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Neural Networks with Input Gates
Junichi MURATA, Tetsushi NODA and Kotaro HIRASAWA

(Received June 23, 1997)

Abstract: An architecture of multi layer neural networks is proposed. The networks are equipped with
gates on their input channels to control flow of the input signals. A gate on an input channel opens
and closes depending on the current values of the other input signals. The dependency is automatically
determined based on training data so that the gate opens when the corresponding input is necessary and
closed when not necessary. These gates give the networks a good generalization ability because they can
eliminate harmful inputs. And they provides us with an insight into the input-output relationship since
they can indicate which input is significant in what situation.

Keywords: Neural networks, Input gates, Input selection, Generalization ability, Non-black-box model-
ing
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Fig.1 Neural network with input gates.
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Fig.2  Switching function.
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Fig.3 Limitation of linear structure gates.
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Fig.4 Allocation of delta functions.
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Fig.7 Coordinates around mouse.

Table 1 Possible inputs to neural network.

Input Object Attribute Value
number
1 Cat Existence Oorl
2 x-coordinate -1,0 or 1
3 y-coordinate -1,0 or 1
4 Food Existence Oor1l
5 x-coordinate -1,0or 1
6 y-coordinate -1,0o0r1
7 Dark place Existence Oorl
8 x-coordinate -1,0 or 1
9 y-coordinate -1,0or1

BUBT 5 1R > By > BV,

4. FAXIRBI OB L v
FXIDOPNIC=Z2DF TV 27 b ERT HHMAEIE
—ODDET V27 PZOWTIZADWTNALICHL L L
<34, D10 ) DIHEMEA H 2D T, 10° = 100058
DDMAEND L., Z0)LO—HOMALIZET S
F—gIHEIWREEICL), A X InfTEIE ETL
35,
EFAANDEANERIS, 22, B, BTz
FNOEE, MUOGETIHAD o, y BENFHILD
(Table 1) T» 3

AR IDTHOBRT— 55, FXIDFFEIL—L
PEFMMLT LI EDN LI AL —2a D HNTH D,
Bz Ligonr—nas b 3 FHOL—IE, HDANTE
%@%5%#%@Ahﬁ%h%ﬁtfﬁ%Ta_&%m
LTw3, flziE, BEXHofFEOFHRIZA i n
BEICIRETH LD, 22 VIEICEAETHE, 2
DD HRGFWES AN =M E 22 —F LAy b

L THRRTEEPE I DERIAT S

Table 2 Gate opening (1000 training data).

Existence Gate opening
Cat Food Dark G Gy Gr
place
0 0 0 0.864 0.503 0.583
0 0 1 0.578 0.939 0.583
0 1 0 0.582 0.503 0.004
0 1 1 0.231 0.939 0.004
1 0 0 0.864 0.000 0.000
1 0 1 0.578 0.000 0.000
1 1 0 0.582 0.000 0.000
1 1 1 0.231 0.000 0.000
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Table 3 Gate opening (700 training data).

Gate opening

Cat

Gy G4 G~

b = e e OO OO

Existence

Food Dark
place

0 0

0 1

1 0

1 1

0 0

0 1

1 0

1 1

0.690 0.475 0.500
0.500 0.450 0.500
0.475 0.475 0.525
0.289 0.450 0.525
0.690 0.000 0.000
0.500 0.000 0.000
0.475 0.000 0.000
0.289 0.000 0.000

Table 4 Gate opening (500 training data).

Existence Gate opening
Cat Food Dark G Gy G~
place
0 0 0 0.949 0.354 0.367
0 0 1 0.762 0.358 0.367
0 1 0 0.735 0.354 0.341
0 1 1 0.324 0.358 0.341
1 0 0 0.949 0.009 0.008
1 0 1 0.762  0.009 0.008
1 1 0 0.735 0.009 0.007
1 1 1 0.324  0.009 0.007

Table 5 Gate opening (300 training data).

Gate opening

Cat

G1 G/l G7

_ = e OO O O

Existence

Food Dark
place

0 0

0 1

1 0

1 1

0 0

0 1

1 0

1 1

0.513 0.844 0.997
0.332  1.000 0.997
0.252 0.844 0.263
0.137 1.000 0.263
0.513 0.000 0.338
0.332  0.006 0.338
0.252  0.000 0.001
0.137 0.006 0.001
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