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Abstract—Light-Fidelity (Li-Fi) is the technology that transmits data through a method 

of ‘illumination’. The intensity of light varies at a very high rate and cannot be followed 

by human eye. In Li-Fi, the light can be switched on and off at high speeds. Here, LED’s 

can be used for wireless data transmission. Li-Fi can be considered as a high-speed and 

economical adaptation of Wi-Fi based on the concept of visible light communication 

(VLC) which is a medium that uses optical carrier for data transmission between 400-

800 terahertz (375 nm). Li-Fi can be used in military, industrial as well as commercial 

applications. The prototype of this technology is designed in this paper. 
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I. INTRODUCTION  

Light-Fidelity (Li-Fi) is a technology which is very similar to the fiber optics communication 

where the data is transmitted through a LED that varies at a higher intensity that which cannot 

be recognized by human eye. This technology uses LED for transmission and optocoupler for 

reception. LED‟s can toggle on and off very quickly where binary „1‟ is sent when LED is ON 

and „0‟ is when LED is OFF. Data can be encoded by varying the flicker rate of the LED. 

Human eye cannot recognize the rate at which LED changes the state from ON to OFF 

therefore the output appears constant. Light frequency can be altered by encoding different 

data channels by using red, green and blue LED‟s which gives maximum speed of 10 Gbps 

[1][4]. 

Due to use of light, Li-Fi can be employed successfully undersea where Wi-Fi cannot reach. It 

can also be used in applications which are likely to be interfered by the radio waves. Aircrafts, 

hospitals and military operations are the main applications where Li-Fi can be helpful. Li-Fi 

offers better security, availability and efficiency than Wi-Fi. Li-Fi can offer public internet 

access by leveraging the low cost of LED‟s [2] [4]. 

The proposed paper aims to explain Voice Activated Li-Fi Operated Surveillance System in 

which the movement of the machine- left, right, forward and reverse can be controlled by the 

voice of the operator. The voice is made transferable through the speech algorithm in 

MATLAB software. On giving the command to the machine or the robot, the voice is 

compared with the voice stored in the database Mel Frequency Crystal Coefficient (MFCC) 

algorithm is used to compare two speech signals and if these signals match, a signal is sent to 

ARM7 microcontroller. These commands are then transmitted through the Li-Fi transmitter. 
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There is path of LED‟s between transmitter and receiver. The signals received by Li-Fi 

receiver will be given to the DC motor driver IC and then to the DC Motor which helps the 

movement of the robots [4]. 

This paper is organized as follows- in section II, the need of Li-Fi is described and the system 

design is given in section III. Flow chart and the algorithm is described in section IV. In 

section V, conclusions are made regarding this work. Finally, references are given. 

 

II. NEED OF THE Li-Fi BASED SURVEILLANCE SYSTEM 

The purpose of the proposed paper is to implement „Voice Activated Li-Fi Operated 

Surveillance‟ where Li-Fi technology is employed as wireless medium to achieve machine 

movements according to the operator‟s voice using speech recognition algorithm. 

 

In electromagnetic spectrum, UV rays are dangerous for human body, radio waves have 

insufficient spectrum for increasing data and infrared rays are used for low power applications. 

To overcome these problems Li-Fi technology is used as it is the optical adaptation of Wi-Fi 

using visible light spectrum for data transfer [3]. 

III. SYSTEM DESIGN 

In the proposed system, data is received from the microphone in the voice form and MATLAB 

software is used for voice recognition. Depending upon the voice command, particular action 

will be performed. The received data is processed using MATLAB software and respective 

action is recognized. The micro-controller will transmit this command through the Li-Fi 

medium. The LED‟s are used for the transmission of light giving a range of around 12-15 cm. 

The range can be increased by multiple other light sources like bulb, laser, etc. The buggy is 

controlled wirelessly from a distance using light fidelity mechanism. 
 

 

Fig: 1 System Block Diagram [4] 

As shown in the figure 1, the voice is taken through the headphone and given to the MATLAB 

software stored in the PC for which speech recognition algorithm is used. The voice here is 

compared with the database and if matched is given to the controller i.e. - ARM 7.The design 

of the system hardware is shown in figure 2. 
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The received signal at the receiver is given to the ARM 7 and the command for the robot 

movement is displayed on the LCD. The command is fed to the DC motor driver IC L293D. 

Thus Li-Fi based voice controlled robot will change its position depending on the voice 

commands [4]. 

 

The algorithm that is used is Mel Frequency Crystal Coefficient (MFCC) in which the speaker 

has recognition and method to identify the person speaking automatically based on the 

individual information integrated with the speech waves. MFCC is mainly used to pull out 

characteristics from the speech signal and compare it with the signal fed in the database. This 

algorithm precisely gives the response compared to the other systems since the coefficients 

used allow better processing of data [5][6]. 

 
 

  

 

 

 

 

 

 

 

  

 

 

 

 

Fig.2 System Hardware 

IV. METHODOLOGY 

Processing of speech signal and voice recognition algorithm is very crucial for the precise and 

fast voice recognition technology. Various methods like Linear Predictive Coding, Artificial 

Neural Networks, Hidden Markov Model and Linear Prediction Cepstral Coefficients were 

used prior to MFCC for speech recognition. The formula that is used to convert frequency to 

Mel scale is       M (f) = 1125ln (1+f/400).  

 For speech recognition MFCC algorithm is used. In this algorithm, steps are followed as – 

 

1. Break up the signals in to short frames of around 20-40 ms 

2. Compute the power spectrum for every frame 

3. Use the Mel Scale to appropriately space out the filterbanks and use Mel filterbank to 

sum up the energy in every filter 

4. Obtain the logarithm of filterbank energies to use channel normalization technique 

5. Decorrelate the filterbank energies by computing DCT  and discard the higher DCT 

coefficients 

 

The flow chart for the voice activated surveillance system based on Li-Fi is shown in figure 

3. Also, the algorithm is illustrated as follows- 
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Step 1: START. 

Step 2: Give voice input to the PC (MATLAB). 

Step 3: If input voice matched with voice stored in database, then commands (i.e. left, right, 

forward, reverse) will be given to the transmitter. 

Step 4: If input voice doesn‟t match with database voice, then repeat the process from step2. 

Step 5: Transmitter transmit the data through the light. 

Step 6: Receiver receives the data and robot moves according to the given commands. 
 

 

 

Fig.3 Flow Chart  

V. RESULT 

The graphical user interface (GUI) of the surveillance system is shown in figure 4 whereas 

the voice commands that are used for start, forward, reverse, right , left and stop movement are 

stored in the database  as shown in figure 5, 6 and 7. The comparison window of the voice 

stored in the database and the user‟s voice is shown in figure 8. The figures 9 to 12 indicate 

the actual implementation of the working system which also includes the transmitter section. 

Following shows the stepwise results- 
 

 

 
Fig.4 Menu 
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1. Input to the project is operator‟s voice, the database contains six commands as follows 

:Start, Forward, Reverse, Right, Left, Stop 
 

 
Fig.5 Start & Forward 

                                           

 
Fig.6 Reverse & Right 

 
Fig.7 Left & Stop 

 

2. Database voice is compared with operator‟s voice. 

 
Fig.8 Recognized voice 
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3. After recognizing the voice data gets transmitted towards Robot through transmitter 

circuit to 5Watt SYSKA LED path i.e. Li-Fi path 
 

 
Fig.9 Transmitter Section 

 
Fig.10 Li-Fi path & transmitter 

 

3. The data is received by phototransistor and accordingly robot moves 

 

 

Fig.11 Receiver Section 

 

4. Complete implemented project 

 

Fig.12 Implemented Project 
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VI. CONCLUSION 

 

In the system, the data is transferred at higher speed with the help of available light source and 

there is no need of RF dependent technologies. Advanced technology is implemented here 

with the help of speech recognition algorithm which facilitates simpler, safer communication 

without any harmful effect to environment. Li-Fi system may resolve the issue of shortage of 

RF bandwidth and allow the access of internet where conventional radio based wireless 

system is not allowed such as aircraft, hospitals. 

 

In future, depending upon the developing such technology, if we can enhance the system such 

that under every light source internet can be accessible. Also speed of transmission of data 

through Li-Fi can be 10Gbps. A system which can be controlled with the help of gestures can 

be developed. If the Li-Fi technology is implemented, every light source can be used like a 

Wi-Fi hotspot to transmit the data wirelessly [2]. 
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