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I. INTRODUCTION

[1] This report is based on Emerging Network Technologies (ENT). It consists of two parts. Part one conduct research into digital modulation techniques in communication systems and relate the use of simulation methods to produce design and test the performance at the physical layer. This report outlines digital modulation techniques which, mainly based on Amplitude Shift Keying (ASK), Phase Shift Keying (PSK) and Quadrature Amplitude Shift Modulation (QAM) [2]. The aim is to, conduct research on related works on previous studies to understand the function of modulation techniques in communication systems. Then produce simulation methods by designing at physical layer and test their performances. Almost every communication system uses one of these methods to accommodate data within a limited bandwidth efficiency. The ASK, PSK and QAM are used to allow coding to prevent transmission errors during digital communications. Part two is based on design and implement a Wireless Network (WN) and evaluate its performance throughout various modulation schemes. In order to design a WN, author conduct research on long and short range low power. Then based on findings, design and implement a wireless network using software with its tools to produce a simulation network [2]. Network produced by using Netsim software. 
II. related woks
Part 1- A
1. Digital
[3]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/CompComm.2016.7925029","ISBN":"9781467390262","author":[{"dropping-particle":"","family":"Yu","given":"Boyu","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Liao","given":"Canhui","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"You","given":"Lin","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2016 2nd IEEE International Conference on Computer and Communications, ICCC 2016 - Proceedings","id":"ITEM-1","issue":"5","issued":{"date-parts":[["2017"]]},"note":"44","page":"1885-1888","publisher":"IEEE","title":"Automatic classification of joint analog and digital modulated signal","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=e9646ff3-98b0-46a7-8354-b1af123c5ddb"]}],"mendeley":{"formattedCitation":"[4]","plainTextFormattedCitation":"[4]","previouslyFormattedCitation":"[4]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[4]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/LFNM.2016.7851218","ISBN":"9781509010097","author":[{"dropping-particle":"V.","family":"Shcherbakov","given":"V.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Solodkov","given":"A. F.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Zadernovsky","given":"A. A.","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"Conference Proceedings - 2016 IEEE 13th International Conference on Laser and Fiber-Optical Networks Modeling, LFNM 2016","id":"ITEM-1","issued":{"date-parts":[["2016"]]},"note":"45","page":"24-26","publisher":"IEEE","title":"Analysis of intensity modulation response of analog fiber-optic links","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=4360a1d7-8b6f-4d90-8ed4-e4dbb616c7b8"]}],"mendeley":{"formattedCitation":"[5]","plainTextFormattedCitation":"[5]","previouslyFormattedCitation":"[5]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[5] In analog technologies, information translated into electric pulses of different amplitude. It is signal represent of physical measurement and uses continues range of value.  Hardware is not flexible in analog but, best suited for video and audio transmission. For example, a picture is an analog message. Advantage of analog is that, it’s portable and low cost. Analog is more accurate than digital. Drawback of analog is that, message cannot be recovered when there is slight interference within waveform as it will not be clear enough in the received signal.  
Examples, People voice in air recognizes by electronic devices in an analog. Figure. 1 shows an example of analog signal.
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Figure. 1 Example of analog modulated signal
2. Digital
[6]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/EuMC.2015.7345808","ISBN":"9782874870392","abstract":"This paper presents an all-digital RF transmitter which enables frequency, phase, and amplitude modulation in a magnetic Resonance Imaging (MRI) system. Delta Sigma Modulation (DSM) is a very promising technique to generate digital modulated signals and gaining high interest for all-digital transmitter architectures in MRI. In an all-digital MRI transmitter, the switch mode RF power amplifiers amplifies the digital signal with high efficiency; and a narrowband RF coil filters the digital signal to recover the envelope information. So, high efficiency is maintained through the RF chain up to the RF coil. All-digital transmitter architecture seems a good candidate to a parallel MRI system. In this study, a novel delta sigma based digital modulator is proposed. Multi-band signal modulation with less than 1 Hz inter-carrier frequency resolution and digital single side band modulation with 50 dB side band suppression are achieved with the new modulator.","author":[{"dropping-particle":"","family":"Sagcan","given":"Filiz Ece","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Bayram","given":"Aylin","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Sen","given":"Bulent","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"European Microwave Week 2015: \"Freedom Through Microwaves\", EuMW 2015 - Conference Proceedings; 2015 45th European Microwave Conference Proceedings, EuMC","id":"ITEM-1","issued":{"date-parts":[["2015"]]},"note":"41","page":"494-497","publisher":"EuMA","title":"FPGA implementation of Delta Sigma Modulation based all-digital RF transmitter for parallel magnetic resonance imaging","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=75e39adf-0909-4d0e-9b5c-c40a32f137b8"]}],"mendeley":{"formattedCitation":"[7]","plainTextFormattedCitation":"[7]","previouslyFormattedCitation":"[7]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[7]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1364/jocn.9.00a233","ISSN":"1943-0620","abstract":"We first experimentally demonstrated a digital mobile fronthaul (MFH) architecture using delta-sigma modulation as the new digitization interface to replace the conventional common public radio interface (CPRI). Both one-bit and two-bit delta-sigma modulations were demonstrated, and the digitized signals were transmitted over on-off keying (OOK) or 4-level pulse-amplitude-modulation (PAM4) optical intensity modulation-direct detection (IM-DD) links. 32 LTE component carriers (CCs) were digitized and transmitted over a 25-km single-λ 10-Gbaud OOK/PAM4 link, so that 32 LTE carrier aggregation (CA) specified by 3GPP release 13 can be supported. Compared with the conventional digitization interface based on CPRI, the fronthaul capacity is increased by four times. Error vector magnitude (EVM) less than 5% or 2.1% for all LTE CCs was obtained using one-bit and two-bit delta-sigma modulators, so that high-order modulations (256QAM/1024QAM) can be supported. As a waveform-agnostic digitization interface, delta-sigma modulation can digitize not only 4G-LTE but also 5G waveforms, and its 5G compatibility was verified by filter-bank-multicarrier (FBMC) signals. The tolerance to bit error ratio (BER) of the proposed delta-sigma modulation-based digital MFH was evaluated, and no significant EVM degradation was observed for BER up to 3 × 10-5. A comparison with analog MFH reveals that the proposed digital MFH based on delta-sigma modulation can offer improved resilience against noise and nonlinear impairments, and it increases the fronthaul capacity by four times compared with the conventional CPRI-based digital MFH without significant EVM penalty.","author":[{"dropping-particle":"","family":"Xu","given":"Mu","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Ma","given":"Xiaoli","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Ying","given":"Kai","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Wang","given":"Jing","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Chang","given":"Gee-Kung","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Lu","given":"Feng","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Zhang","given":"Junwen","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Cheng","given":"Lin","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Yu","given":"Zhenhua","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"Journal of Optical Communications and Networking","id":"ITEM-1","issue":"2","issued":{"date-parts":[["2017"]]},"note":"42","page":"A233","title":"Digital Mobile Fronthaul Based on Delta–Sigma Modulation for 32 LTE Carrier Aggregation and FBMC Signals","type":"article-journal","volume":"9"},"uris":["http://www.mendeley.com/documents/?uuid=b7f22385-30f2-4843-b3c8-9b59c56f3138"]}],"mendeley":{"formattedCitation":"[8]","plainTextFormattedCitation":"[8]","previouslyFormattedCitation":"[8]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[8] In digital technologies, information translated into binary format of zero or one to be representative of two distinct amplitudes. Hardware is flexible in digital and suited to computing and digital electronic. For example, a text file is digital it consists of such as 15 numbers, 15 spaces and 30 letters. Advantages is that, digital data can be recovered error free when distortion and noise within limits.  Drawback, is that it’s not cheap or easily portable. It is less accurate than analog [9]. 
Examples, in digital voices recognized through computers, DVDs, CDs and other electronic devices. This is by using binary 0 and 1. Figure. 2 shows an example of digital signal.
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Figure. 2 Example of digital modulated signal
3. Amplitude Shift Keying (ASK)
[9] The Amplitude Shift Keying (ASK) is method of representing binary data in the form of variations within the amplitude of carrier wave. The binary symbol 1 in ASK system is represented through transmission of fixed amplitude carrier wave and fixed frequency. Whichever modulated signal has high frequency carrier. The ASK carrier signal works between binary sequence 0 and 1. Its modulation and demodulation used in various communication systems. 
ASK has high data rate demodulators which needs high power consumptions to achieve targets. In this case, mobile devices are the key market drivers because it requires less power design to operate its demand. Which mean, it’s less cost to run modulation and demodulation in ASK [10](5). According to the report, formulas of ASK phase as follows s(t) {A0cos(2πfCt), binary 0 and {A1cos(2πfCt), binary 1 [11]. This formulas are used to produce simulation in digital communications schemes [12]. 
Example, Figure. 3 shows ASK modulating signal binary. Binary 101 is the input and the output is the carrier signal. In this scenario t equal time [13]. Figure. 3 top signal is +A and bottom signal is –A. 
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Figure. 3  Modulated Signal in ASK[13]
Advantages 
· It provides high bandwidth efficiency 
· ASK could transmit digital data through optical fiber 
· Its modulation and demodulation process is comparatively not expensive

· Its techniques used to transmit digital data over optical fiber 
· Less cost and its simple to implement
Disadvantages 

· It provides low power efficiency
· ASK modulation is likely harmed to noise interference, because noise affects amplitude

4. Phase Shift Keying (PSK)
[9]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/RADIOELEK.2016.7477364","ISBN":"9781509016747","abstract":"© 2016 IEEE.To the improving optical communication and data systems. One of the challenges are how effectively utilize bandwidth of the transmission media. Wavelength division multiplexing is common used method of multiplexing to create high-speed full-optical networks. Increase of transmission capacity can be achieved by using highorder modulation formats. This paper deals with comparison of bit error rate for the same symbol rate of phase-shift keying and quadrature amplitude modulation technique. The VPIphotonic software was used as a simulation tool. The simulation results show, how high-order modulation formats can increase the transmission capacity and allow better adaptation of transmission signal to transmission channel. Results shows, that quadrature amplitude modulation has better performance in comparison with on/off keying and phase-shift keying modulation.","author":[{"dropping-particle":"","family":"Šajgalíková","given":"Jana","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Litvik","given":"Ján","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Dado","given":"Milan","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2016 26th International Conference Radioelektronika, RADIOELEKTRONIKA 2016","id":"ITEM-1","issue":"1","issued":{"date-parts":[["2016"]]},"note":"9","page":"399-402","publisher":"IEEE","title":"Investigation of phase-shift keying and quadrature amplitude modulation formats in wavelength division multiplexing system","type":"article-journal","volume":"12"},"uris":["http://www.mendeley.com/documents/?uuid=1aa03089-5b7f-4cf5-a217-d1507e86d0a5"]}],"mendeley":{"formattedCitation":"[14]","plainTextFormattedCitation":"[14]","previouslyFormattedCitation":"[14]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[14] The Phase Shift Keying (PSK) is digital modulation techniques of process. This is used to convey data by changing phase of frequency reference of carrier signal sine and cosine inputs constantly. It’s simply, way of transmitting information by modulating the phase of the carrier wave. Frequency and peak amplitude stays same during the bit interval. It is technique used to process input times precisely [15]. All digital modulation schemes use a finite number to represent digital data through support of distinct signals. PSK has transmitter efficiency. In PSK, binary 1 is equal to zero-degree phase and binary 0 equal to 180-degree phase [11]. Its techniques used widely in wireless local area network [15]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/ISCAS.2016.7538858","ISBN":"9781479953400","ISSN":"02714310","author":[{"dropping-particle":"","family":"Lee","given":"Jae Whan","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Kim","given":"Mino","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Park","given":"Jihwan","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Hong","given":"Gi Moon","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Kim","given":"Suhwan","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"Proceedings - IEEE International Symposium on Circuits and Systems","id":"ITEM-1","issued":{"date-parts":[["2016"]]},"note":"7","page":"1550-1553","publisher":"IEEE","title":"Phase shift keying demodulator with decision feedback phase-locked loop","type":"article-journal","volume":"2016-July"},"uris":["http://www.mendeley.com/documents/?uuid=9821022e-b67a-4e26-abcb-df5a8d6dbc2d"]}],"mendeley":{"formattedCitation":"[16]","plainTextFormattedCitation":"[16]","previouslyFormattedCitation":"[16]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[16]. According to the report, phase formulas of PSK as follows s(t)={Acos(2πfCt), binary 1, {Acos(2πfCt +π), binary 0 and s(t)={Acos(2πfCt), binary 1, {-Acos(2πfCt), binary 0 [11]. This formulas are used to produce simulation in digital communications schemes [12].
Example, Figure. 5 shows PSK modulating signal binary. Binary 101 is the input and the output is the carrier signal. In this scenario t equal time [13]. Its signal is different in comparison to others modulation schemes. Figure. 5 top signal is +A and bottom signal is –A.
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Figure. 4 Modulated Signal in PSK[13]
Advantages 

· Less susceptible errors than ASK as its frequency changes over a number to ignore noise
· It has higher data rate and uses same bandwidth as ASK
· It has transmitter efficiency 
Disadvantages
· It is spectrum twice as the ASK 
· Its more complex of signal detection than ASK & FSK [11].
5. Quadrature Amplitude Modulation (QAM)
[9][14]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/CCNC.2016.7444853","ISBN":"9781467392921","abstract":"The digital modulation provides more information capacity, compatibility with digital data services, higher data security, better quality communications, and quicker system availability. The RF spectrum must be shared, yet every day there are more users for that spectrum as demand for communications services increases. Digital modulation schemes have greater capacity to convey large amounts of information than analog modulation schemes. This paper has been focused on the investigation and study of a new DW-QPSK for digital communication applications. The performance analysis of the modulation and demodulation schemes for the proposed DW- QPSK at noise channels which are subjected to Rayleigh fading and additive white Gaussian noise have been simulated and introduced to demonstrate the excellent performance of the proposed DW-QPSK compared with the conventional QPSK. The proposed DW-QPSK simulation results achieve uniformly spaced constellations with equispaced signal points, design simplicity, flexibility, low cost and enhancement performance compared with Traditional trellis-coded modulation (TCM) and superposition coded modulation (SCM) to meet the requirements for digital communication consumer applications.","author":[{"dropping-particle":"","family":"Madany","given":"Yasser M.","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2016 13th IEEE Annual Consumer Communications and Networking Conference, CCNC 2016","id":"ITEM-1","issued":{"date-parts":[["2016"]]},"note":"10","page":"634-637","publisher":"IEEE","title":"Investigation of double way-quadrature phase shift key (DW-QPSK) for digital communication consumer applications","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=2f90eb97-67c9-4b11-ac9f-93fe30b7e3f5"]}],"mendeley":{"formattedCitation":"[17]","plainTextFormattedCitation":"[17]","previouslyFormattedCitation":"[17]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[17] The Quadrature Amplitude Modulation (QAM) is method of combining two amplitude modulated (AM) signals into single channel. It’s basically, form of modulation techniques that provide high level of bandwidth efficiency. QAM is single, but two carriers shifted and each carrier has same frequency, however the phase of the carrier is different by 90 degrees. The one is called I signal whereas, other one is called Q signal. In another term, one represents as sine and other as cosine which are the set of two orthonormal basic functions.  The function of modulation in a communication system, both modulated carriers are combines each other to transmit information from source to destination by extracting data. 
QAM system uses set of orthonormal basic function to allow double the rate of transmitted symbols. This method also used for some analogue such as stereo transmission, but it’s for data application to provide high efficiency for the data [18]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/SYNCHROINFO.2018.8456976","ISBN":"9781538664742","author":[{"dropping-particle":"","family":"Gerasimenko","given":"E. S.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Volkova","given":"S. N.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Soshneva","given":"D. A.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Babkin","given":"S. A.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"V.","family":"Varlamov","given":"O.","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2018 Systems of Signal Synchronization, Generating and Processing in Telecommunications, SYNCHROINFO 2018","id":"ITEM-1","issue":"1","issued":{"date-parts":[["2018"]]},"note":"4","page":"1-5","publisher":"IEEE","title":"Study of characteristics of digital algorithm of coherent demodulation of signal with quadrature amplitude shift keying","type":"article-journal","volume":"1"},"uris":["http://www.mendeley.com/documents/?uuid=a94e4729-cc63-4405-8a92-3a64b8edd509"]}],"mendeley":{"formattedCitation":"[19]","plainTextFormattedCitation":"[19]","previouslyFormattedCitation":"[19]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[19]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/ACTEA.2016.7560137","ISBN":"9781467385237","author":[{"dropping-particle":"","family":"Sarieddeen","given":"Hadi","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Dawy","given":"Zaher","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2016 3rd International Conference on Advances in Computational Tools for Engineering Applications, ACTEA 2016","id":"ITEM-1","issue":"Ml","issued":{"date-parts":[["2016"]]},"note":"6","page":"190-194","publisher":"IEEE","title":"On the blind classification of parametric quadrature amplitude modulations","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=e220d036-4bd5-443a-b544-32d392fb16d0"]}],"mendeley":{"formattedCitation":"[20]","plainTextFormattedCitation":"[20]","previouslyFormattedCitation":"[20]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[20]. According to the report, phase formulas of QAM as follows s(t)={Acos(2πfCt), binary 00, {Acos(2πfCt+π), binary 01 and {Acos(2πfCt+π), binary10, {-Acos(2πfCt+ +3π/2), binary 11 [11]. QAM modulation techniques uses double phases in comparison with other modulation schemes. Mentioned formulas used to produce simulation in digital communications schemes [12].   
Example, Figure. 6 shows how the signal constellation represented in QAM. This divided into 4 and each has error rate of 1000 which means 4 x 1000 = 4000 bits/sec [13].  Below scenario, is 16 QAM constellation points which is the basic one and each area is presented with different binary digits. For example, this area contains the binary of as it follows 0000, 0001, 0010, and 0011.
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Figure. 5  Signal Constellation in QAM [11]
Advantages 

· Capable of combining two signals into single channel

· Provides high level of bandwidth efficiency 
Disadvantages
· It is complex, hard to implement as well as cost of implementation 
Overall, the above mentioned modulation schemes use Amplitude Modulation (AM) and Frequency Modulation (FM) broadcasting to transmit information via a radio carrier wave. The different between the AM and FM is that, how the carrier wave modulated. The AM radio amplitude of the signal varies to incorporate the sound information. Whereas, FM frequency number of times changes each second which depends on the direction of the carrier signal [21]. 
6. Function of modulation
[22] The function of modulation in a communication system is method of defining parameters of carrier signals to process analog and digital messages over electronic devices. Analog and digital message signal works by using binary 0 and 1. It’s basically, allows signal to send over specific range of frequencies to pass. Then, if the signal get its own frequency range it will transmit multiple signals constantly over a single channel [9]. Todays, “drivers in the optical communications community” [23] is used to achieve large throughput and low energy consumption.  
7. Concepts and Principles
Concepts and principles of computer networks related to communication system, because it is used to exchange analog and digital data through modulation schemes. This method is used to identify whether the message is analog or digital by applying mathematical coding through modulation schemes to send and receive data from source to destination. [24] Way the process run is that, signal over Additive White Gaussian Noise (AWGN) channel is assumed for analysis by the support of waveforms to generate the data [20]. 
8. Comparison of ASK, PSK, and QAM
[12] Overall, in comparison to the research findings, QAM can send more bits/sec than ASK and PSK. However, this does not mean it is better. They all modulate amplitude and phase. PSK has advantage of transmitter efficiency over QAM and ASK [13]. However, there is no advantage over PSK. Whereas, QAM is combination of ASK and PSK. QAM has more efficiency in term of data transmission rate and bandwidth utilization. It is without effect of bit error rate even with the cost of complex receiver structure [2].
Table 1 comparison of ASK, PSK and QAM.
	Modulation Scheme
	Bandwidth Efficiency
	Complexity

	ASK
	Medium
	Low

	PSK
	Medium 
	Low  

	QAM
	High 
	High


In conclusion, the author would recommend using QAM according to the research study findings. This is because QAM has better bandwidth utilization and data transmission rate in comparison to the other modulation schemes. In addition, it’s also combination of other techniques. However, downside of QAM is that it’s complex and more cost to implement in comparison to ASK and PSK modulation schemes.   
Part 1- B

9. Design & Implementation of ASK
Figure. 6 shows ASK modulation scheme design which by using various built-in blocks. 
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Figure. 6 ASK design model
· Configurations 

Figure. 7 shows Bernoulli configurations with probability of 0.5, sample time 1, sample per frame 1, output data double and simulated with interpreted execution. It is basically, generate random binary numbers through the use of Bernoulli distribution. It is distribution with parameter p produces 0 with probability p and 1 with probability 1-p.  
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Figure. 7 Bernoulli Binary Generator parameters configuration
Figure. 8 shows the configuration of sine wave. It is used to generate waves with speakers or wave drivers by allowing the frequency and amplitude to produce varied output sine wave. In this scenario, frequency set with 2*pi*100 and 500. With 100 is the top sine waves figure. 6. and 500 is bottom one.
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Figure. 8 Sine wave parameters configurations
Figure. 8 shows switch configuration of u2 > threshold with 0. The switch is basically used to tests each case to ensure its expression is true. 
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Figure. 9 Switch parameters configurations
Figure. 10 shows AWGN channel configurations. This setup with 67 seeds, mode signal to noise ratio of 10 and input signal of 1. AWGN is used to add noise to given signals then measure the power in vector.  
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Figure. 10 AWGN Parameters configurations
Both products are set up with 2 inputs and multiplications set up with element-wise as it shows on figure. 11.
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Figure. 11 Products parameters configurations
Figure. 12 shows filter design which is responsible of finding best algorithm to produce building of a graphical interface. This configured with low pass, window, frequency of Hz, 10000, fpass 100, fstop 120 and magnitude of db, apass 1 and astop 80.
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Figure. 12 Filter parameters configurations
Figure. 13 shows add one setup with +- and add two setups with ++. Both used to allows add or subtract values.
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Figure. 13 Add parameters configurations
Figure. 14 shows configuration of constants. Constants are used in this modulation scheme to generates a real or complex constant value signal from constant signal input.  
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Figure. 14 Constants parameters configurations
Figure. 15 shows that sign is used to function element of Y and X.  
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Figure. 15 Sign configuration of parameters
Figure. shows error rate calculator parameters configurations which is received delay 2, computation delay is 0, mode is entire frame and output data set to port to connect display block to display information. 
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Figure. 16 Error rate calculator parameters
Figure. shows display parameters configurations of format is short and decimation is set to 4 and floating box unticked. 
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Figure. 17 Display parameters
· Result findings

Figure. 16 shows results for ASK modulated signals. This created by using built-in blocks to produce figure 16 results. Top signal is input, middle is modulated signal with noise and bottom is demodulated output signal which is same as modulated signal but as it shows a little bit of delay. 
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Figure. 18 amplitude shift keying signals
Table. 2 ASK
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Table. 2 shows ASK test result of running test five times on AWGN SNR dB. The author runs five times -50, -25, 0, 25 and 50 as it shows on this table.
10. Design & Implementation of PSK
Figure. 19 shows PSK modulation scheme created with built-in blocks to produce figure 19 design.
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Figure 19 PSK design
Figure. 20 shows Bernoulli binary converter parameter configurations. 
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Figure. 20 Bernoulli binary converter parameters
Figure. 21 shows Integer to bit converter parameters configurations to produce PSK modulation scheme results.
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Figure. 21 Integer to bit converter parameters
Figure. 22 shows Demux configurations setup. It’s used to split vector signals into scalars or smaller vectors. 
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Figure. 22 Demux parameters
Figure. 23 shows unipolar to bipolar converters which both configured with same parameters. M-ary number is 2, polarity positive and output inherit via internal rule.  
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Figure. 23 Unipolar to bipolar converters
Figure. 24 shows both top sine waves (see figure 19) parameters are configured same to produce PSK modulation scheme results.
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Figure. 24 Sine waves parameters
Figure. shows both bottom sine waves (see figure 19) parameters are configured same to produce PSK modulation scheme results. 
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Figure. 25 Sine waves parameters
Figure. outlines products parameters. All the products on PSK design are set with same configurations of 2 number of inputs and multiplication element-wise as it shows on this figure.  
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Figure. 26 Product parameters
Figure. shows parameters of add icon shape rectangular and list of signs with two ++ according to the figure.
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Figure. 27 Add parameters
Figure. 28 shows parameters of AWGN channel which set up to produce PSK results which shows in figure. 37.
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Figure. 28 AWGN channel parameters
Figure. 29 shows filter design parameters which configured with requirement to filter all the data goes through it. 
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Figure. 29 Filter design parameters
Figure. 30 shows sign parameters set with ticked enable zero-crossing detection. It’s basically, maintain the real time input and output for positives and negatives.  
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Figure. 30 Sign parameters
Figure. 31 shows subsystem parameters configured to limit input signal to the entered values. 
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Figure. 31 Subsystem parameters
Figure. shows Mux parameters configurations, number of inputs with 2 and display option is bar. 
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Figure. 32 Mux parameters
Figure. Shows bit to integer converter parameters. This used to map bits and defines integers bits of each output integer. 
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Figure. 33 Bit to integer converter parameters
Figure. 34 shows error rate colculator parameters. Received delay and computation delay  with 0 to test result without any errors. The computation mode is set to entire frame and output data set to port to allow connect display to display data on it.
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Figure. 34 Error rate calculator parameters
Figure. 35 Shows ber to workplace. This used plots PSK result into graph.
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Figure. 35 Bit to workplace parameters
Figure.  36 shows display parameters configured to display the information for 
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Figure. 36 Display parameters
· Result findings
Figure. 37 shows PSK results of transmitted signal, received signal and demodulated signal. The transmitted signal is the top one which is basically input data. The middle one is received signal which contains with channel noise. And the bottom one is demodulated signal which is translation of modulated signal. 
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Figure. 37 PSK results
Table. 3 PSK
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Table. 3 shows PSK test results of AWGN SNR dB. The author runs five times -50, -25, 0, 25 and 50 as it shows on this table. 

11. Design & implementation of QAM

Figure. 13 shows design of QAM modulation scheme which produced by using built-in blocks. There are 7 different blocks used to build QAM modulation scheme. 
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Figure. 38 QAM design
Figure. 39 shows configuration parameters of random integer generator to produce Quadrature Amplitude Modulation (QAM). 
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Figure. 39 Random integer generator parameters
Figure. 40 shows modulator baseband parameters which set to accepts scalars or column vector input signals. M-ary number 16 which produce 16 dots on figure 45, 46 and 47 results. 
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Figure. 40 Modulator baseband parameters
Figure. 42 shows parameters of AWGN channel which set up to produce QAM results.
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Figure. 41 AWGN parameters
Figure. 44 shows parameters for demodulator baseband configurations that used to produce the QAM results.  
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Figure. 42 Demodulated baseband parameters
Figure. 46 shows error rate colculator parameters. Purpose of the use is to, test and see if there is any errors within QAM modulation scheme.
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Figure. 43 Error rate calculator parameters
Figure. 47 shows configurations of display parameters. It is used to display outcome results for QAM.   
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Figure. 44 Display parameters
· Result findings
Figure. 45 outline results of transmitted signal which is analog to digital.  This produced by entering 20 Signal-to-Noise Ratio (SNR). The author created a 16 level QAM as it shows that there are 16 dots and it is a basic QAM. Each dot represents a binary digit either 0 or 1 and it divided into four areas. Red dot and three closest dot yellows area in same area.
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Figure. 45 Transmitted results
Figure. 46 outline results of received signal which is digital to analog after goes through AWGN channel. This produced by adding 20 into Signal-to-Noise Ratio (SNR) noises and it generated the signals to display this result. 
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Figure. 46 Received signal
Figure. 47 shows results of demodulated signal output results which is translation of input data for modulator. The purpose of showing this is to, ensure output data match to the input data and it shows correctly. 
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Figure. 47 Demodulated signal
Table. 4 QAM
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Table. 4 shows QAM test results. The author runs five times -50, -25, 0, 25 and 50 as it shows on this table.
· Comparison of ASK, PSK and QAM
Figure. 48 shows comparison of ASK, PSk and QAM modulation schemes. According to result findings, ASK is best to use in more interference areas such as cities, towns this because has less packet loss. Whereas, QAM would be best to use for rural such farm areas.  
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Figure. 48 comparison of ASK, PSK and QAM
Overall, many communication systems link through wireless by using critical component, including data services and web applications to transmitted over the wireless links [9].
III. wireless network design & evaluation 
This section, outlines long range low power and short range low power details in wireless network and communication systems. The aim is to conduct research on wireless technologies on previous studies to understand the differences. Based on findings, design and implement wireless network to protect robberies devastating crops, livestock, major town centres and entire cities. In addition, implement metal detectors on the network to provide safety to the public from knife crimes.   
1. Long Range Low Power
· LoRa and LoRa1
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· Satellite 
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· Cellular 

[34]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.23919/CNSM.2017.8256044","ISBN":"9783901882982","abstract":"© 2017 IFIP. Due to geographic and social constraints, human mobility shows a high degree of temporal and spatial regularity. More recently, emerging data tagged with geographical information can be used to study human mobility patterns. People usually spend most of their time at a few key important locations, such as home and work places. And for users with a certain social connection-co-workers or co-life, they often stay at the same locations. In this paper, firstly, we use an algorithm to identify important locations. After that, we find that the similarity between the two trajectories is closely related to their proximity in the location-based social network, where users having the same important locations are connected. In order to embody social contacts in mobility, for hourly variations in mobility similarity, we apply unsupervised clustering method to identify four categories of social ties. Finally, we further propose the unsupervised method and supervised method to predict which new links will develop in a social location-based network. We believe our finding can contribute to urban planning especially in areas of functional zone, transportation infrastructure deployment and mobile network facilities development.","author":[{"dropping-particle":"","family":"Liu","given":"Zheng","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Qiao","given":"Yuanyuan","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Tao","given":"Siyan","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Lin","given":"Wenhui","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Yang","given":"Jie","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2017 13th International Conference on Network and Service Management, CNSM 2017","id":"ITEM-1","issued":{"date-parts":[["2018"]]},"note":"19","page":"1-6","title":"Analyzing human mobility and social relationships from cellular network data","type":"article-journal","volume":"2018-Janua"},"uris":["http://www.mendeley.com/documents/?uuid=c7b6a119-f594-4ea4-be02-d17ca4f88e9a"]}],"mendeley":{"formattedCitation":"[35]","plainTextFormattedCitation":"[35]","previouslyFormattedCitation":"[35]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[35] It is known as mobile network which covers over land or geographical area. It consists of cells and cells divided into smaller cells to ensure connectivity remain same. When a user on a move, connectivity will stay same because, next cell will take over before the first cell disconnect. The history of cellular network consists of 1G, 2G, 3G and G4 [36]. 1G is analog voice, 2G is analog voice and digital data, 3G is digital voice and data and 4G is digital data including voice [36]. Cellular covers range of 45 miles maximum away signal, but it varies when there is such mountains [37]. This technology is good and its key beneficial to use especially, for mobile phones. This because, covers wide area and even its cell can have divided into smaller to ensure blind areas are covered too. In addition, “cellular mobile network and Wireless Local Area Networking (WLAN) it refers to vertical handoff” [38].  

Example, Figure. 48 shows how phones establish the communications to the network by using cellular network [35].
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Figure. 49 Communication establishment[35]
2. Short Range Low Power
· WLAN & Wi-Fi

[39]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/ICCIS.2017.8274782","ISBN":"9781538631355","author":[{"dropping-particle":"","family":"Zheng","given":"You","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Shi","given":"Tailong","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Xu","given":"Xiaohuo","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Yuan","given":"Hongxing","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Yao","given":"Tuozhong","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2017 IEEE International Conference on Cybernetics and Intelligent Systems, CIS 2017 and IEEE Conference on Robotics, Automation and Mechatronics, RAM 2017 - Proceedings","id":"ITEM-1","issued":{"date-parts":[["2018"]]},"note":"14","page":"249-254","title":"Research on WLAN planning problem based on optimization models and multi-agent algorithm","type":"article-journal","volume":"2018-Janua"},"uris":["http://www.mendeley.com/documents/?uuid=ae167110-c184-4794-881d-557f5f62cc2c"]}],"mendeley":{"formattedCitation":"[40]","plainTextFormattedCitation":"[40]","previouslyFormattedCitation":"[40]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[40]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/MECO.2018.8406067","ISBN":"9781538656822","author":[{"dropping-particle":"","family":"Lepaja","given":"Salem","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Maraj","given":"Arianit","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Efendiu","given":"Iris","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Berzati","given":"Shpat","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2018 7th Mediterranean Conference on Embedded Computing, MECO 2018 - Including ECYPS 2018, Proceedings","id":"ITEM-1","issue":"June","issued":{"date-parts":[["2018"]]},"note":"15","page":"1-5","publisher":"IEEE","title":"The impact of the security mechanisms in the throughput of the WLAN networks","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=ddd15917-a8c9-4426-a67b-5fc245d13fe0"]}],"mendeley":{"formattedCitation":"[41]","plainTextFormattedCitation":"[41]","previouslyFormattedCitation":"[41]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[41] The Wireless Local Area Network (WLAN) is used to allow devices to connect to networks wirelessly without physical wires. WLAN communicate via Wi-Fi. Wi-Fi and WLAN might look differently to the LAN, but it functions same. Both typically, used indoor point to multipoint. Wi-Fi use 802.11n standard and covers range of up to 150 feet or 46 meters indoors and 300 feet 92 meters outdoors [42]. 
· ZigBee

[43] ZigBee is an open global standard which used for wireless technology. This technology designed to use for personal area network and it uses low power radio signals. It operates on the IEEE 802.15.4 standard and it has low data transfer rate [44]. ZigBee communication use physical and media layers to handle various devices at low data rate. It covers range of 10 to 100 meters. According to the report, “domestic ZigBee technology mainly use 2.4G frequency in Industrial Scientific Medical (ISM) frequency band” [44]. 
3. Internet of Things & Smart City
[45] It is basically dynamic global network infrastructure. It is physical and virtual things with self-configuring which has capabilities to incorporate communications. Significant increase of Internet of Things (IoT) which is problem of power management. Lower power and higher integrations is the aim to achieve longer battery life to the IoT nodes [18]. The smart city is made of IoT devices which implemented within the entire area of a city to allow communications through Access Points (AP) wirelessly. APs provides internet connectivity to the end devices to send and receive data between sources and destinations. Nowadays, almost every devices and human use IoT to operate whether in term of business or keeping connected with families. As an engineer, three things must be taken into consideration feature, cost and security of IoT devices. Most hacker’s looks for weakness to gain access to a network as IoT devices are more vulnerable.
4. Security technology for weapon detection

[46]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"DOI":"10.1109/ICSENS.2015.7370298","ISBN":"9781479982028","abstract":"© 2015 IEEE.This paper reports on the successful development of a fully printed wireless LC sensor for the detection of toxic heavy metal ions. The LC sensor, consisting of inductors and interdigitated electrodes (IDE) in planar form, was screen printed on flexible polyethylene-terephthalate (PET) substrate with silver (Ag) ink as metallization layer. Palladium nanoparticles (Pd NP) were drop casted onto the IDEs as sensing layer. The resonant frequency of the LC sensor was remotely monitored by measuring the reflection coefficient (S11) of a detection coil (planar inductor). The change in resonant frequency of the LC sensor towards varying concentrations of mercury (Hg2+) and lead (Pb2+) ions, revealed micro molar detection levels. The response of the printed wireless LC sensor is analyzed and presented.","author":[{"dropping-particle":"","family":"Avuthu","given":"Sai Guruva Reddy","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Wabeke","given":"Jared Thomas","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Narakathu","given":"Binu Baby","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Maddipatla","given":"Dinesh","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Emamian","given":"Sepehr","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Eshkeiti","given":"Ali","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Chlaihawi","given":"Amer Abdulmahdi","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Bazuin","given":"Bradley J.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Obare","given":"Sherine O.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Atashbar","given":"Massood Z.","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"2015 IEEE SENSORS - Proceedings","id":"ITEM-1","issued":{"date-parts":[["2015"]]},"note":"50","page":"1-4","publisher":"IEEE","title":"Detection of heavy metal ions using screen printed wireless LC sensor","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=7a4a8abb-a342-4610-8758-c0e1fc22b06f"]}],"mendeley":{"formattedCitation":"[47]","plainTextFormattedCitation":"[47]","previouslyFormattedCitation":"[47]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[47] Concealed Weapon Detection (CWD) is used for public safety.  According to the report, to achieve detection performance “applying the pulse induction technology, light weight, fast turn off the coil current for detecting small metal and signal processing to reduce the environmental noise” [48]. This method of techniques used to runs operation of detecting metals. 
5. Wireless Monitoring System

[49] The aim of creating a Wireless Monitoring System (WMS) is to resolve ongoing problems to the organizations that have been affected due to the increase of robberies. As robberies are devastating numbers of formers crops and animals that are read to be marketed as well as cities and major town centres. Implementation of various CCTV cameras around the entire area to ensure monitors 24/7 to detect and prevent issues. The links of cameras with local police stations would help to protect from break-in this is by alerting activities. Wide area scanning cameras [50] such as road and lane detection [51]. 
6. Design and Implementations
· Design 

Figure. 49 shows blueprint of wireless network design which created by using various devices. 
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Figure. 50 simulation network blueprint
· Implementation  
The design and implementation of wireless network. The author uses this particular design because it allows the devices to communicate each other within the distance. This created by using NetSim software. 
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Figure 51 design and implementation
Two farms – each farm has CCTV cameras, sirens and they all communicate through wirelessly. Cameras have direct connection to the nearest police station.
Two police stations – both have links to farms, train station, town centre, bus station and city centre.   

City centre – it links to the nearest police station to alert when there is something through metal detector, CCTV or siren. 
Town centre - it links to the nearest police station to alert when there is something through metal detector, CCTV or siren.
Train station - it links to the nearest police station to alert when there is something through metal detector, CCTV or siren.
And bus station - it links to the nearest police station to alert when there is something through metal detector, CCTV or siren.
The links between cameras are configured to provide stream videos, links on sirens to provide voices and other links are configured to provide any other relevant data such as files to the required destinations.

All the above implemented to communicate through both wired and wireless. The wide area network implemented to links the local area networks. 
· Configurations
Figure. 52 shows different types of application could be used for the required implementation. In this scenario, the author use FTP, Video and CBR to shows its test results. 
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Figure. 52 Application types
Figure. 53 shows different types of encryptions could be used for specific application. In this scenario, author use AES encryption method.  
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Figure. 53 Encryption types
Figure. 54 shows various types of QoS could be used, but author use AES encryption method. encrypts block of data simultaneously instead of one bit at a time and also encrypt sensitive data. In addition, it is capable of handling 128 bit blocks and 256 by using key size of 128 and 192. AES key symmetric algorithm use to analysis data submitted.
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Figure. 54 Quality of service
Figure. 55 shows various wireless standards. The author use IEEE802.11ac standard for this simulation. This because has high-throughput of wireless local area network (WLAN).
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Figure. 55 wireless standard
Figure. 56 shows protocol that used for this network which is Open Short Path First (OSPF) protocol.
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Figure. 56 Protocol
· Testing results
Figure. 57 shows the results of application metrics which clearly displaying source and destination IDs, packet send, received, payload generated, received, throughput and delays.  
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Figure. 57 application Metrics
Figure. 58 shows data for application metrics in graph which is same information on figure 57. The graph provided to shows data more clearly. 
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Figure. 58 application metrics in graph
Figure. 59 shows network metrics for the 59 devices that connected to the network that has been produced by the author. 
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Figure. 59 Network Metrics
Figure. 60 Shows source 20 to destination 15 CBR connections which has better data transmission between the bus station to police station two. This is an exaple showing in graph how the data generated between 15 and 20 link.  
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Figure. 60 link 20 throughput
Figure. 61 shows data in graph between link 57 to 53. In this scenario, this has better throughput than figure 60 link.     
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Figure. 61 link 57 throughput
IV. recommendations 
After research conduction of digital modulations schemes and wireless network design, the author would provide some recommendations of it.  Based on research findings and experimentation, the author would recommend that QAM would be the best to use for wireless network. This because has better data rate transmission. However, downside of it’s that, it’s more complicated than other two modulation schemes.  
In the future, the author would use GNS3 to create simulation network. Due to the lack of knowledge to GNS3, author could be able use for this particular assignment.  

V. Conclusion

Overall, the mentioned modulation techniques in the research part have been simulated successfully. Modulation schemes implemented and built with blocks to provide simulation. The author think that has achieved the targets as all modulation techniques outcomes as expected according to the research findings. Completion of this report, has given the author more confident to produce future experiment in this fields easily. 
VI. appendix 
Long Range Low Power

This figure is used in LoRa section to shows the cover of the area. As it seen this technology can cover a long distance according this figure. 
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Figure. 62 Snapshot of the LoRa mesh network topology devices [25]
· Satellite 
This figure provides location of the satellite and ground users
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Figure. 63 Location of satellite & ground users [32]
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	                 marking criteria and Student FEEDBACK


This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 

awarded

	1. Research-informed Literature 

Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	Outstanding knowledge of research informed literature.  High level of referencing skills consistently applied. (Grade mark: 90.00%)
	10
	9

	
	
	

	2. Knowledge and Understanding of Subject

Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	Exhibit knowledge & understanding of the main theories and concept with an excellent critical awareness of the problem. (Grade mark: 90.00%)
	10
	9

	
	
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	Part 1 results were written and discussed excellently with inter-relating the experiment results with the literature review. Part 2 design and implementation explained excellently but the simulation results lack discussions and need to inter-relate to the case study. Your conclusion needs improvement, it should sum up your entire report.  (Grade mark: 80.00%)
	35
	28

	
	
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	An outstanding application of techniques applicable to own research. Shows originality in application of knowledge and techniques. Detailed documentation of the design done with justification of parameters used. The actual simulation design selection & justification of relevant topologies and protocols used were demonstrated (Simulinx and Netsim) from evidence of running the simulation. Simulations worked, excellent application skills. (Grade mark: 94.29% )
	35
	33

	
	
	

	5. Skills for Professional Practice 

Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	Professionally done and flow excellently.  (Grade mark: 90.00%)
	10
	9

	
	
	


	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	88%

	
	Up to four weeks late
	
	

	
	First Attempt?
	
	








