time = 0)
{
reason->Upside_time = 1 ;
YA it
if( (stremp{reason->Signal _coler, Not) == 0) )

{
if((First_dgnal - Signal_digtant) <=
(intreason->Total_distant &&
{int)reason- >Total distant <= First_dgnal } || ( (
{Second.signal - Signal_distant) <=
(intreason- >Total .distant) &&
{int)reason- >Total _distant <= Second signal}
{
while{node->next = NULL)
node = node->next ;
if( (node->next == NULL) && (reason->Upside_time
==10))
{
Signal time?(reason) ;
}
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