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Solution 3.3: Case Based Reasoning (CBR)

1. Calculate the levels of similarity

 

with n being the number of task characteristics.

Example: Calculating the beam depth similarity for the first case





· Beam depth
	Bridge Number
	Similarity Level [0, 1]
	Beam Depth [m]

	1
	0.50
	3

	2
	0.93
	1.8

	3
	0.23
	2

	4
	0.89
	4.15

	5
	0.76
	2

	6
	0.76
	4.15

	7
	0.21
	1.1

	8
	0.69
	2.4

	9
	0.97
	2.9

	10
	0.71
	2.7

	11
	0.42
	0.9



Case 9 is the most similar (0.97).


· Cost of construction

	Bridge Number
	Similarity Level [0, 1]
	Construction Cost [$]

	1
	0.53
	2,100,000

	2
	0.95
	4,000,000

	3
	0.31
	1,200,000

	4
	0.86
	10,000,000

	5
	0.69
	7,000,000

	6
	0.80
	4,200,000

	7
	0.33
	4,100,000

	8
	0.82
	5,700,000

	9
	0.95
	7,900,000

	10
	0.81
	2,700,000

	11
	0.60
	5,400,000



Cases 2 and 9 are the most similar (0.95).

2. Adapting the most similar cases

· Adapt beam depth
	Bridge Number
	Similarity Level [0, 1]
	Beam Depth [m]
	Adapted Beam Depth [m]

	9
	0.97
	2.9
	



· Adapt construction cost
	Bridge Number
	Similarity Level [0, 1]
	Construction Cost [$]
	Adapted Construction Cost [$]

	2
	0.95
	4,000,000
	

	9
	0.95
	7,900,000
	



The adapted cost of the most similar cases shows a cost between $4,740,000 and $5,050,000. This provides the engineer with a good estimate of the cost of the new bridge.

3. Knowledge is used i) to choose task characteristics which define similarity and ii) to fix the importance of each task characteristic.
Selection techniques (for example: the nearest neighbor method) and adaptation techniques for the cases are other aspects that require engineering knowledge.

4. Solution characteristics, such as costs, may no longer be valid. Changes in construction technology may mean that some cases need to be removed from the case base.

5. An ideal set of cases is a set of cases whose values for task characteristics cover uniformly the range of all possible values such that the differences in values of adjacent cases are not high enough to cause significant differences in solution characteristics. For example, the cases in this exercise uniformly cover the range of possible total lengths between 30m and 300m, thereby providing good coverage of total length. These values mean that there are no significant differences in values of adjacent cases in the solution characteristics (such as construction cost which uniformly covers a range between 1.2 and 10 million dollars).
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