QUESTION ONE 
1a) A computer game is under development and you are part of the team responsible for the game’s AI state machine implementation. You are responsible for designing the high-level game state machine that controls the actions of an AI shark that patrols and defends an underwater enemy base. The Game Design team has developed the following set of draft requirements that describe the desired actions of the shark AI. 
When first instantiated, the Shark will enter patrol mode, swimming around the base looking out for enemy activity. If the shark’s energy level goes below 30% of its maximum, then the shark will begin foraging/hunting for food. 
After feeding the shark’s energy levels will have been replenished and the it will return to patrolling the base. 
If an enemy is spotted, either when foraging for food or when patrolling, then the shark will attack the enemy. 
When the shark’s damage value falls below 20% of its maximum it will retreat and will only begin patrolling again when all is quiet. 
If the enemy retreats then the shark will return to patrolling the base perimeter. 
If the shark’s damage levels fall to zero at any time then it will die. 
i) Develop and draw the state transition diagram for this Shark AI Control state machine. Include appropriate states and transition events.
[image: ]
ii) Given an “Attack” state exists, describe using pseudo code the actions taken when executing this state. Assume the standard Enter/Execute/Exit state machine design approach
Shark::Execute(State state)
if (state == state.Attack)
{
	if (damage < 20)
{
	state.Retreat();
}
}
1b) Compare and contrast different methods for implementing state machines in software.
For simple state machines a switch statement for changing state will suffice if the number of states isn’t very high.
Abstract classes to implement enter/execute/exit state changes would better suit larger state machines with multiple states and transitions
QUESTION TWO
2a) Identify and briefly describe the procedures involved in the operation of a fuzzy logic
expert system.
· Fuzzification: Determines the degree of the inputs based off the evaluation of the input’s membership functions
· Inference: Processes the inputs based on the predetermined rules that define the output
· Defuzzification: Using the real values output from inference, defuzzification obtains the crisp value.
2b) State two defuzzification techniques and indicate which method you would choose for a real time application giving arguments for your choice.
· COG (Center of Gravity)
· MeOM (Mean of Maxima)
COG provides an accurate result with very low complexity compared to other methods which would be best suited in a real-time application
2c) An A.I. game bot assesses his chances of entering a guarded dungeon unseen using the following fuzzy rules:
Rule 1 IF overall attention of guards is high OR strength of lock is high THEN chance of success is low
Rule 2 IF overall attention of guards is medium AND strength of lock is low THEN chance of success is medium
Rule 3 IF overall attention of guards is low THEN chance of success is high
His assessment of the overall attention of the guards is 12.5 units and lock strength value is 6 units. With the above rules and the membership functions defined below, deduce the chance of success the AI bot has in successfully entering the dungeon. Use the Centroid Defuzzification method in your answer.
[image: ]

= 0.59 * 100
59% success
QUESTION FOUR 
4a) Within the context of machine learning, explain the terms supervised and unsupervised learning and in each case outline the processes involved in creating a predictive model from a given data set.
Supervised: The network relies on input data and output data to “train” itself. This involves a cost or mapping function that uses an algorithm such as gradient of descent in order to “supervise” the output the network produces. The network iteratively makes predications based on the dataset and each incorrect predication is corrected by the mapping function. Once results are consistently at an acceptable level the network is considered trained.
Unsupervised: The network only knows about the input data and therefore produces output without any additional functions like in supervised learning. A popular unsupervised learning algorithm k-means organises the input data in to clusters which is useful for grouping the input data. Other algorithms exist that offer different approaches such as association
4b) Explain the distinction between classification and regression and state, with supporting arguments, whether these tasks are supervised or unsupervised examples of machine learning.
 Regression and classification are both part of supervised learning as they both use mapping functions based on “training data” to make predications
4c) With reference to the perceptron neuron shown in figure 4a below, explain the purpose of the synaptic weights wk1, wk2 and wk3.
[image: ]
By using weights to adjust the input values of each neuron this affects the output. The weights define the importance of each input in combination with the bias the output result will provide a single value.
4d) Calculate the output of the activation function of the perceptron in figure 4a when x1=0.9 , x2=0.8, x3=-0.12 and the activation function is a Rectified Linear Unit (ReLU) given by (max(0,y))
0.9 * 0.4 = 0.36
0.8 * -0.2 = -0.16
-0.12 * 0.12 = -0.014
0.36 + (-0.16) + (-0.14) = 0.186
[bookmark: _GoBack]0.186 + 0.3 = 0.486
(max(0.486,y))
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figure 4a: Rosenblatt perceptron neuron.




