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APPENDIX GA36b

	LEVEL 5 ASSESSMENT SPECIFICATION 



	Student name:
	     
	Student ID number:
	

	Programme:
	B.Eng. (Hons) Embedded Electronic Systems

	Module:
	Radio Frequency Systems

	Module code:
	ACDA5019
	Contribution to Overall Module Assessment (%):
	100%

	Lecturer:
	Jenifer Prince Devaraj
	Internal Verifier:
	Dr Stephen Mosey

	Assignment Title:
	Investigating the Effect of Noise in SSB- SC and DSB- SC 
	Word count (or equivalent):
	2000

	Submission deadline:
	13th Jan, 2025
	Return date of provisional marks & written feedback:
	TBC

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark:
Work which is submitted up to 1 week late will be capped at 40% for the first attempt and will be awarded a mark of 0% for re-assessment. Late submission penalties may be lifted only if there is an approved extenuating circumstances claim. 
Work submitted more than 1 week late will be considered as a non-submission and will not be marked. The work may be considered as a submission for reassessment if offered by an Examining Board or if there is an approved extenuating circumstances claim.  

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  










	Module Learning Outcomes 
(from module syllabus)

	
1. Apply detailed knowledge of the basic theoretical concepts of RF Systems to solve specific problems. 
2. Critically analyse various RF systems through the use of simulation software 





	AHEP4 Learning Outcomes 
The following AHEP4 Learning outcomes are developed in this Module

	
B1: Apply knowledge of mathematics, statistics, natural science and engineering principles to broadly-defined problems. Some of the knowledge will be informed by current developments in the subject of study
B3: Select and apply appropriate computational and analytical techniques to model broadly-defined problems, recognising the limitations of the techniques employed
B4: Select and evaluate technical literature and other sources of information to address broadly-defined problems
B6: Apply an integrated or systems approach to the solution of broadly-defined problems
B12: Use practical laboratory and workshop skills to investigate broadly-defined problems
B17: Communicate effectively with technical and non-technical audiences



































	
TASK DESCRIPTION




The aim of this assignment is to Investigate the Effect of Noise in SSB-SC  and  DSB- SC  Systems.

Task 1
(a) (i)Examine the AM in time domain and frequency domain using the scope and spectrum analyser respectively. Consider the following to design the system
;
;
; or 
; or 
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	(ii)Following this, vary the modulation index considering Critical, Over and Under Modulation and observe how it affects the modulated carrier. 
(b) Also observe the demodulated AM signal and compare it with the modulating signal.
	
Task 2
(a) Implement a DSB SC modulator using Balanced Modulator and demodulate it to get the original signal both in frequency and time domain. Consider the modulation index to be 0.5. 
(b) Introduce random noise into the DSB-SC modulator, and demonstrate that the output of the DSB-SC demodulator produces a distorted version of the originally transmitted signal. Use the time and frequency scopes to analyse the signal with and without noise, and explain how the noise affects the original signal.
Task 3
(a) Implement a SSB SC modulator using Phase Discriminator method and demodulate it to get the original signal both in frequency and time domain. Consider the modulation index to be 0.5. 
(b) Introduce random noise into the SSB SC modulator, and demonstrate that the output of the SSB SC demodulator produces a distorted version of the originally transmitted signal. Use the time and frequency scopes to analyse the signal with and without noise, and explain how the noise affects the original signal.
Task 4
(a) Measure the performance of AM, DSB-SC, and SSB-SC systems by analysing their Spectrums (using a spectrum analyser), Power Density (total power and efficiency of signal transmission), Noise Tolerance (how resistant each modulation type is to noise)
(b) Compare and draw the conclusion by analysing which modulation technique has the highest performance by considering the bandwidth efficiency, power utilization, and noise resistance to make a conclusion on which technique performs better under different conditions.

Your report should contain the following 
· An introduction
· Background research
· Literature Review
· Circuit design
· Block Diagram
· Transmitter and Receiver Architectures
· Simulated Outputs and results
· Analysing the Results.
· Conclusion
· Recommendations on future work.

You Should Submit all Simulink Block Designs in the  Moodle Along with your Course work


A word on the use of ChatGPT and similar generative AI systems

As you work on your assignments, you may be considering using generative AI for background research. It is acceptable to use these tools as a resource, but it is important to be aware that they often make mistakes and may not be completely accurate, particularly when asked for references.

You must remember that as a student you are ultimately responsible for anything you submit, and relying solely on generative AI could lead to your work getting a lower grade than you are capable of, or your work being investigated for academic malpractice. Copying and pasting text directly from these tools without proper citation or attribution is not only unethical but could also result in serious consequences such as failing the assignment or even being expelled from the university.

It is therefore crucial to use generative AI only as a starting point and then verify and fact-check any information you obtain. You should also ensure that any work you submit reflects your own understanding and originality, and that you properly reference any sources you use.

You may use these tools, but you must use them ethically, and you should always strive for academic honesty and integrity.



Use of Generative AI in Assessment
	(Lecturer to indicate Yes or Not against each element)
												

	RESEARCH
	For this assessment, you can use Generative AI to support you in research, including searching for bibliography, using tools to summarise, compare and interrogate materials.
	Yes ☐

No  ☒

	STRUCTURE
	For this assessment, you can use Generative AI to support you in structuring your submission, including creating a draft argument structure, identifying parts and headings, etc.
	Yes ☒

No  ☐

	PROOFREADING
	For this assessment, you can use Generative AI to check your own text/creation for grammatical and syntactical mistakes, including rephrasing of your own work within specific standards.
	Yes ☒

No  ☐

	WRITING
	For this assessment, you can use Generative AI to create text for submission.
	Yes ☐

No  ☒

	CREATIVE
	For this assessment, you can use Generative AI to create creative materials, such as images.
	Yes ☐

No  ☒

	PROGRAMING
	For this assessment, you can use Generative AI to create and check code.
	Yes ☐

No  ☒

	NONE
	For this assessment, you are not allowed to use any type of Generative AI support. This includes research support, structure support, writing/proofreading support and creative support.
	Yes ☐

No  ☒










	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Engaging with literature skills for Radio Frequency systems involves your ability to effectively research, review, and integrate existing academic and industry sources related to RF technology and systems. You should conduct comprehensive literature reviews, identifying relevant sources from databases like IEEE Xplore and Google Scholar. Critical analysis is key; you should evaluate author qualifications, publication venues, and relevance. Proper citation and referencing are crucial for academic integrity. You should synthesize information from various sources to develop a comprehensive understanding, while gap identification should guide further research within RF systems. Staying updated with the latest RF technology developments is essential, as is collaborating with peers and experts in the field. You should adapt to evolving technology and consider ethical considerations, such as avoiding plagiarism, as integral to effective literature engagement. 

Guidance specific to this assessment: 
This section will be assessed by evaluating the student's ability to conduct comprehensive literature reviews, critically analyse sources, and identify research gaps. Their proficiency in proper citation and referencing will also be considered, along with their skill in synthesizing information from diverse sources.

2. Knowledge and Understanding Skills
You should aim to develop strong knowledge and understanding skills in the realm of radio frequency (RF) communications. This means mastering the core theories, principles, and technologies that underlie RF systems and more into electromagnetic waves, transmission lines, antennas, and modulation techniques. Additionally, you should explore advanced topics such as RF filters, amplifiers, and transmission systems. Hands-on experience with RF simulation tools will solidify your comprehension. A comprehensive understanding of RF propagation, including the effects of various environments and frequencies, is crucial. Collaborate with peers, engage in research projects, and seek mentorship from experts to enhance your knowledge. 

Guidance specific to this assessment: 

Marks will be awarded for a thorough understanding of:

· How the core components of RF systems operate, including any limitations.
· How software functions efficiently to support RF system objectives.
· Proficiency in fundamental principles and theories relevant to RF communications.
· The practical application of this knowledge in real-world RF scenarios, showcasing adaptability and problem-solving skills.


3. Cognitive and Intellectual Skills
You should focus on developing your cognitive and intellectual skills in the field of radio frequency (RF) communications. You should excel in problem-solving, utilizing logical thinking and creativity to devise innovative solutions for RF-related issues. Additionally, developing strong analytical skills to assess RF performance metrics, such as signal-to-noise ratio is crucial. You should also strive to acquire practical skills in utilizing simulation and modelling tools to optimize RF system designs. Additionally, focus on developing collaborative abilities, including effective communication and teamwork, to bolster your capacity to work successfully on interdisciplinary RF projects.


Guidance specific to this assessment: 
Justify your choice of modulation schemes and how noise affects the system on insights from your research. Clearly explain how these selections align with project objectives and optimize system performance. Highlight the practical implications of your choices, considering factors like power, bandwidth, and signal-to-noise ratio, to showcase your cognitive and intellectual skills in RF system design. Marks will also be awarded for innovative thinking in problem solving and feature additions.

4. Practical Skills
You should actively cultivate practical skills in radio frequency (RF) communications through the proficient use of software tools. This involves hands-on experience with RF simulation and modelling software, like MATLAB to design and analyse RF systems. Gain practical exposure to noise modelling and analysis within these software environments, allowing you to understand and address noise-related challenges effectively. Utilize software tools to simulate real-world scenarios and assess noise impact on RF communication systems. These practical skills will empower you to excel in RF engineering, ensuring optimal system performance while effectively mitigating noise-related issues.

Guidance specific to this assessment: 

In this practical skills assessment, you should demonstrate proficiency in using software tools for radio frequency communications and noise inclusion. Show how you've applied these skills practically to address noise-related challenges.


5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of personal responsibility and decision-making. This encompasses effective communication skills, enabling you to convey complex RF concepts to diverse audiences and collaborate successfully within interdisciplinary teams. Proficiency in organization and time management is vital for efficient project planning and execution, demonstrating your ability to manage tasks responsibly. Your professional practice should uphold ethical principles, showcasing responsible research conduct and adherence to industry standards. 

Guidance specific to this assessment: 

This section will be assessed based on the written and presentational quality of the report. Style, structure, grammar, spelling, inclusion of diagrams, flowcharts, coding etc.  Make sure the report conforms to the standard layout conventions as covered in the Academic and Employability skills module.
	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill 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.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	10%
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	





	20%
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	





	20%
	

	
	
	

	4. Practical Application Skills

	
	

	





	30%
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	



	20%
	

	
	
	



	Assessment 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)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	









	GENERIC ASSESSMENT CRITERIA



	Level 5

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 5 students will be expected to have developed sound knowledge and critical understanding of the well-established concepts and principles in their field of study, and of the way in which those principles have developed.  They will have learned to apply those concepts and principles more widely outside the context in which they were first studied, including, where appropriate, the application of those principles in an employment context. They will have knowledge of the main methods of enquiry in the subject area, and ability to evaluate critically different approaches to problem solving. They will possess an understanding of the limits of their knowledge, and how this influences their analyses and interpretations.  They will be able to use a range of established techniques to initiate and undertake critical analysis of information, and to propose solutions to problems arising from that analysis. They will be able to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences, and deploy key techniques of the discipline effectively. They will be able to undertake further training, develop existing skills and acquire new competences that will enable them to assume significant responsibility within organisations.  They will have the qualities and transferable skills necessary for employment requiring the exercise of personal responsibility and decision-making.



	Level 5
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Sound knowledge and critical understanding of the well-established concepts and principles in their field of study; knowledge of the main methods of enquiry in the discipline.) 
	Major gaps in knowledge with unsatisfactory, uncritical understanding of the subject matter. Much irrelevant material.  Substantial inaccuracies. Significantly flawed understanding of the main methods of enquiry in the discipline.
	Fragmentary knowledge, with only superficial critical understanding. Some significant inaccuracies and/or irrelevant material.  Incomplete or partially flawed understanding of the main methods of enquiry in the discipline.
	Limited but adequate knowledge and critical understanding of the well-established concepts and principles within the subject area, with a few gaps in the selection of material. A narrow critical understanding of the main methods of enquiry. 
	Knowledge is reasonably detailed and accurate. A good critical understanding of the well-established concepts and principles and the main methods of enquiry, with minor gaps in the selection of material.
	Knowledge is reasonably extensive.  Exhibits very competent critical understanding of the well-established concepts and principles of the subject and the main methods of enquiry.  Breadth and depth of knowledge.
	Excellent, detailed knowledge and highly critical understanding of the well-established concepts and principles of the subject and the main methods of enquiry. 
	Exceptionally detailed knowledge and outstanding critical understanding of the well-established concepts and principles of the subject and the main methods of enquiry. May go beyond established theories.

	Cognitive and intellectual skills 
(Critical evaluation and analysis of concepts and principles; argument and judgement; the limits of their knowledge, and how this influences their analyses and interpretations.) 
	Wholly or almost wholly descriptive work. Little or no critical evaluation and analysis of concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Unsubstantiated generalisations or opinion, made without use of any credible evidence.

	Largely descriptive work, with superficial use of critical evaluation and analysis of concepts and principles. Weak development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at critical evaluation and analysis of concepts and principles, tending towards description.
Some evidence to support arguments and judgements but these may be underdeveloped, with a little inconsistency / mis-interpretation or failure to fully recognise limits of knowledge.


	Some critical evaluation and analysis of concepts and principles, though descriptive in parts. 
An emerging awareness the limits of their knowledge and ability to use evidence to support the argument though with some tendency to assert/state opinion rather than argue on the basis of reason and evidence.
Mostly valid arguments and logical judgements. 
	Sound critical evaluation and analysis of concepts. Is selective in the range of evidence used and synthesises rather than describes. Ability to devise arguments that show awareness of different stances, and use evidence convincingly, to support appropriate and valid judgements. 
	Excellent critical evaluation and analysis of concepts and principles leading to logical, evidence-based, reasoned arguments and judgements. Explicit recognition of other stances and a strong awareness of the limits of their knowledge.
A capacity for independent thought and ability to ‘see beyond the question’, suggesting some grasp of the broader field and wider concepts.
	Outstanding critical evaluation and analysis of concepts and principles.  Uses evidence exceptionally well to connect ideas, and support highly logical and persuasive, arguments and judgements. Evidence of independent thought and ability to ‘see beyond the question’, suggesting a clear grasp of the broader field and wider concepts. Perceptive recognition of the limits of their knowledge, and how this influences their analyses and interpretations.

	Practical skills
(Apply underlying concepts and principles more widely outside the context in which they were first studied; use a range of established techniques; propose solutions to problems arising from analysis.)
	Limited or no use of established methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Limited understanding of the application of theory to practice or making appropriate links between the two.
Very weak problem-solving skills outside the context in which they were first studied. 
	Rudimentary application of established methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak understanding of the application of theory to practice, with only occasional evidence of making appropriate links between the two. Weak problem-solving skills outside the context in which they were first studied. 


	An adequate awareness and mostly appropriate application of established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. Theoretical knowledge and understanding applied in practice, but not always making logical links between the two.
Can identify problems and propose basic solutions outside the context in which they were first studied. 
	A good and appropriate application of established methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Mainly consistent, accurate and logical application of theory to practice, making appropriate links between the two.
Can identify problems and propose mostly appropriate solutions outside the context in which they were first studied.
	A very good application of a range of established methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive insights. Consistent, accurate and logical application of theory to practice, making appropriate links between the two. Can identify problems and propose appropriate solutions outside the context in which they were first studied.
Evidence of some creativity. 
	An advanced application of a range of established methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Consistent, accurate and logical application of theory to practice, making well-developed links between the two. Can identify problems and propose excellent, creative solutions outside the context in which they were first studied. 
	Exceptional levels of application and deployment skills using established methods, materials, tools and/or techniques.  Consistent, accurate and logical application of theory to practice, making highly developed links between the two. Can identify routine and non-routine problems and propose quite sophisticated, creative solutions outside the context in which they were first studied. 

	Transferable skills for life and professional practice
(Effectively communicate in a variety of forms
to specialist and non-specialist audiences;  the qualities and transferable skills necessary for employment requiring the exercise of personal responsibility and decision-making.)
	Communication medium is inappropriate or misapplied.
Work is poorly structured, disorganised and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively as part of a group. Little or no evidence of the skills for employment requiring the exercise of personal responsibility and decision-making.


	Communication medium is poorly designed and/or not suitable for the audience. 
Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of personal responsibility and decision-making.
	Can communicate in a suitable medium for the audience but with some room for improvement. 
Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of personal responsibility and decision-making, with some areas of minor weakness.
	Can communicate effectively in a suitable medium for the audience, but may have minor errors.
Mostly coherent, organised work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities. 
Demonstrates the skills for employment requiring the exercise of personal responsibility and decision-making, with some areas of strength and some of minor weakness.
	Can communicate well, confidently and consistently in a suitable medium for the audience.
Work is coherent, fluent, well-structured and organised. Can work very well autonomously and/or as part of a team, with very good contribution to group activities. 
Demonstrates very good skills for employment requiring the exercise of personal responsibility and decision-making, with just occasional minor weakness.
	Can communicate professionally confidently and consistently in a suitable medium for the audience.
Work is coherent, very fluent and is presented proficiently. Can work autonomously with initiative. Where relevant can work professionally within a team, showing leadership skills as appropriate, and meeting obligations. Demonstrates excellent skills for employment requiring the exercise of personal responsibility and decision-making and an appetite for further development.

	Can communicate with an exceptionally high level of professionalism, highly suitable for the audience. 
Work is exceptionally coherent, very fluent and is presented professionally. Can work exceptionally well within a team, showing leadership skills. Demonstrates exceptional skills for employment requiring the exercise of personal responsibility and decision-making and an appetite for further development.
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