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Abstract 

Generally, the basic control system for general electric car is driven by 
DC motor. The most electric cars use two motors to power driving wheels, 
so speed control of DC motor plays an important role. To control the 
speed of DC motor, we can only change the revolution of DC motor. This 
paper proposes the speed control for electric car by control panel with 
Labview software. The control panel consists of six small windows, which 
are speed display, gear shift display and control, battery status, button for 
speed change and main start. The change of the speed will be displayed 
and it will check and shift gear to the corresponding speed. In experiment, 
we connect the main controller card supported with Labview to DC motor, 
gear set and other electronic components. Finally, we compare the speed 
control by panel with the real speed. 

1. Introduction 

The first pattern of automobile was steam-powered land vehicle by an American 
inventor, Oliver Evans. A steam engine was used to drive the vehicle by converting 
the potential energy existing in high pressure steam to be the mechanical force. The 



SURACHAI PANICH 198 

steam engine powers the vehicle by heating a boiler. For the steam cars, the 
transmission of energy from the fire-box to the boiler, pistons, drive rods, and 
wheels could not be accomplished with the flick of a switch. On the other hand, for 
electric cars and internal combustion engine cars, the car operation is simpler to 
regulate the flow of fuel. Therefore, the steam engine was replaced gradually by 
intern combustion engine and electric motor. Over 100 years ago, many inventors 
have searched for alternative energy sources and have considered electric cars. 

 
 

Figure 1. The basic system of electric vehicles, http://www.howstuffworks.com. 

Typically, the basic system of electric cars, as shown in Figure 1, consisted of 
DC controller and DC motor. After the pedal is pressed by driver, potentiometer 
connected with pedal is measured and its information is sent to DC controller. The 
motor speed is controlled by DC controller with pulse generation. And the electric 
power is supplied by batteries.  

2. Electric Car Overview 

When an electric car is running on the road, there are many factors influencing 
on it such as the slope angle of road, and the relative velocity between car and wind. 
From those all main requirements above, the parameters of wheel drive system are 
calculated such as the required revolution and torque of wheel driveshaft, the power 
of DC motor. With the same motor, the electric car should be able to change the 
torque and velocity. When the road condition is changed, the corresponding speed 
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will be adjusted to have enough torque to overcome the slope. For example, if the 
used motor has low revolution, then it means that the electric car will run on the first 
speed with high torque. Similarly, if the revolution of the used motor is too high, 
then in this case, the electric car will run on highest speed and the electric car may 
not run at that speed because of low torque. The revolution of the wheel drive 
system can be adjusted by varying the voltage and enable signal will be sent to the 
motor. For wide technique to control motor speed, the encoder information and pulse 
width modulation are applied. Ahn and Kim [1] presented motion of vehicles from 
the upstream detector to the downstream stop-line which is formulated analytically 
as a function of the signal indication. The encoder is mounted at the shaft of pedal, 
so when driver presses the pedal, the encoder revolution will be changed and the 
corresponding voltage will be sent to the motor. 

3. Simulation with Labview 

After the physical model is designed, a control program is written in Labview to 
control the wheel drive system. However, the power of signals from Labview is not 
high enough to drive DC motor, so some electric circuits are used to amplify these 
signals before sending to actuators. In the panel of control program, there are six 
subwindows, which are speed display, gear shift display, battery display, speed 
control, gear shift control and engine start switch as shown in Figure 2. In order to 
change the revolution of DC motor, it is required to change the width of pulse called 
PWM. To do that, a knob on the bottom of speed control window is designed. When 
it is rotated in the direction of clockwise or counterclockwise, it will increase or 
decrease the average voltage providing for DC motor drive card. This causes this DC 
motor to run faster or slower. The speed meter on the top displays the current 
velocity. In this window, two buttons named UP and DOWN, are used to start 
shifting gear. Above this window, it shows the stages of gear, which are backward, 
level 1, level 2, level 3 and level 4. Each stage has a LED to indicate the stage status. 
During shifting, its LED will be blinked to help the driver to control the car easily as 
shown in Figure 3. 
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Figure 2. Main panel for system control at stop stage. 

 
Figure 3. Main panel for system control at run stage. 

4. Results 

In simulation with Labview software, we constructed simple drive system, 
which consists of wheel of electric car, gear system, rotary encoder, drive card and 
Labview control card. When driver rounds the knob for speed control, speed display 
will show real time speed and will send the signal through Labview control card to 
drive card. From the control program, if the change of velocity is increased until 
maximum in gear level, then we can shift gear in gear control panel to the 
corresponding speed. In final test, the speed in display panel is compared with the 
actual speed measured by speed meter. The results of experiment show speed error at 
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speeds: 1 (5 km/hr), 2 (10 km/hr), 3 (15 km/hr) and 4 (20km/hr), respectively, in 120 
minutes in Figures 4-7. 

 
Figure 4. The result of wheel drive velocity at speed 1. 

 
Figure 5. The result of wheel drive velocity at speed 2. 

 
Figure 6. The result of wheel drive velocity at speed 3. 
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Figure 7. The result of wheel drive velocity at speed 4. 

5. Conclusion 

We present the basics of control system for wheel drive driven by DC motor and 
design of control panel with Labview software, which can be applied in real 
application. In this paper, the control panel of drive system for electric cars is mainly 
designed. This is simulated by using Labview and tested by real DC motor. In order 
to change the revolution of DC motor, it is required to change the width of pulse 
called PWM. When it is rotated in the direction of clockwise or counterclockwise, it 
will increase or decrease the average voltage providing for DC motor drive card. In 
the panel of gear control, two buttons named UP and DOWN, are used to start 
shifting gear. To determine the revolution, a sensor called rotary encoder is used. 
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