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Abstract— Free space optics (FSO) is a line-of-sight 

technology that currently enables optical transmission up to 

2.5 Gbps of data, voice, and video communications through 

the air , allowing optical connectivity without deploying fiber 

optic cables or securing spectrum licenses. FSO system can 

carry full duplex data at giga bits per second rates over 

Metropolitan distances of a few city blocks of few kms. FSO, 

also known as optical wireless, overcomes this last-mile 

access bottleneck by sending high –bitrate signals through the 

air using laser transmission. The security of video data is 

necessary in video transmission for military purpose and 

other applications. In this project capable to transmitting 

sound signals through a laser beam is proposed. Video 

transmission from one sender to other should be in secure 

way. The main purpose of this paper is too important for the 

efficient data transfer of the data and to maintain the secrecy 

of the data that is to be transmitted. From the past time to 

present time security of confidential information is always an 

important issue. 
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I. INTRODUCTION 

Free-Space Optics (FSO) is a line-of-sight technology that 

uses lasers to provide optical bandwidth connections. 

Currently, FSO is capable of up to 2.5 Gbps of data, voice 

and video communications through the air allowing optical 

connectivity without requiring fiber-optic cable or securing 

spectrum licenses. FSO requires light which can be focused 

by using either light emitting diodes (LEDs) or lasers (light 

amplification by stimulated emission of radiation). The use of 

lasers is a simple concept similar to optical transmissions 

using fiber-optic cables; the only difference is the medium. 

Light travels through air faster than it does through glass, so 

it is fair to classify FSO as optical communications at the 

speed of light. Laser wireless, also known as free space optics 

is a method of communication that involves using a light 

source, usually a laser, to transmit information through space 

or the atmosphere to a receiver. Optical wireless 

communication is an effective high bandwidth 

communication technology serving commercial point –to-

point link in terrestrial last mile application, such as air-to-air, 

satellite-to submarine, air to satellite, and satellite-to satellite 

links, have several attractive characteristic such as dense 

spatial rescue, low power usage license free band of 

operation, and relatively high bandwidth. Optical wireless 

communications (OWC) have attractive attention from many 

researchers worldwide for their potential advantages over 

radio links. FSO involves the optical transmission of voice, 

video, and data using air as the medium of transmission. 

Transmission using FSO technology is relatively simple. It 

involves two systems each consisting of an optical transceiver 

which consists of a laser transmitter and a receiver to provide 

full duplex (bi-directional) capability. The concept behind 

FSO is easy. FSO utilizes highly directed beams of light 

radiation between two end points to transfer 

information/massage (data, sound or video). This is parallel 

to OFC (optical fiber cable) networks, apart from that light 

pulses are send through free air as a substitute of OFC cores. 

An FSO unit comprises of an optical transceiver with a laser 

transmitter and a receiver to have bidirectional capability. E 

ach FSO unit uses a high power , narrow beam width optical 

source (laser) in addition with a lens that transmits light 

through the air to another receiving lens . The receiving lens 

connects to a high compassion receiver via opticalfiber. Two 

FSO units can obtain the optical connectivity to a maximum 

of 6kms. optical link geometry Optical system operates in the 

IR or near IR section of light and the simplest way to envisage 

how the work is , envisage to points interconnected with fiber 

optic cable and then remove the cable. The IR carrier utilized 

for transmitting the signal is engendered either by a high 

power LED or a LASER diode. Two analogous or parallel 

beams are used, one for transmission work and one for 

reception work, taking a standard data, voice or video signal, 

altering it to a digital format and transmitting it via free space. 

II. RELATED WORKS 

A. Aim of the Project 

The Video transmission through optical wireless 

communication link using a LASER is to create a new form 

of optical communication to society the can be marketed with 

small size and low cost. The link consist a transmitter and a 

receiver both of which are battery powered and permanently 

fixed. The transmitter circuitry takes in a data stream of―1s 

(+5V)‖ and ―0s (0V)‖ and then modulates the current through 

an LASER. The LASER sends photons with intensities 

proportional to input data bits across the Video transmission 

through Optical wireless communication link to a PIN photo-

diode. The PIN diode is connected to the receiver which 

converts Optical power into an Output voltage. The size of 

each module is approximately the same and should 

accommodate all components needed to function. The 

LASER, PIN diode, and other circuitry will be able to operate 

off of portable battery due to low power consumption. 

Inexpensive parts and low power consumption present a 

lower marketing cost. Optical wireless communications 

(OWC) have attractive attention from many researchers 

worldwide for their potential advantages over radio links. 

Optical wireless links also offer high data rates, immunity to 

electromagnetic interference, and relative security since it 

does not penetrate walls .The first is a short range application, 

such as, sending data from a computer, and this application 

has a data transfer rate range up to 10 cm. The second 

application (Audio) sends data at 25 Mb/s at a range up to 100 

m, and this application could apply to a central classroom 

module sending data to laptops or PDAs of 100 Mb/s at a 
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range up to 10 cm. The second application sends data at 25 

Mb/s at a range up to 100 m, and this application could apply 

to a central classroom module sending data to laptops. B. 

Motivation 

 The current form of Video transmission through 

optical wireless communication using light emission resides 

in the realm of LED and RF communication. The drawback 

to using LED and RF communication is output beam is 

incoherent, coupling efficiency is very low when comparing 

to LASER. The output power for LED is very low. The data 

rate of LASER is high when compare to LED. 

B. Background 

The current wireless technologies such as Bluetooth, Wi-Fi, 

have low data transmission rate compared to that optical 

wireless communication. The data rate for optical systems is 

in the Gbps range. However, this technology is very 

expensive preventing it from replacing the current wireless 

networks such as Wi-Fi, RF communication. LASERs were 

proposed to replace the LED as the light sources in order to 

maintaining the high-speed data rate. 

C. Project Description & Goal 

The controlled conditions are defined as the Video 

transmission through optical communication link maintain 

with 50cm and operated in free space. The test will be 

conducted without excessive light such as sunlight. The 

LASER link is designed to transmit data bits from voltage 

generated to an oscilloscope through free space optical 

communication using light from an LASER. The laser 

operates in the spectral range of infrared (above 650 nm in 

wave length).A PIN photodiode is employed on the receiver 

circuit to collect the light send from the transmitting LASER. 

III. SYSTEM DESIGN 

A. Methodology 

The proposed system consists of three major units. They are: 

 Encryption of image 

 Transmitter Unit. 

 Channel Unit. 

 Decryption of image. 

 Receiver unit. 

B. Encryption of Image 

Secure Video Transmission mainly comprise of four basic 

modules namely encryption, hiding of message, retrieval of 

hidden message and then its decryption. Encryption: It 

involves converting plain text of the message to be hidden 

into a cipher text to provide security. Secret key can be used 

for encryption. Hiding of message: The pixels are divided 

into as per their intensities into red, green and blue 

respectively. Retrieving the message: The output file is 

different from the one where the hiding of messages is 

performed. This output file comprises of the message that has 

to be retrieved. Decryption: It means converting the cipher 

text into decrypted format. It is also done by passing a secret 

key. 

C. Transmitter Unit 

Input signal, modulator, LASER drive circuit, LASER diode. 

For the transmitter we have the modulator which modulates 

of the input signal. This modulation can be software or 

hardware. The driver is necessary to transmit the signal to the 

LASER in the right frequency and amplitude. Newly 

developed high powers LASER emits substantial light and 

are typically very inexpensive. Currently, LASER can emit 

up to several watts of power into an angle of several tens of 

degrees. The lens collimated allow efficiently collimate the 

light into a determinate beam with more precision. 

D. Modulation 

Optical modulation is one of the keys for realizing such high 

performance optical network. Digital communications 

employing LASER as optical carriers generally having carrier 

frequencies in the Megahertz range that permit enough high 

modulation bandwidths for video transmission. The optical 

modulation is used to modulate a beam of light, converting 

the electrical signal array into the light signal array and 

including information into the signal. 

E. Laser Driver Circuit 

Drive circuits for laser diodes are either automatic power 

control (APC) circuits that maintain a constant light output 

power or automatic current control (ACC) circuits that 

maintain a constant current. The output power and 

wavelength of the laser diode can be affected by the changing 

of temperature. APC circuits provide a constant light output 

power despite variations in ambient temperature. If you have 

a DC power supply which provides you an accurate and stable 

DC voltage. You may use this APC circuit board without 

voltage regulator. 

F. Laser Diodes 

Laser diodes (LDs) are a more recent technology which has 

grown from underlying LED fabrication techniques. LDs still 

depend on the transition of carriers over the band gap to 

produce radiant photons; however, modifications to the 

device structure allow such devices to efficiently produce 

coherent light over a narrow optical bandwidth LDs exhibit a 

second form of photon generation process: stimulated 

emission. In this process, photons of energy Eg are incident 

on the active region of the device. In the active region, an 

excess of electrons is maintained such that in this region the 

probability of an electron being in the conduction band is 

greater than it being in the valence band. The emitted photons 

in this process have the same energy, frequency, and phase as 

the incident photon. The output light from this reaction is said 

to be coherent. 

IV. BLACK DIAGRAM 

 
Fig. 1: Block Diagram 
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V. SOFTWARE IMPLEMENTATION 

A. MATLAB 2014a 

The name MATLAB comes from the contraction of the terms 

MATrix LABoratory. 

 MATLAB is a high-performance language for 

technical computing.It is a computing environment and 

application development that integrates numerical analysis, 

matrix computation, signal processing and graphical display 

in a complete environment. It integrates computation, 

visualization, and programming in an easy-to-use 

environment where problems and solutions are expressed in 

familiar mathematical notation. 

VI. HARDWARE IMPLEMENTATION 

To test the system performance, we have transmitted a video 

signal captured by a video camera. Video and audio signals 

were extracted from the AV output port of the camera. 

Through optical transmission, high quality video and audio 

were recovered and played on the laptop screen by the aid of 

self-designed ADC module with USB 2.0 interface. High-

speed rendering, wireless transmission and real time 

performance mean less time waiting and more time creating. 

The hardware section is divided into three subsections as 

follows: Video circuit, Max 232, Power supply unit. Frame 

format .To help with the synchronization of the receiver and 

emitter, the data to send is encapsulated into a frame. This 

frame is composed of a synchronization preamble (0x55) that 

helps to compute the binarization threshold. A 0x5D then 

breaks the synchronization (helps detecting the Manchester 

encoding phase), and a STX (0x02) symbol indicate the start 

of the frame. A sequence of maximum 32 bytes then follows 

and a ETX (0x03) ends the transmission. This naive frames 

helps with synchronization recovery but a better frame model 

would be to add a CRC for error detection in the frame. 

A. Performances 

The code was tested with multiple configurations 

1) Blue clear LED 

Communication speed ~600bit/s, communication distance 

~7cm 

2) Red Clear Ultra-Bright LED 

Communication speed ~600bit/s, communication distance 

~30cm 

3) RGB Led with Only Red Channel Used on Reception 

Communication speed ~600bit/s, communication distance 

~4cm 

4) 1 Watt RGB Led Bulb 

Communication ~1kbit/s, communication distance ~3m line 

of sight (with receiver properly oriented). 

B. Performance Greatly Depends on the Following 

Max achievable bitrate depends on LED quality for emission 

and reception (parasitic parallel capacitor) Distance depends 

on emitter/receiver alignment if the LED is focused. A highly 

focused LED will allow greater distance of communication 

but will require proper alignment of receiver and emitter.5050 

RGB LED does not have a highly focused beam resulting in 

short distance of communication (also because we direct 

drive the led using the At mega outputs at 20ma)Diffused 

LED won't work at all 

C. Flowchart 

 
Fig. 2: 

VII. ADVANTAGES 

1) Free Space Optics does not suffer from radio frequency 

interference or band saturation 

2) License free operation 

3) No software needed on client devices Simple algorithm. 

4) Very high security level operation: 

5) FSO is certified in Governmental and Defence 

applications for transferring confidential and classified 

information 

6) Inside installation is possible and it unaffected by 

operation through glass 

7) Enhancement of security. 

8) Low degradation of image quality. 

9) Easy to implement and understand. 

10) High perceptual transparency. 

VIII. APPLICATIONS 

1) Provide a bridge between WLAN-to-WLAN 

connections on campuses at Fast Ethernet or Gigabit 

Ethernet speeds to cater for many subscribers 

simultaneously 

2) Provide a bridge between LAN-to-LAN connections in a 

city between enterprise buildings that need to have 

reliable, high throughput networks 

3) Create a wireless link across an area in which you do not 

have physical access to 

4) Fast service delivery of high speed access to optical fibre, 

core networks 
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5) Service Provider backhaul to carry large amounts of data 

between the client network areas and the core network. 

6) Converged Voice-Data Connections 

7) Temporary WLAN network setup and installation for 

events such as conferences 

8) Quickly re-establish high-speed network connections 

after incidents (i.e. disaster recovery) 

9) FSO can be installed as redundancy systems to provide 

fall back, fail safes for critical operations that require 

network access Copyright protection 

10) Content archiving 

IX. SIMULATION RESULTS 

A. Input Image 

 
Fig. 3: 

B. Resize Image 

 
Fig. 4: 

C. Output Waveform 

1) Output Image 

 
Fig. 5: 

X. CONCLUSIONS 

The project was successful according to the initial goals of 

the project. A link was achieved at a distance of 30cm. 

 Initially the proposal included a link with a slower 

data rate and a longer range and a link with a faster data rate 

and a shorter range. In the final product it was discovered that 

the link range had little effect on the overall performance. It 

is possible to achieve greater speeds with future revisions of 

both the driver and receiver boards. Link alignment should be 

studied further to achieve a more reliable data transfer at 

wider angles. It is also possible to achieve better results by 

using visible red light LASER and PIN. Also, the pre-bias and 

modulation currents should be studied using the evaluation 

board and the custom receiver to determine if it is possible to 

further reduce thermal noise created by the LASER. A 

package should be created in which an internal power supply 

(battery), casing, and lens are integrated. It will also be 

necessary to interface the transmitter and the receiver with a 

data source and memory such as USB and a hard drive. The 

receiver prototype should be developed into a commercial 

receiver with more filtering and error correction stages along 

with interfacing. 
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