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Fuzzy logic is applied to the world of printed circuit assembly manufacturing
to aid in balancing machine loads to improve production rates.
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As mentioned in the main article, a family in our manufacturing environment is a
group of products (boards) that can be built with a single setup on the component
placement machines. The greedy board heuristic is one way of assigning products
to families for printed circuit assembly. The only data required for the greedy board
algorithm is the list of components and the expected volume for each board. Each
family is created by the repetitive addition of products, one at a time, until slot
availability is exhausted.

In the following example assume there are eight component slots available per
family and that the following boards must be assigned to families.

Board Expected Volume (vi) Components

Alpha 1400 A, F, K, M
Tango 132 C, K
Delta 2668 H, D, R, F, K
Echo 1100 R, J, S, K
Beta 668 G, F, T, L
Lambda 1332 H, D, F, K
Gamma 900 A, J, E, K

The board with the lowest greedy ratio is the first one added to the current family
being created.

Board New Parts Expected Volume Greedy Ratio
(si) (vi) (Gi = si/vi)

Alpha 4 1400 0.0029
Tango 2 132 0.0152
Delta* 5 2668 0.0019
Echo 4 1100 0.0036
Beta 4 668 0.0060
Lambda 4 1332 0.0030
Gamma 4 900 0.0040

Delta is the board with the lowest greedy ratio so it becomes the first member of
the family. It has the highest product volume added per component slot used.
Delta adds five components, leaving three slots to fill this family.

With the components H, D, R, F, and K already in the family, for the next board the
ratios are computed as follows:

Board New Parts Expected Volume Greedy Ratio
(si) (vi) (Gi = si/vi)

Alpha 2 1400 0.0014
Tango 1 132 0.0076
Echo 2 1100 0.0018
Beta 3 668 0.0045
Lambda 0 1332 0.0000
Gamma 3 900 0.0033

The Lambda board is the one with the lowest greedy ratio because its components
are a complete subset of the components already in the family. Since adding
Lambda to the family does not require the addition of any components to the
family, the greedy ratios given above still apply for the selection of the next board.
The Alpha board has the next lowest ratio and it adds two new components (A and
M) to the family. This brings the total number of components in the family to
seven—one slot left.

After adding the Alpha board to the family, the new part-to-volume ratios for the
remaining unassigned boards become:

Board New Components Expected Volume Greedy Ratio
(si) (vi) (Gi = si/vi)

Tango 1 132 0.0076
Echo 2 1100 0.0018
Beta 3 668 0.0045
Gamma 3 900 0.0033

Now Echo has the lowest ratio. However, the Echo board has two components,
and since we already have seven components, adding the Echo components to
the family would exceed our limit of eight components per family. Therefore, Tango
is the only board that will fit even though it has the lowest theoretical contribution.
Adding the Tango board fills up the family allotment. Finally, the components in the
family include H, C, D, A, R, F, K, and M.

The next family is defined by following the above procedure for the remaining
boards: Echo, Beta, and Gamma.
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