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1. INTRODUCTION 

Supermarket is the place where customers come to purchase 

their daily using products and pay for that. So there is need to 

calculate how many products are sold and to generate the bill 

for the customer. Cashier’s desks are placed in a position to 

promote circulation. At present, many supermarket chains are 

attempting to further reduce labor costs by shifting to 

self-service checkout machines, where a single employee can 

oversee a group of four or five machines at once, assisting 

multiple customers at time. An RFID reader is a device that is 

used to interrogate an RFID tag. The reader has an antenna 

that emits radio waves; the tag responds by sending back its 

data. An RFID tag is a microchip combined with an antenna 

in a compact package; the packaging is structured to allow the 

RFID tag to be attached to an object to be tracked. "RFID" 

stands for Radio Frequency Identification. The tag's antenna 

picks up signals from an RFID reader or scanner and then 

returns the signal, usually with some additional data (like a 

unique serial number or other customized information) [1]. 

 

When radio waves from the reader are encountered by a 

passive RFID tag, the coiled antenna within the tag forms a 

magnetic field. The tag draws power from it, energizing the 

circuits in the tag. The tag then sends the information encoded 

in the tag's memory. When the people put the products, the 

cost will get added to total bill. Item name and cost will be 

displayed in LCD [2]-[4]. Also the products name in the 

selves will be displayed in the LCD, by using another RFID 

reader which is placed outside the trolley. At the billing 

counter the total bill data will be transferred to PC by RS232 

serial port [5]-[8]. 

  

2.  GOAL  

The main goal of RFID based trolley for supermarket 

automation system is to generate the bill data in the trolley and 

display the products name which is placed in the selves will be 

displayed in the LCD. When the people put the products the 

name, cost and weight also displayed in the LCD. This 

reduces the precious time of the people.  

 

3. OBJECTIVES  

The objective of the project is to develop automatic 

generation of data bill which is displayed in LCD, placed 

inside the trolley itself.    

 

4. DESCRIPTION 

4.1 RFID Tag and Reader 

An RFID reader is a device that is used to interrogate 

an RFID tag. The reader has an antenna that emits radio 

waves; the tag responds by sending back its data. An RFID 

tag is a microchip combined with an antenna in a compact 

package; the packaging is structured to allow the RFID tag to 

be attached to an object to be tracked. "RFID" stands for 

Radio Frequency Identification. The tag's antenna picks up 

signals from an RFID reader or scanner and then returns the 

signal, usually with some additional data (like a unique serial 

number or other customized information). A passive tag is 

an RFID tag that does not contain a battery; the power is 

supplied by the reader. When radio waves from the reader are 

encountered by a passive RFID tag, the coiled antenna within 

the tag forms a magnetic field. The tag draws power from it, 

energizing the circuits in the tag. The tag then sends the 

information encoded in the tag's memory [9]. 

 

RFID systems are closely related to the smart cards described 

above. Like smart card systems, data is stored on an electronic 

data-carrying device — the transponder. However, unlike the 

smart card, the power supply to the data-carrying device and 

the data exchange between the data-carrying device and the 

reader are achieved without the use of galvanic contacts, 
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using instead magnetic or electromagnetic fields. The 

underlying technical procedure is drawn from the fields of 

radio and radar engineering. The abbreviation RFID stands 

for radio frequency identification, i.e. information carried by 

radio waves. Due to the numerous advantages of RFID 

systems compared with other identification systems, RFID 

systems are now beginning to conquer new mass mark 

 

In a nutshell, RFID involves detecting and identifying a 

tagged object through the data it transmits. This requires a tag 

(a.k.a. transponder), a reader (a.k.a. interrogator) and 

antennae (a.k.a. coupling devices) located at each end of the 

system [10]-[14]. The reader is typically connected to a host 

computer or other device that has the necessary intelligence to 

further process the tag data and take action. The host 

computer is often a part of a larger network of computers in a 

business enterprise and, in some cases, is connected to the 

Internet. 

 

One key element of operation in RFID is data transfer. It 

occurs with the connection between a tag and a reader, also 

known as coupling, through the antennae on either end. The 

coupling in most RFID systems is either electromagnetic 

(backscatter) or magnetic (inductive). The method used in a 

particular implementation depends on the application 

requirements, such as the cost, size, speed, and read range and 

accuracy [15]. For example, inductively coupled RFID 

systems typically have a short range, measured in inches. 

These types of systems are used mostly in applications, such 

as access control, where short range is advantageous. In this 

case a tag only unlocks an RFID-enabled door lock when it is 

moved within close range of the reader, not when people who 

may be carrying a tag in their wallet or purse are walking past 

the reader in a hallway in front of the door.The element that 

enables the tag and reader communication is the antenna. The 

tag and the reader each has its own antenna [16]-[18]. Another 

important element in an RFID system is the frequency of 

operation between the tag and the reader. Specific frequency 

selection is driven by application requirements such as speed, 

accuracy, and environmental conditions, with standards and 

regulations that govern specific applications. For example, 

RFID applications for animal tagging have been operating in 

the 135 kHz frequency band, based on longstanding 

regulations and accepted standards. 

 

Although hardware components are responsible for 

identifying and capturing data, software components of an 

RFID application are responsible for managing and 

manipulating the data transmitted between the tag and the 

reader and between the reader and the host computer. 

 

4.2 LCD 

LCDs are common in consumer devices such as DVD players, 

gaming devices, clocks, watches, calculators, and telephones, 

and have replaced cathode ray tube (CRT) displays in nearly 

all applications. They are available in a wider range of screen 

sizes than CRT and plasma displays, and since they do not use 

phosphors, they do not suffer image burn-in. LCDs are, 

however, susceptible to image persistence [19]. LCDs are 

available to display arbitrary images (as In a general-purpose 

computer display) or fixed images with low information 

content, which can be displayed or hidden, such as preset 

words, digits, and 7-segment displays as in a digital clock. 

They use the same basic technology, except that arbitrary 

images are made up of a large number of small pixels, while 

other displays have larger elements 

 

 
Fig.1. LCD Display 

 

4.3 Microcontroller 

ATmega162 is an 8-bit high performance microcontroller of 

Atmel’s Mega AVR family with low power consumption. 

ATmega162 has 16 KB programmable flash memory, static 

RAM of 1 KB and EEPROM of 512 Bytes. The endurance 

cycle of flash memory and EEPROM is 10,000 and 100,000, 

respectively. ATmega16 is a 40 pin microcontroller. There 

are 32 I/O (input/output) lines which are divided into four 

8-bit ports designated as PORTA, PORTB, PORTC and 

PORTD [20]-[21]. 

 

Peripheral Features: 

 It consist of two transmitter and receiver. 

 Real-time Counter with separate oscillator. 

 Six PWM channels. Dual Programmable Serial 

USARTs. 

 Master/Slave SPI Serial Interface. 

 On-chip Analog Comparator. 

 Programmable Watchdog Timer with Separate 

On-chip Oscillator 

4.4 RS232 Serial Port 

In communications, RS-232 is a standard for serial binary 

data interconnection between a DTE (Data terminal 

equipment) and a DCE (Data Circuit-terminating Equipment). 

It is commonly used in computer serial ports. 

 

Scope of the Standard:  

The Electronic Industries Alliance (EIA) standard RS-232-C 

[3] as of 1969 defines: 

 

 Electrical signal characteristics such as voltage 

levels, signaling rate, timing and slew-rate of signals, 

voltage withstand level, short-circuit behavior, 

maximum stray capacitance and cable length  

 Interface mechanical characteristics, pluggable 

connectors and pin identification  

 Functions of each circuit in the interface connector  

 Standard subsets of interface circuits for selected 

telecom applications  

 

The standard does not define such elements as character 

encoding (for example, ASCII, Baud rate or EBCDIC), or the 
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framing of characters in the data stream (bits per character, 

start/stop bits, parity). The standard does not define protocols 

for error detection or algorithms for data compression. 

 

The standard does not define bit rates for transmission, 

although the standard says it is intended for bit rates lower 

than 20,000 bits per second. Many modern devices can 

exceed this speed (38,400 and 57,600 bit/s being common, 

and 115,200 and 230,400 bit/s making occasional 

appearances) while still using RS-232 compatible signal 

levels. 

 

Details of character format and transmission bit rate are 

controlled by the serial port hardware, often a single 

integrated circuit called a UART that converts data from 

parallel to serial form. A typical serial port includes 

specialized driver and receiver integrated circuits to convert 

between internal logic levels and RS-232 compatible signal 

levels. 

 

4.5 Power Supply 

The ac voltage, typically 220V rms, is connected to a 

transformer, which steps that ac voltage down to the level of 

the desired dc output. A diode rectifier then provides a 

full-wave rectified voltage that is initially filtered by a simple 

capacitor filter to produce a dc voltage.  

 

This resulting dc voltage usually has some ripple or ac voltage 

variation.  A regulator circuit removes the ripples and also 

remains the same dc value even if the input dc voltage varies. 

This voltage regulation is usually obtained using one of the 

popular voltage regulator IC units.  

 

The potential transformer will step down the power supply 

voltage (0-230V) to (0-15V and 0-9V) a level. If 

the secondary has less turns in the coil then the primary, the 

secondary coil's voltage will decrease and the current or 

AMPS will increase or decreased depend upon the wire 

gauge.   

 

This is called a STEP-DOWN transformer. Then the 

secondary of the potential transformer will be connected to 

the rectifier.  

 

4.6 Keypad 

When the customer wants to take some of the products outside 

the trolley, the key is pressed and then the product is taken 

out. Automatically the cost of the product which is taken out is 

reduced. And another key is used for the indication of 

completion of product purchasing. After that the bill will be 

displayed in LCD and generated in PC. 

 

5. CONCLUSION 

In this project the controller is attached to a RFID reader and 

tag. As the user puts the items in the trolley the reader on the 

trolley reads the tag and sends a signal to the controller. The 

controller then stores it in the memory and compares it with 

the lookup table. If it matches then it shows the name of item, 

weight and cost of the product on LCD &also the total number 

of items purchased. 
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