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FINAL GRADE

85/100

RPH_Adv_DSP_Assignment
GRADEMARK REPORT

GENERAL COMMENTS

Feedback on A4HEP
Learning Objectives

B1: Demonstrates a
good application of
knowledge in
problem-solving.You
have successfully met
the requirements for
this learning
outcome.

B2: Effectively
analyses problems
and reaches logical
conclusions.You have
successfully met the
requirements for this
learning outcome.

B3: Proper selection
and application of
computational and
analytical
techniques.You have
successfully met the
requirements for this
learning outcome.

B6: Successfully
applies a systems
approach to problem-
solving.You have
successfully met the
requirements for this
learning outcome.

B8: Demonstrates
strong ethical analysis
and informed
decision-making.You
have successfully met
the requirements for
this learning
outcome.

B12: Effectively
applies laboratory
and workshop skills in
investigations.You
have successfully met
the requirements for
this learning
outcome.
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Comment 1 | Engagement with Lit (20)

The
advantages and applications of FM are well covered, with a brief introduction
to its fundamentals. 

Comment 2 | Engagement with Lit (20)

The
understanding of jamming is clearly explained, accompanied by a real-time
example of jamming a targeted station, which is commendable. 

Comment 3 | Engagement with Lit (20)

The
concept of FHSS is clearly mentioned; however, it would be more effective with
diagrammatic representations to enhance understanding. 
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Comment 4 | Knowledge & Understanding (20)

The
statement regarding the selection of the modulation index is accurate. 

Comment 5 | Knowledge & Understanding (20)

The
definition and necessity of SDR are well explained.
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Comment 6 | Knowledge & Understanding (20)

The flow diagram for all tasks is neatly presented.
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Comment 7 | Cognitive Skills (20)

The
values used in designing NBFM are clearly stated.

Comment 8 | Cognitive Skills (20)

The
necessary formulas for calculating frequency deviation are appropriately



applied.
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Comment 9 | Practical Skills (25)

All
tasks are effectively demonstrated using GNU Radio blocks, as evident from the
screenshots. 

Comment 10 | Cognitive Skills (20)

The
impact of noise on frequency and amplitude to analyse jamming effects is well
documented. 
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Comment 11 | Knowledge & Understanding (20)

Further
explanation is needed regarding the working of FHSS techniques in GNU Radio
blocks.

PAGE 16

Comment 12 | Cognitive Skills (20)

The
design of SDR blocks in GNU Radio is well captured, with each block’s usage.

Comment 13 | Cognitive Skills (20)

The functionality  of the blocks an how the values are given to the blocks are properly 
explained. 
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Comment 14 | Practical Skills (25)

A good signal without Signal is well captured.

Comment 15 | Practical Skills (25)

The time,
frequency, and waterfall representations, constellations of NBFM are clearly visible in the
screenshots.
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Comment 16 | Practical Skills (25)

Applying the Jammer is evidently seen. The Sink represents clear understanding of the concept 
which is appreciable.
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Comment 17 | Practical Skills (25)

Well capture, this explains how the signal is distorted.
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Comment 18 | Practical Skills (25)

The different sink representation shows a clear idea on the distortion of signals and still 
responding to the audio signal with less noise. Keep the work!
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Comment 19 | Practical Skills (25)

The working of the FHSS are checked and it is working effectively satisfying the Task 1.

PAGE 28

PAGE 29

PAGE 30

PAGE 31

Comment 20 | Cognitive Skills (20)

Formulas
such as the decimation factor and complex function capturing are included. 
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Comment 21 | Knowledge & Understanding (20)

The
comparison of SNR values for NBFM and WBFM is well done and appreciable.

Comment 22 | Cognitive Skills (20)

The
analysis of NBFM is well conducted, with good observations made regarding the
noise floor when signals are jammed.

Comment 23 | Transferable Skills (15)

The
conclusions drawn from the analyses are strong, though they could be enhanced
by incorporating additional parameters such as signal distortion levels, SNR
values, and power values. 

Comment 24 | Practical Skills (25)

The
FHSS analysis is well presented, though it could be improved by including noise
floor values. 

PAGE 33

PAGE 34



PAGE 35

Comment 25 | Transferable Skills (15)

Ethical
considerations regarding signal jamming and the inclusion of emergency services
in secured communication are well discussed. The example of unencrypted signals
highlights the depth of ethical considerations in using RTL SDR. 

Comment 26 | Engagement with Lit (20)

The report
maintains a good flow and  The extensive use of
reference materials adds depth to the writing, making it more credible and
well-researched.
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Comment 27 | Engagement with Lit (20)

The inclusion
of multiple references is commendable, with proper citation usage.
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Comment 28 | Transferable Skills (15)

The report
maintains a good flow and structure throughout. However, further explanation is
required on FHSS concepts and how the GNU Radio blocks operate based on FHSS
principles. The sinks are well captured, with the impact and performance of
noise clearly evident in the constellation diagrams. The extensive use of
reference materials adds depth to the writing, making it more credible and
well-researched.

GRADING FORM: ADSP_GRADING_TEMPLATE

RHYS HIGGINS 84.80



ENGAGEMENT WITH LIT (20)

Task 1:Demonstrate understanding of NBFM, jamming effects, and
FHSS.Citations and research on related topics. Task 2: Show
understanding of SDR receiver principles and signal representation.
Evaluate research on SDR technology and related topics.

17.5

KNOWLEDGE & UNDERSTANDING (20)

Task 1 (i) Understanding NBFM, modulation, and demodulation.
Exploring bandwidth, frequency deviation, and impact on signal
quality. Task 1 (ii) Analysing jamming effects by studying noise sources
and interference. Observing impact via frequency, time domain, and
constellation diagrams. Task 1 (iii) Investigating FHSS to reduce
interference and evaluating its effectiveness. Task 1 (iv) Comparing
original, jammed, and FHSS signals. Studying Signal-to-Noise Ratio
(SNR), clarity, and system efficiency. Task 1 (v) Understanding ethical
issues in jamming. Discussing legal aspects and FHSS benefits for
security. Task 2 (i) Designing a WBFM receiver using RTL-SDR and GNU
Radio. Studying block functions and sampling. Task 2 (ii) Visualising
signals via waterfall plots, frequency sinks, and time-domain analysis.
Studying SNR, stability, and filtering. Task 2 (iii) Evaluating privacy and
interference issues. Analysing societal benefits like improved efficiency
and technology.

14.7

• Excellent understanding of NBFM, jamming, and 
FHSS. Citations and research are thorough and 
relevant.
• Excellent understanding of SDR receiver 
principles and signal representation. Research on 
SDR technology is thorough and well-cited.

•  Strong knowledge of NBFM, with well-explained 
concepts, though additional depth could further 
enhance understanding.
• Excellent understanding of jammer and its 
effects on frequency, time, waterfall, and 
constellation.
• Satisfactory understanding. Basic explanations, 
but limited detail or accuracy.
•  Strong grasp of signals, with clear explanations, 
but some aspects in SNR or performance analysis 
require improvement.
• Good understanding of ethics and societal 
benefits, with scope for more detailed insights.
• Comprehensive knowledge of GNU Radio flow 
and block functions, though some areas could be 



COGNITIVE SKILLS (20)

Task 1 (i) NBFM Modulation and Demodulation: Understands
modulation, demodulation, bandwidth, and clarity. Task 1 (ii) Add a
Jammer: Evaluates noise, interference, and signal impact in frequency,
time, and constellation domains. Task 1 (iii) Implement FHSS for Anti-
Jamming: Applies FHSS to reduce interference and compare signal
stability. Task 1 (iv) Analysis and Comparison: Compares original,
jammed, and FHSS signals using frequency and time-domain tools.
Task 1 (v) Ethics and Impact: Assesses legal and societal effects of
interference in secure communication. Task 2 (i) Setup and Design of
WBFM Receiver: Designs WBFM receiver, focusing on setup, bandwidth,
and stability. Task 2 (ii) Analysis and Visualisation: Examines signal
analysis, error detection, and filtering techniques. Task 2 (iii) Ethics and
Impact: Reviews interference impact and decision-making in WBFM
technology.

16.1

PRACTICAL SKILLS (25)

elaborated further.
• Well-developed understanding of signal analysis, 
with clear explanations, but stage comparisons or 
SNR details could be refined.
• Good understanding of ethical considerations 
and societal benefits, with minor gaps in detail.

• Good setup and understanding of modulation 
and demodulation, with mostly accurate 
configuration and interpretation of parameters.
• Excellent analysis of jammer effects with clear 
and insightful use of visual tools.
• Effective application of FHSS for jammer 
mitigation and signal comparison, though with 
some scope for improvement.
• Well-reasoned comparison of signals, with a 
fairly detailed analysis of SNR and performance.
• Logical reasoning in discussing ethics and 
societal benefits of secure communication, though 
with some areas needing further elaboration.
• Demonstrates sound cognitive skills in 
configuring the receiver, ensuring proper signal 
demodulation, and managing bandwidth.
• Displays good analytical skills in interpreting 
signal parameters like SNR and modulation index, 
with appropriate use of visualisation tools.
• Provides well-structured reasoning in evaluating 
ethical considerations, societal benefits, and 
managing interference.



Task 1: Hands-on experience in transmitter and receiver setup,
understanding signal bandwidth and frequency deviation.
Implementing noise sources and analysing interference effects using
frequency, time, waterfall, and constellation sinks. Applying FHSS
techniques for anti-jamming and evaluating signal clarity through SNR
analysis and stage comparisons. Developing an awareness of secure
communication and legal implications. Task 2: Practical
implementation of RTL-SDR receiver setup, signal representation, and
processing. Understanding block functionality, decimation factors, and
performing signal analysis using waterfall and frequency sinks.
Visualising constellation diagrams and evaluating signal stability
through SNR measurements. Comparing different demodulation stages
for performance optimisation.

23

TRANSFERABLE SKILLS (15)

Enhancing mathematical integration and simulation skills using GNU
Radio and RTL-SDR. Developing ethical reasoning and effective
communication for teamwork and professional interactions. Practising
systematic reporting, structured problem-solving, and clear
presentation skills.

13.5

Task 1: Demonstrates excellent practical skills in 
setting up NBFM modulation and demodulation, 
introducing a jammer, and implementing FHSS for 
anti-jamming. Provides detailed and accurate 
analysis using Frequency, Time, Waterfall, and 
Constellation sinks. Strong comparisons of 
original, jammed, and anti-jammed signals with 
insightful evaluation of SNR, clarity, and system 
performance.
Task 2: Demonstrates excellent practical skills with 
precise setup and effective configuration of the 
RTL-SDR receiver. Accurately represents signals 
using s(t)=i(t)+jq(t), with clear explanations of block 
functionality and decimation factors. Utilises 
Waterfall, Time, and Frequency sinks effectively 
for analysis. Constellation diagrams are used to 
verify SNR and signal stability, with detailed 
comparisons across stages.

Demonstrates exceptional transferable skills by 
effectively applying GNU Radio tools to simulate 
NBFM and RTL-SDR systems, integrating 
mathematics and communication principles. 
Provides detailed analysis and clear 



documentation. Strong ethical reasoning and 
societal understanding displayed.


