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A Development of Fixture Planning Module using Machine Learning

Sun-Woo Kim* and Soo-Hong Lee**

ABSTRACT

This study intends to develop a fixture planning module as a part of the planning system for
cutting. The fixture module uses machine learning method to reuse previous failure results so that
the system can reduce the repeated failures. Machine learning is one of efforts to incorporate hu-
man reasoning ability into a computerized system. A human expert designs better than a novice
does because he has a wide experience in a specific area. This study implements the machine
learning algorithm to have a wide experience in the fixture planning area as a human expert does.
When the fixture planner finds a setup failure for the suggested operations by a process planner,
it makes the process planmer store its attributes and other information for the failed setup. Then
the process planner applies the leamed knowledge when it meets a similar case so that the plann-
er can reduce possibility of setup failure. Also the system can teach a novice user by showing a

failed setup with a modified setup.
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Fig. 3-1. Determination of “clampable regions”

Refined clampable region '

Fig. 3-2. Refined clampable region when features are
partially located.
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Fig. 4-1. An example of setup split. Once planner fails setup
Then it successfully plans similar cases.
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planning, it replans and runs machine learning algorithm.
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*+ THE NODE DIFF-28 DOES NOT EXIST**

DIFF-28=DIFFERENCE DIFF-26 CUBE-4
FAILED SETUP SPECIFICATIONS :
SLOT-1 59
CLAMPABLE-AREA-RATE 10
PRIMITTVE-AREA 350
SLOT-3 5.9
REFINED-CLAMPABLE-AREA  35.0
FEATURE-COUNT 4
SLOT-4 3.9
SLOT-2 39
TOTAL-OCCUPIED-AREA 196
TOTAL CLAMPALBE-AREA  20.0
MODIFIED SETUP-1 SPECIFICATIONS :
CLAMPABLE-AREA-RATE 04
PRIMITIVE-AREA 350
REFINED-CLAMPABLE-AREA  12.0
FEATURE-COUNT 2
SLOT4 39
SLOT-2 3.9
TOTAL-OCCUPIED-AREA 7.8
TOTAL-CLAMPABLE-AREA  20.0
MODIFIED SETUP-2SPECIFICATIONS :
SLOT-1 5.9
CLAMPABLE-AREA-RATE 06
PRIMITIVE-AREA  35.0

SLOT-3 5.9

Fig. 4-2. Hash tables of a failed setup and its modified
setups.
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Fig. 5-1. Given four slot features, only two SLOT features (bold line slots in window T} will be machined in SELECT-
FIXTURE-2, which are added after setup splitting.
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Fig. 5-3. As shown in WINDOW 1, Fixture agent splits setups by reusing previous failed setup information.
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Fig. 5-4. Planner represents two setups for four slots. Even if features occupy relatively small areas, there is no enough

clampable region for strap clamps.
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Fig. §-5. Setup plan for more complicated case. Planner anticipates all the features are impossible to be cut with one
setup (WINDOW [, WINDOW 1I) and makes up two setups for features.
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