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Implementation of an Intelligent Action of a Smali
Biped Robot
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Abstract : A small biped robot system is designed and implemented. The robot system consists of a mechanical robot body, a
control system, a sensor system, and a user interface system. The robot has 12 dofs for two legs, 6 dofs for two arms, 2 dofs
for a neck, so it has total 20 dofs to have dexterous motion capability. The implemented robot has the capability of
performing intelligent actions such as playing soccer, resisting external forces, and walking on a slope terrain. In this paper, we
focus on the robot's capability of playing soccer. The robot uses a color CCD camera attached on its head as a sensor for
playing soccer. To make the robot play soccer with only one camera, an algorithm, which consists of searching, localization,
and motion planning, is proposed and experimented. The results show that the robot can play soccer successfully in the given

environments.

Keywords : biped robot, humanoid robot, intelligent action, localization, motion planning
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Fig. 1. The overall robot system.
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Fig. 2. The joint configuration and the appearance of the robot.
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Fig. 3. The control system.
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Fig. 4. The basic walking patterns.
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Table 1. The walking parameters for stable watking patterns.

7| 2 /38 24
-2 23 2sec 8.5cm
gdHg 2sec 4cm
HAz| 28 2 2sec 10°
olE M 2 2sec 30°
ozt =& 2sec 4cm

AR Yol WE A clo|HE AMH, Hold
550l A4E HolHE el PHOoR WEsle]
23] A% FAHES 7450} ek

a 2ye @ g 9 AHEE /D el o
FE Hae FAY F Ak 2o wa HEe wa F
7l AEY AL 2E, BY tele) wo| § ofe A B
39 werEE 44 F AR QEsels xzawe)
B A A 715 olgsle A Bk 39 45 AR
A =ye] P Qe 7@ 2a A8e el Roltk
el WE W AzEe nade) whieke, By ge
AEe ma Fol wuige U AoE @)~ 3
744 gele] A B, (O 928 @©F Ax 51 B
A, (he % HH B, @F i 1S e 13
o UERAA oo £ Fole 278 a7] 98 % E4ol
stk X 18 7 majo] vy 2io] QPYAoR Ae 4
S shetmlE o]tk
4. A Al2E

AN AzEe 371 ERel AAZ ol Rold glnk 4%
wutee] 4704 & 8709 3 AAZE AHBHERSL BA F4
o 174e] 2% &% A% Be) 174e] Be} CCD Feieh
7} A

Ze} CCD Fpulieks 9 870] Uld 4xE 27 99
AHE-HECE CCD 994 HlolBl& 24Ghz B4 AE7]|E A
stol QA4 A TAE AFEO] G APRo] A5Y
T o AelRe FA Sl ZaY e, 22w o



Journal of Control, Automation and Systems Engineering, Vol.

% 2 g Azde 74,
Table 2. The specification of the vision system.
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Fig. 5. The process of image data acquisition.
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Fig. 6. Camera calibration images (a) the global view (b) the

local view.
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Table 3. Angles and distances of the robot viewed in the center
of the goal posts.

=A% Ak
A | d=C) | ALl | F=C) | A(Cn)
(a) -3.82 75.17 -4.98 77.38
(b) -18.75 71.25 -18.59 68.55
(c) 13.67 67.23 10.10 65.73

© O O
O O ©

lfﬂ [$H]

{Ropot Positon)

% 9. local view EEo|A 9] 67}x]9] Fe] 93]
Fig. 9. Six positions of a ball in the local view mode.

£ 4 22 AEANN B 3 A=t A,

Table 4. Angles and distances viewed in the robot coordinates.
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Fig. 10. The sequence of the image processing.
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Fig. 11. The sequence of playing soccer.
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