
  

Design of Experiments by Committee of Neural Networks

Nicolas Gilardi, Abdelaziz Faraj
Institut Français du Pétrole, Rueil-Malmaison, France

International Joint Conference on Neural Networks, Budapest, July 2004

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Stat Model 5.

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Stat Model 1

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.1

0.2
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2
QBC Committee, step 1

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Stat Model 2

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.1

0.2
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
QBC Committee, step 2

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Stat Model 3

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.05

0.1
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1
QBC Committee, step 3

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.05

0.1
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1
QBC Committee, step 4

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Stat Model 4

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Original Data

Original Data:
x: Training Data
*: Testing Data
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Objective:
Building a good approximation of the 
interpolation model using less than 
140 points (100 Train, 40 Test).

Problem:
We have a very complex Physical Model that we need 
to approximate in order to reduce computation time. 
For this, we need to build an Interpolation Model based 
on a big Database of experiments. However, the 
construction of this database is very costly. 

Solution:
We are going to evaluate the efficiency of a QBC Design to 
produce a “good” regression model of the interpolation model. 
The method might then be used directly on the physical model.
For comparison, we generate also a Random Sampling on which 
a regression model will also be constructed. 
It is expected that, for a similar prediction performance, QBC 
design leads to a smaller number of experiments than the random 
sampling.


