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[bookmark: _Toc29898607][bookmark: _Toc31021059]Introduction
In this report I be will be comparing the performances of variations of amplitude shift keying (ASK) and phase shift keying (PSK)  in the presence of additive white Gaussian noise (AWGN). There will be three section to this report a Method which will contain a detailed design information, detailed simulation results and a discussion concerning the results and any problems.

[bookmark: _Toc31021060]ASK 
“Amplitude Shift Keying (ASK) is a type of Amplitude Modulation which represents the binary data in the form of variations in the amplitude of a signal. Any modulated signal has a high frequency carrier. The binary signal when ASK modulated, gives a zero value for Low input while it gives the carrier output for High input.” [1]
The ASK is built with a modulator and demodulator 
[image: ASK Modulated Waveform]   Figure 1 represents ASK modulated waveform along with its input. [1]


[bookmark: _Toc31021061]ASK Modulator
[bookmark: _Hlk30678477]“The ASK modulator comprises of a carrier signal generator, the binary sequence from the message signal and the band-limited filter.” [1] 
[image: ASK Modulator]
Figure 2 a diagram of an ASK Modulator. [1]

“The generator sends a non-stop high-frequency signal. The binary sequence from the signal makes the unipolar input to be either High or Low. If there is a high signal it closes the switch, allowing a carrier wave. Therefore, the output of the carrier signal is high. When there is low input, the switch opens, allowing no voltage to appear. Consequently, the output will be low.” [1]
“The band-limiting filter shapes the pulse depending upon the amplitude and phase characteristics of the band-limiting filter or the pulse-shaping filter.” [1]










[bookmark: _Toc31021062]ASK Demodulator
“There are two types of ASK Demodulation techniques. They are −
· Asynchronous ASK Demodulation/detection
· Synchronous ASK Demodulation/detection
The clock frequency at the transmitter when matches with the clock frequency at the receiver, it is known as a Synchronous method, as the frequency gets synchronized. Otherwise, it is known as Asynchronous.” [1]
Asynchronous ASK Demodulator
“The Asynchronous ASK detector consists of a half-wave rectifier, a low pass filter, and a comparator. Following is the block diagram for the same.” [1]
[image: Asynchronous ASK Detector]
Figure 3
“The modulated ASK signal is given to the half-wave rectifier, which delivers a positive half output. The low pass filter suppresses the higher frequencies and gives an envelope detected output from which the comparator delivers a digital output.” [1]


Synchronous ASK Demodulator
“Synchronous ASK detector consists of a Square law detector, low pass filter, a comparator, and a voltage limiter. diagram .” [1] 
[image: Synchronous ASK Detector]
Figure 4 diagram of Synchronous ASK detector [1]
“The ASK modulated input signal is given to the Square law detector. A square law detector with an output voltage that is proportional to the square of the amplitude modulated input voltage. The low pass filter minimizes the higher frequencies. The comparator and the voltage limiter help to get a clean digital output.” [1]

[bookmark: _Toc31021063]PSK
“Phase Shift Keying (PSK) is a digital modulation system in which the phase of the a signal is changed by varying the sine and cosine inputs at a specific time. PSK is widely used for wireless LANs, bio-metric, contactless operations, along with RFID and Bluetooth communications.” [2]
[bookmark: _GoBack]“PSK has two types, depending upon the phases and how the signal gets shifted. They are –“ [2]
Binary Phase Shift Keying (BPSK)
“This is also called as 2-phase PSK or Phase Reversal Keying. In this method, the sine wave carrier takes two phase reversals such as 0° and 180°.BPSK is essentially a Double Side Band Suppressed Carrier (DSBSC) modulation system.” [2]
Quadrature Phase Shift Keying (QPSK)
“This is the phase shift keying process, in which the sine wave carrier takes four phase reversals such as 0°, 90°, 180°, and 270°.” [2]
If this kind of method is further extended, PSK can be done by eight or sixteen values also contingent upon the system requirements.” [2]


[bookmark: _Toc31021064]BPSK Modulator
“The below diagram of Binary Phase Shift Keying consists of a balance modulator which has the sine wave as one input and a binary sequence as the other input.” [2] 
[image: BSPK Modulator]
Figure 5 modulator diagram [2]
“The modulation of BPSK is done using a balance modulator, which multiplies the two signals used at the input. For a zero binary input, the phase will be 0° and for a high input, the phase reversal is of 180°.” [2]
“Following is the diagram representation of BPSK Modulated output wave along with its given input.”
[image: BSPK Modulated Output Wave]
Figure 6 [2]
“The output sine wave of the modulator will be the direct input carrier or the inverted (180° phase shifted) input carrier, which is a function of the data signal.” [2]


[bookmark: _Toc31021065]BPSK Demodulator
“The below is a diagram of BPSK demodulator consists of a mixer with local oscillator circuit, a bandpass filter, a two-input detector circuit. The diagram is as follows.” [2]
[image: BSPK Modulator Mixer]
Figure 7 [2]
“By recovering the band-limited message signal, with the help of the mixer circuit and the band pass filter, the first stage of demodulation gets completed. The base band signal which is band limited is obtained and this signal is used to regenerate the binary message bit stream.” [2]
“In the next stage of demodulation, the bit clock rate is needed at the detector circuit to produce the original binary message signal. If the bit rate is a sub-multiple of the carrier frequency, then the bit clock regeneration is simplified. To make the circuit easily understandable, a decision-making circuit may also be inserted at the 2nd stage of detection.” [2]


[bookmark: _Toc31021066]Additive white Gaussian noise
“Additive white Gaussian noise (AWGN) is a noise model used to mimic the effect of random processes that occur in nature. The modifiers denote specific characteristics.” [3]
“Additive because it is added to any noise that might be essential to the system. White refers to the idea that it has uniform to power across the frequency band for the system. It is an analogy to the colour white which has uniform emissions at all frequencies in the visible spectrum. Gaussian because it has a normal distribution in the time domain with an average time domain value of zero.” [3]
“Wideband noise comes from many natural sources, such as the thermal vibrations from conductors, shot noise, black-body radiation from the earth and other warm objects, and from celestial sources such as the Sun. The central limit theorem of probability indicates that the sum total of many random processes that will tend to have distribution called Gaussian.” [3]
 
“AWGN is often used as a model in which the only impairment to communication. white noise with a constant spectral density (expressed as watts per hertz of bandwidth) and a Gaussian distribution of amplitude. The model does not account for fading, frequency selectivity, interference, nonlinearity or dispersion. However, it produces simple and tractable mathematical models which are useful for gaining insight into the underlying behaviour of a system before these other phenomena are considered.” [3]
 
“The AWGN channel is a good for satellite and deep space communication links. However it the best for most terrestrial links because of multipath, terrain blocking, interference, etc. However, for terrestrial path modelling, AWGN is commonly used to simulate background noise of the channel under study, in addition to multipath, terrain blocking, interference, ground clutter and self-interference that modern radio systems encounter in terrestrial operation.” [3]

[bookmark: _Toc29898608]

[bookmark: _Toc31021067]Method (detailed design information)
ASK
At the start of the circuit you have Bernoulli binary generator which connect to a scope, product and transport delay there is also a sine wave generator which connects to a product and the same scope as the Bernoulli generator. The product connects to a scope and an AWGN channel. The AWGN connects to the same scope as the Bernoulli generator and sine wave generator this AGWN also connects to a sine wave to a product. This product connects to a Digital filter design which connect the above-mentioned scope and a switch. This switch also two inputs 1 and 0 and connects to a error rate calculator and the same scope as the Bernoulli generator. The transport delay connects to a signal specification both these components connect so the same scope. The signal specification connects to an error rate calculator and in turn a display which shows the amount of errors, number of samples and total number of symbols compared.
 The values of each components 
Bernoulli generator parameters: – 
probability of zero - 0.5, source of initial seed –Auto, Sample time – 1, samples per frame – 1, output data type – double.
Sine wave generator parameters :– 
Sine type – time based, 
Time(t) - use simulation time, 
amplitude – 1, bias – 0, 
frequency (rad/sec) – 2*pi*100, 
Phase(rad) - 0, 
sample time – 1/1000.
 Product parameters: – 
number of inputs – 2.
AWGN channel parameters: – 
initial seed – as shown in figure 7 as frequency but this is different with each individual person, 
mode - signal to noise ratio (SNR),
Input signal power, referenced to 1 ohm (watts) - 1,
SNR (dB) – “To find SNR you must divide the value of the main signal by the value of the noise, and then take the common logarithm of the result: log(S ÷ N). There's one more step: If your signal strength figures are units of power (watts), multiply by 20; if they are units of voltage, multiply by 10.”  [4]
Digital filter design :– 
Response type – lowpass, 
Design method – FIR,
 filter order – mininmum order, 
frequency specifications – units = Hz, fs = 1000, Fpass = 5, Fstop =75
Magintude specifications – units dB, Apass – 1, Astop – 85
Switch:- 
Threshold – 0.25
Transport delay:- 
Time delay – 0.039
Initial output – 0 
Initial buffer size – 1024
Signal specification:-
Minimum -  []
Maximum - []
Data type- inherit :auto 
Units – inherit
Dimesions = -1
Sample time - 1 
Signal type – auto  
Error rate calculation :–
 recivece delay – 0
Computaional delay – 1
Computaional mode  - entire frame
Display – 
Format – short
Decimation – 1 




   [image: ]
Figure 5 diagram of ASK circuit   

At the start of the PSK there is a sine wave generator, a constant block and a Bernoulli binary generator. The sine wave connects to a scope and product there is also a constant connected to the product. The Bernoulli binary generator connects to a switch, a delay and a scope. The switch connects to a product and scope. There is another sine wave which connects to a product and a scope. The product connects to a scope and low pass filter. The low pass filter connects to a add block along with a constant block. The add block connects to a switch along two constant block 1 and 0. The delay connects to subtract block which connects to a scope.

[image: ]
Figure 6 uncompleted diagram of PSK circuit



[bookmark: _Toc29898610][bookmark: _Hlk30676983][bookmark: _Toc31021068]Simulation results (detailed simulation results)
[image: ]
Figure 7 image of ASK results with error rate graph
The numbers 1 – 21 represent the number of attempts
Freq is the noise generated
Error rate is error found in the received data when testing the circuit 
SNR is signal to noise ratio 
Signal is the signal sent through the circuit 
The Results table show the error rate by frequency  



[bookmark: _Toc29898611][bookmark: _Toc31021069]Discussion
The result shown in figure 7 show that when you change the frequency the error rate changes going higher or lower than the frequency before this is also affected by the signal to noise ratio. There is no comparison as the psk circuit is incomplete         (figure 6) and unable to produce the required results  
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