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Abstract : Sip ratio isimportant to antiskid brake syssem. To prevent serious skidding and obtain maximum friction
codficient , a dedgn of intelligent brake sysem ispresented. The system indudes two parts: 1) A perfect dip ratio
identifier constructed by ANN (artificid neural network) to get the red-time perfect dip ratio. 2) A FNN (fuzzy
neural network) Controller to follow up with the target dip ratio. Computer smulation shows improvementsof the
system in precison, stahility , robustness and adgptability to complicated work conditions.
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Fig. 2 Schematic diagram of the brake sysem [1] ,FNN
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Fg.4 Structure of fuzzy-neurd network
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{NB ,NM ,NS,Z,PS,PM ,PB} 2
Table 2 Fuzzy rule
X11
X12,i = Yu,Yi2,i = fi(Xa2,0) 2. T8 NM NS Z PS PM B
X22.i = Yo1,Y¥22.i = fi(X22.1) NB P P P P PM PS Z
NM B FPB P PM PS Z NS
(%) NS PB BB PM PS Z NS NM
3 z PB PM PS Z NS NM NB
PS PM PS Z NS NM NB NB
' PM PS Z NS NM NB NB NB
X3,ij = Y12,i¥22,j.¥3,ij = X3,j = Z NS NM NB NB NB NB
4 3 ,
3 (w )
Xa,ij = Y3,ii! Ya.am., Yaij = Xa,ij Table 3 Numerical values of fuzzy rule( w)
i ,j =0 6; « X11
6 6 .6 -4 -2 0 2 4 6
Y3, am = Y3, ij -6 6 6 6 6 4 2 0
iZ J'Z 4 6 6 6 4 2 0o -2
S J 2 6 6 4 2 0 -2 -4
6 6 0 6 4 2 0 -2 -4 -6
X5 = Y4, ijWij, Y5 = Xs 2 4 2 0 -2 -4 -6 -6
iZ J'Z 4 2 0 2 -4 -6 -6 -6
TW 6 0o -2 -6 -6 _-6_-86
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Table 1 Parameters of member ship function
S ’
, ks
NB NM NS Z PS PM
k= 50, ko= 150, k3 Va
c 6 4 -2 0 2 4
5 Va kgz 2Va+
b 1.5 1.5 1.5 1.5 1.5 1.5 5
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Fig.6 FNN controller works before and ater optimization
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Table 4 Modified fuzzy rule
N X11
0 1 2 3 4
0 6 5.96 5.74 3.96
1 6 5.43 0.49 1.4 0 -2
2 6 6.04 4.33 0.9 -0.3 -2 -4
3 6 4,11 3.21 0.21 -3.1 -4.3 -6
4 4 2.01 0.2 -1.7 -59 -7.4 -6
5 2 0 -2 -39 -6.6 -6.8 -6
6 0 -2 -4 - 6 - 6 -6 -6
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Fg.5 How chart of smulation and optimization
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Fig. 7 FNN oontroller works with fixed target dip ratio
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Fig.8 FNN oontroller woks with various target dip ratio
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Fg.9 Overdl sysem worksin various conditions
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