Question Two

2.a.
The fuzzy logic expert system uses a few stages:

Given a crisp input of data, the system goes in the following order:

Fuzzification: Fuzzification of the input data – determining to which degree the input belong to the appropriate fuzzy set.

Rule Evaluation: Once the input data has been fuzzified, the values can be used against the given fuzzy rules to retrieve a given outcome. If the rule uses an AND operator, the minimum value is used. If the rule uses an OR operator, the maximum value is used.

Aggregation: Aggregation is the unification of the outputs of fuzzy rules, the outputs are combined into a set.
 
Defuzzification: This is the last step of the fuzzy logic system, it provides a crisp value output, using the aggregated set. A common defuzzification method is the centroid defuzzifier, it finds a vertical line and divides the set into two portions, to find the center of gravity.

2.b. 
Two defuzzification methods are:
Centroid Defuzzification: Centroid defuzzification returns the center of gravity of a fuzzy set along the x axis.

Mean of Maximum Defuzzification (MoM): MoM defuzzification calculates the most likely result by using the average of the outputs.

Centroid defuzzification is better for real time application because it produces accurate results in a low execution time, which is essential for real time applications.
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2.c.

Attention: 12.5
Strength: 6

Fuzzification:

lowAttention(12.5) = 0.5
mediumAttention(12.5) = 0.5
highAttention(12.5) = 0

lowStrength(6) = 0.4
highStrength(6) = 0.2

Rule Evaluation:

Rule 1 =
lowChance = max[highAttention(12.5), highStrength(12.5))
lowChance = max[0, 0.2] = 0.2

Rule 2 =
medChance = min[mediumAttention(12), lowStrength(6)]
medChance = min[0.5, 0.4] = 0.4

Rule 3 = 
highChance = lowAttention(12) = 0.5


Aggregation:
Chance is Low (0.2) -> Chance is Normal (0.4) -> Chance is High (0.5)

Defuzzification:

= (0.1 + 0.2) * 0.2 + (0.3 + 0.4 + 0.5 + 0.6) * 0.4 + (0.7 + 0.8 + 0.9 + 1) * 0.5
			2 * 0.2 + 4 * 0.4 + 4 * 0.5

= 0.3 * 0.2 + 1.8 * 0.4 + 3.4 * 0.5
	0.4 + 1.6 + 2

= 2.48/4

Answer = 0.62 
Answer = 62%
