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    Abstract—RFID and Barcode technologies are the ones that are used widely in shopping for the purpose of maintaining 

an inventory including billing. But this technology causes long queues for billing while purchasing. Our project focuses on 

using the visible light communication method of communication called the Li-Fi technology. Light Fidelity (Li-Fi) is a 

bidirectional, high speed and fully networked wireless communication technology similar to Wi-Fi. Using LED lights for 

both illumination and communication will make shopping and our lives easier and it is eco-friendly. For the purpose of 

Green World we employ Li-Fi technology to detect the products, keep track of the products at the store, and aid in 

eliminating billing queues by auto billing using android app. Android application is deployed on the consumer phone 

which is attached with Li-Fi Hardware via OTG. Every product and trolley is attached with Li-Fi Module. User on dropping 

the product into the trolley, the product details will appear on the screen and its cost is added in the Android app and finally 

total payment is made by the user via android based payment system. Details are transferred to the shop server. Shop Server 

will communicate with the Gate section of the shop. Gate’s Li-Fi will communicate with the Li-Fi which is attached with the 

Trolley for product verification. Finally only billed products are delivered. 

 

      Index Terms—Light Fidelity (Li-Fi), Liquid Crystal Display (LCD), PIC16F877A Microcontroller, Radio 

Frequency Identification (RFID), Wireless Fidelity (Wi-Fi). 

I. INTRODUCTION 

Barcode technology and the use RFID in shopping malls made the shopping easier and convenient at the time. But 

at the recent times, the number of customers and the quantity of items bought has been increased tremendously. 

This has caused long queues waiting for billing. A survey made by Visa in 2005 [11], shows that, 70% of the 

customers waiting in long queues walk out and 10% of the customers get seriously annoyed. CISCO Internet 

Business Solution Group [12], estimated the top 4 reasons for shoppers to use technology are 1. Find best price 

(63%) 2. Save time (47%) 3. Find best assortment (26%) 4. Best quality (25%). All of these reasons for which 

customers are seeking technology needs a proper solution. Li-Fi technology is used by our project to solve the 

customers‟ need for seeking technology in shopping. It can be employed in huge malls to any mini-store where the 

number of shoppers are more. This provides a means for shoppers to easily compare prices, save shopping time, 

find best assortments and bill automatically. Also the present method involves manual billing. Using barcode 

readers for billing causes long queues. And each product is checked and entered at the billing section. Estimating 

the overall price of the picked products is hard and getting the products‟ information is difficult and time 

consuming. The other factor is that, in the presently used technology, radio frequency is used. Li-Fi can solve 

problems related to the insufficiency of radio frequency bandwidth. It is safe for humans since light, unlike radio 

frequencies cannot penetrate human body. Hence, concerns of cell mutation are mitigated. Our project paves way 

for a better world as  it employs Green Computing by using visible light communication methods at shopping malls, 

complexes, and other stores to enable people to experience an easy shopping way to reduce their time. And useful 

for shopkeepers in keeping track of products and reduce their efforts. It‟s a win-win for both the shopkeepers and 

the shoppers. As our project uses visible light, unlike radio waves, it is safe on humans. The problems with the 

present technologies of using RFID and Barcode readers has the problems of long queues, customer cannot easily 

make a budget-fit shopping, uses radio frequency, manual billing. Our project solves all these problems. This 

automatic way of detecting product and online payment took away the queues. Customers can easily make 

budget-fit shopping as the subtotal of the products in trolley is displayed. It has no radio frequency bandwidth 

allocation problem and it much safer. It doesn‟t require manual billing. And verifying the products purchased is 

made easy, without any manual checking. This makes shopping convenient and saves time. With the advancements 

in technologies, using the apt ones will make lives easier and world greener. Our project focuses on using a simple 
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LED way of communication called Li-Fi technology. This way, lights can be installed in the stores for illumination 

(as always) and also use it as a means of communication.  

II. PROPOSED MODEL 

Our project focuses on using the visible light communication method of  data transmission called the Li-Fi 

technology. Light Fidelity (Li-Fi) is a bidirectional, high speed and fully networked wireless communication 

technology similar to Wi-Fi. Li-Fi technology is used in our project to solve the customers‟ need for seeking 

technology in shopping. It can be employed in huge malls to any mini-store where the number of shoppers are 

more. This provides a means for shoppers to easily compare prices, save shopping time, find best assortments and 

bill automatically. Also the present method involves manual billing and maintaining inventory is hard. Using of 

Li-Fi helps in tracking the products easily. Also billing can be made automatically over net banking. Li-Fi can solve 

problems related to the insufficiency of radio frequency bandwidth. It is safe for humans since light, unlike radio 

frequencies cannot penetrate human body. Hence, concerns of cell mutation are mitigated. 

 

The proposed plan of action for our project is to establish an optical wireless communication model that gives high 

data rates (in the order of MHz) and transmission distances of up to 1m. This model should effectively be able to 

transmit data from one device to other using LEDs, thereby establishing a Li-Fi network in a localized 

environment.  

 

The system architecture consists of a transmit section and a receive section. The transmit section consists of the 

data input which is then fed into a switching control system. Based on the data, the switching control generates a 

stream of 1s and 0s thereby encoding the data in binary. The output of this control is given to the array of LEDs 

which turn OFF and ON at extremely high speeds. This ON-OFF modulation of the LED light transmits the data. 

LED is the choice for light source since it consumes very less power when compared to fluorescent lamp or a light 

bulb. It consumes about one-tenth the power when compared to conventional methods of lighting. Also, the 

lifetime of a typical LED bulb is several tens of thousands of hours. LEDs are also fast switching with good 

visibility.  

 

Thus, LEDs are ideal for use as the downlink transmitter. For the uplink transmitters, Infrared (IR) can be chosen to 

be the uplink transmitter for user convenience. This avoids fitting an LED light source on or next to the mobile 

devices. The receive section consists of a photodiode, e.g. silicon photo detector or an infrared germanium 

cylindrical detector. The photo detector demodulates the incoming received signal based on the sequence of 1s and 

0s. The demodulated signal is then sent to a filter to remove unwanted noise. This filtered signal is then amplified 

using signal amplification mechanism. The filtered and amplified signal is then given to an output device such as an 

LCD display or a speaker. The input signal is thus remotely transmitted and received. Thus, a Li-Fi network is 

established. 

 

III. ADVANTAGES OF PROPOSED SYSTEM 

1) Li-Fi can solve problems related to the insufficiency of radio frequency bandwidth because this technology uses 

visible light spectrum that has still not been greatly utilized. 

 

2) High data transmission rates of up to 10Gbps can be achieved. 

 

3) Since light cannot penetrate walls, it provides privacy and security that Wi-Fi cannot. 

 

4) Li-Fi has low implementation and maintenance costs. 

 

5) It is safe for humans since light, unlike radio frequencies cannot penetrate human body. Hence, concerns of cell 

mutation are mitigated. 
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IV. SYSTEM ARCHITECTURE 

 
Fig. 1 System Architecture  

Android application is deployed on the consumer phone which is attached with Li-Fi Hardware via OTG. Every 

product and trolley is attached with Li-Fi Module. User on dropping the product into the trolley, the product details 

will appear on the screen and its cost is added in the Android app and finally total payment is made by the user via 

android based payment system. Details are transferred to the shop server. Shop Server will communicate with the 

Gate section of the shop. Gate‟s Li-Fi will communicate with the Li-Fi which is attached with the Trolley for 

product verification. Finally only billed products are delivered as shown in figure 1.  

V. MOBILE CLIENT 

Mobile client is an android application which is created and installed in the user‟s android mobile phone. For 

creating an application, we used advanced java concepts like JSP and Servlets. The user has to enter the ip address. 

Once entered, they are allowed for purchase of the products which includes product detection and payment. As for 

the embedded components, mobile is connected to a Li-Fi transceiver through an OTG cable as shown in figure 2. 

This Li-Fi module is used to read the product information. 

 
Fig. 2 Mobile Client 

 

OTG acts as an interface between the mobile and the Li-Fi Transceiver. The Li-Fi module connected to the mobile 

is in sync with the shop server. The Li-Fi attached to the product and the Li-Fi attached to the mobile transfers data. 

This is used in detecting the product information and the receiver information is display on the application in the 

mobile. The information that is required to be display can be programmed as per the shop owner‟s wish. In our 

project we display the product name and the price of the product. If required the expiry date, any available offers or 

any information that is required to be display can be programmed and fed into the database and made to display.  

The mobile can be substituted with the tablet or any other device that can run an android application. This module 

hence adds up to the detection of products and display of the details on the mobile application. The payment can be 

then made through net banking. Also the application transfers the purchase details to the shop server.   

VI. SHOP SERVER 

Server is used to verify the product information and allow the user to purchase. Product information will be stored 

in shop server. Also the server will analyse the purchase details of the user. So that we the server will extract the 

identity. The server module will maintain the entire user access information and respond to the client‟s request. 

Since the communication between the user and the server is frequent, we have to establish a communication 

between them. For this purpose we provided network connectivity between them. All the products are connected to 

Li-Fi module. The data stored is maintained by the shop server. 
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Fig. 3 Product Server 

 

PIC16F877A is used as CPU machine as shown in figure 3. It only has 35 simple word instructions. Since the data 

to be processed is less, it is convenient and a cheap option to use. Power supply is given to it and a Li-Fi transmitter 

is attached to it. This makes up a product module. All the information that these products carry are stored in the shop 

server. Shop server acts as the main database for all the product details. Shop server is also responsible in collecting 

the purchase information of every shopper. It stores the information and also sends the list of purchased products to 

the gate section.   

VII. LI-FI HARDWARE SETUP                                                                             

There is a light emitter on one end, an LED, and a photo detector (light sensor) on the other. The photo detector 

registers a binary one when the LED is on; and a binary zero if the LED is off.  

 
Fig. 4 Block Diagram of Li-Fi Sub-assemblies 

 

To generate a new data stream, data can be encoded in the light by varying the flickering rate of the LED. The 

LEDs can be used as a sender or source, by modulating the LED light with the data signal. The LED output appears 

constant to the human eye by virtue of the fast flickering rate of the LED. Communication rate greater than 100 

Mbps is possible by using high speed LEDs with the help of various multiplexing techniques. VLC data rate can be 

increased by parallel data transmission using an array of LEDs where each LED transmits a different data stream. 

The Li-Fi emitter system consists of 4 primary subassemblies a) Bulb b) RF power amplifier circuit (PA) c) Printed 

circuit board (PCB) d) Enclosure as shown in figure 4. The PCB controls the electrical inputs and outputs of the 

lamp and houses the microcontroller used to manage different lamp functions. A RF (radio-frequency) signal is 

generated by the solid-state PA and is guided into an electric field about the bulb. The high concentration of energy 

in the electric field vaporizes the contents of the bulb to a plasma state at the bulb„s center; this controlled plasma 

generates an intense source of light. 

 

VIII. BANK SERVER AND GATE SECTION 

After purchasing the products, user can pay the bill in android application. The amount is debited from the 

customer account. This information is automatically sent to the shop server. A simulated bank server is made for 

the purpose of payment. Gate Li-Fi receives the information from the shop server and verify with the products in 

the trolley. This will help in detecting unbilled products, if any. The hardware requires power supply of 5V, LCD 

(Liquid Crystal Display) screen as shown in figure 5. 
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Fig. 5 Gate section 

IX. RESULTS 

Our project narrows down to the fact that the retailers and the shoppers are going to save a lot of time and find the 

convenience of using Li-Fi technology in shopping is a win-win for both the retailers and the shoppers. The result 

is that the billing queues formed at shopping malls and stores are made obsolete. When there is any product that is 

not purchased is in the cart, the gate section makes a buzz sound to alert the shopper and the shop. It is an effort to 

make sure that the shopper has not missed any product after purchase. and to alert the shopkeepers, in the case of 

stealing. Taking a scenario, the user has one product in the trolley as shown in the figure 6. 

 

 
Fig. 6 Trolley Li-Fi Module 

 

The shopper has made purchase for three products and this information is sent to the gate for verification as shown 

in figure 7. There is a mismatch which causes the buzzer to sound. The shopper can hence know that products are 

missing in the cart and the shopkeepers can help the shopper. 
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Fig. 7 Gate Li-Fi module 

ACKNOWLEDGMENT 

I sincerely acknowledge the encouragement and support given to us by our project guide Mrs. M. Menaka, 

Assistant professor, Dept. of CSE, Kingston Engineering College. 

I would most heartily like to thank the almighty, my family members and friends without whom this paper would be 

impossible. 

REFERENCES 
[1] T. Komine and M. Nakagawa, “Fundamental analysis for visible light communication system using LED lights,” IEEE 

Trans. Consum. Electron. vol. 50, no. 1, pp. 100–107, Feb. 2004. 

[2] S. Rajagopal, R. D. Roberts, and S. K. Lim, “IEEE 802.15. 7 visible light communication: Modulation schemes and 

dimming support,” IEEE Commun. Mag., vol. 50, no. 3, pp. 72–82, Mar. 2012. 

[3] R. Mesleh, H. Elgala, and H. Haas, “On the performance of different OFDM based optical wireless communication 

systems,” IEEE/OSA J. Opt. Commun. Netw., vol. 3, no. 8, pp. 620–628, Aug. 2011. 

[4] S. Kim and S.-Y. Jung, “Novel FEC coding scheme for dimmable visible light communication based on the modified 

Reed-Muller codes,” IEEE Photon. Technol. Lett., vol. 23, no. 20, pp. 1514–1516, Oct. 2011. 

[5] Y. Wang et al., “Trellis-coded pulse amplitude modulation for indoor visible light communication,” in Proc. Int. Conf. 

OIT, 2013, 90 430I. 

[6] X. Ma and L. Ping, “Coded modulation using superimposed binary codes,” IEEE Trans. Inf. Theory, vol. 50, no. 12, pp. 

3331–3343, Dec. 2004. 

[7] X. Ma, C. Liang, K. Huang, and Q. Zhuang, “Obtaining extra coding gain for short codes by block Markov superposition 

transmission,” in Proc. IEEE ISIT, Istanbul, Turkey, Jul. 2013, pp. 2054–2058. 

[8] C. Liang, K. Huang, X. Ma, and B. Bai, “Block Markov superposition transmission with bit-interleaved coded 

modulation,” IEEE Commun. Lett., vol. 18, no. 3, pp. 397–400, Mar. 2014. 

[9] J. Li et al., “Superposed pulse amplitude modulation for visible light communication,” Opt. Exp., vol. 21, no. 25, pp. 31 

006–31 011,Dec. 2013. 

[10] J. Vuˇci´c, C. Kottke, S. Nerreter, K.-D. Langer, and J. W. Walewski, “513 mbit/s visible light communications link based 

on DMT-modulation of a white LED,” J. Lightw. Technol., vol. 28, no. 24, pp. 3512–3518, Dec. 2010. 

[11] Australian Bureau of Statistics, 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4102.0Main+Features50Jun+2011. 

[12] http://www.cisco.com/web/about/ac79/docs/retail/Mashop-survey-metrics _UNITED-STATES. PDF 

 

 

 



                                                       
   

 

 

 

ISSN: 2319-5967 

  ISO 9001:2008 Certified 
  International Journal of Engineering Science and Innovative Technology (IJESIT) 

   Volume 5, Issue 2, March 2016 

130 

 

AUTHOR BIOGRAPHY 

Lingapoorani B is a student pursuing B.E in the Kingston Engineering College, Department of Computer 

Science and Engineering. She has presented a paper on parallel programming using MPI and OpenMP. She has 

presented a poster on re-architecting the data center. She is a YRC member and a state chess player. She was part of 

the National Security quiz conducted by the Network Bulls on Cloud computing.  

 

 

 

 

Monica R is a student who has completed her schooling from Lakshmi Garden Matric Higher secondary school 

where she has awarded with a general proficiency. She is pursuing B.E in Computer Science and Engineering in the 

Kingston Engineering College. She has presented a poster on Re-architecting the data center. She has got a 

department awards in academics. 

 

 

 

Lakshmi Priya N is a student pursuing her BE degree at KEC dept in cse. She has presented a  poster on re arch the 

date centre. Her strengths are she is a critical observer and can learn things     quickly. Her long term goal is to create 

new software which will rule this world. 

 

  

 


