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Conventional Wheel Type

(a) Perspective View (b) Horizontal Projection View



Omni Wheel Type

(a)Perspective View (b) Horizontal Projection View
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Ball Shape Wheel Type

(a) Perspective View (b) Horizontal Projection View




Tetrahedral Mobile Robot:
Throwable Search and Rescue Robot

Omni-Ball

(a) Perspective View
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(b) Top View (c) Side View
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(a) Oblique View

Omni Wheel
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Motion Direction \

o~

(b) Side View
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Small Wheel

(Passive Rotation

(b) Top View

Hemispherical Wheel 8 Shaft

(Passive Rotation) (Active Rotation)|

(a) Oblique View (c) Side View

| Wheel Diameter [l 80mm |
| Maximum Diameter of Barrel Wheel || ~ 11mm |
| Length of Barrel Wheel ]|  12mm |
| Material of Hemisperical Wheel || Polyurethane Rubber|
| Load Capacity(One WheeD) ]|  114kg |
| Weight(One Whee) || 319.6g |
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Control

System

Electronical

Safety System
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(b) Side View of Omnidirectional Vechilcle with “Omni-Balls”
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g | 359 mm|
Distance between twosprocketaxes | = 255 mm|
Width | 104 mm]

i | 104 mm]|
Diameter of the sectioncircule ||  104mm
Weight [  3.05kg
Material of the lugsurface |  Nitrile Rubber
Material of thelugsupporter |  SUS304
Pitchofthelug I  127mm
(Motor [ 90w (NIPPO MM-26E) x2|
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Design Process:
Pro/Engineer Wildfire 3.0

File Edit View Insert Analysis Info Applications Tools Window Help
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Conceptualization of
the Omni-Finger

If miniature Omni-Crawler units
could be used as omni-
directional fingers — omni-
directional manipulation

Inward/Outward Translation

[3]
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Low Melting Point Alloy

Linear Guide

Outer Shell
(with Heater and Cooler)

Inner Rod
(with Heater and Cooler)
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Universal robotic gripper based on the jamming of granular material

A _k‘J l‘I%/ \/ I‘ 7 ‘J7 ( E ZF a _k‘J I‘% %ﬁ) Eric Browna, Nicholas Rodenberga, John Amendb, Annan Mozeikac,
Erik Steltzc, Mitchell R. Zakind, Hod Lipsonb, and Heinrich M. Jaegera
pp351-352, ISBN 4-339-04576-4, 30 T4, November 2, 2010 , vol. 107 no. 44, Proceedings of 36

1990ﬂ5 the National Academy of Sciences of the United States of America
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[6] Nils Napp. Radhika Nagpal, “Distributed Amorphous Ramp
Construction in Unstructured Environments”, Symposium on
Distributed Autonomous Robotic Sys
[7] AfEA, MED, 2 -
#h rfBEME A frak 1 Ry FEEOA D =
2P1-102. A A : A7 A AT b= AR
22013
Fig. 1 Examples of amorphous construction. (a) Amorphous construction in biology. A
termite preparing an amorphous dollop of mud for deposition. Inset shows a mound built
around a tree. (b) Prototype of a construction robot. The robot was remote controlled to
build a ramp using amorphous foam depositions. Inset shows a cone-shaped deposition.

[6] Nils Napp, Radhika Nagpal, “Distributed Amorphous Ramp
Construction in Unstructured Environments”, Symposium on
Distributed Autonomous Robotic Systems (DARS), Nov 2012.

[7] AiGmA, MGEL, HesErET, B
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222013

Fig. 7 Experiment result of climbing action
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