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Study on Roller-Walker

- Comparison of Specific Resistance between Walking and Roller-Walk on Various Road Surfaces -
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Walking and Roller-Walk experiments were conducted on surfaces with different coefficients of friction using
TITAN-E1, a quadruped robot, and specific resistance &€ was measured and compared. As a result, it was found that in
any environment, specific resistance was lower with roller-walking, meaning that the efficiency of movement was
higher. On the other hand, Roller-Walk was not possible on lawn and fallen leaves. It can be said that walking had a
smaller ¢ in such situations. Additionally, while the efficiency of walking was not so much influenced by the

environment, the efficiency of Roller-Walk decreased on surfaces with a high coefficient of friction.

Key Words: Roller-Walker, Leg-Wheel Robot, Quadrupled Robot

1. ®#E

T, REHIZBWTHRBEIRERASITE AR v hOBFZEN
BEANTHED SN TWB[L]. Lo LEHHOEE, SHfra Ry
MIEHETOR R vy MCHNTBEREE AR LV )T 2
Uy 3B 5. 20, L B4R ol Ei o R >
FRZNETITHBAR SN TEMNR], £DEL THLIZEHE
A EEN T A7 DTV Faz—FEARMLTNWALTD, I
HNRKRESELRDEWVWIRADRHD. EZCTHESIL, 7 —
T—UA—H—[BlE\\H, 4 ROPDOIIZERELIFHERD
SZEHER AR T, SMTOMOBHRELZOEEHANTE
BB AT O B R v R 2B L. 2 OHEE T
0—7—v4—7 LIEEHN, HWEITBRETH LD, KT
PR E STICHEETT D Z ENARETH D, —F, #
HERFIZ HUm OARFEIZ IS UCTHTIe — T — 7+ — 7 Z )iz
Tz 2 FIEZOWTEFSITHET S TOLZR.
ThHIUEE =T — U+ — 27 3BT LY b @R EITH AEE
THDZEDRHEID HILTWDH, O Mo & 2387
LZERIZBODTIEOEN R I Tz, Y1
DEA IV TIIRETHD. % ZTRIETIE, BikkE
ROZ#EHI LT B0, ZEEALKE ETH T —F—
U4 — 7 OBEhRE EBRAICHIE L, TEREMNREEEZTT 9
ZEEHAMET .

FEEBREITIITHIz->TE, AHOLIBFE LI-BiEH 4 24
fTaRy FTh D TITAN-E1[4]% AT, @ OHRTEIEL,
ZouRy NOMEICHEEERVFIFSZETITOoR—T —
U —7 OEEE TSI L L LT

2. EHimY{FHAEORE

TITAN-E1 OIS 13 [ &R O (A) O Je il fi B Y 4+
LA[REZR T L ¥ I AR HF bW aRETHD. =
D=, HigZaZR 01755 EE LT R1IrTE51, ¥
VAU NERY ALtk FARHR OGS ANIIEEMB) 2 5)
£, BBICHEm AR RICEET 5. IRRET 2 Br Y v A
WHE b ENnT=F A a o THHRFar (RELFER) [5]
Z#EME L, FFF X 3D 7V o # CHRUWE L 7=. AL TFRIE
E LT, IBEZBISEICEY i) 721, fihZ oW L CHEln a2 [E T

Leg of
TITAN-E1
(A) [>
Urethane
rubber \" | 08 1
When walking When Roller-Walk
Fig. 1 Installation of wheels
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Fig. 2 Locomotion experiment
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Table. 1  Specific resistance of Walking
Environment Power [W] € ¢ (Difference from
in the air)
In the air 26.48 - -

Vinyl floor 33.16 2.25 0.453

Carpet 33.95 2.29 0.505

Lawn 35.12 2.64 0.905

Fallen leaves 38.53 291 0.909

Table. 2 Specific resistance of Walking

Environment Power [W] € ¢ (Difference from
in the air)
In the air 14.05 - -
Vinyl floor 22.55 0.271 0.102
Carpet 28.25 0.816 0.410
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