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Deciding action based on voxel data of multiple humanoid robots

produced from external camera images
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Abstract

RoboCupSoccer SSL Humanoid, soccer game
by humanoid robots using external cameras,
was proposed. The problems for the next phase
of the game are real-time 3D shapes acquisition
based on images of multiple cameras, deciding
action based on the 3D shape, and shared vi-
sion system. One of the authors proposed that
teams shares voxel data of 3D space on the
game field provided by “voxel server” in 2010.
In this paper, the authors propose a method of
estimating pose of the humanoid robot based
on the voxel data. The feature vector is de-
fined as a histogram of voxel distribution. The
estimation is carried out by matching feature
vectors of the provided data and previously
stored data. Moreover, a method of deciding
action of the humanoid robot based on the es-
timated pose is proposed. Under the condition
of SSL. Humanoid, it is shown that both the
voxel server program and the client program
which decides action are executed and that the

robot can play soccer-like action.
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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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Figure 3: Camera layout

Table 1: Specifications of the experimental PCs

Server PC
oS Windows 7 Professional 64bit
Main Memory 4GByte
Graphic Board NVIDIA GeForce GTX260
DirectX DirectX 11
CPU Intel Core i7 950(3.19GHz)
Client PC 1
OS Windows Vista Home Premium 32bit SP2
Main Memory 3GByte
Graphic Board Mobile Intel 4 Series Express Chipset
DirectX DirectX 11
CPU Intel Core 2 Duo U9400(1.4GHz)
Client PC 2
OS Windows 7 Professional 64bit
Main Memory 4GByte
Graphic Board ATI Mobile Radeon HD 5800 Series
DirectX DirectX 11
CPU Intel Core i7 X940(2.13GHz)
Client PC 3
OS Windows 7 Professional 64bit
Main Memory 4GByte
Graphic Board ATI Radeon HD 4550
DirectX DirectX 11
CPU Intel Core i5 650 (3.2GHz)
,,,,,, e e
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Figure 4: Result of voxel acquisition
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Figure 5: Data flow of the proposed system
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Figure 6: Regions of histogram for the feature vector
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Figure 7: Artifical voxel for the database
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Figure 8: Examples of the pose estimation
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Table 2: Kind of the motion

Number Motion
0 Stop
1 Walk
5 Right spin
6 Small right spin
9 Left spin
10 Small left spin
11 Small walk
80 Right leg kick
144 Left leg kick

Figure 9: Steps in the pass task
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Figure 10: Trajectories of the pass task
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Figure 11: Command and position of the robot and the

ball in the pass task
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