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Simulation of MFC-Based Adhesion Control of 4WD Electric Vehicle
Yoichi Hori (University of Tokyo)

Abstract: The most distinct advantage of electric vehicle (EV) isin its quick and precise torque generation. Our
final goal is to redlize a high performance 4 wheel driven (4WD) EV with vehicle dynamics control. As an
important part of this project, we propose the advanced adhesion control technique based on the model following
control, whose basic effectiveness is already shown by using the test vehicle. In this paper, | will show some
advenced simulation results of what may happen when we apply this technique to 4WD EV.
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gogooobbooooobobuooooooon Y%parameters (1 axis)
%vehicle
%----- slip ratio & m-I curve ----- Tm =0.02;
%  u(l): wheel speed  u(2): vehicle speed J=211,
%  u(3): coeff. of m-I curve r = 0.26;
%  y(1):slip ratio | N = 6000;
%  y(2): friction coeff. m M =1000;
function [y] = mifunc(u) Fr=10;
y(1) = (u(2)-u(2))/max([u(1),u(2),0.001)); %driver's action
if u(l)>=u(2) Kp=1,
¥(2) = -u(3)*1.1*(exp(-35*y(1))-exp(-0.35*y(1))); Tp=0.2;
else Jif = (M*r"2+J)/r;
Y(2) = u(3)*1.05*(exp(45*y(1))-exp(0.45*y(1))); Tff=0.2;

end %MFC controller for minor loop



Km = 5000;
Tm=0.2;
%speed command
T =10 10 20 30 40];
U=[010100.10.1];
%friction-slip curve parameter change
c0=10.8;
c5=0.12;
Tc=[055.001 15 15.001 25 25.001 35 35.001 40];
Uc =[c0c0 c5c5c0cO c5 5 c0 c0];
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Y%parameters (4 axis)
%vehicle
Tm =0.02;
J0=21.1;
J=J0/4;
r=0.26;
N = 6000/4;
M =1000;
Fr = 10/4;
%driver's action
Kp=1
Tp=0.2;
Jif = (M*r"2+J0)/r;
Tff=0.2;
%MFC controller for minor loop
Km = 5000;
Tm=0.2;
%speed command
T =10 10 20 30 407}
U=[010100.10.1];
%friction-slip curve parameter change
c0=0.8;
c5=0.12;
Tc=[055.001 15 15.001 25 25.001 35 35.001 40];
Uc =[c0c0 c5c5¢c0c0 c5 5 c0 c0];
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