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ABSTRACT  
This paper proposed an automatic price scanning system to be used in supermarket to overcome the 
drawback of conventional system i.e manual scanner. The existing method for price scanning is by 
using the barcode scanner which required the cashier to scan the items manually before the price is 
displayed on the monitor. This method is inconvenient as the cashier has multiple tasks to be 
performed concurrently such as scanning the items, packaging the items, and processing the payment 
which can lead to longer waiting time for the customer. The mentioned issues can be accommodated 
by the use of Automatic Price Scanning System. This proposed system offers automatic items 
detection via the use of an infrared (IR) sensor which will operate the conveyor upon the item 
detection. The items will then move towards the cashier and stop at the Radio-frequency Identification 
(RFID) reader for further action i.e scanning the price. This system employs RFID reader to scan the 
tags attached to the items prior to data processing by the Arduino Mega 2560. The Arduino will then 
command the Liquid Crystal Display (LCD) to display the total price of the items. The proposed 
system was tested with two different types of RFID tags where each of them is assigned to dissimilar 
value of price.  The accuracy of the proposed development has been assessed in terms of movement of 
conveyor and price detection with an average of 86.67% accuracy. With this reliable measurement, 
the automatic price scanning system enables cashier to optimize their task. Consequently, the waiting 
time for the customers can be minimized. 
 
Keywords:  automatic scanner, RFID, price detection, IR sensor 
 
 
INTRODUCTION  
 
Nowadays, every supermarket employs barcode scanner (or barcode reader) to scan the 
barcode labels attached at each of the product at the store prior to price display on the 
monitor. A barcode scanner is an electronic device used to read the printed barcodes. It 
comprises of a light source, a lens and a light sensor converting optical impulses into 
electrical signal. The scanning process is quite tedious and time consuming especially during 
public holiday or festive season. This will lead to a scenario of customers waiting in line at 
the counter while the cashiers are performing their tasks such as scanning the items manually 
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and packing them. During the overload event, there is a possibility that the cashier did not 
scan the items and packing it, or they might scan the items twice without they noticing the 
error. The error occurred due to several tasks that need to be performed concurrently such as 
scanning the items, packaging the items, and processing the payment. 
 
 
Consequently, an automatic price scanning system is proposed. This automatic price scanning 
system is designed in such a way that it will operate the conveyor upon the items detection 
and stop the items at the RFID reader for automatic price scanning. Therefore, the cashier can 
optimize their task on packaging the items and process the payment. The main aim for this 
system is it able to move/stop the conveyor and display the correct price, with highest 
possible accuracy. The development of the system using IR sensor, RFID, Arduino Mega 
2560, DC motor and LCD is discussed in this paper. The performance of the system to read 
different tags is also examined. 
 
 
SYSTEM OVERVIEW 
 
This section is dedicated to the development of automatic price scanning system. Each of the 
phase involved in the system development is thoroughly discussed. 
 

 
Figure 1. Overall System Design 

 
The overall system of an automatic price scanning system is shown in Figure 1 above. 
Arduino Mega 2560 is the main processor that act as an interface between the input (A) and 
output (C). IR sensor is used to detect the presence of the items placed on the conveyor and 
the information obtained will be sent to the Arduino. Upon receiving the information, the 
Arduino will activate the motor such that the conveyor will start moving until the items is 
more than 9 cm away from the IR sensor before it stop. The system is designed to stop 
precisely at the location of RFID reader. The RFID tags attached to the items will then be 
automatically scanned and the price of the items will be displayed on the LCD. 
 
 
I.  Input of Automatic Price Scanning System  
 
From Figure 1, the input of the system is labelled as A. This part consists of two components 
which are IR sensor and RFID reader & tags. 
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Figure 2. Infrared (IR) sensor  

 
 

 
 
Figure 3. RFID tags used in Automatic Price 

Scanning System

IR sensor consists of an emitter and receiver as depicted in Figure 2. The infrared sensor is 
used as items detector in this project. The emitter will emit an infrared light that is invisible to 
human eyes. If there is an item present within the radius of detection, the emitted light will be 
reflected to the receiver. The received signal then will be fed to the digital pins of the 
Arduino. The IR sensor also consists of a potentiometer that used to adjust the distance of the 
detection. For this project, IR sensor was set to be able to detects items placed less than 9 cm 
from the IR sensor. On the other hand, RFID tags used in this project involved two different 
types such as RFID card tag and RFID key tag where they are assigned with value of RM5 
and RM6 respectively, as shown in Figure 3. If both tags are detected by the RFID reader, the 
total amount of RM11 will be displayed on the LCD. 
 
 
II.  Controller of Automatic Price Scanning System  
 
From Figure 1, the controller of the system (i.e. Arduino Mega 2560) is identified as B. In 
this project, Arduino is used to execute the output coming from both IR sensor and RFID 
reader (A). It has 54 digital input or output pins, 16 analog inputs, 4 UARTs (hardware serial 
ports), a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a 
reset button. The specification of Arduino Mega 2560 is compatible to cater the requirement 
of automatic price scanning system. 
 
 
III.  Output of Automatic Price Scanning System  
 
The output of the system is labelled as C in Figure 1. This part comprises of three 
components which are motor driver, DC motor and also LCD. Each of this component has 
their particular task according to the input fed to the Arduino. The motor driver act as an 
interface between Arduino and the DC motor. The DC motor used in this project represent 
the conveyor system that will operate according to the distance of the items from the IR 
sensor. If the items placed on the conveyor is less than 9 cm from the IR sensor, the conveyor 
will be moving. Otherwise, the conveyor will stop.  On the other hand, the LCD is used to 
display the price of the items after the RFID reader has reads the tags attached to the items. 
 
 
IV.  Prototype Setup of Automatic Price Scanning System  
 
Figure 4 illustrate the setup of Automatic Price Scanning System prototype. The items with a 
RFID tags attached on it will be placed at Point A. Upon item detection by the IR sensor, the 
conveyor will start moving, transporting the items from Point A towards the cashier (Point 
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B). Once the items are more than 9 cm away from the IR sensor, the conveyor will stop 
moving and the items will be within the range of RFID reader detection. Thus, RFID reader 
will automatically scan the RFID tags and LCD will display the price of items. The status of 
DC motor and LCD for each condition involved are summarized in both Table 1 and Table 2 
respectively. 

 
Table 1. Distance of items from IR sensor and 
status of DC Motor 

 

 
Figure 4. Prototype setup of the system  

 
 

Distance of items from 
IR sensor 

Status of DC 
Motor 

Less than 9 cm Moving 
More than 9cm Stop 

 
Table 2. RFID tags detection and status of LCD 
 

Type of RFID tag scanned 
by RFID reader 

Status of 
LCD 

RFID card tag RM5 
RFID key tag RM6 

Both RFID card and key tags RM11 

RESULT  
 
This section focuses on experimental results that have been conducted throughout the 
development of automatic price scanning system. The experiment includes an investigation 
on the accuracy of the system towards the item detection by the IR sensor as well as the RFID 
tags detection by the RFID reader. The final product of the developed prototype is also 
presented in this section. 
 
 
I.  Measurement Results and Outcome of the System 
 
Figure 5 demonstrate the outcome from LCD when the RFID reader scan RFID card tag, 
RFID key tag and both of the tags, from left to the right of the figure. The value of 11 
(represent RM 11) is an outcome of an addition of RM5 and RM6. 
 
 
 
 
 
 
 
 
 
 

 
Figure 5. LCD outcome upon RFID tags detection 

 
On the other hand, the measurement of voltage for both IR sensor and DC motor are obtained 
for two different distance of item i.e 6 cm (Table 3) and 9.2 cm (Table 4). The measurement 
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obtained from IR sensor for both tables does fit with its working principle that coded into 
Arduino where it will produce an output of LOW (0 V) and HIGH (5 V) for detection and no 
detection of items, respectively. Whilst, for DC motor, it was powered up by 5 V supply. 
 

Table 3. Voltage reading when an item 
detected by IR sensor 

 

 

Table 4. Voltage reading when no item 
detected by IR sensor 

 

 
II.  Accuracy of Automatic Price Scanning System 
 
The accuracy of the system is measured on how adhere to does the system toward the items 
and RFID tags detection. Therefore, several tests had been conducted to the automatic price 
scanning system to access its responsiveness. 
 

Table 5. Percentage of the successful action 
 

Action Percentage of responsiveness (%) 
Motor ON when IR sensor detects any item 100 

LCD display the price when RFID card tag detected 100 
LCD display the price when RFID key tag detected 60 

The average accuracy of automatic price scanning system is 86.67% and is calculated by 
using Equation (1) as follows: 

 
 
 
III.  Final Prototype of Automatic Price Scanning System 
 
Figure 6 shows the final product of the prototype for the automatic price scanning system. 
The working principle of this prototype is explained in previous section. The RFID reader is 
placed underneath the conveyor, hence it is invisible in Figure 6. 
 

 
Figure 6. The developed prototype of the automatic price scanning system 

Components Voltage Status 
IR sensor 0.33 V ON 
DC motor 4.34 V ON 

Components Voltage Status 
IR sensor 3.28 V OFF 
DC motor 0 OFF 
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CONCLUSION 
 
In this paper, the development of automatic price scanning system is explained. The 
experimental result of more than 80% accuracy supports that it is a reliable system that 
potentially be employed in supermarket for billing checkout process. Thus, with the 
implementation of the system, the waiting time for the customers can be minimized. In 
addition, this system comes with a feature of non-contact scanner emphasizes its significance 
to the user especially during the COVID-19 pandemic outbreak where physical touch is 
preferably avoided. 
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