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Abstract: The research of the electric vehicle in our laboratory is developed in two fields. One is the control of the

speed (operation of the accelerator and the brake), the other is the controls of the steering wheel. We controlle
d the speed by using turning on and turning off control at the early stage. We could get a moderate result

in this experiment. And we controlled the speed by the another control method that also had generality be
ing possible to correspond to road situation. As a result, we could do the appropriate control of accelerator.
Needing the control of the accelerator and the brake is combined with the control of steering wheel is running at aco
nstant speed. This becomes a necessary, indispensable technology in doing the driving support and actually running o

n the road.
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1. INTRODUCTION

If the automatic driving technology based on
“Active Safety” develops, the number of accidents by a
human factor decreases. The control of
the steering wheel by the image data processing usin
g CCD camera was possible recent work. But contro
| of an accelerator and a brake is not automatic.

S0 in this system, combining the operation of the accel
erator and the brake is a problem. Needing the control

of the accelerator and the brake is combined with the

control of steering wheel is running at a constant
speed. Therefore, we research the speed control as a basi
¢ research to combine the control of the accelerator and
the brake with the steering control by the visual syste
m. We controlled the speed by using turning on and
turning off control at the early stage of the research.
We could get a moderate result in this experiment. But
we controlled the speed by the PID control that also had

generality being possible to correspond to more road si
tuation.

2.ELCTRIC VHICLE

We shows this vehicle in Fig.1 and configurations
of this vehicle in Table 1.

Fig. 1 An electric vehicle

Table 1 A configuration of an electric vehicle

Length 2,395(mm)
Wide 1,010(mm)
Height 1,490(mm)
Weight 470(kg)
Max speed 45(km/h)
Motor DC brassieres motor
Max power 5.2(kw)

3. CHARACTERISTIC OF ACCELERATAOR A
ND BRAKE

Fig.2 Motor of accelerator

The accelerator of the electric vehicle does a usu
al accelerator operation by rotating the motor. In an
other word, the accelerator wire is pulled by depres
sing the accelerator when the driver person, and it
leads to the drive of the DC motor.

Another wire is pulled by rotating, and the DC
motor is driven the stepping motor the act of pullin
g the accelerator wire. Moreover, the brake ties to t
he stepping motor the brake pedal with the wire. T
hey greatly depend on the parameter, the number of

movement pulses, and the passing speed used to ¢

ontrol the stepping motor, and control the amount o
f depressing of the accelerator brake and the depres
sed speed by changing these parameters.



Fig.3 Motor of brake

Here, the moving speed is a parameter in the am
ount of depressing of the accelerator and the brake
in the number of output pulses corresponding to e
ach depressed speed. It is based on the specificatio
n of the stepping motor of the amount of the rotati
on in the number of pulses in this and the specific
ation of the rotational speed at the pulse frequency.

4. Control method

We get speed characteristic of this vehicle from

experiments and below equation.

Speed characteristic with load
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here: sampling time 1(sec)

The difference of the encoder value is taken in t
his computational method, and the speed is calculat
ed by the change.

We do experiments use this equation. And contro
| method is using simple PID control. At first, we
do a constant moving speed experiments. It is for t
he characteristic of this vehicle moving speed. It ru
ns in the straight line by using a general road as t
he experiment method. It is set that the measureme
nt time is assumed to be 60(sec), and the stop ope
ration is done after it runs of 40(sec). The accelera
tor and the brake operation between those are due t
o the program, and the experimenter (driver) does t
he steering wheel operation.

The expression from which the number of move
ment pulses is:
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u(k) : number of moving pulse

ek) : difference

y(K) : speed vaue

One of the experiment result is presents Fig. 4. |

t is understood that the shifting value at the speed
that is the problem in the current result is consider
ably improved from the experiment result. Moreover,
it becomes a repetition of a detailed error margin
about other shifting value parts, and the more error
has disappeared. It became the result of understan
ding number of the accelerator increased in shape ¢
orresponding to this about number of the accelerato
r in the inclination of going up. However, there is
an insufficient part as a control of the speed.
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Fig.4 Speed chara. using PID control

5. CONCLUSION

In this research, first of al, the base of the spee
d control was done. Next, the speed by PID was c
ontrolled. Various parameters in the PID control we
re decided from the experiment. However, the chara
cteristic was led by using the speed characteristic o
f not a real load but no-load-condition that the spe
ed settled to some degree. The adjustment of each
parameter has properly adjusted a necessary part re
peating the experiment. One of the results was sho
wn. However, it is thought that the problem by the
delay of the processing speed occurs in both the s
teering control, the accelerator, and the brake contro
| by increasing the speed.
It is necessary to examine the combination with the
steering control as a problem in the future with th
e improvement at the parameter and the sampling ti
me.

Accelalator 5 u(k)/26.7(%)



