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Abstract 

Waseda University has researched on biped robots since 1967. This paper describes our latest biped robots: (i) 
WABIAN-2, (ii) a biped running robot, and (iii) WL-16. WABIAN-2 is a biped humanoid robot and has realized a 
human-like walk with the knees stretched by utilizing a 2-DOF waist mimicking a human’s pelvis motion. We are 
developing a new biped humanoid robot which can jump by utilizing a pelvic movement and leg elasticity. WL-16 
is a human-carrying biped vehicle. 
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1. Introduction 

Waseda University has researched on biped robots since 
1967 and has been one of the leading research sites for 
humanoid robots since the late Prof. Ichiro Kato and his 
colleagues started the WABOT Project in 1970. We 
have developed a variety of humanoid robots including 
WABOT-1 which is the first full-scale human-like robot 
made in 1973 and the biped humanoid robot WABIAN 
in 1997.  

This paper describes our latest biped robots, 
WABIAN-21 (WAseda BIpedal humANoid - No. 2 
Refined), a running robot2 and WL-163 (Waseda Leg - 
No. 16). 

2. Biped Humanoid Robot, WABIAN-2 

We have developed a biped humanoid robot named 
WABIAN-2 as a human motion simulator to mimic 
human’s motions and mechanisms (see Fig. 1).  

WABIAN-2 has 41 degrees of freedom (DoF) (two 
6-DoF legs, a 2-DoF waist, a 2-DoF trunk, two 7-DoF 
arms, two 3-DoF hands, a 3-DoF neck and two 1-DoF 
feet having passive toe joint). Its height is 1480 mm 
with 63.8 kg weight. So far, WABIAN-2 has realized a 
human-like walk with the knees stretched, heel-contact 
and toe-off motion by utilizing a foot mechanism having 
a passive toe joint and a 2-DOF (Roll, Yaw) waist 
mimicking a human’s pelvis motion. A notable feature 
of human walking is that the vertical ground reaction 
force (GRF) has two peaks. Two peaks do not appear 
when a robot walks with bending the knees as shown in 
Fig. 2(a). On the other hand, during the knee-stretched 
walking, we can find two peaks of the vertical ground 
force which are similar to the human ones (Fig. 2(b)). 
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