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If you cannot capture a screenshot then you should submit a short, written description of what the simulator did when you ran your program.
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Question 5 (10 marks) |:|
This question tests your engagement with your eFortfolio.
a. Pick two of the T129 ePortfolio activities from the robotics block.

For each activty, first state which activity it is. Then provide a piece of evidence for
having attempted the activity. This can take the form of a single screenshot (e.g. a
screenshot of the software running a program you coded), or a textual answer to an
ePortfolio question

(2 marks)

b. Write a short description in which you tell your tutor about your experience of the
ePortfolio activities. You can either focus on the two activities you chose for part (a). or
consider all the ePortfolio activities across the block

In your description, you could discuss:

o any aspects you found particularly interesting or challenging

‘any problems you encountered and how you dealt with them
© anything you found surprising
o what you found out that was new

o what skills you developed through the activity — this could be in terms of content
(e.g. something specific about robotics), technical skills (e.g. programming), study
skills (e.9. communicating results), or soft skils (e.g. overcoming problems).

You do not need to reflect on all of these areas to receive full marks.

You should write no more than 250 words.
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This question tests your knowledge of the history and ke principles of robotics.

a. Define the terms ‘anthropomorphism’ and ‘autonomy’. What is their relevance to
robotics? Suggest two features that encourage people to treat robots
‘anthropomorphically.

‘You should write no more than 150 words.
(6 marks)

b. Problems in artificial intelligence (Al) and computer problem solving can often be
thought of as optimisation problems where the best solution must be searched for.

i, Suggest a problem in Al or robotics that can be phrased as an optimisation
problem
i What is the "search space’ for this problem?
iil. What does the term ‘brute-force search’ mean?
iv. Suggest a more efficient approach than a brute-force search for finding a solution
to the problem you have chosen

(9 marks)

c. Several different types of Braitenberg vehicle can be constructed around the idea of
phototaxis.

i. What s phototaxis?

ii. Explain how a Braitenberg vehicle would be constructed so that it behaves as if:
(A) itis repuised by a light source

(8) tis attracted to a light source
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Question 2 (20 marks) W
This question tests your general knowiedge and understanding of robotics.

. Automated decision making is an important part of many robot control programs. One
‘approach that may be used for such decision making is game theory.

1. In the context of robotics and artificial intelligence, in what sorts of situation might
game theory be used?

ii. The prisoner's dilemma is a widely analysed game in game theory. Briefly describe
how this game works. In the terms of the game, what do ‘cooperate’ and ‘defect’
mean?

(5 marks)

b. Suppose a prisoner's dilemma game is defined using the following pay-off matrix

You defect You cooperate
Partner defects You score 2, partner scores 0 Youscore 4, partner scores 2
Partner cooperates  Both score 2 Both score 3

Use the table to help answer the following questions.
i._If your partner knows that you will cooperate, what strategy should they take to
maximise their pay-off? What pay-off would you each receive?

ii. If you wanted to minimise any pay-off your partner receives from defecting, what
strategy should you use? Why might this be bad for you?

iil. Why would it make sense for your partner to always cooperate?
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c. The travelling salesman problem (TSP)is a well-known problem in Al and robotics

i, What s the travelling salesman problem?

ii. An autonomous remote-sensing drone has been given the task of taking images
over 14 locations and must plan a route to avoid running out of power. Treating
this as a TSP with the drone starting from one of the locations. How many possible
routes can the drone take?

il If the drone’s on-board computer can process 100,000,000 foutes per second,
how long would it take it to evaluate every possible solution?

iv. A proposed increase in the range of the drone would allow it to visit an additional
three locations. How long would it now take the drone to evaluate all solutions?

(4 marks)
d. Isaac Asimov's laws of fobotics are often mentioned in reports about robots

. State Asimov’s three laws of robotics.
i What type of ethics do the three laws resemble?

iil. To what extent do you think the three laws could be incorporated into a real robot
‘and why? You should write no more than 150 words.

(5 marks)
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Question J (20 marks) W

This question tests your understanding of robot conirol programming.

Please contact your tutor if you have visual difficulties.

a. There are four errors in the following program that will prevent it from running as
intended. For each error, state what the error is and give the correct Python statement.

(8 marks)

%sin_magic -b Coloured_bands
# Drive Forward and Stop at Pure Green Line

1
2
3
4w
5 from evidev2.rotor inport MoveSteering, OUTPUT_B, MOTOR_C

6 from evidev2.sensor import INPUT_1, INPUT_2, TNPUT_3, TNPUT_&
7 from evidev2.sensor.lego import Colorsensor

5

5

#
10 colorleft = ColorSensor (INPUT_2)

2 s
13 steering_drive = MoveSteering(OUTPUT_B, OUTPUT_C)
14 steering drive.on(direction, 20)

15
6 %

17 4F colorLeft.rgb[0]==0 and colorLeft.rgb[1]==1 and colorLeft.rgb[2]==0
18 print(’Left RGB: ' + str(colorLeft.rgb))

1

20 # Explicitly stop motors at end of program
21 steering drive.off()
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b. What is a comment in a computer program? For each of the four empty comments in
the program above, provide a meaningful comment that describes the action of the
program.

(5 marks)
. For this part of the question, use the version of the program you corrected in part ().

i Give an example of a conditional statement in this program

ii. State two forms of loop that can be sed in a Python program. How can the
program flow escape a loop and continue to the next part of the program?

iil. State one way. other than correcting the errors or adding comments, in which the
original program in part (a) could be improved.

(6 marks)

d. Write a program to make the simulated robot trace out a regular pentagon. Your
program should use named constants or variables where appropriate and include
‘comments to explain how your program operates.

Briefly describe how well your robot performed the task. Identify any possible sources of
error, such s the susceptibility of your program to incremental errors, particularly if the
robot does not trace the shape out as accurately as you might have hoped

Copy your program code into your TMA document.

Include in your TMA document a screenshot showing the trace of the robot's movement.
Your screenshot should show:

© your program, with the text displayed at a readable size

o the behaviour of the simulator, as recorded by running your program.
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n 4 (25 marks) N

This question tests your understanding of the wider social and cultural issues of robotics.

Ques

‘Suppose that you work for a technology research and consultancy company that is regularly
approached to produce short articles on advances in modern technology. These may be
published in a technology magazine or on a website as a blog post.

You are asked to write a short article about autonomous vehicles. Your article could cover
driverless cars, pilotiess drones or autonomous boats, or all three types of vehicle. Your
article should be based on the following plan

- Give three examples of autonomous vehicles, stating in each case the tasks the vehicle
can complete. (3 marks)

- Give a brief description of each vehicle, referring to concepts and topics discussed in
the robotics block You should cover three elements for each vehicle, such as the level
of autonomy, how t interacts with humans, the sensors used, the actuators used, how it
is powered and how ‘inteligent itis. (9 marks)

- Briefly discuss the ethical implications of making vehicles autonomous. (5 marks)

- Conclude with a short discussion of how you think the field of autonomous vehicles will
develop over the next three years. (2 marks)

Give full references to the sources you use, including any module material or external
sources. Use the Cite Them Right Harvard style and follow the guidance at Referencing and
plagiarism (3 marks)

Marks will be awarded for the overall quality of your writing, in particular for clarity, structure,
spelling, punctuation and grammar. (3 marks)

Your article should be no more than 500 words, excluding references.




