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Robot Color Vision System with Fovea
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Recent studies on the distributions of human and baboon retinal cones/rods have shown that
their retinal cones/rods are mapped histochemically against visible lights. In order to realize
new images corresponding to a retinal image for robotic vision, a novel color information model
is proposed. This model is composed of a visual input unit with four CCD cameras, an image
processor and a visual early-processing unit. In order to recognize colored objects, the visual
carly-processing unit, based on a neural network model, is used. To evaluate this model, a
simple experiment was done to demonstrate human-like visual perception using the density
profile around foveae of baboon eyes. Each profile of baboon eyes is solved by employing the
multi-regression analysis from Marc’s data. As the results, such colored shapes as triangles,
squares and circles with five different colores could be recognized efficiently.
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(a) A cross section of retina.
C:Cones, R:Rods, H:Horizontal
cells, B:Bipolar cells, A:Amacrine
cells, G:Ganglion cells
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(b) A new robot vision model.

Fig. 1 A cross section of human retina which was proposed by Dowling
and Boycott in 1966 and the new robot vision model.
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Fig. 2 Block diagram of a new type of color
information system for robot vision.
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(a) Output of RGB camera.

(b) Output of C CCD camera.

Fig. 3 Input image before calculations of den-
sity profile.
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Fig. 4 The results of image processing due to
model of rods.

Fig. 5 The results of image processing due to
model of cones.

Fig. 6 The results of Gaussian function.
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Table 1 Each cone profile data from Marc’s

experiment. Unit (1000 cell/mm?)

Degree(°) S cones L cones M cones Total
0 2.70 21.78 42.12 66. 96
0.4 4.32 18. 00 26. 64 48. 96
0.7 6.30 14.04 20. 16 40. 32
1.1 6. 88 12.60 18.00 37.80
1.4 6. 84 11.52 16.56 34. 20
1.8 6.66 10. 80 15. 66 31.68
2.1 6.34 10. 37 15.12 30.06
2.5 6. 05 10. 08 14.40 28.62
2.8 5.58 9.36 13.86  27.36
3.2 5.40 9.00 13.50 26. 28
3.6 4.86 8.46 12. 96 25. 56
5.3 3.78 7.20 11.52 21.96
7.1 2.70 6.12 10. 44 19.08
8.9 2.23 5.69 9.36 16. 74
10.7 2.05 5.11 8.35 14.94
12.5 2.05 4.61 7.49 13.14
14.2 2.02 4.25 6.84 11.70
16.0 1.98 3.96 6.23 10.62
17.8 1.91 3.78 5.94 9.61
19.6 1.87 3.71 5.83 9.00
21.4 1.87 3.60 5.58 8.46
23.1 1.87 3.53 5.40 8.06
24.9 1.84 3.46 5. 26 7.63
26.7 1.84 3.38 5.15 7.38
28.5 1.80 3.31 5.29 7.27
32.0 1.80 3.13 4.68 6.91
35.6 1.80 2.95 4.36 6.70
39.2 1.80 2.88 4.07 6.37

—0.9152%+4. 60522 —11. 888z +21.514 (3)
ym= —2. 346X 10762°+1. 714X 10~428—0. 00527
+0. 08925 —0. 89725+ 5. 573z4—20. 968.°
+45. 64822 —53. 485z - 41. 98 (4)
ys=—7.013% 1072845, 199 X 10527 —0. 002z
+0.02725—0. 26724+ 1. 5723—5. 24522
+7. 9762+ 2. 497 (5)
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(c) The results of the multi-regression analysis from S cones.

Fig. 7 The results of solution by employing
the multi-analysis from Marc’s data. Each table
shows coefficients of the multi-regressing analy-
sis.
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(a) The results of the image of L cones.

(b) The results of the image of M cones.

(c) The results of the image of S cones.

Fig. 8 The results of the output images after
the multi-regressing analysis.
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