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Development of breeding model and optimization technique

Okamoto, Azuma
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A model and an optimization technique for making mating plan of breeding stock in
the livestock industry were developed. The mating plan can be defined as a multiobjective optimization
problem including maximization of multiple ability and minimization of inbreeding coefficient.

First, techniques and results of existing system were arranged referring to mating of swine. Next, a
swine mating support system was developed, and long term optimization and its problem were clarified. For
this problem, a solution method was shown. The method solves several number of generations in realistic
time, and expands number of generations gradually.
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Prepare initial sires

M(): {M], Mz, cony Mm}

and dams

Foz { F[, F2, veny Fn }

Set generation counter i = 1.

Create children candidate

Co={(Xxy)Ix Moy FoIC(xy<T}.
IC is inbreeding coefficient function and
T is maximum acceptable inbreeding
coefficient value.

Set generation counter j =1i.

Create next generation children candidate
Ci={(xY) Xy CisIC(xY<T}.

In this step, (X, y) and (y, X) are
considered identical.

if |G| is enough small to try next
generation, increment j and repeat step 5).
Set generation counter K = j.
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Select elite ¢* Cy considering both
inbreeding coefficient value and breeding
value.

Add ¢* to set C*,and remove ¢ * from
Cw.

If k > i, add elites’ ancestors { X | (X,
) CuiUlyl(xy) Ch}toCr
Decrease k and repeat step 10).

If |C*| is not enough number of
individuals to breed, repeat step 7).
Optimization in a generation as previous
section using C*;.

Results are M;, F;, and C,.

If need more generations, increase i and
repeat from step 3).
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