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Abstract: Nowadays, shopping malls have become an integralpart of life and people in cities often go 

shopping malls in order to purchase their daily requirements. In such a place, the environment must be 

made hassle-free. Our system is mainly designed for edible objects like fruits and vegetables. For edible 

products like vegetables and fruits, bar-codes and RFID tags cannot be used as they have to be stuck on 

each of the items and the weight of each item has to be individually measured. The proposed system consists 

of a camera which detects the commodity using Deep Learning techniques and a load cell which measures 

the weight of the commodity attached to the shopping cart. This system will generate the bill when the 

customer scans the item in front of the camera which is fixed on to the Cart. There are many methods for 

implementation of object detection. Methods like R-CNN use region proposal to generate bounding box and 

then run a classifier throughout the bounding box. Then the duplications are eliminated using post-

processing technique. R-CNN is a slow method for object detection. For this reason, we use YOLO model. 
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I. INTRODUCTION 

The Neural Networks have taken the world to next level. we are seeing neural networks daily and even we are using 

them[1-5]. From Apple’s Siri to Google’s Assistant, all are made of neural networks Neural networks for object 

detection has been used in here. Humans can see an object and are able to identify what object it is and the location of 

the object. The human neural system is fast and accurate enough to identify the object instantly[6-13]. 

Implementation of the human visual system in computers using neural networks have been helping us to do things like 

driving cars without specialized sensors[14-22]. There are many methods for implementation of object detection. 

Methods like R-CNN[23-25] use region proposal to generate bounding box and then run a classifier throughout the 

bounding box. Then the duplications are eliminated using post-processing technique[26-32].  

R-CNN is a slow method for object detection. For this reason, we use YOLO model (You Only Look Once). In YOLO, 

a single convolutional network predicts multiple bounding boxes and class probabilities for them[33-39]. There are 

several advantages for using this YOLO model. Yolo is extremely fast when compared to other models for object 

detection. The mAP of YOLO is more than twice of other real time object detection models[40-47].  

Load cell is a weight measuring device. It uses the electrical and mechanical properties of metal. When force is applied 

over the metal, there is a change in the shape and an elastic deformation occurs, which in turn causes the resistance of 

the gauge to change. The basic idea behind the load cell is Wheatstone bridge, if there is a change in resistance between 

two terminals, then there is a potential drop[48-55].  

The weight sensor used here is a load cell interfaced using HX711 amplifier module. HX711 is a 24-bit ADC 

module[56-59] designed for weight scaled and can be directly interfaced with the load cell[60]. The input multiplexer 

selects either Channel A or B differential input to the low-noise programmable gain amplifier. There is an on-chip 

power supply regulator that eliminates the need for external power supply[61-66].  

There is no external programming required for HX711. There is an introduction of the related work, methodology and 

system description and working of the system. At last, there is a conclusion[67-71]. 
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II. LITERATURE REVIEW 

A smart shopping cart has been developed within this [1] paper to make basic purchases easier. This replica is secured 

to the trolley for easy viewing. Every item with an RFID tag on it is scanned using an RFID reader that is part of the 

system. The smart trolley is where the money is processed. Name and cost of the item was displayed on LCD panel. 

This [2] essay makes use of RFID and Arduino. The quantity of the item and its weight are displayed all along with 

price details. Suppose if that doesn’t matches database, a buzzer will play. 

Another illustration is a smart cart that runs on Arduino and has RFID, IR Sensor, and ultrasonic devices [3]. The 

associated amount is forwarded to the billing department when the product tag is read by the reader. The hard duplicate 

is available for pickup from the desk once the account has been settled.  

Smart Cart with Automatic Accounting - In this [4] piece, the author designs an approach that allows for an intuitive 

accounting trolley. With the additional features that compute and update the client bill, they serve as a representation of 

the system. The item and amount will be displayed on the LCD screen. By going to the billing desk, they can pay the 

balance right immediately.  

Due to rising consumer interest and spending, there's have been more smaller and bigger shopping malls than ever 

before [5]. To increase the standard of shopping, the conventional billing system needs to be continually improved. 

That shopping cart was generates the purchase bill directly on the cart with the help of an RFID reader, improving the 

current system. This will save both the time of shoppers and the workload of Mall workers.  

At a desk, the invoice that is presented on screen was transferred to system memory via an intelligent cart that uses 

automated billing, product details, and product recommendations using RFID. This is made feasible by the RFID 

module's ability to wirelessly exchange the bill. One of this system model's drawbacks is that we have to enter a key 

after the entire amount of goods and their prices have been displayed. After that, there won't be any merchandise 

additions or deletions[6].  

On weekends, holidays, and particularly when there are deals and special offers, there can be a significant rush in [7] 

malls. Nowadays, consumers favor online shopping over mall purchases to get necessities, using sites like Amazon, etc, 

among others. This paper proposed a virtual cart as a solution to this issue, allowing shoppers to better navigate the 

challenges of both online and offline shopping. 

 

III. METHODOLOGY 

We found the item using the YOLO approach[71]. It is determined whether or not anything will be discovered inside 

the grid in Fig. 1 by creating multiple matrices from the image and adding bounding boxes. It's unsuitable for using 

YOLO to merely identify items of tiny scale because it is equipped with the Pascal VOC dataset, where the scale size of 

the objects is large. The YOLO model[71] is skilled at identifying tiny items. The framework divides picture into a S X 

S network. A piece of work is deemed to be of high quality if it is located in a structure cell. Network cells forecast 

bounding boxes and the confidence value. How certain we're that item A is in container B is measured by our level of 

confidence. In the absence of a document, the certainty ratings are set to 0. Intersection over union (IOU) is found by 

using the predicted mask, the ground truth, and the expected mask[15]. 

The ratio to the cover section to union territory determines IOU. We must predict five values: a, k, z, i, and confidence 

in each bounding area. The letters (a, k, z, i) stand for rectangle box having the object. While training database, we 

entered this data using annotation files. The confidence indicates how likely it is that a given object will be found in the 

grid. We only make one class prediction per grid block. We calculate class-specific confidence scores in each box, 

which show the probability of all classes occurring within the box[9,10]. 

 

IV. SYSTEM DESCRIPTION 

4.1 Load Cell 

The resistance change in a load cell is very small so that it is magnified by the resistive imbalance in the Wheatstone 

Bridgeshown in Fig. 2. In a load cell, the value of three of the resistors are known and the fourth resistor is a variable 

resistor. When the load cell is loaded with a weight, the change in strain of the strain gauge causes a change in 

resistance that can be seen by change in potential difference. The load cell has been calibrated up to 5 Kg. Fig. 1. 
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Fig.1 calibration of the load cell 

The calibration curve is as shown in Fig. 2. 

.  

Fig. 2. Calibration Curve 

Object Detection Using YOLOv2We are using YOLOv2 for object detection shown in Fig. 3.YOLOv2 partitions the 

image into several grids and predicts0780the bounding box for interested object in each grid. First, inorder to facilitate 

object detection in our system, Tensorflow and keras libraries were installed. YOLO is implemented using darknet. 

The statements of Tensorflow library are used for implementing darknet. For implementing object detection using 

YOLO, certain software packages have been installed. First, Microsoft visual studio package was installed in the 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 3, Issue 4, April 2023 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-9290 226 

www.ijarsct.co.in 

Impact Factor: 7.301 

system. Then, CUDA and CuDNN by Nvidia were installed. Packages like matplotlib for creating 2D graphs and plots, 

Cython for implementing darknet in python, scikit-learn for machine learning, pillow for python imaging library, 

pandas for providing fast, flexible, and expressive data structures designed to make working with structured and time 

series data, beautifulsoup4  

 
Fig. 3. Working of YOLOv2 

The datasets are taken in high resolution in order to obtain accurate results. The datasets taken are used to train the 

system that had to be used to detect objects. In order to train our system, the datasets are converted to XML files which 

were JPG files previously. 

The XML files that are converted are called annotation files. These files contain the coordinates of the bounding boxes 

for the image and the labels of those images. This conversion is carried out using a software created called Label-Img. 

For example, if we want our system to detect carrot, then the dataset containing the image of carrot is taken and edited 

using the Label-Img. Bounding box surrounding the image of our desired object is drawn and then labelled as carrot 

and saved. A XML file will be created after saving.  

When we open the XML file, we can see the coordinates and the label that was given by us. After XML file is created 

for all datasets, the program is run using cfg and weight files. The configuration (cfg) file contains the layers of the 

neural network and the weights file is used for updating weights after training of the given dataset. Once the training is 

done, checkpoint files are created, which contains the modified weights. These checkpoint files are accessed before the 

object detection algorithm is run on the testing dataset. The completion of training is indicated by the creation of 

checkpoint files. 

 

V. WORKING OF THE SYSTEM 

The system’s major components are the Camera, Arduino, Load cell, LCD display. The system here is designed in such 

a way that object of one kind is detected. That is one sort of a vegetable is placed in front of the camera.  

The vegetable is detected using the Object detection technique we are using that is YOLO. After detecting the object’s 

class a signal is sent to the Arduino with the serial communication techniques, and all the items of that same kind are 

placed in the cart. After the Arduino receives the signal about the class of the object, it has load-cell connected to it 

which measures the weight of the total items present in the cart. Now the rate of each vegetable is predefined by the 

user, which means thateach class of objects have a particular rate. After the load-cell measures weight the Arduino 

computes the total cost according to the rates defined by the user. 

We have provided 3 buttons for the user: 

 Reset 

 Next 

 Finish 
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These buttons are provided for the user to have a hassle free experience. The RESET button is used for clearing all the 

items in the cart if there is any mistake in the bill. The NEXT button is used to detect the next object, that is when one 

kind of vegetable’s rate is computed, then we need to provide the system with the next object. The FINISH button is 

used whenall the items the customer wants to buy are evaluated by the cost. The block diagram of the cart is shown in 

Fig. 4. Connections given in the circuis, Load cell is connected to the Vcc, Ground, Pin 4 – Data (OUT), Pin-5Clock. 

 
Fig. 4. Block Diagram for the Cart 

 

VI. CONCLUSION 

The system that we have designed can detect only 3 objects namely, Potato, Tomato and Carrot. The accuracy of the 

object detection is 70%. In this paper, we proposed a new, hassle-free shopping experience. The system has been 

mainly designed for edible objects like fruits and vegetables. The RFID tags that are being used nowadays, can’t be 

stuck to edible objects like fruits and vegetables. In case if that is to be done, the weights of the objects must be 

predefined. The customers doesn’t have a choice to buy according to their requirement. Also, in India, Barcodes and 

barcode readers arethe widely used method for shopping. Practically, Barcodes cannot be given to each and every 

vegetable and fruits that the customer wants to buy. Like RFID tags, these Barcodes doesn’t give the user choice to buy 

according to their requirement. Thus, using object detection for this purpose, gives the customer a freedom to buy and 

pay for exactly what they want 
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