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Development of a Child-sized Humanoid Robot Platform Towards a
Self-Contained System

Shuuji Kajita, Yuki Onishi* and Kenji Kaneko**

In this report, we present ChuBot-1, a child-sized humanoid robot developed as a
research platform to explore general tasks in daily life. We focus on the design of the
robot's lower body and describe a basic walking experiment. Building upon a previously
developed open-source humanoid robot, we have engineered a novel leg mechanism for
ChuBot-1. This mechanism weighs 6.5 kg, stands 62.5 cm tall, and features 12 degrees of
freedom. The robot is constructed using off-the-shelf servo modules and 3D-printed
components. It successfully demonstrated the ability to walk, achieving a step length of
10 cm and a duration of 0.7 seconds per step.
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Figure 1. Lower body of ChuBot-1  Left: CAD Model, Right: Real hardware
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Figure 2. Link and joint structure  Left: NimbRo-OP2X, Right: Chubot-1
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Table 1 Specification of Dynamixel XM540-W270-R

Type XM540-W270-R

Input Voltage 10 - 14.8V

Stole torque at 12V 10.6Nm

No load speed at 12V 30rpm

Dimensions (WX H X D) 33.5X58.5X44mm
Weight 165g

Link (Physical) RS485 Multi Drop Bus
Baud Rate 9,600 — 4,500,000 bps
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Figure 3. Leg design

2.3. BEHRMtEORE

2 @A fTe Ry bOBEMBEICIESITHICRERE—A Y PBEAL, BEEEOKERED NT T L
DIRIRE 72D 2 B L V. RIFETHUYORIEET VICB W TEBEE 2 — LEORIMERE DD, A
B 577 Pelvis link 2SR & <AL MERA A L. 22 CHRBES O TERL THD 3 —dil L o — L
OB Yy 7 (LB HIP_YAW U > 7 LIEFRT2) ICOWTHRERIEIZ L D MEMIT 21T - 7.

R CHRE2ZFFT 28, afy bo BRSSO EES 15kg ERET D L, LA OES 160mm >
5 HIP_YAW VU > 720X 11760Nmm OE— X » b 3MEH T2 (K4 7/8). BHOEFTITZDE—RA b
WLV 7 BEIC 1.413mm OEENRAET D ENHBHALE (K4 F). Zick L, MR B
L7 HIP. YAW UV > 7 2B TH5Z L1280, ZHRES 0.1547Tmm 105D 1ICETHOLT Z &
W L= (X 4 F).

48



PR E, RPaHits, &1

Figure 4. HIP_YAW link. Left: Moment generation, Center: Original design, Right: Improved design
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Figure 5. Improvement of the HIP_ YAW link. Left: Original, Right: Redesigned structure
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Figure 6. System block diagram
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Figure 7. Foot trajectories. Top: travel direction, Bottom: vertical direction
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Figure 7. ZMP and Center of mass (CoM) trajectories. Top: travel direction, Bottom: vertical direction
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Figure 8. Calculated walking pattern. Top: Right leg, Bottom: Left leg
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Figure 9. ChuBot-1 and the lifter
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Figure 10. Biped walking experiment
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