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Hand direction
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Speech
Synthesizer

Hand-gesture to word mapping networks

Glove-’ljalk: A neural network—based system that maps hand gestures to speech. {From S. S. Fels and
G. E. Hinton, Glove-Talk: A neural network interface between a data-glove and a speech synthesizer,
1EEE Transactions on Neural Networks, 4(1):2-8, 1993; © 1993 IEEE)

root hand
word shape

come

you

short

=B\ |

Figure 5.3.3 -

Examples of root words for several hand gestures
{(Adopted from S. S. Fels and G. E. Hinton, Glove-
Talk: A neural network interface between a data-
glove and a speech synthesizer, IEEE Transactions on
Neural Networks, 4(1):2-8, 1993, © 1993 [EEE.)
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Learned Weights

30 x 32 Network Inputs

Typical Input Images

Sharp Sharp
Lett Right
o () 30 Output
Py Units
/éf;// EXYTIIIIIX =TI
4 Hidden
Units :
.
-
8
30x32 Sensor
Input Retina

FIGURE 4.1 .

Neural network learning to steer an autonomous vehicle. The ALVINN system uses BACKPROPAGA-
TION (0 fearn to steer an autonomous vehicle (photo at top) driving at speeds up to 70 miles per hour.
The diagram on the left shows how the image of a forward-mounted camera is mapped to 960 neural
fetwork inputs, which are fed forward to 4 hidden units, connected to 30 output units. Network
outputs encode the commanded steering direction. The ligure on the right shows weight values for
one of the hidden units in this network. The 30 x 32 weights into the hidden unit are displayed in
the large matrix. with white blocks indicating positive and black indicating negative weights. The
weights from this hidden unit to the 30 output units are depicted by the smaller rectangular block
dircetly above the farge block. As can be seen from these vutput weights, activation of this particular
hidden unit encourages a trn toward the left,
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