Fuzzy logic Class activity
Mr. Smith has a smart home system that regulates the heating and cooling according to the temperature of the house. The system uses fuzzy logic to decide whether to turn on the heater, air conditioner or do nothing. The temperature is classified into three categories: Cold, Comfortable and Hot. The action taken are classified into three categories: Heating, No Action and Cooling.
· Cold:  
· Comfortable: 
· Hot: 

1.1 Explain why the fuzzy set as opposed to crisp set is more suitable to describe the classification temperature for Smith’s smart home system.				[4]


1.2 Consider the following conditions for Smith’s smart home system.

· Cold: Membership is 1 for temperatures up to 10°C, and linearly decreases to 0 at 15°C.

· Comfortable: Membership increases linearly from 0 to 1 between 15°C and 20°C, remains 1 from 20°C to 25°C, and then linearly decreases to 0 between 25°C and 30°C.

· Hot: Membership is 0 for temperatures up to 25°C, increases linearly from 0 to 1 between 25°C and 30°C, and remains 1 for temperatures above 30°C.

Define the membership functions for the fuzzy sets of temperature classification for Mr. Smith’s smart home system. Use the above conditions to calculate the slope for each linear segment and provide the membership functions in piecewise linear form.										         	          [15]

1.3 Determine the membership values of the temperature at 18 degrees Celsius in the fuzzy sets Cold, Comfortable, and Hot.					 	[6]

