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Abstract- The current scenario of commercial world depends majorly on humans. This entails many drawbacks ranging 
from human errors, voluminous manual work to absence of human due to mandatory breaks required. As we know, 
machines can be more precise, accurate and controlled to deliver higher performance than humans without the need of 
breaks. Furthermore, with the technological advancement, robot automation is being stressed on. This also reduces the 
dependence on man power, thus reducing the expenses. Keeping all this in mind, we are presenting the idea of building a 
robot operated store.  
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I. INTRODUCTION 

 
As a vast change in the field of science has been seen, 
a great stress is put on research and technology. There 
is a need for implementing the same in our day-to-
day lives. Smart cities have started to come up in 
large numbers. The focus has been shifted from 
serving the industry to aiding the common man in his 
daily schedule. From smart phones to smart cards, 
there has been an overwhelming sense of urgency to 
integrate this technology to enhance quality and 
performance of urban services. 
The physical stores, popularly known as the 'Brick 
and Mortar stores' were working well for the buyers 
till the time online retailing barged into the 
commercial world. These online retail shops or e-
commerce had an edge over the physical stores in 
almost every aspect, but one of the major drawbacks 
they suffered from was the inability to provide goods 
to the customers immediately or at least in short span 
of time. The process of delivering the goods to the 
customers is three fold, it includes collection and 
segregation of goods from the warehouse, packaging 
of the same, and finally shipping these goods. There 
are several techniques present in the market today in 
order to lessen the burden of this voluminous and 
quick-result work on humans. These techniques 
mostly involve the use of robots which are known as 
warehouse robots. The popularity of warehouse 
robots is known to all. Their efficiency, speed and 
accuracy of delivering the desired product in hours 
are some of the traits responsible for their 
popularity.The growth of e-commerce is forcing the 
retailers to invest in solutions that can handle the 
burden of an on-demand economy. Some of these 
solutions are: 
 
A. Case Study 1: KIVA SYSTEM 
In KIVA[1][2] system, a conveyor system is used to 
move around a distribution centre. In this approach, 
items are stored on pods which areportable storage 
units. After receiving an order the robot uses  

 
computerized barcode stickers on the floor to 
navigate around. Here a corkscrew action takes place 
through which the robot lifts the pod by sliding below 
it. The pod is then carried to the desired location for 
shipping. However, there are a few drawbacks 
associated with this system.  For a small scale store, 
moving the racks will eat up a lot of space. The 
desired item has to be picked up by the manager 
manually. 
 
B.  Case Study 2: AutoStore SYSTEM 
The construction of AutoStore[3][4] comprises of 
aluminium grids with locomotive bins. The goods are 
collected in the bins and transported by moving the 
bins along the aluminium grids from one port to the 
other. However, this system has a few drawbacks. 
Firstly, in a small store (college store), where no. of 
types of items is less but the no. of same type of items 
is more, bar code becomes redundant. Also, claw has 
to be adjusted to fit in different items (variable 
thickness) and thus is difficult to program. 
 
C.   Case Study 3: Fetch and Freight 
In Fetch and Freight[5][6], there are two components- a 
mobile manipulator called Fetch and a mobile base 
called Freight. Fetch picks up items off warehouse 
shelves while Freight acts as an autonomous cargo 
delivery cart. As only a single fetch is used and 
multiple freights are used, the freights have to wait 
for the fetch to complete its job. Thus, there is an 
unnecessary expenditure of time. 
 
II. METHODOLOGY: ROBOT OPERATED 
STORE 

 
The main concept and idea though remains the same 
as warehouse robot, the size of the store and the type 
of products to be delivered will also be kept in mind 
to make this robot. Apart from this, a continuous 
monitoring system will be incorporated in order to 
keep a check on the number of goods. The two main 
elements of this project are – a robot and a rack. The 
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robot will be programmed to reach the respective rack 
while the rack will be programmed to push out the 
goods into the robot’s basket. These two elements 
will be individually programmed using an Arduino 
while the communication between the two Arduinos 
will be achieved by using a Zigbee. In order to make 
this system more user friendly, a web page will be 
developed through which a user can enter the type 
and quantity of goods required. Also, the available 
quantity of goods and updates related to ‘out of stock’ 
information will be displayed on the web page. 
Whatever quantity will be entered by the user would 
be deducted from the quantity of that commodity in 
an excel sheet through a common gateway interface 
(CGI). If the quantity of that commodity falls below a 
predefined value, an automated email will be sent to 
the manufacturer. After refilling the stock, the 
quantity of goods will get updated.  

 
 

 
Figure 3 Basic Block Diagram of the System 

 
The Block Diagram shows an overview of the entire 
control system. The system has a computer which is 
the core part as it gives a proper interface betweenthe 
hardware and software. The user gives the number of 
each stationary as the input in the webpage. These 
values are taken into the program by using Common 
Gateway Interface (CGI) in Python. These values are 
sent to the Rack with the help of RS232 serial 
communication. The communication between the 
Robot and the Rack is done with the help of Zigbee 
which is a wireless networking standard aimed at 
remote control and sensing application. Position 

encoder (MOC 7811) is used to accurately calculate 
the distance to the racks. The inventory database is 
continuously monitored to see that the stock of each 
stationary item is above the threshold limit. If any 
particular item goes below the threshold limit, an 
auto-generated email is sent to the manufacturer 
requesting for the reinforcement of supply. The 
information of the items under the threshold limit 
will also be made available on the webpage for the 
customers to take note, so that time and efforts are 
saved. 
The simulation of the robot operated store is done 
with the number of racks equal to the number of 
items present in the store. Once the user input value 
is obtained using CGI, it is passed as the count to the 
racks. The robot moves to first rack using the 
positional encoder to travel the distance with 
accuracy and precision. On reaching in front of the 
rack, an acknowledgement is sent from the robot to 
the rack for the commencement of the unloading 
process. The rack starts the conveyor belt assembly 
using the count to drop that many items into the 
basket of the robot. After each item is served, the 
count is decremented by one till it is eventually zero. 
Once the count is zero, the rack sends an 
acknowledgement to the robot to move to the next 
rack. Finally after the entire order is collected, the 
robot moves back to the counter to give the order to 
the customer. 
The robot is a four wheel model that is highly 
efficient as compared to the 3-wheel model 
consisting of the castor wheel. The chassis is custom 
made from a durable and lightweight acrylic sheet. 
The robot has a plastic basket fixed on its top side to 
help carry the books. The positional encoders are 
placed on the shaft of the motors for giving the 
precise and accurate values of the distance. 
 

 
Figure 1 Basic 3D model of the robot 

 
The Rack is a modified version of the ones already 
present in the stores. It has a transreceiver module 
(Zigbee) to communicate with the robot. The rack 
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has a conveyor belt assembly around the slit on the 
lowermost side. 
 

 
Figure 2(a) and (b) Basic 3D model of the isometric view and 

the top view of the rack. 
 

The motor driver functions to control the left and 
right motors. The robot uses L293D as motor driver. 
A single motor driver is used in order to control the 
movement of four motors. The two motors on the left 
are coupled with each other and so are the two 
motors on the right.The direction as well as the speed 
of the motors can be controlled using this motor 
driver. The distance for which the robot should move 
is calculated with the help of the position encoder. 
Position encoders can be used to calculate distance 
as well as the speed. In this system , our main 
concern is to calculate the distance. The coordinates 
of the place where the rack is kept is known and thus 
the distance of the rack from the place where the 
robot is kept is known. This distance is fed to the 
robot, from which it keeps subtracting the distance it 
has travelled. As soon as the difference becomes 
equal to zero, the robot stops moving. In this way, 
the robot reaches the rack. 
The implementation of the system has been partially 
completed. The robot has been built and the web page 
has been developed.The webpage consists of two 
textboxes (text fields) where the items and the 
number of items required can be entered. The values 
fed to the webpage are then deducted from the 
corresponding values in the stock database. If the 
values are above a prescribed value then the 
availability of the item is conveyed to the customer 
and the entered values are taken into the program by 

using Common Gateway Interface (CGI) in Python. If 
the values in the stock database fall below the 
prescribed value then an auto-generated e-mail is sent 
to the manufacturer asking them to refill the stock. 
 

 
Figure 3 The partially built robot 

 
CONCLUSION 
 
Robot for the robot operated store has been partially 
built and the web page for the system has been 
developed. In future, we plan to implement a 
complete system which will serve the purpose of 
automation in the stores. Using the robot operated 
system, the small scale stores can be operated more 
efficiently and smartly, that too in a lesser time. If 
combined with monetary transaction system, it can 
bring a revolutionary change in the commercial 
world. The ease of manufacturing and modifications 
in the existing equipment without having the need to 
additionally add large scale equipment makes this 
system optimum for implementation. 
 
REFRENCES 
 

[1] www.amazonrobotics.com 
[2] www.youtube.com/watch?v=quWFjS3Ci7A 
[3] http://autostoresystem.com/thesystem 
[4] www.youtube.com/watch?v=0-G70CivfLM 
[5] http://spectrum.ieee.org/automaton/robotics/industrial-

robots/fetch-robotics-introduces-fetch-and-freight-your-
warehouse-is-now-automated 

[6] www.youtube.com/watch?v=CEIUrF7iOXk 
[7] An RFID Warehouse robot LohPohChuan, Ayob Johari, 

MohdHelmyAbdWahab, Danial Md. Nor, Nik 
ShahidahAfifi Md. Taujuddin,MohdErdiAyob, Faculty 
of Electrical and Electronic Engineering UniversityTun 
Hussein Onn Malaysia. 

 
 
 
 
 
 

 
 

 
 


