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1. [bookmark: _Toc39603950]Introduction:	Comment by Carlene Campbell: 
This can be improved with background information in the subject area.
This report will cover topics relating to computer network simulations and communication systems. The main task of this report is based upon researching and evaluating a chosen digital modulation scheme. The author will choose a modulation scheme, carry out research on said scheme and provide a review of it.
The goal of this report is to demonstrate a clear understanding of modulation schemes, wireless monitoring systems and simulation. 
2. [bookmark: _Toc39603951]Researching Digital Modulation Scheme:
As previously mentioned, the first task of this report will cover researching and evaluating a chosen modulation scheme. The modulation schemes that the author can choose from are Binary Phase Shift Keying (BPSK), Quadrature Phase Shift Keying (QPSK), and Quadrature Amplitude Modulation (QAM). 
2.1. [bookmark: _Toc39603952]Research:
The modulation scheme that has been chosen to carry out research on is BPSK. As a result, this section will cover the function of modulation techniques, how communication systems and network simulations are related, the fundamentals of BPSK, the advantages and disadvantages of BPSK, examples of BPSK implementations and finally general points for and against simulations.
2.1.1. [bookmark: _Toc39603953]Function of Modulation:
As this report has a heavy focus on reviewing and experimenting with modulation schemes, it is first imperative to ensure an adequate understanding of the function of modulation in communication systems. 
Rohm provides a general description of modulation by saying “Modulation is the process of converting data into electrical signals optimised for transmission” [1]. Rohm also talks about the four types of modulation techniques, which they list as “Analog modulation, Digital modulation, Pulse modulation, and Spread Spectrum method” [1]. 
For this report, the primary focus will be on digital modulation as BPSK is a digital modulation scheme. Rajagopalan and Bukenya provide a more focused description of digital modulation by noting that these techniques “provides better information capacity, improved data security and is compatible with digital data services” [2]. 
2.1.2. [bookmark: _Toc39603954]Relation between Network Simulations and Communication Systems:
There are many computer network simulation tools available, which can be used for a variety of purposes. These tools are incredibly useful for education, as people can use them to understand basic networking concepts without the barrier of having to understand physical network devices. They are also useful for testing or coming up with ideas for your network, as you can come up with a basic topology on a simulation tool and then work up to creating a physical network.
Communication systems allow for transmission of information between networks, devices and more. Using computer network simulations and communication systems design tools in tandem can allow for people to come up with ideas for their network and how it will work, without ever having to physically create anything. This has many potential benefits, such as saving time, money and more. 
2.1.3. [bookmark: _Toc39603955]Fundamentals of BPSK:
Several people [3], [4] have described the primary fundamental of BPSK as it using two different phase “states” or “offsets”.  This refers to the  representation of 0’s and 1’s in binary messages that are sent when using this modulation scheme. Viswanathan mentions these phase states by noting “the 0’s and 1’s in a binary message are represented by two different phase states in the carrier signal: [image: \theta=0^{\circ}] for binary 1 and [image: \theta=180^{\circ}] for binary 0” [3]. 
When implementing BPSK into a communication system, it is important to ensure that adequate space exists between the phase states. AllAboutCircuits [4] notes that since there is 360 degrees of phase where the two phase states can be, placing them 180 degrees apart would be optimal as this is the greatest distance that can exist between the two phase states.
2.1.4. [bookmark: _Toc39603956]Advantages and Disadvantages of BPSK:
BPSK, like any other digital modulation scheme, has a variety of advantages and disadvantages. When choosing a modulation scheme to use in a communication system, it is important to review the benefits and drawbacks of various modulation schemes and use this information to determine which modulation scheme you will use going forward.
RF Wireless World [5] provides a list of advantages of BPSK, with one of their primary points being the benefit of using BPSK for long range communication and data transmission. They explain this advantage by noting that for BPSK “binary 1 and 0 are separated by 180-degree phase shift of the carrier” [5]. RF Wireless World [5] also mentions that BPSK uses less power due it using a lower number of bits to “transmit the carrier”. 
In regard to the disadvantages of BPSK, the most commonly recognised one is its relatively low data rate in comparison to other digital modulation schemes. ElProCus notes that although BPSK has its uses and advantages, “it is only able to modulate at 1 bit per symbol and is not suitable for applications like high data rate” [6]. When compared to other modulation schemes, most notably QPSK which has double the data rate, BPSK definitely has a flaw in regard to speed. 
2.1.5. [bookmark: _Toc39603957]Implementation Examples:
BPSK, amongst other types of Phase Shift Keying (PSK), have a variety of uses and implementations in communication systems. Tutorialspoint notes that “PSK technique is widely used for wireless LANs, bio-metric, contactless operations, along with RFID and Bluetooth communications” [7]. Different types of PSK will be more effective when used in different types of systems, so researching to ensure you are using the most effective digital modulation technique is important.
2.1.6. [bookmark: _Toc39603958]Pros and Cons of Simulations:
Simulation is a hugely popular testing method worldwide. It is used by singular people, businesses, and all other kinds of people to test a variety of things. These could include various systems, real-life scenarios and more. Simulations, when used, are often used in the early stages of testing something. There is a variety of reasons for this, which will be covered in this section of the report. 
In regard to the pros of simulation, the most evident one is the low cost and time required to carry out simulation testing. Duzevik [8] notes that when compared to the cost and resources required to carry out other types of testing, simulation requires very little. 
In regard to the pros of simulation, the most evident benefits are the low cost and time required to carry out simulation testing. Duzevik [8] notes that when compared to the time and resources required to carry out real world testing, simulation requires very little. Duzevik [8] also provides an example of how simulation could save time and resources by noting that simulation could allow for businesses to quickly simulate a marketing plan that would stretch over years should they test it using other methods. This is one of many examples of how simulation can save time and money over other testing methods. 
Like any other testing method, simulations comes with its own disadvantages which have to be considered if one plans on using it. However, the author believes that many of simulations disadvantages are fairly insignificant, as when paired with other testing methods, many of simulation testing related disadvantages are cancelled out.
That said, one commonly-known disadvantage of simulation is the requirement for good theory. Duzevik [8] notes that good theories of how a system, or whatever one is testing, works are required to allow simulation testing to properly be carried out. Duzevik [8] also notes that these theories can take substantial time to develop. This could prove problematic for, as one of the main advantages of simulation testing is the potential to dramatically decrease the time required to carry out testing. 
3. [bookmark: _Toc39603959]Conclusion:
To conclude this report, the topics of communication systems and computer network simulations were covered. The author was required to choose and research a digital modulation technique, either BPSK, QPSK or QAM. BPSK was chosen to be researched, and a variety of information was provided about this modulation technique. 
Firstly, the basic functions of modulation and digital modulation were provided. Then the relation between computer network simulations and communication systems was briefly covered. The fundamentals of BPSK were also explored, with advantages and disadvantages of this modulation technique being provided. Examples of ways BPSK could be implemented were also provided. Finally, the pros and cons of simulation were covered, with comparisons being made to other commonly used types of testing.
This report should have demonstrated understanding of computer network simulations, communications, digital modulation techniques, and BPSK. 
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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.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	[bookmark: feedbackRIL]You have explained some key concepts. The appropriate referencing convention.  However, most of your sources are websites. You need to engage with academic peer review article to make your work credible. Websites require careful consideration.   (Grade mark: 46.67%)
	[bookmark: totalRIL]15
	[bookmark: markRIL]7

	
	
	

	2. Knowledge and Understanding Skills
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	[bookmark: feedbackKUS]You have not demonstrated knowledge and understanding in all areas of the assignment. Also, see comment above which is lacking in this report.  You have not used the IEEE report formatting. (Grade mark: 46.67%)
	[bookmark: totalKUS]15
	[bookmark: markKUS]7

	
	
	

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

	[bookmark: feedbackANA]Your task 1 discusses the BPSK modulation technique. A Simulink model wasn’t created, explained or discussed. You were required to do a Simulink creation of a modulation technique. Task 1 was not completed due to the missing Simulink creation of a modulation technique. This was covered in the tutorial by Paul with e.g. of QPSK and QAM 64, along with SNR and aWGN. These were carried out in tutorial by students along with excel line graph.  Task 2 relating to the case study was not done. (Grade mark: 50.00%)
	[bookmark: totalANA]30
	[bookmark: markANA]15

	
	
	

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

	[bookmark: feedbackPAD]Not done (Grade mark: 0.00%)
	[bookmark: totalPAD]35
	[bookmark: markPAD]0

	
	
	

	5. Transferable Skills for Life and Professional Practice
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	[bookmark: feedbackSPP][bookmark: _GoBack]Your work could do with some formatting.  However, it is in a suitable structure and expressed clearly. (Grade mark: 50.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]2.5

	
	
	



	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)
	[bookmark: totalMark]32%

	
	Up to four weeks late
	[bookmark: fourWeeksLate]
	

	
	First Attempt?
	[bookmark: firstAttempt]
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