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ABSTRACT

Communication is the most important activity of human being. Different
modes of communication are used, and voice communication is one of those
categories. From the beginning of technological advancement, many processes
have been used for the voice communication purpose.

Laser Voice Transmission Process is much more useful because of wireless
connectivity and free from disadvantage of radio frequency transmission, which
work similarly to fiber optic links, except the beam is transmitted through free
space.

This project includes analysis, optimization and system level development of
signal transformation between any two sources. Two parallel beams are
needed, one for transmission and one for reception. The carrier used for the
transmission signal is typically generated by a laser diode. Sound signals were
transported from one point to another by imposing them on green or red light, in

other words by using modulation process.

Also this project deals with the Design and construct an optoelectronic repeater
to be utilized to extend the range of a laser free- space communication system.
It consist of an optical receiver, an electronic processing unit, and an optical
transmitter. This repeater is expected to extend the range of the laser
communication system several depending on the number of the utilized

repeater.
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Chapter One

Introduction




1-1 Introduction:

The necessity of communication through distance was grown to pass
information from one place to another by different ways like telephone, radio,
televisions, cell phone, computer and Internet[1].

From the beginning of technological advancement, many processes have been
used for the voice communication purpose and laser communication system is
much more useful for voice communication because of wireless connectivity
and free from disadvantage of radio frequency transmission. Thus laser
communication is one of the key area in wireless Communications system.
Currently laser commutation is adopted in satellite communication for space
research activities and due to its efficiency on low noise ratio, inexpensive , low
power and its flexibility and its resistance to the radio interferences makes laser

communication as one of research area in wireless communication[1,2].

Laser communications systems work similarly to fiber optic links, except the
beam is transmitted through free space (through the atmosphere). The carrier
used for the transmission signal is typically generated by laser diode. The
intensity of the carrier beam changes with the change in amplitude of the sound
signal. Variation in the intensity of the laser beam is converted into a variation

in the voltage level by using solar [1].

Any Communication system consists of three main units, a transmitter,
propagation medium and receiver. It can be used to transmit sound and data
signals through the laser beam of the system. This system has many benefits
such as , the range between the information source and its destination in
addition to the cost and many other factors dictate the power requirements of
the communication system. Optical communication system have many
promising advantages that make them the proper choice to many applications.

Laser source added powerful tool to optical communication system which




increases their capability especially in free space communications including the

remote sensing as a type pf indirect or passive communications.[3]

Free — space, or unguided optical communication system have many important
applications, specially, when one or both terminals (transmitter — receiver) has
to be mobile is found very interesting in modern military applications since it

provides a highly secured communication channels [3].

This project includes analysis, optimization, design and system level

development of signal transformation between any two sources.

This project is not expensive and can be made with the equipments available
here including signal repeaters that consisted of a detector, amplifier, and a
signal regenerator that restored the shape and intensity of the pulse and laser

source replicates and reinforces the signal optically [3].

This project includes the use of repeater which works to amplify the signal that
will be received from the transmitter circuit through the detector works on
amplified and then carry by Laser and be received in the form of voice and
benefit from the use of repeater here are amplified signal to Instead them in the
signal transduction process distances farther than means he can received signal

but distant spaces .

1-2Problem statement:

The main problem that we faced is the choice of a suitable laser is compatible
with the components in this project.

1-3 Objectives:

» The main aim of this project is to construct a Laser communication
system with repeater using low cost laser torch and available electronic

equipment.




» To implement light based voice transmission and reception system by
using light from a laser torch as the carrier of the signal.

> To design and implement a new circuit with the substitution of photo
transistor (LDR) available at local electronics market)

» Using this circuit to communicate with the neighbor place wirelessly.




Chapter Two

Literature Review




2-1 Introduction:

Any Communication system consists of three main units, a transmitter,
propagation medium and receiver. The purpose of the system, the range
between the information source and its destination in addition to the cost and
many other factors dictate the power requirements of the communication
system. Optical communication system have many promising advantages that
make them the proper choice to many applications. Laser source added
powerful tool to optical communication system which increases their capability
especially in free space communications including the remote sensing as a type
pf indirect or passive communications.

Free — space, or unguided optical communication system have many important
applications, specially, when one or both terminals (transmitter — receiver) has
to be mobile is found very interesting in modern military applications since it

provides a highly secured communication channels [3].

2-2 Literature Review:

Before 5000 years the Egyptians invented Optical communications by
transmitting signal using glass and the Troy fall was transmitted in VI BC by
the Greeks through torches [4]. All Modern day optical fiber communication is
based on ancient system. The functioning Laser was first operated by Theodore
H. Maiman in May 16, 1960 [5] and first visible light laser diode was
demonstrated by Nick Holonyak in almost 1960 [6] and latter it was improved
by several scientist of the world including USA at IBM, MIT Lincoln
Laboratory, Texas in 1962 [7]. Laser diode is suitable for using in optical
communication as it is monochromatic (coherent) light source and easy
modulates [8]. Low attenuation optical fiber invented by Kapron in 1970 can be
used for communication through Laser in which some amount of power is lost
at least [4]. some projects of laser torch based voice transmission system was

constructed with Laser torch(up to wave length of 920nm), IC 741 as volume




controller, BC 548, BD 139 as electrical signal amplifiers, Condenser
(electrostatic microphone) in transmitter and IC 741, IC 386, with 2n5777 Photo
Transistor and 0.5w/8Q Speaker in receiver [9]. Robert T. Sparks, Stephen M.
Pompea and Constance E. Walker have made one system to transmit music or
voice over 350 feet by using laser for class room use in schools. An ldea of
wireless voice transmission has been given by Thiyagarajan. K, college of
Engineering, Chennai, India, which can be a substitution of optical fiber
communication system. In his circuit, he has used resistors of 100R, 1K, 10K,
22K, 100K, 220K, 680K, 1M and 100K Koa trim-pot, Capacitors (10 and 2100
uF electrolytic and 10.1 pF monoblock), microphone, transistors, Laser source
and photo transistor as a sensing element [10]. Another circuit of Laser Torch-
Based Voice transmission system has been collected from circuit idea by
Pradeep. G which contents condenser micro phone, transistor amplifier BC 548,
an op-amplifier 741 pA, 1MQ variable resistor, Base transistor BD139, a 3V
Laser torch, 9V power supply etc. in transmitter circuit and an NPN
phototransistor as light sensor, two stage amplifier and audio amplifier in
receiver circuit [11]. In 2009 Rayed N. Ali et.al design Optical Repeater for

free- space laser communication System[3] .

2-3 Laser Communication System with Repeater :

Laser communication is a wireless communication system which is economic,
reliable and can replace costly optical fiber communication and radio signal.
The youngest form of communication can be transmitted data with less

interference and crystal clarity with the help of Laser [10,12].

Laser communications systems are wireless connection through the atmosphere.
Which is focused on decreasing the noise ratio in optical communication
system. Laser communication system can be used to transmit sound and data
signals through the laser beam of the system. The intensity of the carrier beam

changes with the change in amplitude of the sound signal. By using solar panel




the intensity of variation laser beam is converted into a variation in the voltage

level.

Thus Laser Communication need two parallel beams, one for transmission and
one for reception. The transmitter and receiver must require a line-of-sight
conditions and Laser communications systems have the benefit of eliminating
the need for broadcast rights and buried cables. Laser communications systems
can be easily deployed since they are inexpensive, small, low power and do not
require any radio interference studies. The carrier used for the transmission
signal is typically generated by a laser diode[1].

Laser communications plays a key role, as a solutions for satisfy ever increasing
high demand of bandwidth. It supports possible transmit speeds of up to a
gigabit per second.

In this mode of communication the transmitter and receiver requires to satisfy
the line of sight conditions. The carrier required for transmission of signal in
laser communication system is generated by laser diodes. Fig. (2.1) shows the

schematic diagram of laser communication system with repeater[1,3,13].
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Fig. (2.1): Schematic diagram for laser communication system with Optical repeater




In the case of free space optical communication, the range between the
transmitter and receiver is limited by the direct viewing within a line of signal ,
and for a high — capacity digital system , then repeaters are used to extend the
range of the overall system. Repeaters usually designed with the same optical
components as the terminal equipment, That is it consists of a detector , low
noise ,an amplifier and automatic gain control gain , threshold detection and
regeneration, and a laser transmitter circuitry. The attenuate an dispersed
optical pulse train is detected and amplified in the receive unit. This consists of
a acquired is given a further increase in power level in a main amplifier prior to
reshaping in order to order to compensate for the transfer characteristic of
propagation medium and the amplifier using an equalizer. Depending on the
photodiode utilized, automatic gain control (AGC) may be provided at this stage
for both the photodiode bias current and the main amplifier. Accurate timing
(Clock) information is then obtained from the amplified and equalized
waveform using a timing extraction circuit such as a reining circuit on phase
locked loop. This enables within he bit intervals of the original pulse train. This
function of the repeater circuit is to reconstitute the originally transmitted pulse

train , ideally without error[3].
2-4 Importance of Laser Communication system

In Laser communication system vast data can be transmitted with less
interference and crystal clarity with the help of Laser, the youngest form of
communication [9]. Different kinds of Laser based transmission system has
been implemented for different purposes by using various electronic

equipments[1].

This project is not expensive for middleclass people and can be made with the
equipments available here and can be used for general conversion purpose as

well as for confidential data transmission. It can also be used for inter building




communication like in office or in a conference room. It is the cheapest design
within the range of lower middle class society. Now a day huge amount of
money is spent by the young generation for useless talking over mobile phone
to the next door neighbor. The design is so easy, inexpensive and makeable with
the available equipments that the technical as well as non-technical person can
construct it by themselves for their personal use[13].also in this system using
repeater which works to amplify the signal that will be received from the
transmitter circuit through the detector works on amplified and then carry by
Laser and be received in the form of voice and benefit from the use of repeater
here are amplified signal to Instead them in the signal transduction process

distances farther than means he can received signal but distant spaces [3].

2-5 Advantages of Laser Communication System:

The advantages of laser communication can be summarized in these points[1]:
> It allows very fast communication service between two or more devices
than other modes of communications. it can provide speed more than
1GBps.So it overtakes the LAN or wireless LAN comprehensively.

» Laser communications systems are inexpensive, small, low power and do
not require any radio interference studies. The carrier used for the
transmission signal is typically generated by a laser diode.

» The transmitting and receiving station are smaller and lighter for given
range.

» Higher data rate may be achieved for given distance and power output.

» Signals can be reproduced without distortion, even long distances.

» A one way laser communications system that is capable of the
transmission of both text and sound.

» The design of Laser voice transmission system can be made at home with
minimum cost and can be used for frequent conversation between

neighboring house at free of cost instead of using cell phone.




2-6 Comparasim Between communication by Laser and others

Types:

Laser communication (LC) being the best method than other types[1,13].

Property Description
Bandwidth Laser Communication (LC) is 100 times greater than for other
types
power in LC is directed at target, so much less transmission power

required. Also the power loss is less.

Size / Weight | LC antenna is much smaller than other types.

Security Due to low divergence of laser beam, LC is more secure than
other types.

2-7 Application of Laser Communication System:

Application of laser is in the field of communications, which takes advantage of
its wide bandwidth and narrow beam width over long distances and with the
powerful laser, it would even be possible to communicate using satellites to
reflect the signals The laser beams can be created in a range of wavelengths
from the ultraviolet to the infrared regions of the electromagnetic spectrum.A
particular aspect of laser transmission, which makes it preferable to the ordinary
radio waves for military purposes is the strict secrecy provided by the narrow
beam width.The optical laser has a great potential for use in long distance
communication. Since the capacity of a communication channel is proportional
to the frequency band width, at optical frequencies, the information carrying
capacity is many times more than that is possible at lower frequencies. This and
the fact that the laser is a generator of highly coherent beams which are
powerful and sharply directed, make it ideally suited for communications.For
communication purposes, the laser beam is modulated by the signal. At the
receiving station, the modulated beam is demodulated (detected) to separate the

required signal from the laser beam (carrier). The output current, which varies




with the intensity of the signal, is amplified and then fed to the speaker.Laser
communication through open atmosphere is possible only when there is line of
sight between the transmitter and the receiver and that too in good weather
conditions. To circumvent these difficulties, laser communication through the

medium of optical fiber has been achieved in recent years[1,13].




Chapter Three
Methodology




3-1 Introduction:

This chapter will be clarify the necessary steps to set up the laser
communications system for the transmission the voice using optical repeater.
firstly starting from design the transmitter circuit and then design the receiving
department as well as the most important department in the project, a signal
amplifier circuit by using repeater circuit. also it explains equipments which

used for each of the transmitter, receiving and repeater circuits

The design of Laser communications systems in this project can be easily
deployed since they are inexpensive, small, low power and do not require any

radio interference studies.

In this mode of communication system the transmitter and receiver requires to
satisfy the line of sight conditions. The carrier required for transmission of
signal in laser communication system is generated by laser diodes.

Also the repeater use to extend the range of a laser free — space communication
system. It consists of an optical receiver, an electronic processing unit, and an
optical transmitter. This repeater is expected to extend the range of the laser
communication system several folds depending on the number of the utilized

repeaters.
3-2 Methodology:
For the preparation of this project with a low-cost, there were many

graphs that are relevant to the project have been downloaded from
various sites schemes. After verification of the selection of
appropriate office according to the equipment available in our region
and to prepare a low design cost. Where the common people in our
country can find equipment available in our local markets at
reasonable prices. the designed circuits were constructed on white

board. The transmitter and the receiver circuit were tested differently and every




stage output was examined carefully by using an adopter for power supply
instead of 12 V battery in the communication department, Faculty of
Engineering, University of Diyala .The designing circuits of the

transmitter and receiver and Repeater that consisted of a detector,
amplifier, and a signal regenerator that restored the shape and intensity of the

pulse and laser source replicates and reinforces the signal optically [6], the
amplifier detector for reference detector number is (SFH2030), where

the detector wavelength match with the wavelength of the laser.

A detector is the preamplifier circuit as well as in the receiving
department detector and works wireless. Laser use were available in
the market where the wavelength of the laser in uv-visible region and
electronic equipment were changed at every stage as needed as well
as the availability in the market in order to get correct results and the
lowest possible cost. Fig.(3.1) shows the block diagram for the design

of laser communication system with repeater

Input
Signal

l

TransmitterH Repeater Receiver

|

Output
Signal

Fig. (3-1) :Block diagram of laser communication system with repeater




3-2-1 Circuit Diagram - Transmitter:

Fig. (3-2) shows the main transmitter circuit which use in this project .

Input Signal

f g
1

Fig. (3-2) :The transmitter circuit

The transmitter circuit utility is working to upload the date (voice) on the laser
as well as working on the repeater circuit, this circuit contains a number of
diodes and resistances at the base .also we use two resistance with value 10 Q
connected parallel instead of 20Q. As well as the battery which using with
voltage (12 V). The audio input (Vin) is taken from the preamplifier output of
the music system (Radio, DVD player, mobile etc.).

Electrically, a semiconductor laser behaves as a diode with a voltage turn-on
knee greater than 1 V. When the laser is biased with a sufficient current so that
lasing occurs, a further increase in injected current results in a proportional
increase in laser optical output. For representative laser diodes, the frequency
response of optical power output due to a change in laser current is flat out to a

resonance at a very high frequency [7].




Components Used for Transmitter circuit

Tab. (3.1) represents the necessary equipments for preparing transmitter circuit.

Tab. (3-1):The important components for transmitter circuit

Resistors Transistor | Capacitance Other
(Q 2N2222)
R1=20Q Transistorl C1=33Uf
LED
R2=100KQ Transistor?2 C2=1nF LED
R3=20Q Transistor3 C3=47uF Battery=12V
R4=20Q2 Transistor4 C4=0.1uF Diode 1, IN
4001
R5=20Q2 Transistor5
R6=20Q2 Transistor6
R7=20Q

3-2-2 Circuit Diagram - Receiver:

Fig. 3-3 shows the main receiver circuit which use in this project
EB.
[Space]

In 4001 -

AL input—ﬂﬂﬁ

A input §

Fig. (3-3) :Receiver circuit




Receiving a circle containing the generator operates to convert voltages from
220 volt to 9 volt .where the circuit contains the detector which works on the
receipt of the signal wirelessly and after that amplified the signal by the
amplifier and then received in the form of a voice in tied for the department
director headset as shown in the fig.3-2 .the recipient sound more purity and
less confusion about the sound that has been entered in the transmitter circuit
and the reason for this is that the receipt. A switch key contains key works on
the entry of the signal through a single pressure.

As a detector for the laser pulses an avalanche photodiode (SHF2030) is
employed in the receiver unite. It works as an envelope detector and converts
the laser light pulses into electrical pulses . When the photons is incident , the
hole -electron Pairs that is forming in the depletion region . Average value of
such inner gain depends on the receiver avalanche photodiode supply voltage
.Receiver avalanche photodiode (SHF2030) represents a current generator [8].
The generated current pulse is led to the load resistor of the receiver avalanche
photodiode (R2=3.9 k ohm) where the voltage pulse is obtained.

Components Used for Receiver circuit

“Tab. 3.2” represents the necessary equipments for preparing receiver circuit.

Tab.3-2: The important components for receiver circuit

Resistors Capacitors Diode Other
IN 4001
R1=100KQ C1=10uF D1 LED ,1
R2=1MQ C2=10uF D2 Ac input voltage
=220 V
R3=1KQ C3=10uF D3 Avalanche
photodiode
61228
R4=3.9KQ C4=47pF D4 switch




3-2-3 Circuit Diagram - Repeater

Fig. (3-4) shows the main Repeater circuit which use in this project

¥ 0
VW IB + Ig A +12 V
] 47 KOhm 41 ko“ﬁ”
10 puF 1] 0
IE
o ” 10 pF l oA

Uel Vie  uss N\g—% 100 Ohm 7

o B

10 kOhm |:] 1 kOhm Ij —
10 uF

Fig. (3-4) :Repeater circuit

Repeater is an electronic circuit which magnify amplitude signals or tension

input signal, we get when the amplifier output signal similar to the reference

signal(incoming signal) but at twice the value . So the repeated in the project is

an important part, where it works on the receipt of the signal from the

transmitter circuit through the detector located in the preamplifier circuit with

detector type is(SFH2030), and then received by detector in receiving circuit

used in the amplifier circuit affected by the noise because we work free space

and we had the current process measurement and effort on both ends of the

detector and found that the current value without the laser is (3MA). But the

presence of the laser is the present value (4.57mA), and the voltage value

without laser (0.23V) and laser (0.6V).

Components Used for Repeater circuit

Tab.(3.3) shows the important components for repeater circuit




Tab.3-3: The important components for repeater circuit

Resistors Capacitors Other
R1=47KQ C1=10Uf Transistor 1
2N4401
R2=10KQ C2=10uF Detector
(SFH2030)
R3=4.7KQ C3=10uF
R4=1KQ

3-3 Design and Working of the System
There are three section namely the sender and recipient and amplifier. Each of

the transmitter and repeater have voltage where the source (9 volts), the
transmitter circuit includes audio data which represent (Vin), where the
transmitter circuit works to download data on the Laser, as well as passing the
signal and then later receive a circle repeater from transmitter circuit through
the detector and then the repeater amplifying the signal received by the
electronic equipment used in its own circle, and then the receiving circuit to
receive the signal from the repeater via exists in the receiving department
detector and then receive voice through found headset when receiving
department director .Receiving circuit containing transferred at the beginning
of the section works on voltage converter from 220V to 9V counselors will be
found by a difference between the voice that has been entered into between the
sound that was concluded between the transmitter circuit and the sound that was
received at the reception, where the sound when you receive a more pure and

less noise.




Chapter Four

Results and Discussion




4-1 Introduction:

This chapter is divided into four sections the first section contains design and
construction the transmitter circuit ,the second part contains the construction
and design receiver circuit, the third part contains repeater circuit, finally the
last part contains the construction and operation laser communication system for
voice transmission with repeater have unique properties such as inexpensive,

small, low power and do not require any radio interference studies.

Also used the (fritzing) program in order to verify the link circuit (transmitter,
receiver and repeater circuits). The below figures show how the circuit has

been linked elements.

4-2 Transmitter Circuit:

Fig. 4-1 shows the construction of transmitter circuit with components draw
by Fritzing program and practically , Electrically, a semiconductor laser behaves
as a diode with a voltage turn-on knee greater than 1 V. When the laser is biased
with a sufficient current so that lasing occurs, a further increase in injected
current results in a proportional increase in laser optical output. For
representative laser diodes, the frequency response of optical power output due
to a change in laser current is flat out to a resonance at a very high frequency
[3]. This resonance is due to laser relaxation processes. In this project, the diode
IS to be operated at a maximum modulation frequency of a few megahertz. For a
1 Watt at temperature 25°C semiconductor laser, representative values for and
are 300 mA and 1.2 A, respectively. to maintain constant optical power output, it
Is desirable to make the injected laser current independent of temperature.
Therefore, the laser is driven with a high impedance current source. The circuit
in Fig. 3-1 is capable of delivering 1200 mA to a laser load at full optical power

modulation frequencies of 10 MHz, related the input signal it have amplitude
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Fig. 4-1 : Transmitter circuit

4-3 Reciever Circuit:

Fig.4-2 shows the construction of receiver circuit, As a detector for the laser
pulses an avalanche photodiode (61288) is employed in the receiver unite. It
works as an envelope detector and converts the laser light pulses into electrical
pulses . When the photons is incident , the hole -electron Pairs that is forming in
the depletion region . Average value of such inner gain depends on the receiver
avalanche photodiode supply voltage .Receiver avalanche photodiode
(61288)represents a current generator. The generated current pulse is led to the

load resistor of the receiver avalanche photodiode (R2=3.9 k Q) where the

voltage pulse is obtained.

Recener Circuit
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Fig. 4-2 :Receiver circuit

4-4 Repeater Ciivui.

Fig. 4-3 shows the construction of repeater circuit. In the case of free space
optical communication, the range between the transmitter and receiver is limited
by the direct viewing within a line of signal , and for a high — capacity digital
system , then repeaters are used to extend the range of the overall system.
Repeaters usually designed with the same optical components as the terminal
equipment, That is it consists of a detector , low noise ,an amplifier and
automatic gain control gain , threshold detection and regeneration, and a laser
transmitter circuitry .

The attenuate an dispersed optical pulse train is detected and amplified in the
receive unit. This consists of a photodiode followed by a low noise
preamplifier . the electrical signal thus acquired is given a further increase in
power level in a main amplifier prior to reshaping in order to compensate for the
transfer characteristic of propagation medium and the amplifier using an
equalizer. Depending on the photodiode utilized, automatic gain control (AGC)
may be provided at this stage for both the photodiode bias current and the main

amplifier. The main function of the repeater circuit is to reconstitute the

originally transmitted pulse train , ideally without error.

Repeater Circuit
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Fig. 4-3 :Repeater circuit




4-5 Design and Working of the System :

In the beginning, we connect the transmitter circuit, repeater and the receiver as
shown in above figures using the required components of resistors and
capacitors as well as transistor and source voltage value of 12 volts .When
you link all the parts are working ,the introduction of sound into a circle
transmission via radio or telephone and be a transmitter circuit connected to a
voltage of 12 volts and there is a laser belted in the constituency where by
transistor located in the department who works on the appropriate sound with
lasers that the interest of the transmitter circuit is adapted sound with laser and
then the laser is greeted by a preamplifier circuit, where the preamplifier circuit
operates as an act of sending and receiving where you receive a laser that has a
voice and then act to amplify the received signal, which is received by an
existing circuit detector and after amplifying the signal and correct it sends the
signal amplified to receiving a circle containing the detector type (SHF2030)
works on the receipt of the signal and then transfer it to an existing headset
when the department director, where the sound when the receiving circuit more
purity, clarity and contain the receiving department to resist size (1Meka Q)
where this resistance is working to reduce the power or cancel the current and
operate the amplifier circuit of 12 volts .Fig.4-4 shows the design and working

the laser communication system with repeater

Fig. 4-4 : Design and working the laser communication system with Repeater




Chapter Five

Conclusions and Future Works




5-1 Introduction:

This chapter explain the conclusions and future works related in the project .

5-2 Conclusions

This is wireless technology to transmit sound signal from one section to other
section through the laser beam of the system by using repeater. This system is
safety and without radiation. so it is not harm to living beings. because of this
laser communication system became more popular system than the other
system.

Also, This circuits demonstrates the successful application of receiver optical
signal ,processing this signal and driver high power laser diode (1W) at
modulated frequency (10 MHz), and explain the benefit of using optical
repeater to extend the range of the overall system. Repeaters usually designed

with the same optical components as the terminal equipment.

5-3 Future Works

Improved design of this system can be used to transmit confidential voice data
in remote area where cell phone communication is not possible due to the lack
of mobile operator’s tower by using extra amplifying circuit at the receiver end
or a another type of repeater for having higher efficiency of the system. also we

can use another types of laser to improving the function of the this project.




References




References

[1] Naveen IV Sem, ," Laser Communication System", (2010).

[2] Mustafa YAGIMLI, "Design of Laser Based Underwater Communication
SYSTEM", Journal of Naval Science and Engineering, VVol.7, No.2, pp. 1-10,(
2011).

[3] Rayed N. Ali, Jassim M. Jassim, Jalib A. Al-dahash, Nizar S. Al-zubaidi ."
Optical Repeater for free- space laser communication System "', Journal of
Kerbala University , Vol. 7 No.2 Scientific (2009).

[4] J. S. Dhindsa, “Performance analysis of various scheduling and routing

techniques for optical network,” M.S. thesis of Electronics and
Communication Engineering department, Thapar University, India, , ch. 1, pp.
1-10,( 2011).

[5] Mr. EHLERS, "A resolution submitted to the Committee on Science and
Technology in 111th Congress"”, 2nd Session (recognizing 50th Anniversary of
the LASER), Authenticated U.S Government Information, pp. 2,( 2010).

[6] S. C. Singh, H. B. Zeng, C. L. Guo, and W. P. Cai, Nanomaterials:
Processing and Characterization with Lasers, 1st ed. Wiley-VCH Verlag
GmbH & Co. KGaA., ch. 1, pp. 1, (2012).

[7] 1. Melngailis, “Laser development in Lincoln laboratory,” The Lincoln
Laboratory Journal, vol. 3, no. 3, pp. 347, (1990).

[8] S. Gibilisco, The Illustrated Dictionary of Electronics, 8th ed. New York,
U.S.A, McGraw-Hill, pp. 399,(2001).

[9] 1000 Projects. (2012). ECE Mini Project Report on Laser Torch Based
Voice Transmitter and Receiver. [Online]. Available:

http://1000projects.org/ece-mini-project-report-on-laser-torch-based-voice-

transmitter-and-receiver.html



http://1000projects.org/ece-mini-project-report-on-laser-torch-based-voice-

[10] K. Thiyagarajan. Wireless VVoice Communication Using Laser. [Online].
Available: http://www.scribd.com/doc/47807263/Wireless-Voice-

Communication-Using-Laser , (2011).

[11] G. Pradeep. Laser Torch-Based Voice Transmitter and Receiver,
Circuit Ideas, Electronics for You. [Online]. Available:

http://www.proddec.org/circuit/jan02_lasertorch.pdf,( (2002).

[12] 1000 Projects. Laser Torch Based Voice Transmitter and Receiver
Block Diagram. [Online] Available: http://1000projects.org/laser-torch-based-

voice-transmitter-and-receiver-block-diagram.html , (2012).

[13] Md. Kayesar Ahmmed, " Low Cost Voice Communication Device
Design Using Ordinary Laser Torch and LDR Available in Bangladesh ",
International  Journal of Electronics and Electrical Engineering Vol. 1, No. 4,
December, (2013 ).

[14] Walter R. LEEB, Space Laser Communications: Systems,
Technologies, and Applications, Institut fir Nachrichtentechnik und
Hochfrequenztechnik, Technische Universitdat Wien, Gusshausstrasse 25/389,
A-1040 Wien, Austria



http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=BJIOBN00000200000400MR17000001&idtype=cvips&gifs=Yes
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=BJIOBN00000200000400MR17000001&idtype=cvips&gifs=Yes

L4

AadAl

(@YLaYl Ge ddlide Jlug addiudy Gl G dual gl ¥l sl e A VLAY

Gldeall (o aall Caeadin) oo ol G an@l) dylay e, QU e Baa g A geal) VLAY
Al guall YLy Ua Ll
s On WA LSLO JUai¥) (58 Cum aga 5l 53 5a 5 LY iy aal s 3l
ity el iy joad) G ha s G Jilan sad e et 2l ¢ Aol 1 a1 (g o
_'&Uél\ BHEN e glad
Dy g SV dadleal) 3o g (gl ALl daga o) Ja) G e ) sSE @Vl sl
s Jooadiag ol Al s VLAY Al GUad aawsi O adsiall (g g eadl JlY)
Dl Sall 4e 5
Dadl e o) (gl G 8] Joatll (5 gine sk pUad Gaaaiy ¢ Jilat g g pdall 138 Jadig

JLESU aa) g JEEB aal 5 egm ) e pelad (Jlsale zUad

Laaaa) () sie Cpeled ) dala clllia g agoly 5l a5 algy Jala e 3 5LEY1 Cppanal 2y
(e 3 Gk e AT ) A (e LAY U85 s, A geall 5,L3Y) 2200 AY1 5 Ju s
S Alee aladinly 5 Al 3l s

VL) sl Blai a4 4l Agsall [ Se el areal g pdall 8 iy Gl
ool Adas) g dliadl)




ealad) Cand) g Alad) anlail) 3 ) 3 g

REA

Ludigh 4,08

M) paa

@ﬂ\Jﬂ‘%‘HQYM\eLﬁJHMS

&

@D
(e aS Ao drala 8 duaigl) S LAY duia aud ) axie

hd ya
(e S la

s s

il uil
if «aubllf i asa/ yl K
el T
ol all Jlia a8

1437 2016







