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Development of a Biped Robot
using Variable-curvature Roller Skates
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Figg 10000000000O0DOO0Developed
biped robot “Zephyr”.

- 1-



0000oo0ooooooo(ooHDOOO)O
gbobooobooboboooaboOobgnDg
gobooboobuogbooobooboan
gobooboboobbobbooboao

O({oO0oooOooOoooo)ooooooooo

gboboooooboobogoboboboooog
gbooHbDOO0boOobOobOobooobonog
gbobooooooogobooboboboog
gboooooooboobobobooooog
goboboobobobobobooboooo
gboboooooboobogoboboboooog
gboboooogoooboboboboobon
gbobooboooboboboboooooo
gooooooooooooboobboogo
gbobooooobobobobobooooog

goboobogoooooobboobooobo

000000000000 000DO00O0On
0000000000000000000000
0000000000000000000000
0D000D0000000000000000
000000000000 D0000000O00
00000000000 0000000000
000000000000 000000000
00000000000 D000D00000OO0
000000000000 D000000000
0000000000000 00O0(@OooOn
0000)00000000000000000
000000000000 000000000
0000000*00000000000000
000000000000 000D0000O0O0
0000000000019 00000000
0000000000000000 2302000
000000000000000000000O0
0000000000000000000000
00000000000000000 RoboOne
000000000000 000D0O0000O0
00000000000 D0000D0OO00O0DO

0000000000000 DOO0OOoUoOOoUOooOO
ooooooooooboooooooooboooboobooo
ooooooood

Table 1000 000D O O Brief specification
of the robot.

Height 1,450 [mm]
Length of leg(hip-ankle) 660 [mm]|
Weight 60 [kg]
DOF 12
Actuator AC servomotor

D00D000000000D00000D000O0
D00D0000000D00000000000
D00000D000000000D000000
D0000000000000000D000O0
0000000000000000000000
D00D0000000000000000O0O0
0000000000000/0000000
D000000000D0000000D0O000
D00D000000000D00000DO0O0O
D00000000000000000O00O0
DooDOoooQ
0000000000D0000000000
D0000000 1[mO0000000000
500 mm] 00000000 (000)00000
000000000000000000000
DooDO0o0oo
000000000000000000000
000000000000000000000
0000000000000 00000000
000000000000000000000
0000000000000 00000000
0000000000000 43000000
0000000000000 00000000
0000000000000 00000000
000000000000000000000
0000000000000 00000000
0000000000 D0ooooooo &7o
000000000000000000000
O0000000000000000000O0
0000000000000000000000
000000000000000000000
0000000000000000000000

-2 -



gbobooboooooobooboboooooog
gbobobobobobbooooooboooo
gboboooooobooboboboboo
gboooooobooboobobobooooog
gbobooooooogobooboboooog
gboboooooooobobooooog
gbobobooooooboobobooooog
gbobooooooogobooboboboog
gboboboooooooboobobobob
O000000Fig.1, Table. 1 000000
gboooooooboooboooobooboobobo
gboboooooboobgoboboboooog
ooo

2, Jobooooood

gobooboobboobooooboboon
gboboooboobooboobbobooooo
goopooooooobooboogoobooo HD
gobooboobooboobooboon
goboboopobooobooboobooon
gboooboobooboooobooobon
gobooobooooon
goboobooboooboobooon

e 0000D0D000O0O0DO0O0OO
000000000000000000
000000000000000000
0000000000000000000
000000000000000000
00000 (000000)000000
00000000 AC100[V]O 200[V]O
000000000000000000
000000000000000000
000000000000000000
000000000000000000
000000000000000000
0000000000000000000
000000000000024([V]000

O0000o0ooooeowW|joooooo
ubbggboooboaoo

uooooboooboooooooooo
oaoo

uooboooooooooboboobooo
oooooooboooooooooo
ugoooobooooooooboooo
uogoobobobooooooobooboooo
uoooooooooooooboobooboo
00 (0o0o0o0oo)oooooooooo
ubobgobouoboboobooboo
gbooooobooboboboHDODOD
ugobooobooooooobobooo
ugobobobooooooooobobooo
ubooboogboooboobooonood

0000000000000000000
00000000000HDOOOOOO
0000000000000000000
0000 (A7075)0000000 (000
0)00000000000000000
0000000000000000000
0000000000000000000
0000000000000000000
0000000000000000000
0000000000000000000
000000000000000000
000000000000000000
0000000000000000000
000000000000000000
000000000000000000
000000000000000000
00000000000

OO cCcpUOO

gobbooboooboobooooobooon
OpCOO0O0OOO0OODOOOOOOOO
uooooboooboooooooon
gboooboobooooobooboooon
gobooboobooboobooobooo



Fig. 20000000000000DO OLeg joint
models for calculating joint torque.

Table 200000000003 0O Calculated
torque for joints.
Joints

Length a | Torque
[mm] | [deg] | [Nm]

Knee-Pitch 330 67 75.9
Hip-Pitch,Roll 660 79 74.1
Ankle-Pitch 122 0 71.8
Ankle-Roll 50 0 29.4
Note: F' =60 - 9.8 [N] for all
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Fig. 40000000000 0ODO0ODO O Driving mechanism of ankle 2DOF joint.

Fig. 50000000000 (00 )0OImplemen-
tation of ankle joint mechanism (photo from

rear).
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