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Abstract: The implementation of the GSM controlled security robotic vehicle is divided in two main parts; the hardware and the 
software. The hardware part consists of the following components; two microcontrollers (PIC18F2585 and PIC18F4680), DC 
motors, GSM Modem, graphic liquid crystal display (GLCD), motor driver, passive infrared (PIR) and ultrasonic sensors while the 
software aspect comprises the MikroC PRO for programming the PIC18F2585 and PIC18F4680 Microcontrollers. The portable 
system consisting of a keypad, GSM module and GLCD is used by the user to send commands which tend to control the robot. With 
the GSM module and the keypad, the user or operator of the robot can send command as an SMS to the GSM module interfaced 
with the microcontroller on the robot. The microcontroller processes this as a command and sends it to the robotic vehicle to 
proceed in any desired direction. With this system, the robot can be controlled from any location provided there is GSM network. 
Besides, a PIR sensor is interfaced with the microcontroller to detect human presence where the robot is deployed and hence notify 
the operator of the robot by sending an SMS which contains the location of the robot. 
Keywords: GSM, Ultrasonic sensor, Graphic liquid crystal display, Microcontroller, Robot 

I. INTRODUCTION 
Robots are programmed to perform specific tasks which in some cases humans cannot do. To increase the use of robots where 
conditions are not favourable for human performance such as in rescue operations or surveillance areas, robots can be made to follow 
the instructions of humans to perform certain tasks. In this way decisions are taken by the robots according to the instructions of the 
operator. Thus, we can use these robots to perform those tasks that may be dangerous for human beings (Jena et al., 2015). 

II. REVIEW OF RELATED WORKS 
 In the work by Ranu and Renuak (2013), a robotic car with infrared TV remote controller was constructed. The car was able to move 
in all four directions but the IR remote control limits its efficiency as it could not be controlled with an object blocking its line-of-sight 
from the controller. The robotic car was also not controllable from a  far distance.  
Bourdillon (2015) on the design and analysis of a GSM/RF based remote controlled robotic car presented a solution to such problem 
whereby a GSM/RF based remote control system could be used to control a robotic car. The user makes a phone call to the phone 
attached to the robot which automatically answers the call. During the phone call, the user can control the robotic car with the keys on 
the phone. Hence the user can control the robotic car from anywhere no matter the distance without interference so far as the robotic 
car can be seen by the user.  
Dharmani (2014) on IR remote controlled car used an IR Remote system to control a robotic car which uses two pulse width 
modulation (PWM) channels of ATmega8 microcontroller for controlling the speed and direction of the car. Although speed control of 
the car was made possible, the car was unable to make a turn. Poor range of control and line-of-sight alignment was also a problem.  
 In the work published by Sourangsu (2013) on design and implementation of an unmanned vehicle using a GSM network without 
microcontroller, he proposed a model to remotely control an unmanned vehicle using DTMF technology without the use of a 
microcontroller. In this model, a DTMF decoder (MT8870) was used to decode the DTMF signals. The output of the decoder was fed 
directly to an L293D motor driver IC which drives two DC motors. The vehicle was expected to move in all four directions. The 
model has the advantage of reduced circuit complexity and manpower to program the microcontroller but the absence of a 
microcontroller made it nearly impossible for a password protection system, sensors and wireless camera system to be included.   
Mandakini (2015) on the design and implementation of unmanned ground vehicle using GSM network designed an unmanned vehicle 
targeted at helping to increase human safety by enabling the human to control the vehicle from remote location. This 
paper describes the design and implementation of unmanned vehicle which is controlled or handled by SMS or called with the help of 
GSM network. 
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Similar works by Gupta et al. (2013) on design and implementation of mobile operated toy car by DTMF and Ranu et al. (2013) on 
GSM mobile controlled robotic car were able to control a robotic car using DTMF signals with the use of a microcontroller. In these 
works, the received tone is processed by an ATmega16 microcontroller with the help of DTMF decoder MT8870. The decoder 
decodes the DTMF signal into its binary equivalent and this is sent to the microcontroller programmed to take a decision for a 
particular input and outputs its decision to the motor drivers in order to drive the robot forward, backward, left or right. In situations 
where there is no GSM network, these robots cannot be controlled hence there is need to add an alternative way for controlling the 
robotic car. 
In this work, a GSM based wireless system is used for efficient communication. A portable system consisting of a keypad, GSM 
module and GLCD is used by the user to send commands which tend to control the robot. With the GSM module and the keypad, the 
user or operator of the robot sends command as an SMS to the GSM module interfaced with the microcontroller on the robot. The 
microcontroller processes this as a command and sends it to the robotic vehicle to proceed in any desired direction. With this system, 
the robot can be controlled from any location provided there is GSM network.  

A. Block Diagram of the System 
The block diagram of the system consists of two main units namely; the unit that sends commands to the robot and the robotic vehicle. 
The user of the system uses a keypad that interfaces with PIC18F4680 microcontroller. When the user sends command to control the 
robot, the PIC18F4680 processes the command and sends it to the robot through the GSM module which transmits the command sent 
by the user to the robot. The robotic vehicle receives the command that is processed by PIC18F2585 microcontroller. With the GPS 
module, the user can identify the location of the robot. The whole block diagram is shown in Fig. 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Block diagram of keypad controlled robotic vehicle 
 

B. Schematic Diagram of the System 
The schematic diagram of the robotic vehicle consists of two parts namely the keypad integrated GSM unit and the robot which 
comprises the GSM and the GPS modules. There are five switches which form the keypad system. These switches are connected to 
PIC18F4680 microcontroller through the pull-up resistors. With the pull-up resistors, each digital input pin of the microcontroller will 
be in HIGH state when the button is not pressed. When a button is pressed, it connects the digital input pin to the ground. The current 
flows through the resistor to the ground which makes the input pin to be in LOW state. The keypad is connected to PORT A of 
PIC18F4680 while SIM 900D GSM module is connected to PORT C. The transmit pin, TX of the GSM module is connected to pin 25 
whereas the receive pin, RX of the module is connected to pin 26 of the microcontroller. 
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The robotic part consists of ultrasonic sensors, GSM and GPS modules. The three ultrasonic sensors are connected to PIC18F2585 
microcontroller through PORT A pins while the wheels of the robot interface the microcontroller through the motor driver, L293D on 
PORT C pins. The GSM module and the GPS module pins are connected to pin 25 and pin 26 on PORT C of the microcontroller. The 
keypad with GSM unit and the robotic circuit diagrams are shown in Fig. 2 and Fig. 3. 

 
Fig. 2 Schematic diagram of keypad integrated GSM unit 

 
Fig. 3. Schematic diagram of robotic system with GSM and GPS units 
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III. SOFTWARE DESIGN FOR KEYPAD SECURITY CONTROLLED ROBOT 
When the robot remote controller is powered, the GSM module is initialized and the operator of the controller selects a command to 
get the location of the robot. If YES, the latitude and longitude of the location is displayed by the GSM module through SMS but if 
NO, a command to display a map is selected. If the map is displayed, it shows the location of the robot on the map. The flowchart for 
the robot remote controller is shown in Fig. 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

Fig. 4. Robot remote controller flowchart 

IV. RESULTS 
The keypad integrated GSM control system is made up of SIM900D GSM module, GLCD and five switches which serve as buttons 
for the user to control the robot. The robotic vehicle has a PIC18F2585 microcontroller, ultrasonic sensors, SIM900D GSM module 
and G16 GPS module. The keypad controlled security robot is implemented as shown in Fig. 5 to Fig. 8 

 
Fig. 5. Hardware of the robotic vehicle 
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Fig. 6. Hardware of the keypad control system 

 

 
Fig. 7. GLCD screen with directional keys for location and map display 
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Fig. 8. GLCD screen showing the map where the robot is deployed 

V. CONCLUSION 
The GSM based robotic vehicle has been implemented using a PIC18F4680 and PIC18F2585 Microcontrollers.  The robot can move 
around in terrains inaccessible by humans while being monitored by the operator of the robot with the aid of GPS and GSM facilities. 
The system provides information about the environment where the robot is deployed to the operator of the system by means of 
displaying the location and map of the area using GSM technology. The notification of the location includes the latitude and longitude 
of the area which can be sent to the GLCD. 
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