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Abstract 

s per drive in obtaining higher degree in 

establishment, the number of officers 

applying/working as office assistants 

and messengers are getting reduced, besides, 

majority of those there presently are of age fifty 

(50) and above. This may pose administrative 

laxity if the trend is not controlled. Technical 

interventions that utilize technology, such as 

robotics, are solutions that have proven to arrest 

the situation as it is developed Countries. This 

study intends to develop Message Delivery 

Robotic Vehicle, it was developed to assist in 

office management and message delivery to 

make daily activities easier as long as the 

message is to be delivered within the same floor. 

It has a dimension of 40 cm (length) x 40 cm 

(wide) x 40 cm (height), it can be remotely 

controlled to send message and call back using 

Radio Frequency (RF) Application from Head of 

Department (HOD) office to General 

Departmental office as well as departmental 

Library. The robot also has several features such 

as alarm system which indicates the robot arrival 

at the destination, LCD and keyboard so the user 

can write message, 

obstacle sensor to 

avoid crash, and 

emergency system 

which will activate 

when the robot strays 

out of the line. All 

activities are 

controlled by 

microcontroller 

PIC16F84 while the 

maximum speed of 

the robot is 1.045 m/s, 

and it can 

accommodate 

maximum load of 1.5 

kg. 

A 

MPRI-JPAS 
INTERNATIONAL JOURNAL OF 
PURE AND APPLIED SCIENCE  
VOL. 17 NO.9 SEP-2021 ISSN: 1660-5332 

 

KEYWORDS: Car, 

Microcontroller, 

RF transmitter, 

delivery robot, 

Speed 



 

 

 
211 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – PAS  
VOL. 17 NO.9 SEP-2021 ISSN: 1660-5332 

EDITOR-IN-CHIEF 
Prof. E McLenna [Australia] 

INTRODUCTION  

n the world today, robotics is a fast growing innovation. With the 

evolving of different technology in various fields of science, human 

life has become more convenient and relaxed with the advancement 

of technology that brought about a robot. Robotics are used in places 

that are dangerous for human to reach directly, these robots are used in 

those places by gathering information from the environment to avoid 

obstacle. Robots are used in factory/industry to prevent workers from 

being hurt. Nowadays many industries e.g (legos robotic) are making use 

of robots because of the level of efficiency, performance and 

dependability which is of great help to human life.  

Various advances have been made in the world of technology and 

robotics, a few of those advancements have been observed in artificial 

intelligence, security in general and so on but the concern here deals with 

Message delivery vehicle with obstacle avoidance that incorporates 

knowledge from computer science, robotics, system analysis, algorithm, 

and electro mechanics, mechatronics, software development, 

engineering and programming an autonomous robot. This study majorly 

based on the ability of the vehicle to deliver message as well as detect 

and move past obstacles using components that enable these functions. 

Several works of such have been done in the past, in a study by Bhagat 

et al ( 2016) they worked on the design to construct an obstacle 

avoidance robotic vehicle using an ultrasound sensor which detects any 

obstacle in its path and sends a message to the microcontroller unit 

which is then used to achieve the best suitable operation. A study done 

by Kumar, et al (2013), designed a Robot that uses infrared sensor to 

detect the obstacle around it and then avoid.  In a journal titled Obstacle 

Detection and Avoidance Autonomous Car (Praveen, 2014), they 

explained the process in which a 12v battery gets discharged while 

controlling the whole system, the solar thermal energy panel provides 

enough power conserved from the sunrays to charge the 12 volts battery 

to send the instructions to the microcontroller on how to propel the 

autonomous car. Choudhary (2014), research work was on a Robotic car 

been controlled by a cell phone using a DTMF (Dual Tone Multiple- 

Frequency). DTMF mobile robot is a mobile phone controlled machine. 

In this project, the cell phone which is compacted to the robot is 
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controlled when a call is placed to the phone, and when a button is 

pushed in response, the matching tone to the pushed button is picked 

up via the DTMF on the receiving end of the call. The robot perceives the 

DTMF tone clearly enough because the mobile phone is stacked to the 

robotic car. The tone that is picked up is then processed by the 

microcontroller and then transmits the signal to the motor driver’s ICs 

(integrated circuits) to operate the motors and convey the robot. 

The limitation of this research work is that it is not well secured, the 

robotic car can be control by anyone by calling the mobile connected to 

module and the number on the robotic car is limited, the mobile phone 

can only generate only 16tones. 

We have developed a cost effective autonomous mobile robot 
prototype for the purpose of increasing message delivery efficiency as 
well as ensuring a secure and contactless package delivery within the 
office of the same floor. An autonomous mobile robot is a self-driving 
vehicle that does not require any operation from operator to navigate 
the robot (Lundgren,  2003). The movements and trajectory are 
predefined before the operation and the robot navigates accordingly. 
Among various navigation techniques, we have used Remote Sensing 
through Radio Frequency Application for the navigation of the robot and 
the destination is remotely controlled and monitored as predefined 
within 720 kilo bytes per second. 
 

SYSTEM HARDWARE DESIGN  
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A Electronic Components 
     1. Obstacle Sensing Unit 

HC-SR04 sensor was employed which  operates within a 2cm to 
400cm of non-contact measurement functionality with an 
alternating accuracy that can extend up to 3mm. Every HC-SR04 
module comprises of an ultrasonic transmitter, a receiver and a 
control circuit. HC-SRO4 ultrasonic motion sensor is used to 
transmit an ultrasonic burst and providing an output pulse that 
corresponds to the time required for the burst echo to return to 
the sensor. The output pulse will terminate when the echo is 
detected; hence the width of those pulses corresponds to the 
distance of the target. By measuring the echo pulse width, the 
distance to the target can be easily calculated by the 
microcontroller. 

2. Signal Processing Unit 
The PIC16x84 is a microcontroller in the PIC family produced by 
Microchip Technology. It features 13 I/O pins and 18bit timer. 
Furthermore, it utilises the EEPROM memory, so it is easy to erase. 
It also has a 64 byte EEPROM for user data storage. The 
PIC16F84/PIC16F84A is an enhanced version of the PIC16C84, 
which uses the flash memory instead of EEPROM memory for 
program memory with better package security. The 
PIC16F84/PIC16F84A has 68 bytes of RAM while the PIC16C84 has 
36 bytes. This project makes the use of a PICMICRO IC (PIC16F84A) 
from the Microchip Company 

3.  Power Supply: 
 We have used a 7.4V 2200 mAh (milliamp-hour) lithium polymer 
battery to power the whole robot. The battery provides sufficient 
power to run the robot for 30-45 minutes. 

4. Motor Drive Unit 
An L298N motor driver board runs the 4 DC geared motors used 
in the wheels of our robot. The motor driver is directly powered 
by the 7.4V 2200mAh lithium polymer battery. It has a regulated 
5V output pin which we have used to power the microcontroller. 
The motor driver provides 2 Amp peak output current per channel 
(Hill, 1989), which is sufficient to carry the load of the 4 geared 
motors. 

5. Angle Scanning Unit 
A Tower Pro MG996R servo motor is used to open and close the 
lid of the container. It provides a stall torque of 9.4kg/cm at an 
operating voltage of 4.8V. This unit also incorporates a castor 
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wheel which acts as a wheel steering for the robot (Zaki,    2014). 
The servo motor operates on the principles of a feedback of signal 
produced from the comparison of two signals (the reference input 
signal and the output signal).   

B. Constructional Structure 
1. Chassis: 

 A “4WD (4 wheel drive) Smart Robot Car Kit” has been used in 
the robot which consists of two 3 mm thick acrylic boards for top 
and bottom plates, four 12V 180 RPM DC geared motors, four 65 
mm wheels, M3 screws and nuts and copper columns (Waghmare, 
2016). 

2. Plastic container:  
A plastic container (dimension = 22 cm × 12 cm × 13 cm) has been 
used for containing the delivery products securely. The container 
has been attached to the chassis with hot-melt adhesive. The 
servo motor is placed inside the container and a crank mechanism 
is attached with the servo arm and the lid of the container to 
control the lid. 

C. SOFTWARE DEVELOPMENT 
We have used Arduino Integrated Development Environment 
(Arduino IDE) to program the robot. The program is written in C++ 
programming language 

 
Figure 1: Circuit Diagram of Message Delivery Robotic Car 
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Figure. 2: Flowchart of the message delivery robotic car 

 

RESULT AND DISCUSSIONS 

Room remote system is designed using RF transmission and encoder 

system to decode the encryption on the room’s data. Transmission 

system and signal receiver were measured using oscilloscope when the 

transmitter has yet to send any signal, The distance of robot summoning 

is also an important factor. From the trial-and-error experiment, the 

farthest distance of data transmitter equals to 33 metres, using standard 

antenna on the module and on the account that there were no obstacles. 

The system program flowchart to respond to the user’s summon can be 

seen in Figure 2. The robot can be summoned and re-directed one user 

at one time with remote sensor. 

This system use ultrasonic sensor GH-311 because it can detect an 

obstacle 40 cm away without measuring the distance. Based on the 
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robot’s weight and type of motor used, 40 cm distance is enough for the 

robot to stop before bumping. Overall weight of the robot is 5 kg.  The 

average speed of the robot is 1.045 m/s. Overall system try out was done 

by doing the summoning process in the room and command the robot 

to deliver things to another room. 

 From this design, a moving robot that has achieved the objectives stated 

has been developed. This robot uses gear motors to produce the basic 

movements. The robot is developed with good intelligence which 

enables it be able to sense obstacles. The sonar sensor mounted on a 

servo motor enable the robot scan in different directions. Initially when 

the robot is moving and there is no obstacle on its path, it keeps going 

until an obstacle is sensed. In this case, the robot stops its movement. 

The eye will scan left and right and chooses the direction that is free of 

obstacle. If both sides are blocked, then the robot will reverse and halt 

for another scan. This continues to happen until the robot finds a free 

path. 

 

CONCLUSION AND RECOMMENDATIONS 

From the design, manufacture, and system testing, the conclusions are 

as follows: 

1. The system can deliver message from one room to the other through 

the existing track with the average percent error of 18.75%, which shows 

that the system can run well. 

2. The system room remote can receive input signals transmitted from a 

maximum distance of 33 m without a hitch, and the robot can also follow 

the line with a steady run. 

3. Infrared sensor can work well while the robot moves, but the bottom 

of the robot must be within 1.5 cm distance from ground. 

4. Installation of the antenna on the transmitter and receiver circuits 

were required to increase the distance that can be achieved by a series 

of data delivery. 

5. The robot can walk straight with a maximum speed. 

In future, we can extend the applications and efficiency of the message 

delivery robotic car better by installing cameras that might serve as a 

form of technological advancement security-wise. Furthermore, flame 

sensors can be installed as well for detection of fire and computer fans 
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for extinguishing any such flames. Also, a vision belt (which gives off a 

warning in the face of an obstacle) for the blind can be incorporated into 

this project work to help the blind in day to day activities. 
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