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                                                  Abstract  

The objective of this research is to design audio and video transmitter and receiver. The motive is 
to provide a fast and secure communication between transmitter and a receiver. The medium of 
communication is laser. The laser carries audio and video and is received with the help 
phototransistor. LM386 audio amplifier IC is used to filter the audio signal and an error free audio 
is available. The video is received and an LCD is used to show video. To minimize cost laser was 
used to transmit signals via line of sight instead of fiber optic. This project is cost effective while 
achieving the goals and an estimate of the cost is also made.  
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   1.1 Block diagram  

                                       Fig 1.1 

 

    
                  Transmitter                                                            Receiver  
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          1.2 Project motivation 

In this project approach our teachers motivated us. We consulted different people to either start 

this project or not. We also read a lot of material on the internet about this topic. This project is 

based on the communication between transmitter and a receiver and the mode of communication is 

laser. We were motivated to start this project because we thought that now days the wired systems 

are a big problems for us and distortions and error signals are present because of wires. On the 

other hand the wireless systems also include distortions that are due to atmospheric conditions like 

rain, attenuation of a signal. So we selected the laser for this project. Because the laser is the 

technology that can  transmit data at a high speed without WEP (Wired Equivalent Privacy) which 

is the internet protocol used for the wireless network security purpose. This project is made for 

both transmissions of data,  audio as well as video.  
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1.3 Project Objectives 
 

 
In this project we have to make a communication system that is based on laser technology. The 

laser is a fast and reliable technology. It has high data rates as compared to the wireless 

technology. There is less attenuation in a laser than wireless technology. We have to transmit both 

audio and video data in our project for the audio the laser has a disadvantage that it has line of 

sight without the line of sight the signal will not be received properly and it will result in a 

distortion. So the both ends transmitter and the receiver should be in line of sight with each other 

to eliminate errors in the communication. There are few steps that are involved in our project that 

are important to discuss these steps are as follows: 

Steps:   

1. Battery voltage of 12 volts is applied to the circuitry. There is a transmitter that transmits the 
laser beam and a receiver that receives audio and video signals. 

2. There is an audio amplifier at the receiving side that is used to amplify the signal and getting 
high gain signal.  

3. Filters are used to remove the distortion. 
4. The 5V regulator is also used because to save the laser from 12V the laser can only hold 5V 

so it is used to save the laser from high voltages. 

5. At the receiver side there is a photo diode used to absorb the laser light and with the help of 
speakers the audio is heard at the receiving side.  

6. At the transmitting side there is a microphone that is used for audio. 

7. For the transmission of video a video modulator is used. 
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1.4 Project aims 

The aim of this project is to make a fast laser communication system. The components that are 

used in this project are interrelated to each other. The purpose of performing these steps is to make 

a communication system that has a less distortion and high data rate and signal quality. But the 

flaw is that the line of sight should be equal between the transmitter and the receiver. Now our aim 

is to just maintain the problem of line of sight because if line of sight will not be equal then our 

system will result in distortion or noise. So what we have done is that we have put both the 

transmitter and receiver aligned in a fixed position with each other. The wavelength of the laser is 

680nm and we have used red laser. The aim of using red laser is that it improves the range and it 

has more power and it faces fewer distortions. Another extension in this project is that at the 

receiver side there are speakers to listen the audio but we have also introduced the A/v jack and 

this A/V jack can also be tuned into a mobile. When any song is selected from source on 

transmitter side it can be heard  with the help of laser at the receiver side. The laser will be aligned 

with the photo transistor.  
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1.5 Project requirements 

The project requirements are as follows: 

Audio Transmitter:  

Resistors 10kohm , 150 ohm 
Diode  IN-4007 
Variable resistors 470ohm, 10kohm 

Transistors NPN-945 
Regulator   7805 
Laser diode  
Capacitors 10uF (2), 220uF 
Battery  12V 

 

Audio Receiver: 

Resistors  10kohm , 90ohm 
Capacitors  220uF, 104pF,  10uF (2) 
Operational amplifier LM-386 
Phototransistor NPN (L14G3) 
Battery  12V 

 

To transmit an audio signal with the help of a laser we were required these components which are 
mentioned above. At the transmitting side we used battery to provide voltage to the circuit then we 
used a regulator that converts these 12V into 5V because our laser works at 5V. Then we used 
variable resistor that is used to control the intensity of sound shrill or grave. At the input we 
connected the microphone, mobile or MP3 player. At the input of the transistor NPN-945 the laser 
diode is connected as the laser diode is exactly aligned with the phototransistor so that the audio is 
heard without any signal distortion. At the receiving side we have placed a speaker in which we 
can hear the voice that is transmitted from the transmitter. Now the laser beam that is transmitted 
from the transmitter hits the phototransistor in the receiving end. The receiving circuit is connected 
to a 12V battery supply. After hitting the phototransistor there is an operational amplifier that we 
have used for filtering the audio signals. The audio signals coming from the transmitter are not so 
clear so the use of this operational amplifier is used to filter the distorted signals and produce a 
pure audio signal.  
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Video Transmitter:  

Regulator  7805 
Battery 12V 
Laser diode   
Resistors      47k, 10k,1k, 150ohm 
capacitors 470uF, 103pF(2), 102pf,335pf 
Transistor  NPN-945 
Inductor 200 ur 

 

Video Receiver:  

                            

Photo transistor  NPN (L14G3) 
Video modulator  
OP- AMP LM-741 
Resistors 10k(2), 270k 
Capacitor 10uF 

 

Like the audio signal the video signal is also transmitted from the transmitter. The battery voltage 
of 12V is applied to the circuit. When this 12V pass through the 7805 regulator IC it is converted 
into 5V. At the transmitting end we can place a camera which records live transmission of video 
and we can see that video at the LCD without any time delay. The red laser is used for both audio 
and video. Its wavelength is 680nm. And it has a very good data rates and high speed data transfer. 
It has less attenuation. The attenuation of signal is increased when the alignment of transmitter and 
the receiver is out of order. At the receiver side there is a photo transistor that absorbs the signals 
that is coming from the transmitter. This signal is then fed into the video modulator. The video 
modulator function is that its converts a optical signal into a video signal. The frequency of the 
camera can be matched by adjusting the variable resistor. After passing through the video 
modulator this signal is amplified with the help of an amplifier so that distortion and signal 
attenuation can be eliminated and at the end a pure video signal is received at the receiver side 
with the help of laser technology.  
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2.1 Background 

The concept of communication has been started when the world was made. In the olden days the 

communication network was very slow. People used to communicate with the help of letter, 

telegrams, and pigeons. But gradually the time started to change and after sometime the analog 

telephone was invented by Graham Bell in the year 1870. At that time the people thought that all 

the problems are solved and they have got the phone. But this was also a problem because in those 

days there was huge bundle of wires that was used to communicate between the transmitter and a 

receiver. So in this way the line costs were increased and the load between transmitter and receiver 

was increased a lot. Most of the time it happened that the number that was dialled from one place 

to another it would get a busy tone. So this was also a big issue. After this issue the 

communication experts thought that there should be a system that can decrease the number of 

wires and can decrease the line cost and more users are accommodated. So FDM technology came 

into being in this technology many calls were transmitted at the same time and multiplexed. And 

they were transmitted at one line. This line was fiber optic cable that has a huge capacity of 

transmitting data and voice etc. After this technology the wireless was introduced but our concern 

is about the laser technology. The laser is abbreviated as (light amplification through stimulated 

emission of radiation). The laser uses light source to transmit data. This light source is very thin. 

The laser uses the concept of stimulated emission to produce a light source. Another advantage of 

a laser is that it uses a pump. The pump is actually the source or energy for the laser. Another thing 

is the active medium that is used to convert the stored energy into the laser through the process of 

stimulated emission. Another thing is the optical cavity that is made up with mirrors. We are using 

laser technology due to its fast communication and also for long range communication. Our main 

aim of using laser is to provide safer communication because laser light can’t be hacked. like wifi 

communication it is easily hacked by matching the frequency .Laser is the most secure 

communication ever. 
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2.2 Readings list 

To create more beauty in this project we studied different articles books etc to achieve our goals. 
We also took help from the internet which is a very valuable source of getting knowledge. We also 
took internet lectures on the free space laser communication. The websites that we consulted to 
achieve knowledge includes www.geek.com/articles/tagged/laser-communication-relay/. 
courses.cit.cornell.edu/ee476/FinalProjects/s2003/kmc29/index.htm 
www.howstuffworks.com › Science › Physical Science › Optics   
 

2.2.1 Books reviewed: 

 In our project we studied different books about the laser communications. The books areenlisted 
below: 
Lasers by Anthony.E. Seigman  
Principles of Laser by Orazio Svelto 

 

2.2.2Articles reviewed:  

The articles were present at IEEE explore. We studied those articles also to get some help about 
our project.  

 

 
 

 

 

 

 

 

http://www.geek.com/articles/tagged/laser-communication-relay/
http://www.google.com.pk/url?url=http://science.howstuffworks.com/&rct=j&sa=X&ei=IKB0T9WWA9HRrQfCmcHvDQ&sqi=2&ved=0CE4Q6QUoADAE&q=what+is+a+laser&usg=AFQjCNHlvLlqjfY3XzfYFaAAK72LPiKLHg
http://www.google.com.pk/url?url=http://science.howstuffworks.com/physical-science-channel.htm&rct=j&sa=X&ei=IKB0T9WWA9HRrQfCmcHvDQ&sqi=2&ved=0CE8Q6QUoATAE&q=what+is+a+laser&usg=AFQjCNGqOaeQBAbCL-XKeW79sD3oPW-trA
http://www.google.com.pk/url?url=http://science.howstuffworks.com/optics-channel.htm&rct=j&sa=X&ei=IKB0T9WWA9HRrQfCmcHvDQ&sqi=2&ved=0CFAQ6QUoAjAE&q=what+is+a+laser&usg=AFQjCNHrWkPr_02947tTEdo45GAQ6lMFZA


Laser Audio & Video  Transmitter & Receiver 2012 
 

- 19 -  

 

 

 

 

          

 

 

 

 

 

          Chapter#3 Project Methodology 
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3.1 Tools and description of steps involved:  

3.1.1 Lm-386 audio amplifier:  

  

                
                            Fig 1.2 

                      
3.1.2 Features:  

1. It is generally used for battery operation. 

2. Its voltage ranges from 4V-12V or 5V-18V. 

3. Its current drain is 4mA. 
 

 

3.1.3 Description:  

It’s a low voltage amplifier that is used for the low voltage purposes. It gain is 20 to keep the 

external parts count low. The use of resistor and capacitor between the pin 1 and 8 can increase the 

gain up to 200. 

 

3.1.4 Applications:  

This audio amplifier has several applications such as radio amplifier, tape player amplifiers, and 

sound systems of TV, power converters, line drivers, and small servo drivers.  
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3.1.5   7805  Regulator 

 

             Fig 1.3 

 

3.1.6 General description: 

It is a three terminal device that is used for current limiting purposes. They are safe from any 

damage from output overloads. They can deliver approximately 0.5A output current. It can 

eliminate noise and degraded performance that is associated with single point regulation.  

 

3.1.7 Features:  

Some features of 7805 regulator is given below 

 

1: the output current of 7805 regulator is 0.5A. 

2: there are no external components.  

3: it provides internal thermal overload protection. 

4: it has output voltages of 5V, 12V and 15V. 
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3.1.8 Laser diode:  

                                     

                                                       Fig 1.4 

 

3.1.9 Description:  

Laser diode is a device that emits stimulated emissions of radiation. It is a semiconductor device 

that produces radiations that are coherent. When the current is passed through the laser diode it 

produces same frequencies and phases. The laser diodes have small size and less weight they have 

fewer requirements for power voltage and current. They have low intensity the people are actually 

confused about laser they think that the laser is used to make thick hole in a metal, they are used to 

put the aircraft pilot blind. Or it is used to destroy the satellites but this is not the truth actually the 

laser is used for control applications and communications between a transmitter and a receiver.  

 

 

 

 

 

 



Laser Audio & Video  Transmitter & Receiver 2012 
 

- 23 -  

 

 

 

3.1.10Transistor NPN-945: 

 

                Fig 1.5 

 

 

3.1.11 Description:  

A transistor is a device that can be used as a switch or it’s used for switching purposes. There are 

three legs in a transistor they are as follows 

 

3.1.12 Base: The base in a transistor is defined as a leg that is used to activate the transistor. The 
base is a P region of a transistor that lies between two N doped regions. 

 
3.1.13 Emitter: In the NPN transistors the emitter is made up of N type material. Its base is a P 
type region and at last the collector is an N type region. NPN transistor operated when the emitter 
is connected to the negative side the base and collector is connected to the positive side.  
 
3.1.14 Collector: A collector in a transistor is a leg where the output is collected. It is also an N 
doped region of a transistor. When the current comes from the emitter it goes into the base for 
some time and after passing through the base it is received at the collector.  
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3.1.15 Video modulator 

 
 

 
             Fig 1.6 
 

 

 

3.1.16 Description 

 
The video modulator or an RF modulator is a device that is used to distribute video signals. They 
are used to convert a yellow video and the red green audio signals from VCR, DVD player to a 
UHF, VHF signals etc.  
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3.1.17 Diode IN-4007 

 
 
                                Fig1.7 
 
 
 
3.1.18 Description 

A diode is a device that has two terminal one is positive and another one is negative terminal. The 
diode helps the current to pass in only one direction. In this state the diode is forward biased diode. 
In this state the diode blocks the reverse current. The diodes are made up of silicon and 
germanium.  
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3.1.19 Forward biased diode  

The forward biased diode is a diode in which the P region is connected to the positive terminal of a 
battery and the negative terminal is connected to the negative terminal of the battery. In this case 
the electrons the P carriers and the holes N carriers are combined at the junction. 

 

  

 

 
                                                                 Fig 1.8 
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3.1.20 Reverse biased diode 

The reverse biased diode is a diode in which the P region is connected to the negative terminal of a 
battery and the N region is connected to the positive terminal of the battery. In this case the 
electrons the P carrier and hole N carriers are repelled from the junction. 

 

 

  
                                           Fig 1.9 
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3.1.21 Phototransistor NPN (L14G3) 

 
                Fig 1.10 
 

 

3.122 Description 

The phototransistor is a device that is used to convert a light energy into voltages and currents. In 
our experiment we have to produce audio and video signals. So when the laser light hits the photo 
transistor. The phototransistor converts that light into the current. It is a light sensitive device. If a 
fraction of light also hits a phototransistor it produces current or voltage.  

 

3.123 Applications 

The photo transistors have lot of applications in daily life. They are used in the circuits that can 
sense light around them. It has lot of applications in smoke detectors, night vision etc.  
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3.1.24 Variable capacitor (470uF) 

    
 
 

                                Fig 1.11 

 

3.1.25 Description 

It is a type of capacitor which is used to tune the radios. It is used for increasing and decreasing the 
electrical charge from one value to another. A normal capacitor is used for storing the charge its 
also used for storing the charge but in this capacitor we can adjust the charge according to our 
requirements.  
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3.1.26.Resistor 
 

 

                     Fig1.12 

 

3.1.27 Description 

The resistor is a device that is used in an electronics circuit to resist the flow of current. We see that when the 
resistance in any electronic circuit is increased then the amount of current is decreased. This is due to ohms law 
which states that resistance and current are inversely proportional to each other 
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                       Chapter#4 Project Specification 
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             4.1 Technology used  

      The technology that we are using between the transmitter and receiver is laser technology. We 
have used a red laser whose wavelength is 680nm. It has a high intensity and it has a long range.                          

 

 

     Circuit diagram 

4.2  Audio transmitter 
 

                                                   
Fig 1.13 

 

 

 

 

 

 

 

1N+2N-

C3
10uF

1
E
n
d
1 2

M
i
d

3
E
n
d
2R3

470ohm 40%

1

1

C2B

3

E
Q1
NPN

1
E
n
d
1 2

M
i
d

3
E
n
d
2R1

10k 40%

1

V+

2

V-
+ V1
12V

1
N
+2

N
-

C2
10uF

1
N
+2

N
-

C1
470uF

AAKK

D2
1N4007

3IN

2

COM

1OUT

U1
78L05

1
A

2
K

D1

1
2

SPK1
8

1
2

R4
47ohm

1
2

R2
10k



Laser Audio & Video  Transmitter & Receiver 2012 
 

- 33 -  

 

 

 

 

4.2.1Simulation steps 
 
             We have done simulation on circuit maker 

1. There is a 12V battery connected to this circuit.  
2. When the 12V are reached at the diode IN4007 the diode saves this whole circuit 
from damage or short circuiting due to different poles. The voltage at the diode is 
11.35V. 

3. After passing through the diode the voltage through 7805 regulator is 5.038V.  
4. Then the voltage through variable resistor R1 is 2.494V. 
5. The voltage calculated at the laser diode is 1.765V.  
6. The voltage at the transistor NPN is 1.747V. 
7. At last the voltage at capacitor C3 is -1.400pV. 

4.2.2 Assembly of equipment  

For an Audio Transmitter the equipment that is used is enlisted below: 

Resistors          10kohm,150 ohm  
Variable resistors 470ohm, 10kohm
Transistors NPN-945 
Regulator 7805  5V 
Laser diode  
Capacitors 10uF (2), 220uF
Diode IN4007 
Battery  
 

12V 

 

For a Audio Receiver the equipment that we used is enlisted below: 

Resistors  10kohm , 90ohm
Capacitors  220uF, 104pF,  10uF (2)
Operational amplifier LM-386 
Phototransistor NPN (L14G3) 
Battery  12V 
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For a Video Transmitter the equipment that we used is enlisted below 

Regulator  7805 
Battery 12V 
Laser diode   
Resistors 47k, 10k,1k,  
capacitors 470uF, 103pF(2), 102pf,335pf 

Transistor  NPN-945 
Inductor 335 pF 

 

 

 

 

For the video receiver the equipment that we used is enlisted below 

Photo transistor NPN (L14G3) 
video modulator  
Audio amplifier LM-386 
Resistors 10k(2), 270k 
Capacitor 10uF 
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           Circuit diagram  

 

4.2.3 Audio receiver  

 
                                           Fig 1.14 
 

 

4.2.4 Simulation steps  

1. At the receiving side the laser light is absorbed by the phototransistor and then it 
produces voltages and currents in the receiving circuitry. 

2. Then an LM386 audio amplifier amplifies the audio and removes distortion from it. 
3. A 12V battery is used to provide the power to receiving circuit.  
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4.2.5 Video Transmitter  

 

 

 

                             Fig 1.15(A) 
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4.2.5 Video Receiver 

 
                                      Fig 1.15(B) 

4.2.6 Simulation steps 

1. The battery voltage of 12V is applied to the circuit. These 12V when pass through 
the 5V regulator IC then these 12V are converted into 5V. 

2. Then there is a variable resistor that is used to control the laser diode. The red laser 
is used for both audio and video. Its wavelength is 680nm. 

3. The attenuation of signal is increased when the alignment of transmitter and the 
receiver is out of order. At the receiver side there is a photo transistor that absorbs 
the signals that is coming from the transmitter. 

4. This signal is then fed into the video modulator. The video modulator function is that 
its converts a signal into a video signal. This device is actually a video jack. 

5. Signal is amplified with the help of an amplifier so that distortion and signal 
attenuation can be eliminated at the end we get a pure video at the receiver side with 
the help of laser technology.  
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4.2.7 Applications and Implementation 

The applications of this project can be in many fields such as: 

 
 
 
 
 
 
 
 

Crane Fire Monitoring Sky Slope Monitoring 
 
 
 
 
 
 
 
 
 
Wild Fire Surveillance Golf Course I                              Golf Course II 
 
 
 
 
 
 
 
 
 
Harbor Monitoring Water treatment River Control 
 
 
 
 
 
 
 
 
 
Water treatment River Control Waste Management 
 
 
 
 
 
 

 
 
 
Border Broadcast                                         Fig 1.16 
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                                                  Appendix 1 

 

 

                                                        

                                                           Fig 1.17 
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                                                    Appendix2     

 
                                                         Fig 1.18 
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                                                                  Fig 1.19 
                                                          
                                                        Appendix 4 
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                                                        Fig 1.20 
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