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FINAL GRADE

35/100

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: Inadequate
analysis, leading to
weak or unsupported
conclusions.You have
not met the
requirements for this
learning outcome.
Improvement is
needed.
B3: Incorrect or
ineffective use of
computational and
analytical
techniques.You have
not met the
requirements for this
learning outcome.
Improvement is
needed.
B6: Fails to integrate
a systematic
approach, resulting in
incomplete
solutions.You have
not met the
requirements for this
learning outcome.
Improvement is
needed.

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

B12: Insufficient
practical skills lead to
poor investigation
outcomes.You have
not met the
requirements for this
learning outcome.



Improvement is
needed.
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Comment 1 | Engagement with Lit (20)

The
fundamentals of Frequency Modulation (FM) are well explained, and the
components of an FM signal are properly identified. 
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Comment 2 | Knowledge & Understanding (20)

The
techniques of jamming and the underlying concepts are well described. 

Comment 3 | Knowledge & Understanding (20)

The
explanation of Frequency Hopping Spread Spectrum (FHSS) and its associated
concepts is detailed and well-articulated. It is also commendable that the
report discusses the applications of these techniques.

However,
the inclusion of a conventional block representation would enhance clarity and
make the explanations more intuitive.
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Comment 4 | Cognitive Skills (20)

The
bandwidth and frequency deviation values are specified, which is good, but
including the formulas used for these calculations and explaining how the
values are derived would improve clarity and understanding.

Comment 5 | Practical Skills (25)

The
GNU Radio blocks used in the implementation are documented, and there is a



well-presented.

Comment 6 | Cognitive Skills (20)

The
mathematical expressions for FM are provided, which is appreciated. The sink
observations, including SNR (Signal-to-Noise Ratio) and frequency values, are
captured effectively.
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Comment 7 | Practical Skills (25)

The
procedure and techniques followed for NBFM are correct, but the modulation
index is very low. 

Comment 8 | Cognitive Skills (20)

The
NBFM demodulation is briefly explained, which is good. However, the NBFM source
file used is a signal source, whereas an audio file should be used to meet the
task requirements. 
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Comment 9 | Transferable Skills (15)

In
Task 1(ii), the File Source block is used instead of the WAV Source, which
could be the reason why the block is unresponsive and why no sink outputs are
observed.

Comment 10 | Knowledge & Understanding (20)

The
addition of a noise source to the NBFM block is well-documented, which is
commendable, and the signal distortion values are correctly noted.
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Comment 11 | Transferable Skills (15)

An error in the block due to an incorrect sampling rate has been identified. For proper audio 
output, the sampling rate should be 44 kHz or 48 kHz, but the current setup appears to use 32 kHz, 
which causes issues.

Comment 12 | Knowledge & Understanding (20)

The block does not demonstrate the use of FHSS as it lacks random blocks and
channel switching across different frequencies.

Comment 13 | Knowledge & Understanding (20)



The
discussion on the ethical impacts of SDR (Software-Defined Radio), particularly
regarding destructive interference, interception, and communication system
vulnerabilities, is well addressed. 
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Comment 14 | Cognitive Skills (20)

The
mathematical expressions related to the SDR receiver’s complex functions are
missing and should be included. 
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Comment 15 | Cognitive Skills (20)

The
stages of block inclusion in the flowgraph are properly documented, which is
appreciated.

Comment 16 | Transferable Skills (15)

One
significant issue identified is that the RTL-SDR receiver settings were not
properly configured before use. The SDR should be correctly set up to function
in the current system, but this has not been resolved.
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Comment 17 | Cognitive Skills (20)

The
report does include discussions on the impacts of misusing the SDR receiver,
which is valuable.
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Comment 18

Overall,
the report follows a logical flow, but it would benefit from including more
references to strengthen its credibility. Some tasks do not fully meet the
objectives due to unclear handling of the software, which should be addressed.
Additionally, while ideas and concepts are present, deeper analysis and
observations are required to draw meaningful and well-supported conclusions.
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CAMERON FITZE 35.20
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.

9

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.

8.5

• Limited grasp of topics. Research and citations 
are vague, with noticeable gaps.
• Limited grasp of SDR principles. Research and 
evaluation are vague, with noticeable gaps.

• Basic understanding of NBFM. Descriptions are 
incomplete, with noticeable gaps in coverage.
• Satisfactory understanding with basic 
explanations, but limited detail.
• Basic understanding. Explanations of FHSS are 
incomplete or unclear.
• No understanding. Signals are misunderstood, 
with no meaningful SNR or performance analysis.
• Satisfactory understanding. Basic descriptions, 



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.

4.3

PRACTICAL SKILLS (25)

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

but lacking clarity.
• Minimal knowledge. Little effort to explain 
concepts, with significant inaccuracies.
• No understanding of signal analysis. Sinks, SNR, 
and stage comparisons are either not addressed.
• Basic understanding. Explanations of ethics and 
benefits are limited.

• Basic setup with unclear reasoning.
• Basic analysis with unclear reasoning.
• No  understanding of FHSS.
• No comparisonof signals.
• Minimal effort, significant inaccuracies.
• No evidenceunderstanding of signal 
demodulation.
• No signal analysis or understanding of 
parameters like SNR or modulation index.
• Minimal effort in discussing ethics or societal 
impact, with significant inaccuracies.



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.

7.6

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.

5.8

Task 1: Basic attempt at practical skills with 
incomplete NBFM setup and limited FHSS 
implementation. Jammer effects and visualisation 
tools are used inadequately, and signal 
comparisons lack meaningful insights. 
Task 2: No evidence of practical skills or 
understanding of the task requirements. Setup 
and analysis are absent, with no use of 
visualisation tools or stage comparisons.

Minimal effort with significant inaccuracies in 
setup, analysis, and documentation. Limited or no 
understanding of ethical aspects.


