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EXAMINATION FOR JANUARY /APRIL 2025/2026 DEGREE IN COMPUTER SCIENCE
RBCS 7413 ARTIFICIAL NEURAL NETWORKS
DATE: 17TH APRIL 2026
TIME: 2 HOURS

GENERAL INSTRUCTIONS:


Students are NOT permitted to write on the examination question paper during exam time.

This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:
 

This examination paper consists Questions in Section A followed by section B.

Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 

2. Keep your phone(s) switched off at the front of the examination room.

3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.

4. ALWAYS show your working.

5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.

6. Write your REGISTRATION No. clearly on the answer booklet(s).

7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  

8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
QUESTION ONE (30 Marks)
A large-scale agricultural research institute is developing an intelligent decision-support system aimed at improving food security and farm productivity across different regions of the country. The system uses artificial neural networks to analyze large volumes of agricultural data collected from farms, satellites, weather stations, and IoT-enabled soil sensors.

The data includes soil moisture levels, temperature, humidity, rainfall patterns, crop images, fertilizer usage, historical yield records, and disease occurrence reports. The goal of the system is to automatically detect crop diseases from leaf images, predict crop yield before harvest, and recommend optimal farming practices to farmers.

The system must operate in environments where data is noisy, incomplete, and constantly changing due to climate variability. It is expected to generalize well to new farms and crop types that were not explicitly included in the original training dataset. Since agricultural conditions vary widely, the neural network models must adapt and learn continuously as new data becomes available.

The development team is considering different neural network approaches including feedforward networks, stochastic neural networks, convolutional neural networks, and recurrent neural networks. Optimization techniques are required to improve training efficiency and avoid problems such as overfitting and slow convergence. The system will also integrate supervised learning for disease classification, unsupervised learning for pattern discovery in soil and climate data, and reinforcement learning for optimizing long-term farming strategies.

Using the above case study, answer the following questions:

a) Explain  five ways how artificial neural networks model the relationship between biological brains and computational learning systems in the context of this application.
(5 Marks)

b) Discuss Five reasons why neural networks are suitable for handling noisy, incomplete, and high-dimensional agricultural data.




(5 Marks)
c) Explain Five how learning and generalization are achieved in the crop disease detection and yield prediction models.






(5 Marks)
d) Describe three ways how supervised learning, unsupervised learning, and reinforcement learning can each be applied within the system.



(6 Marks)
e) Explain five  role of optimization techniques in improving neural network performance during training.







(5 Marks)
f) Discuss two practical challenges that may arise when deploying this neural network-based system in real farming environments




(4 Marks)
QUESTION TWO (15 MARKS)

a) Explain two main components of an artificial neuron and how they interact during information processing.






(4 Marks)
b) Describe two structure and operation of a multilayer feedforward neural network
(4 Marks)

c) Explain two concept of activation functions and discuss why they are important in neural networks.








(4 Marks)
d) State three factors that influence the performance of a neural network model (3 Marks)
QUESTION THREE (15 MARKS)

a) Explain two difference between supervised learning and unsupervised learning in neural networks.








(4 Marks)
b) Describe two  perceptron learning algorithm and explain its limitations
(4 Marks)
c) Explain two ways how layered neural networks overcome the limitations of single-layer perceptrons.








(4 Marks)
d) State three real-world applications where supervised neural networks are commonly used










(3 Marks)
QUESTION FOUR (15 MARKS)

a) Explain three concept of stochastic neural networks and how randomness is incorporated into learning.








(5 Marks)
b) Describe two role of probability in stochastic neural network models.
(4 Marks)
c) Explain two advantages of stochastic neural networks compared to deterministic neural networks.








(4 Marks)
d) State two application areas where stochastic neural networks are particularly useful.
                                                                                                                        (2 Marks)

QUESTION FIVE (15 MARKS)

a) Explain two purpose of reinforcement learning in neural network systems.
(4 Marks)
b) Describe three interaction between an agent, environment, actions, and rewards in reinforcement learning.






(4 Marks)
c) Explain how recurrent neural networks are applied in time-series analysis
(4 Marks)
d) State three practical considerations when implementing neural networks for real-world classification or prediction problems.





(3 Marks)
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