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Abstract — Mobile Robotics system are combination of 
mechatronics and robotics devices and systems that nowadays 
becoming more complex. To design such a system, a combination of 
expertise from the fields of mechanical, electrical and computer 
engineering is required. This paper presents the implementation of 
Raspberry pi to control a DC brushless motor in mobile robot. A 
Raspberry Pi is a small size computer acts as a controller while an 
analog sensor is used to detect any obstacles. The aim of these 
projects is to make a mobile Robot moving multi directions by 
controlling the speed of three brushless motors individually. 3 
wheels called omni wheels are connected to the actuator to make 
free movements.  
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I.  INTRODUCTION  
This project focuses on a brushless motor control for 

mobile robot that is widely used in industrial sector. Most of 
the major universities in the world have one or more labs that 
focus on mobile robot research. In terms of applications, 
mobile robots are also found in military and security sector. 
Domestic robots are consumer products, which include 
entertainment robots and those that perform certain household 
tasks such as vacuuming and gardening. 

 Raspberry pi is a small size computer like a credit 
card. The functionality is almost same as a computer. This 
types of controller is widely used in surveillance system [1][2] 
because it can easily integrate with CCTV or camera. The 
Raspberry Pi is an independent computer that can run an 
actual operating system in Linux. It can multitask and can 
connect to the Internet wirelessly. [3] Complete with USB 
port, it can be considered as a powerful controller that 
functions as a personal computer. Because of these reasons, 
the Raspberry Pi also can produce intelligent system [4]  . 

 There are some limitations of Raspberry pi due to the 
hardware, for instance, the processor is not compatible with 
the application with high-speed computation.  

 Figure 1 shows the architectures of the controller. 
There are 40 GPIO (General Purpose Input Output). The main 
different between B+ and others Raspberry pi are the number 
of GPIO, USB port and RAM. 

 

Figure 1 : Raspberry Pi B+ architecture 

 
 

II. METHODOLOGY 
This project is focusing on how to control a three 

wheel robot using brushless motor. Figure 2 shows a block 
diagram for the whole system including analog sensors.  

 
Figure 2 : Block Diagram 
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Block diagram in figure 2 shows an Input Module. There are 8 
analog sensors used to detect obstacles. In this project, (refer 
to Figure 2) the controller used is either Arduino MEGA or 
Raspberry Pi. The ADC (Analog to Digital) Converter needed 
if the controller used is Raspberry Pi. For Arduino MEGA, the 
ADC converter is integrated with the controller. 
 
Figure 3: Block diagram for Output 

 
 
 

In this project, the main focus is to control a brushless 
motor by using Raspberry Pi. Motor driver commonly used for 
DC motor is L 293D. The purpose of this driver being used is 
to avoid the controller from damage. If the motor is connected 
directly with the controller, The Raspberry Pi might damage. 
The other reason why L293D is important is the speed and the 
direction can be controlled easily. For this Vexta Brushless 
Motor, the driver used is BLHD 30 K. This type of driver is 
purposely for brushless motor 30 Watt.  

A. GPIO connection and PIN configuration 
Figure 4 below shows GPIO (General Purpose Input 

Output) for raspberry pi B+. There are 40 pins in total. The 
library used for pin configuration is based on wiring Pi. 

 
Figure 4: GPIO for Raspberry pi B+ 

 

 (source: www.rs-online.com) 
     Table 1: GPIO connection and pin configuration for   
Raspberry Pi B + 

 
 

 Table 1 shows the GPIO setting and Pin configuration for 
Raspberry Pi B+. Each motor will be connected with five pins 
at Pi pin header. From table 1, the information about Pi pin 
header and GPIO is based on datasheet for Raspberry Pi as 
shown in Figure 4. Data in wiring Pi (refer to table 1) is a 
library, which is needed to help users who are familiar with 
Arduino. Wiring Pi is a GPIO access library written in C for 
the BCM2835 used in the Raspberry Pi. 

B. Electrical Wiring  
Figure 5: Motor driver wiring diagram 
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The motor driver used in this project is BLH series. It is a 

compact driver, which is smaller than the size of a business 
card. This will certainly help to reduce the size of the project. 
The input voltage for this driver is 24VDc and given the range 
of speed from 100 to 3000 rpm. 

 Figure 5 shows the connection for pin header Raspberry Pi 
to the motor driver. Each motor is attached with its own driver. 
The connection shows for one motor only. The other two 
motors used same wiring diagram with motor 1. The details for 
pin header connection for Raspberry pi and motor driver are 
shown in Table 2 below. 

     Table 2: Pin Connection for Driver motor 

 
  

C. Coding  
Mostly Raspberry Pi uses Python as the programming 

language. But C language is also commonly used especially if 
the project is embedded with hardware. Plus, programmer 
background might play an important role in choosing the 
programming language. In this project, C is more suitable 
because of the wiring Pi.h library. The other reason is, more 
references can be easily found.  

 Common declaration for pin header is done based on 
functionality of each pin. For each motor there are 5 pins 
involved. Below is the pin declaration for motor 1.   

#define SPEED_PWM_M1   1 
#define START_M1   0 
#define RUN_M1   2 
#define DIRECTION_M1 3 
#define ENCODER_M1   14 
 

The example of programming for controlling one motor is 
as below: 

 
# include  <wiringPi.h> 
#include <stdio.h> 
 
Int main () 
 { 
  
 wiringPiSetup(); 
 pinMode  (SPEED_PWM_M1, PWM_OUTPUT); 
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 pinMode  (START_M1, OUTPUT); 
 pinMode  (RUN_M1,OUTPUT); 
 pinMode  (DIRECTION_M1, OUTPUT); 
 pinMode  (ENCORDER_M1, OUTPUT); 
 int i=0;  
 
 pwmWrite (SPEED_PWM_M1, 768); 
 digitalWrite (START_M1, LOW); 
 digitalWrite(RUN_M1,  LOW); 
 digitalWrite (DIRECTION_M1,  LOW); 
 
 delay (1000); 
} 
 

 

III. RESULTS 
This paper focuses only on controlling one Brushless 

DC motor. Normally for one mobile robot, it needs at least 
three brushless motors to make a multidirectional movement. 
All the methodology discussed earlier can be applied for three 
DC brushless motors. All the motors can run in minimum and 
maximum speed by controlling the PWM (Pulse Width 
Modulation).  
 
Figure 6: Signal from the PWM pin of the Raspberry Pi.  

 
Figure 6 shows the PWM graph taken from website 

adafruit-raspberry-pi.  [5] [6]. Every 1/500 of a second, the 
PWM output will produce a pulse. The length of this pulse 
controls the amount of energy that the motor gets. No pulse at 
all and the motor will not turn; a short pulse and it will turn 
slowly. If the pulse is active for half the time, then the motor 
will receive half the power it would have if the pulse stayed 
high until the next pulse came along. 

In this project, some experiments have been done to 
prove that speed can be controlled.  

 

Figure 7: 25 % speed 
 

 
 
 
Figure 8 : 50 % speed 

 

 
 
 
Figure 7, 8, 9 and 10 show the results for PWM in Raspberry 
Pi. The voltage-measured form Raspberry Pi is 3.3 V 
maximum. In order to have 0 to 5 V to be injected to the 
Motor driver, a voltage level shifter must be used.  
 
Figure 9: 75 % speed 
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Figure 10 : 100 % speed 
 

 

 
 

IV. CONCLUSION 
Using Raspberry Pi without integration with Arduino 

or other controller successfully controls the speed of DC 
Brushless motor. The variation of speed is proportional 
with PWM value. This experiment only focuses on one 
motor. The performance of omni directional mobile robot 
using three DC Brushless motors still need to be examined 
and measured.   
 

 

REFERENCES 
 

[1] Sanjana Prasad1, P.Mahalakshmi2, A.John Clement Sunder3, 
R.Swathi4, “Smart Surveillance Monitoring System Using Raspberry PI 
and PIR Sensor”, (IJCSIT) International Journal of Computer Science 
and Information Technologies, Vol. 5 (6) , 2014, 7107-7109. 

[2] Dr. Shantanu K. Dixit*, Mr. S. B. Dhayagonde, “Design and 
Implementation of e-Surveillance Robot for Video Monitoring and 
Living Body Detection”, International Journal of Scientific and Research 
Publications, Volume 4, Issue 4, April 2014. 

[3] Prof. P. P. Chitte1, R. R. Shinde2, S. V. Thosar3, “Smart Automated 
Conference Room System” IJETAE Volume 5, Issue 3, March 2015 

[4] Faiza Amjad, Ayesha Haroon, Moiz Hayat, “Raspberry- Pi (On-board 
computer) based Intelligent Vehicle Parking System”, IJTNR 

[5] http://learn.adafruit.com/ada fruit-raspberry-pi-lesson-9-controlling-a-
dc-motor/overview 

[6] http://computers.tutsplus.com/tutorials/controlling-dc-motors-using-
python-with-a-raspberry-pi--cms-20051 
 

 
 


