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A Study of Distributed Constraint Optimization on Continuous and Large Domain Variables
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Resource allocation problem on resource supply networks is an application of Distributed Constraint Optimization
Problems. In previous studies, distributed cooperative solution methods based on feeder trees have been applied to
the resource allocation problems. However, the size of variable’s domains that represent the amounts of resources
increases in general cases of the resource supply networks since the resource amounts originally take continuous
values. That is a critical issue even if the networks are trees since it causes a number of combinations of assignments.
Therefore, sampling of solutions is necessary to reduce the size of problems. In this study, we propose the methods
to reduce the number of samples in solution methods for resource allocation problems on resource supply networks.
To maintain the samples, boundaries for amount of resources and cost values are introduced. With the proposed
methods, the size of local problems in each agent is reduced while the feasibility is hold.
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cost alg. [—00, o0] [-500,500]
func. feasibility max. Sz. feasibility max. Sz.
[%] of tbl. [%] of tbl.
random exact 100 6201 100 1001
ImtT00rnd 88 100 88 100
ImtI0 a4 10 a4 10
Imt100 40 100 48 100
ImtI0-res 100 10 100 10
Imt100-res 100 100 100 100
Tinear exact 100 6201 100 1001
ImtT00rnd 40 100 40 100
ImtI0 32 10 32 10
Imt100 52 100 52 100
ImtI0-res 100 10 100 10
Imt100-res 100 100 100 100
quadratic exact 100 6201 100 1001
ImtT00rnd 40 T00 40 100
ImtI0 32 10 32 10
Imt100 56 100 56 100
ImtI0-res 100 10 100 10
Imt100-res 100 100 100 100
® 2RO X ME
capacity of inks
cost alg. [—o0, o0] [-500,500]
func. cost value cost value
min max ave min max ave

random | exact 197 366 286 | 218 336 280
ImtI0-res 413 27331 | 13305 | 314 29026 | 14198
Imt100-res | 413 27331 | 14275 | 252 29026 | 13421
Tinear exact 6 3367 1009 6 3367 1009
ImtI0-res 6 6455 2037 6 6401 2054
Imt100-res 6 6501 1947 6 6449 1957
quadratic | exact 6 | 117390 | 20772 6 | 117390 [ 20772
TmtT0-res 127 160304 | 33258 127 183161 | 40071
Imt100-res 6 | 161127 | 40885 6 | 183689 | 46372
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