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A Study on the Case-Based Reasoning Sétup Planning:
Focused on the Similarity Index

Manchul Han* Sunjoo Park’ and Sungdo Ha'

ABSTRACT

This paper addresses the methodology development for the automated machining setup planning system using
case-based reasoning(CBR). The case-based reasoning is used to develop a setup planning system, which consists
of part input and representation module, case retrieval module, and case adaptation module. We present new
approaches in the part input and representation module and the case retrieval module focusing on the similarity
index determination. An illustrative example is included to demonstrate the proposed method.
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Table 1 Features and Intersections of Example Cases

Features Face Type
fl F1 Slot
2 Fl Slot
f3 F1 Blind Slot
4 F1 Blind Hole
f5 F3 Blind Hole
fo F2 Step
f7 F2 Step
Input Part 1 Fl Blind Hole
Features Intersection Type
2 — f4 Reference
fl — f6, f7 Clamping
fl — f8 Reference
fl — f2 Opening Feature
3 -2 Opening Feature
Features Face Type
fl Fl1 Blind Slot
f2 F1 Slot
3 F1 Blind Hole
f4 Fl Blind Hole
f5 F1 Blind Slot
fo F2 Step
Case 1. |y F2 Step
Features Intersection Type
f2 — f6, {7 Clamping
2 — f4 Reference
fl — 3 Reference
2 —f1 Opening Feature
Features Face Type
f1 Fl1 Blind Slot
2 Fl1 Slot
3 F1 Blind Hole
4 F2 Step
f5 F2 Step
Case 2 g F3 Blind Hole
Features [ntersection Type
2 - f4, f5 Clamping
fl — f3 Reference
f2 = fi Opening Feature
Features Face Type
fl Fl1 Blind Slot
2 F1 Slot
f3 Fl Blind Hole
4 F1 Blind Hole
Case 3 f5 F3 Step
Features Intersection Type
f5 - f2 Clamping
2 — f4 Reference
fl - 3 Reference
f2 — fl Opening Feature
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Table 2 Computed Similarity Indexes

Number of matched features: 7
Case 1 [Number of matched intersections: 4
Similarity Index: 0.911

Number of matched features: 6
Case 2 |Number of matched intersections: 3
Similarity Index: 0.804

Number of matched features: 4
Case 3 |Number of matched intersections: 3
Similarity Index: 0.641
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