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Abstract

In this paper, the authors propose “color voxel
server” as a shared vision system for RoboCup
SSL Humanoid, which generates coloring voxel
data of 3D space on a field from images taken
with multiple external cameras and supplies
it via network. Kimura proposed an origi-
nal “voxel server” in 2010, which is insuffi-
cient to distinguish objects. Because it gen-
erates binary voxel data. Therefore the pro-
posed server gives color information to voxel
without spoiling realtime performance by not
using full color and reducing number of col-
Seitz’s method of

voxel coloring is used to solve color of voxel.

ors in the camera images.

It takes about 80[ms] for a prototype pro-
gram to generate 4-color 10[mm]-cubic voxels
of 4050[mm]x3025[mm]x500[mm] space from
8 camera images and supply compressed data
via network. Moreover the authors show that
it is possible to distinguish objects and decide
action of robot based on color voxel data pro-

vided from the server.
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Figure 1: Initial phase of the SSL Humanoid (2009)
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Figure 2: Final phase of the SSL Humanoid (2015)
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Table 1: Identification by color of voxel

Voxel Mode of expression
Nothing 0
Other 1
Orange 2
Blue 3
Yellow 4
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Figure 3: Camera layout

Table 2: Specifications of the experimental PCs

Server PC
oS Windows 7 Professional 64bit
Main Mamory 5GByte
CPU Intel Core i7 950(3.19GHz)
Graphic Board NVIDIA GeForce GTX260
Client PC
oS Windows 7 Professional 64bit
Main Mamory 4GByte
CPU Intel Core i7 X940(2.13GHz)
Graphic Board | ATI Mobility Radeon HD 5800 Series

Figure 4: Camera images

23 000

ooooOooooOoOOoOoOOO0000oOoOooO0ooooon
O0000000oooooooo pCOOOO Table 2
OO0O0O0ODO0O0OO0DDD Figure 300 0O Voxel Coloring
O00000000OFigure 300000000000
0040000000000000000DO0O0O00O00O0
0000dooobodzoooooooooooooood
ood
o0oooooooooooooooooooooag
o000 300b0boooooboboobOoooboo
00000000000 0O0DOOD00 Figure 400 OO
0000000000 Figure 500000000000
O0D00O0D0O0 Figure6O7OOOOFigure 50000
o0oo00ooOo0ooooOooooooooooogoooo
O00o00Do00ooOoDooooooDooooooDo
000000000000 0D000 Figwre8OODOO
g000d0ooooooooooooDoooogo 40
ooooooooOoOoOoOo0oooOooooooooood

11

time[ms]

Figure 5: Silhouette images
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Figure 7: Camera image and voxel data
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Figure 8: Comparison of the processing time of the pro-

posed method and Kimura’s method
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Figure 9: Two types of labeling
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Figure 10: Initial positions of robot and ball
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Figure 11: Trajectories of robot and ball by Kimura’s
method
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Figure 12: Trajectories of robot and ball by the proposed
method
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Figure 13: X coordinate of robot and ball by Kimura’s
method
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Figure 14: X coordinate of robot and ball by the pro-
posed method
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Figure 15: Comparison of the processing time of the

proposed method and Kimura’s method by client
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Figure 16: Initial and target positions of robots
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Figure 17: Trajectories of robots
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Figure 18: X coordinate vs. time of robot 1, 2, and other
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Figure 19: Y coordinate vs. time of robot 1, 2, and other
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Figure 20: Direction vs. time of robot 1, 2, and other
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