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Analog Neural Network Modeling for Stereo Matching

Seok — Je Cho

Abstract

Neural network modeling for stereo matching is defined by an energy function satisfying with
three constraints proposed by Marr and Poggio. Stereo matching is then carried out through
the network to find minimum energy corresponding to the optimized solution of the problem.
An algorithm for stereo matching using an analog neural network is presented here. The net-
work can reduce errors in initial state and early iteration steps by adoption of continuous sig-

moid function in stead of binary state. The experimental results show reduction of mismatches

in the synthetic and real images.
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Fig. 1. A neural network model for stereo matching. Fig. 2. Sigmoid input — output function.
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Table 1. Energy for outputs of two neurons.

Viik \ Vima | - 1.0 -0.7 -03 0.0 0.3 0.7 1.0
-1.0 ~2.000 -1.70a - 1.30c - 1.0a -0.70c - 0.30 -1.08
+1.008 +0.70p +0.30p -0.30 -0.708
-0.7 - 1.700 -1.40a - 1.000 -0.70 -0.40a -0.498 0.300
+0.708 +0.498 +0.21B -0.218 -0.708
-03 - 1300 ~ 1.00a - 0.60c -0.3a -0.098 0.400 0.700
+0.308 +0.218 +0.098 -0.21p -0.308
0.0 - 1.0c -0.7a -0.3a 0.0 0.3ct 0.7a 1.0a
0.3 -0.700; - 0.40; - 0.09a 0.3 0.60c 1.000c 1.30a
-0.30p +0.21B +0.098 +0.218 +0.308
0.7 -0.30a -0.498 0.40a 0.7a 1.000. 1.400. 1.70a
-0.70p -0.21B . +0.218 +0.498 +0.70B
1.0 - 1.00p 0. 300 0.70a 1.0a 1.300. 1.700c 2.00ct
+0.708 -0.308 +0.308 +0.70B +1.008
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Table 2. Energy for outputs of two neurons as D=10.

Vijk \_Vlmn -1.0 -0.7 -03 0.0 0.3 0.7 1.0
-1.0 -0.80 -0.83 -0.87 -0.90 -0.93 -0.97 -1.00
-0.7 -0.83 -0.77 -0.69 -0.63 -0.57 -0.49 -0.43
-03 -0.87 -0.69 -0.45 -0.27 -0.09 0.15 0.33

0.0 -0.90 -0.63 -0.27 0.00 0.27 0.63 0.90
0.3 -0.93 -0.57 -0.09 0.27 0.63 111 1.47
0.7 -0.97 -0.49 0.15 0.63 111 1.75 2.23
1.0 -1.00 -0.43 0.33 0.93 1.47 2.23 2.80

Table 3. Energy for maximum disparity and the number of 1 state.

D X . 0 1 2 3 4
1 20 -20 2.0
2 0.0 -40 0.0 12.0
3 -40 -80 -40 8.0 28.0
4 ~10.0 - 140 -10.0 2.0 22.0
5 -18.0 -220 -180 -6.0 14.0
6 -28.0 -320 -28.0 -16.0 4.0
7 ~40.0 - 440 ~40.0 - 280 -80
8 ~54.0 ~58.0 ~54.0 - 420 - 220
9 ~70.0 - 740 ~70.0 ~58.0 -380
10 -88.0 ~92.0 -88.0 ~76.0 -56.0
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© (c) (d)
Fig. 4. A 10% density random dot stereogram. Fig. 5. Result for Figure 4.
(a) Right image, (b) Left image, (a) Disparity 0, (b) Disparity 1,
(c) Three — dimensional form. (c) Disparity 2, (d) Disparity 3

(a) (b)
Fig. 6. Natural stereo image.

@ h h u (a) Right image, (b) Left image.



Fig. 7. Result for figure 6.
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