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1. Introduction

Abstract

Nowadays, many robots are being used in industries, homes, military appli-
cations, disaster management, etc. worldwide. The advancements in robotics
have made lives easier for humans in many aspects, and it provides a safer and
more efficient. People’s concerns about secure and frictionless home delivery
services have grown due to the present coronavirus scenario around the world.
During the tremendous strain on healthcare and hygiene, we have proposed
a prototype robot that can be very useful in reducing the danger of infectious
disease transmission in the product distribution system. Designing and devel-
oping a low-cost autonomous four-wheel portable drive robot prototype that
can safely transport packages to a designated location utilizing a Bluetooth
module and mobile application have been shown. After the robot reaches at its
point of disembarkation, it waits for the customer to unlock the container. The
customer will get an otp as a password to open the container and retrieve the
ordered product upon delivery. This password in the form of an otp is sent to
the customer with the confirmation message from the order. After completing
the delivery, the robot will arrive to point of disembarkation on its own. In
addition to ensuring infection safe delivery of products, our robot can be an
effective technological solution that significantly reduces delivery costs.

ment. It is efficient and used in many places, and
for many purposes. One of the first instances of

A robot is a machine, particularly one that can
be programmed by a computer and can perform a
complex set of activities automatically. An exter-
nal control device can direct a robot, or the con-
trol can be included in the robot itself. Although
some robots are meant to resemble humans, most are
task-oriented machines focusing on essential utility
rather than expressive aesthetics (Thiel and Block).

The delivery robot can perform any tasks and used
in many industries, hospitals and disaster manage-

OPEN ACCESS

a mechanical device built to regularly carry out a
particular physical task occurred around 3000 B.C.:
Egyptian water clocks used human figures to strike
the hour bells. The robotics is used from the ancient
times. The robots have been evolved and changed
over since ancient times (Jeon and LLee Huang, Cao,
and Zhu) The robots have been playing a crucial role
over history. The robots have made human life more
efficient and made their work easy. The robotics has
been used in our daily life routine.
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Delivery robot is an autonomous robot which
works on its own and delivers the accessories itself
to the receiver (Jeon Joseph et al. Cohen and Hop-
kins Jorling, Bohm, and Paluch Mende et al.).
In modern era, it is used in many countries and
became popular in many countries. These robots
can be operated in both the ways manual and auto-
mated (Verger).

It is the most advance form of delivery. Its pur-
pose is to reduce the traffic population and to deliver
the product for the customer with safety and effi-
ciency. It is used in many places because it is com-
mercially very useful (Kershner). It provides safety
because of the security system present iln present
situation it is very useful and maintains hygiene. In
this delivery robots, these can be control to work for
continuous in the form of cycle, as long as it is main-
tained perfectly (Figliozzi and Tipagornwong Basu
et al.).

Introducing these types of automations increases
the productivity advantages. In current situations
like pandemic this is very useful because it pro-
vides contactless deliveries which helps in reducing
the exposure of virus, it is safe and maintains the
hygiene for the sender and receiver. Here the ultra-
sonic sensor is used to detect any obstacle (Moroz
and Polkowski). The robot automatically detects
and avoids itself. The design and development of a
cost effective autonomous four-wheel mobile drive
robot prototype have been presented that can deliver
packages safely to a desired destination using Blue-
tooth module and mobile application (Baalbaki and
Xie).

It consists of L298N DC Motor Driver shield
motor which is used to run the delivery robot. It
has many advantages in it (Tussyadiah, Zach, and
Wang). So, it has a great scope in future in the
delivery aspects. Unlike, not only used in delivery
but also it very helpful in disasters times where no
human can plunge into, this robot can easily enter.

2. Delivery Robot

A delivery robot is robot that delivers the packages
to the customers. These robots does not need any
kind of human power to work instead they can work
on them. They work efficiently and fast. They are
trustworthy. Delivery containers with six wheels
that looks like a big (but friendly-looking!) Bugs.

You can purchase through an app with based on
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your location on base of what you need, just like the
other delivery services. The robot moves to the ven-
dor, like accessories etc and returns to your house.

FIGURE 1. Developed Delivery Robot

Here the above figure;1 shows that a fully devel-
oped delivery robot is completed.

FIGURE 2. Delivery Robot (Top view)

3. Design and Modelling
3.1. Design

Solid works were used to create the designs for this
project. Solid Works is a software program that
allows you to create 2D and 3D diagrams and evalu-
ate them virtually. It is one of the most widely used
CAD platforms today, thanks to its user-friendly
interface and easy-to-understand functionality that
can be used for design creation. Compared to other
leading CAD tools on the market, the learning curve
is shorter. The diagrammatic designs of Fig;2 to 7
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TABLE 1. Material Used in Robot

Material Quantity
Geared Dc Motors 4
Bluetooth Module 1

Arduino Uno 2
12v Battery 1
Jumper Wires 25
L298N Motor Driver 1
Ultrasonic Sensor 1
Wheels 4
Breadboard 1
Servo Motors 1
1C7809 1
Keypad 1
Lock 1
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FIGURE 3. Delivery Robot (Front view) I - —
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FIGURE 4. Delivery Robot (Side view)

drawn in Solid works are seen in the diagrams’ front,
top, and side views.

The total list of material with quantity is shown
Table 1. The real model of the delivery robot is

International Research Journal on Advanced Science Hub (IRJASH)

FIGURE 6. Complete Model of DelBot

FIGURE 7. Complete View of DelBot
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FIGURE 8. Delivery Robot Control System

FIGURE 9. Fabricated Side view of Delivery
Robot

Introduction- Literature Design of Fabrication
delivery bot survey delivery bot of robot
ﬁ P I- Components and
Programming in
[ Assemble Arduino mega 2560 [ material selection
Report preparation and
-

Project submission
FIGURE 10. Methodology of the delivery robot

FIGURE 11.
robot

Circuit diagram of the delivery
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FIGURE 12. Fully Fabricated Delivery Robot

shown in the Fig;8,9&11. The Methodology of the
model is shown in Fig;10. The fully fabricated
delivery robot is shown in Figure 12

4. Program Used in Delivery robot

The source code of our delivery robot has been com-
plied in C language. C language is used in deliv-
ery robot. Arduino UNO is used here. The code
has been tested and verified by the complier and it
is uploaded in the arduino UNO. The connections
are given to arduino by the circuit diagram. After
the connections given, it checked and verified by the
battery whether it is working or not. After the com-
pletion of the electrical circuit the delivery robot it
works, and performs tasks which is assigned to it.
Here, the coding plays a crucial role in this robot.
To carry out the autonomous tasks.

5. Conclusion

Designed and made sketch of 3D model with the
help of AUTOCAD designing software. Purchased
the required materials and components for the devel-
opment of the robot. Fabricated the base mate-
rial to the dimension needed for carrying the load.
Manufactured the box for moving the goods load
.They coded the program into the Arduino board
using Arduino software for direction control and the
locking system. They have connected the compo-
nents to the Arduino board with the help of jumper
wires. Then the wheels are attached to the board
to move quickly. Transportation while supporting
a load delivery robot is ready for commercializa-
tion which has potential for future business. The
robot control system is designed so that in an emer-
gency, an alert system is introduced to update the
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head office. The safety locking system is well devel-
oped, and it can be poured using OTP.
ORCID iDs

Muniyandy Elangovan
0003-2349-3701

https://orcid.org/0000-

References

Baalbaki, Hassan and Xiaolan Xie. “A decision
framework for operation management of recon-
figurable mobile service robots in hospitals”.
IFAC Proceedings Volumes 42.4 (2009): 151-156.
10.3182/20090603-3-ru-2001.0122.

Basu, Subhajit, et al. “Legal framework for small
autonomous agricultural robots”. Al &amp;
SOCIETY 35.1 (2020): 113-134. 10 . 1007 /
s00146-018-0846-4.

Cohen, Scott A. and Debbie Hopkins. “Autonomous
vehicles and the future of urban tourism”. Annals
of Tourism Research 74 (2019): 33—42. 10.1016/
J-annals.2018.10.009.

Figliozzi, Miguel and Chawalit Tipagornwong.
“Impact of last mile parking availability on com-
mercial vehicle costs and operations”. Supply
Chain Forum: An International Journal 18.2
(2017): 60-68. 10 . 1080 / 16258312 . 2017 .
1333386.

Huang, Xianqun, Qixin Cao, and Xiaoxiao Zhu.
“Mixed path planning for multi-robots in struc-
tured hospital environment”. The Journal of Engi-
neering 2019.14 (2019): 512-516. 10.1049/joe.
2018.9409.

Jeon, Seohyun. “Multi-Robot Task Allocation for
Real-Time Hospital Logistics”. International

Conference on Systems, Man, and Cybernetics
(SMC) (2017).

Jeon, Seohyun and Jaeyeon Lee. ‘“Performance
Analysis of Scheduling Multiple Robots for Hos-
pital Logistics”. 14th International Conference

International Research Journal on Advanced Science Hub (IRJASH)

2022, Vol. 04, Issue 07 July

on Ubiquitous Robots and Ambient Intelligence
(URAI) (2017).

Jorling, Moritz, Robert Bohm, and Stefanie Paluch.
“Service Robots: Drivers of Perceived Respon-
sibility for Service Outcomes”. Journal of Ser-
vice Research 22.4 (2019): 404-420. 10.1177/
1094670519842334.

Joseph, Azeta, et al. “A review on humanoid
robotics in healthcare”. MATEC Web of Con-
ferences 153 (2018): 02004-02004. 10 . 1051/
matecconf/201815302004.

Kershner, Richard. “The Number of Circles Cover-
ing a Set”. American Journal of Mathematics 61.3
(1939): 665-665. 10.2307/2371320.

Mende, Martin, et al. “Service Robots Rising: How
Humanoid Robots Influence Service Experiences
and Elicit Compensatory Consumer Responses”.
Journal of Marketing Research 56.4 (2019): 535—
556. 10.1177/0022243718822827.

Moroz, Miroslaw and Zdzislaw Polkowski. “The
Last Mile Issue and Urban Logistics: Choosing
Parcel Machines in the Context of the Ecologi-
cal Attitudes of the Y Generation Consumers Pur-
chasing Online”. Transportation Research Proce-
dia 16 (2016): 378-393. 10.1016/j.trpro.2016.11.
036.

Thiel, Simon and ; Dagmar Hébe; Micha Block.
“Co-operative robot teams in a hospital environ-
ment”. 12th International IEEE Conference on
Intelligent Transportation Systems 1 (2009): 45—
45.

Tussyadiah, Iis P., Florian J. Zach, and Jianxi
Wang. “Do travelers trust intelligent service
robots?” Annals of Tourism Research 81.2 (2020):
102886-102886. 10.1016/j.annals.2020.102886.

Verger, R. “This self-driving grocery delivery cat
will sacrifice itself to save pedestrians”. (2018).
https://www.popici.com/self - driving - grocery -
curmun.

196


https://orcid.org/0000-0003-2349-3701
https://orcid.org/0000-0003-2349-3701
https://orcid.org/0000-0003-2349-3701
10.3182/20090603-3-ru-2001.0122
10.1007/s00146-018-0846-4
10.1007/s00146-018-0846-4
10.1016/j.annals.2018.10.009
10.1016/j.annals.2018.10.009
10.1080/16258312.2017.1333386
10.1080/16258312.2017.1333386
10.1049/joe.2018.9409
10.1049/joe.2018.9409
10.1177/1094670519842334
10.1177/1094670519842334
10.1051/matecconf/201815302004
10.1051/matecconf/201815302004
10.2307/2371320
10.1177/0022243718822827
10.1016/j.trpro.2016.11.036
10.1016/j.trpro.2016.11.036
10.1016/j.annals.2020.102886
https://www.popici.com/self-driving-grocery-curmun
https://www.popici.com/self-driving-grocery-curmun

Design and Development of Delivery Robot for Commercial Purpose

@ ® © Muniyandy Elango-
L -H van et al 2022  Open

Access.  This article is dis-
tributed under the terms of the Creative Com-
mons  Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and
reproduction in any medium, provided you give
appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons
license, and indicate if changes were made.

2022, Vol. 04, Issue 07 July

Embargo period: The article has no embargo
period.

To cite this Article:
Mohamed Yousuf,

Elangovan, Muniyandy,
Mohamed Nauman, and
Mohammed Nayeem. “Design and Develop-
ment of Delivery Robot for Commercial
Purpose.” International Research Journal on
Advanced Science Hub 04.07 July (2022): 192-
197. http://dx.doi.org/10.47392/irjash.2022.047

197


http://dx.doi.org/10.47392/irjash.2022.047

	Introduction
	Delivery Robot
	Design and Modelling
	Design

	Program Used in Delivery robot
	Conclusion

