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It is necessary to have a complete knowledge of the problem.
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® UsingaC

®* Create an hybrid system where the guide a search or its choices are filtered by an

expert system




1§ CASE STUDY: N-QUEENS

O

® Place N queens in a NxN chessboard, so that

no queen threaten any other

® Usually this problem is represented as N

variables that can assume N possible value




rtial solutions:

omplete chessboard is

a partia d queen will be its target

® Starting with the 92 co “edure is applied to every partial solution, in O

every possible order




Solution ~ Input State

(complete or partial)
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# of training solutions / # of test solutions = (about) 1 / 3

%




evious
multiple
targe
* UNIQUE: o others are discarded.
®* MULTIPLE: Each possible target is kept, but a different couple is made for each one.

®* COLLAPSED: Each possible target is kept, assigning to each one a uniform probability.
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® Target:

=

® Qutput: probability 2 value of each varibale

® Even the already assigned ones! )
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Image from “Can Deep Networks Learn to Play by the
Rules? A Case Study on Nine Men’s Morris”

1\\; DEEP NETWORKS AND TRAINING

Full-connected model (not convolutional)
Pre-activated Residual Network architecture

More than 100 layers, alternating 500 and
200 neurons

® The last one is a softmax classifier
Rectifier activation function

Use of drop out
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olution from scratch

2) Feasible sing
Given a partial solution from the test set, we evaluate if the network is capable of

evaluating as most probable a correct assignment




1\\; STOCHASTIC GENERATION AND COST

O
Average correction cost (minimum # of queens that have to be moved) of the

solution generated through 8 interaction starting with an empty board.

Training dataset A B C
UNIQUE

COLLAPSED
MULTIPLE

® Using completely random choices, the average cost is 4.72




1\\5 FEASIBLE SINGLE ASSIGNMENT ON TEST SETS
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® Use o vith very few example

w.r.t. the numbe

® Use of DNNs to guide a simple sec o solve 4000 partial solutions, evaluating the number

%

of fails




1\\; ANOTHER CASE OF STUDY: PLS (2/2)

O Feasibility Ratio (PLS)
Search:

®* Peak of fail set at 104

® The Random baseline reached the peak

212 times

® The best network reached it only 137 times

40 60
Num. filled cells




o solve

® The trai

® But there is still a lot o
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* Exploit ne

® Use the networks to constrt olution in a single step
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