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Abstract - Over the past few decades technology has been drastically changing the way of life in the society hence lives of 
the current generation has been significantly improved by completely becoming dependent on new technologies. It also 
allows multiple tasks to be completed in less time along with increased efficiency and creates entirely new way to make a 
living. Shopping mall is a place where most of the people hurry to get their daily necessities. However, shopping carts in 
major stores have experienced little changes and serve only for simple purposes ever since they have been first 
manufactured. Consumers often face problems as they are tedious and in convenience to push or pull these carts around and 
becomes noticeably painful to carry the heavy loads. Even collision occurs if obstacles arise out of sight. After this one, 
needs to go to billing counter for payments which is a time-consuming process and also results in a long queue at the 
counters. Our aim is to design an intelligent cart that follows the customer and makes automatic billing which provides more 
satisfaction and comfortable. 
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I.  INTRODUCTION 
 
In the fastest growing technological world, 
Automation is an emerging technology in the field of 
research and development. Shopping carts are used in 
order to aid customers to store the products which 
they intend to purchase. Then the customer has to 
push the heavily loaded cart and proceed to checkout 
at the billing counter by making their payments. 
Shopping is one of our regular tasks where we spent a 
considerable amount of time for buying the necessary 
things. In supermarkets, everything is in a manual 
process and now, in this emerging world everyone 
needs to save their precious time so, many have 
started to purchase online which is much easier and 
flexible. By making a manual process into an 
automated one, will reduce the manpower and saves 
more time. 
According to a survey conducted by the Indian 
Bureau of Labor, on an average, human beings spend 
0.8 hours every day on a shopping. If 10 customers 
are in a Queue, assuming an average waiting time per 
customer is 5 mins exclusive of billing time. So, the 
cumulative man hour spent in a queue is 10 x 5 = 50 
mins (50 mins)/ Queue. 

 
Fig.1 Labors Cost 

Approximately the cost spent on 5 labors is around 7 
lakhs annually. When it comes for 20 labors the 
retailer has to spend 21 lakhs each year. 
The aim of the project is to the implement an 
automated human following intelligent cart that offers 

great convenience to the customers, which eliminates 
human labor to push heavy loaded carts and avoids 
waiting in long queues and for speeding up the billing 
and payment process. The cart can thus reduce the 
manpower and can reduce the cost of workers hired. 
It also helps in promotion of the super market by 
gaining more customers there by providing quick 
service. The design module consists of the 
microcontroller and is able to move automatically 
under the drive of two 12V DC motors, whose 
voltage input is controlled by Arduino to control the 
speed of the cart. Totally three ultrasonic sensors are 
embedded in order to detect which path is accessible 
and also to alarm the customers. The Arduino, works 
as the information transfer and processing center. 
Thereby producing a versatile cart that automatically 
follows the human to bring the stuff, which makes 
shopping easier and efficient. 
 
II. LITERATURE SURVEY 
 
With the development of electronics over the past 
several years, more and more cost-effective 
approaches have been proposed to replace 
conventional methods in the development of 
technologies. It is found that shopping carts are 
always scattered around everywhere inside or outside 
supermarkets. With the fact that poor designed cart 
can purpose capacity musculoskeletal accidents due 
to manually pushing or pulling heavy masses. A 
survey on marketplace has the outcomes which shows 
that maximum of the users expected the shopping cart 
to function as energy saving, reduced pulling and 
pushing motion and adjustable top. Health and safety 
of customers are prioritized when they're shopping in 
the grocery shops. Furthermore, at some point 
specifically mother and father cannot have the feel of 
shopping this is due to the fact that parents have to 
take care of their child while shopping. The disabled 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-6, Issue-6, Jun.-2018, http://iraj.in 

Human Following Intelligent Cart System 
 

32 

and old age people feel very uncomfortable and 
inconvenience to push the trolley. On surveying the 
line following cart technique, the problems faced by 
the customers were similar to that of the manual cart. 
The line following cart follows the human only in 
forward direction whereas it cannot move in reverse 
direction. It is difficult to use the line following 
technique in areas where there is any line break. 
Based on the surveys conducted in grocery shops the 
existing cart is considered to be one of the biggest 
challenge for all the customers. Further there are few 
of the works which has been considered for 
improvements. However, most of the work have not 
gone further beyond prototypes into commercial 
products. 
 
III. PROPOSED SYSTEM 
 
The human following intelligent cart system consists 
of Arduino which is installed on the cart and 
connected to two motors, RF transceiver and three 
ultrasonic sensors. Ultrasonic sensor maintains the 
distance between cart and the customer, who is 
accessing the cart and the sensor is attached to port 
zero of microcontroller. Based on distance between 
the cart and customer, microcontroller takes the 
choice of whether to pressure motor or not. Motor’s 
motive force circuit is hooked up to port 2 of 
microcontroller which is consistent with the output 
degree of sensor hence decides the cart runs or stops. 
One RF transceiver is connected to cart, which works 
as transmitter in order to send out statistics amassed 
from sensors, the other transceiver is placed on the 
customer as a tag. The processing unit of Arduino 
receives the incoming signals and decide whether to 
alarm the customer. The two motors are driven by 
12V DC voltage, and at the same time the sensors and 
RF transceivers need 5V DC voltage. RFID tags are 
placed on each product so that the RFID reader scans 
the product and prints soft bill and enable payment 
through smart phone this makes the shopping easier 
and comfortable one for the customers. Hence, the 
proposed system allows the customer to shop the 
required products at a minimal time period, along 
with this there is no need of standing at billing 
counter instead, the billing is done inside the cart 
using RFID system which gives the smooth shopping 
experience to the one who is shopping. 
 
IV. BLOCK DIAGRAM 

 
Fig2. Communication between the Cart and the customer 

IV. FUNTIONAL DESCRIPTION 
 
Power Supply 
The power supply module consists of 3 sets. In which 
four are 1.5 V AA batteries. These four batteries 
provide power to Arduino, which can output both 
3.3V and 5V voltage. The remaining eight batteries, 
altogether 12 V provides power to two DC motors. 
 
 
Transceiver 
One RF transceiver is connected to Arduino, which 
works as transmitter to send out information collected 
from sensors. The other transceiver is controlled by a 
separate Arduino mega2560, the processing unit of 
Arduino, to receive signals and determine whether to 
alarm the customer. RF transmitter and receiver pair 
is responsible to cover a range of 10 m and maintain 
fast and reliable communications. 
 
Motor 
Two DC motors are connected between 12 V power 
supply and two PWM output pins of Arduino, which 
adjusts the rotation speed of motors based on 
different duty cycles. Since Arduino outputs a 
maximum of 40 mA current, two TIP120 transistors 
are used to amplify the current to the scale that is 
sufficient to motors. 
 
Sensor 
Three 40 kHz ultrasonic sensors are attached to the 
front, left and right side of the cart to keep track of 
the obstacles around the cart powered by the 5 V 
output of Arduino. Each sensor has one input pin, 
trigger and one output pin, which are connected to 
Arduino digital pins. Based on the pulse width of the 
reflected sound wave, Arduino calculates the distance 
between obstacles and the cart with known sound 
speed. Ultrasonic Sensors effectively covers a range 
of 20 cm. 
 
Microcontroller 
The Arduino mega2560 can have the memory of 256 
KB of storing codes. SRAM=8 KB, EEPROM=4 KB. 
The 54 digital pins on the mega can be used as an 
input or output. There is a LED which is a built-in 
one, connected to digital pin 13. When the pin is 
HIGH value, the LED turns on, when the pin is LOW 
value, it turns off. The Arduino mega 2560 has only 
one SPI module. It starts by simply connecting it to 
the computer using a USB cable or power it with a 
AC to DC adapter. 
 
RFID 
RFID is a technology that consists of a Reader and 
tag. The information that is available with the tags are 
sensed using the RFID reader. The reader uses 
electromagnetic signals to identify object 
automatically. It tracks the RFID tag that attached to 
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the object within the particular field. Thereby helps in 
automatic billing of the products 
 
RESULTS 
 
Thus, this intelligent shopping cart provides great 
convenience and efficiency to customers in store by 
allowing the customers to shop without any sought of 
tensions. There is no need of pushing or pulling the 
heavy loaded cart because it automatically follows 
the customers and does the billing by providing the 
smooth shopping. So, with the help of this designed 
cart the human labor can be reduced by taking the 
overall shopping experience to a different level. 
 
CONCLUSION 
 
The project is developed with low cost, low power 
Consumption by taking into account on the changing 
trends in retail shopping, we come to a conclusion 
that the Intelligent Shopping cart is most certainly a 
necessity one for the Retail marketing store to step up 
their portfolios, to cope up with the advancement in 
technology and to save time and manpower. With the 
aid of automatic following cart, supermarket owners 

need to purchase and can easily install it under 
shopping cart. Users can enjoy shopping without 
pushing shopping carts themselves. As the cart is 
controlled by a microcontroller it can follow the user 
and equipped with on board billing system. The 
system  eliminates  the  long  hard  queues  for billing 
after purchase. In the era where humans are investing 
more and more on technology for their comfort, the 
intelligent shopping cart is worth marketing one. 
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