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Question 1
a. Anthropomorphism is defined as the attribution of human characteristics, traits, behaviours or intentions to an object or a non-human entity such as robot. Autonomy can be defined as the capacity of an entity to self-govern. In technology can be defined as any technology that can function without any external influence. Anthropomorphism has great relevance in the design of socially interactive robots, it’s mirrored in the robots appearance form, behaviour and interaction which are attributed from humans. Autonomy the other hand helps robots perform tasks or operate on their own, it enables robots gain information about it’s environment and operate accordingly without external influence or direction. Some of the two features that encourage people to treat robots anthropomorphically are 1. Motion (in behaviour) and 2. Modality (in Interaction). 
b. Problems in AI
i. An optimisation problem is:  Traveling Salesman Problem (TSP) 
ii. Given: a set of vertices and the distances between each pair of vertices 
Goal: construct the shortest path that touches every vertex exactly once 
A path that touches every vertex exactly once is called a tour.
iii. Brute-force search: This is a generate-and-test type of exhaustive search technique. It’s general algorithmic problem solving method that consist of procedurally listing all possible candidates of a solution and checking whether each candidate satisfies  the search space to reach the goal.
iv. Dynamic Programming would solve the TSP very well
c. Phototaxis
i. Phototaxis : It can be defined as the bodily movement(locomotory movement) of an organism(motile) in response to light.  We have two types: Positive phototaxis movement towards the source of light and Negative Phototaxis movement away from it
ii. Construction of the Braitenterg Vehiclecle so that
A. Repulsed by light
A braitenterg vehicle can constructed by having two (left and right) symmetric sensors (e.g. light detectors) each stimulating a wheel on the same side of the body. This vehicle represents a model of negative Phototaxis. When the vehicle is exposed to more light right, its right wheel turns faster and turns towards left away from the light thus the vehicle is repulsed by light. It escapes from the light source, and tends to orient towards the direction from which least light comes.
B. Attracted by light
In this variation, the connections are negative or inhibitory: where more light leads to slower movement. In this case, the vehicle move away from the dark and towards the light.
The vehicle is designed having the same two (left and right) symmetric sensors (e.g. light detectors), but each one stimulating a wheel on the other side of the body. It obeys Positive phototaxis. When the vehicle is exposed to more light left the right wheel turns faster and turns towards the left, closer to the light. As a result, the vehicle follows the light; it moves to be closer to the light
[bookmark: _GoBack]Question 2
a. Game Theory
i. Game theory can be used in AI and robotics in 1) Multi-agent AI systems. 2) Imitation and Reinforcement Learning 3) Adversary Training in generative Adversarial Networks (GANS)
ii. The prisoner's dilemma is a paradox in decision analysis in which two individuals acting in their own self-interests do not produce the optimal outcome. The typical prisoner's dilemma is set up in such a way that both parties choose to protect themselves at the expense of the other participant. As a result, both participants find themselves in a worse state than if they had cooperated with each other in the decision-making process. The prisoner's dilemma is one of the most well-known concepts in modern game theory. 
b. Prisoners dilemma game
i. If my partner knows I will cooperate they should also cooperate to maxi,ize their payoffs and we will each receive 3 pay-offs
ii. If I wanted to minimise any pay-off my partner receives from defecting, I should also defect thus he gets 0 pay-off. This would be bad for me as I would also get minimal pay-off of 2.
iii. It would make snese for my partner to always cooperate as he would always get maximum points by doing so.
c. Travelling Salesman Problem
i. Travelling Salesman Problem is the challenge/algorithmic problem of finding the shortest yet most efficient route for a person to take given a list of specific destinations. It seeks to find the shortest route between all the nodes.
ii. How many possible routes can the drone take?
Number of routes = (n-1)! Since it’s starting from one of the locations
n=14; (14-1)!= 6,227,020, 800 possible routes
iii. If the drones on-board computer can process 100,000,000, routes per second, it would take approximately (6,227,020, 800/100,000,000) = 62.27 seconds to evaluate every possible solution.
iv. After 3 additional locations the drone would take approximately (n-1)!/100,000,000 where n=14+3, (17-1)!=20, 922,789,888,000 possible routes. Therefore 20, 922,789,888,000/100,000,000 = 209,227.89 seconds or 3, 487.13 minutes or 58.12 hours to evaluate every possible solution.
d. Laws of robotics
i. Amisov’s three laws of robotics are:
First Law
A robot may not injure a human being or, through inaction, allow a human being to come to harm.
Second Law
A robot must obey the orders given it by human beings except where such orders would conflict with the First Law.
Third Law
A robot must protect its own existence as long as such protection does not conflict with the First or Second Law
ii. Amisov’s three laws of robotics resemble machine ethics or meta-ethics.
iii. Isaac Asimov's laws are built on a strong belief that robots can be made to function like humans and be mindful not to harm humans. The robots can be developed in a greater and intelligent manner whereby they can coexist well with a man and not cause harm. Robots could be used by military soldiers to keep track of the enemies and they should help them meet their target which calls for the need for robots.
For greater cooperation with robots, it should be made possible for the robots to be controlled by man and if they respond well, they would be an integral part of human life.
Robots should be, made in such a way that they can stand on their own and to some extent be intelligent to gauge different situations without harming man which would be an advantage to man as they would be intelligent enough to work with. Zodi, Z., (2019).
Question 3
a. %%sim_magic –b Coloured_bands – syntax error 
Comment out this line as follows ##sim_magic –b Coloured_bands
from ev3dev2.motor import MoveSteering, OUTPUT_B, MOTOR_C
no module called MOTOR_C – import OUTPUT_C instead as follows
from ev3dev2.motor import MoveSteering, OUTPUT_B, OUTPUT_C
direction is not defined in steering_drive.on(direction, 20)
define direction as follows direction = 100
steering_drive = MoveSteering(OUTPUT_B, OUTPUT_C) – OUTPUT_C is not defined
import OUTPUT_C as follows 
from ev3dev2.motor import MoveSteering, OUTPUT_B, OUTPUT_C

b.  A comment is a human or programmer readable explanation to explain a block of source code. It’s added to make the source code easier to understand and always ignored by compilers and interpreters.
c. Loop
i.  if colorLeft.rgb[0]==0 and colorLeft.rgb[1]==1 and colorLeft.rgb[2]==0: 18 print('Left RGB: ' + str(colorLeft.rgb))
ii. for loop
while loop
iii.  import all resources at once instead of using different imports
Use a while loop
d.) 
# Demo of a simple proportional line follower using two sensors
# It's deliberately flawed and will exit with errors in some circumstances;
# try fixing it!

from ev3dev2.motor import MoveSteering, OUTPUT_B, OUTPUT_C
from ev3dev2.sensor import INPUT_1, INPUT_2, INPUT_3, INPUT_4
from ev3dev2.sensor.lego import ColorSensor, GyroSensor, UltrasonicSensor

##initalize the Steering
steering_drive = MoveSteering(OUTPUT_B, OUTPUT_C)

##pass input to sensors
colorLeft = ColorSensor(INPUT_2)
colorRight = ColorSensor(INPUT_3)
gyro = GyroSensor(INPUT_4)
ultrasonic = UltrasonicSensor(INPUT_1)

##set gain
GAIN = 0.5

while True:
    print('Gyro: ' + str(gyro.angle_and_rate))
    print('Ultrasonic: ' + str(ultrasonic.distance_centimeters))
    error = colorLeft.reflected_light_intensity - colorRight.reflected_light_intensity
    direction = error * GAIN
##set direction and speed
    steering_drive.on(direction, 20)
    continue
##turn 108 degrees
    steering_drive.on_for_degrees(50, 50, 108)
                
The robot moved in a straight line at first then turned 108 degrees then continued on a straight line after which it turned 108 degrees again and it repeated this process until it formed a pentagon.

Question 4
As the world evolves, technology developers keep up the pace by being more innovative. one of the vital contributions in the world of technology is the development of autonomous cars which is in progress. These cars are of a special kind because they need no human intervention to function. by using sensors like sonar, liDAR, or radar, these cars work on their own by detecting any physical barriers like human beings, trees, or any other obstacles they might come across.

Examples of autonomous cars
In the development of autonomous cars, there are different types by various developers which include; Waymo, these types of cars are unique from the others because of their special feature to use microphones that notice sirens that may be rung from the emergency services cars. It can perform a successful actuate braking on its own. The second type is GM Cruise; this brand is outstanding and also emerges as the second largest in the production of autonomous cars. It has had testing of running for a hundred miles and it is so preferred by many developers and areas of technology.it can detect a barrier across it while driving. The third type is Argo AI this type of automotive has broomed and become a preference to many companies like the Ford Fusions. It works well with the increased level of technology and still under research to give a better version. This type can operate for long on its own at a relatively high speed without assistance. Ebnali, M. et.al.(2020).

Description of the vehicles
Waymo the first selling brand produce self-driving cars that required no human interaction.it developed sensory like radar. To notice barriers nearby the brands use short-range lasers while they use radar to track obstacles while in motion. It operates under the autonomy level 4 Robo-taxi in phoenix. they usually make use of a human driver who stands ion should the car fail.it notices sirens by using microphones.
GM Cruise on the other hand employ user of Lidar to function together with radars and cameras to enhance vision. They are built with drive control algorithms that are intelligent. It has a high speed of operation since it can drive up to one million miles. Argo AI is based on Level 4 technology.it employs the use of LIDAR to take control over the car and for sight and detection.

Ethical implications of making autonomous vehicle
As the world is welcoming technology, there is a call for alarm as the automated vehicles cannot make moral choices.it can accidentally hit a human which on normal bases would be so rare for a human driver to do so. The cost of automation will render most drivers jobless which will raise the living standards of people. a human driver is on normal occasions can stop and observe the road signs which is a challenge in the automation world. this can cause more harm to humans and animals as these are machines with no sense and heart for life. Hildebrand, J.M., (2019).

In conclusion, as the world is rejoicing in the development of the automation of cars, several factors should be put in place to make a balance between humans and machines. the developers should do more research on how to care for humans first in order for the technology to be fully appreciated.


Question 5
Robotics Block, Study Week 4, Activity 4.1
Factors likely to influence whether a robot or a human is used for a particular task.
This particular activity is a discussion on what factors are likely to influence whether a robot or human is used for a particular task.
This chapter discusses a robot’s rights and scenarios in which a robot can be termed to be a slave or a victim in case the robot’s rights are violated.
As discussed in chapter 4, we can first consider robot rights, which can be used as a factor in determining whether the task involved with have any issues with rights and their suppression. If the robots rights are more favorable to the task, then the robot will be picked over the human and if the human rights are favorable to the task as compared to the robot, then the human will be picked.
The second factor we consider is the nature of the task, whether the task will best suited for the robot or for a human.
The third factor we can also consider is the hours required for a task and if a task will require extremely long shifts, then it is more suited for a robot.
The fourth factor is which cost will be lower as compared to the other, between acquiring a robot or hiring human labor, when it comes to completing the task. 

Robotics Block, Study Week 7, Activity 4.4.
Discussion on who should be responsible for accidents caused by autonomous vehicles and how autonomous vehicles could be used to behave in an ethical manner.
This topic on robots, AI and ethics was particularly interesting to learn. It enabled me to understand that even robots must adhere to a certain code of ethics in order to prevent chaos. Despite there not being a specific rule of ethics when it comes to autonomous cars because of the law lagging behind technical innovation, I will attempt to discuss my views below.
In my personal opinion after studying section 4.4.2 on Autonomous cars and the law, I think manufacturers should be responsible for accidents caused by autonomous vehicles since they are the ones tasked with developing the car and installing software that should make the car run and work as flawlessly as possible without causing any accidents. 
I think autonomous vehicles could be made to behave in an ethical way by instructing the manufacturers to install software which will have been legislated in order to be guide automotive cars better on what they can and cannot do as well as make sure that the law and code of ethics is up to date when it comes to innovation.
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