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SUSTAINA-OP : Kid-sized Open Hardware Platform Humanoid Robot for RoboCup
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This paper describes SUSTAINA-OP™ . a robot for participation in the KidSize category of the RoboCup
Humanoid League. This robot was developed as a humanoid hardware platform to overcome the barrier of high
hardware development costs to participate in the RoboCup Humanoid League. The concept of this platform is a
”sustainable” platform that is easy to use for new participants as well as for software developers who use many of
the robots, allowing for long-term development. For long-term development, we focused on designing for increased
robustness, reduced resources for repair and maintenance, and increased versatility. In addition, the system is
equipped with a high-performance SoM for general-purpose software development, given the growing importance of
deep learning-based recognition and other applications. The data of the developed robot is available on GitHub.
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Fig.1 The SUSTAINA-OP™ open hardware platform hu-
manoid robot and its kinematics diagram.
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Table 1 Specification of SUSTAINA-OP™ Ver. 1.0

Height 647 mm

Weight 5.18 kg (Battery included)

Walking speed Max. 33 cm/s

Degrees of freedom 19

Actuators KONDO B3M-SC-1170-A x 10 pcs
KONDO B3M-SC-1040-A X 9 pcs

Sensors TDK InvenSense MPU-9250

e-con Systems e-CAMS50_CUNX
NVIDIA Jetson Xavier NX 16GB
AVerMedia EN715

Computing unit

Battery LiHv 11.4V 3S1P 2800mAh
Materials A2017, GFRP, POM, TPU, PLA, etc.
Electronics Main Board Ver. 2.2

EN715 Expansion Board Ver. 1.1
Start Stop Switch Ver. 3.0
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Fig.2 Cross-sectional view of the cross-roller bearing structure
for the crotch yaw axis in the SUSTAINA-OP™,
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Fig.3 Cross-sectional view of the sliding bearing structure for
the leg pitch and roll axes in SUSTAINA-OP™,
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Fig.5 System block diagram of the electronic components and

connections in the SUSTAINA-OP™, (Red parts indi-
cate our developed boards.)

Fig.6 The case of electronic components to be inserted into ab-
domen of SUSTAINA-OP™ and electronic components
into the case.
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Fig.7 Field of view in SUSTAINA-OP™ when standing on the
center mark of soccer field captured at = 135 degrees
from the front at 45 degree intervals. (This view figure
is after distortion correction.)
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