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A Survey on Trends of Mobile Robot Mechanisms

Atsushi Yamashita*!, Hajime Asama*?, Tamio Arai*?, Jun Ota*? and Toru Kaneko*'

The wheeled robot’s ability is one of the most important factors which is influential with efficiency of achieving tasks

by robots. Demands for mobile robots change where environment and purpose does, therefore various mechanisms

of mobile robots are proposed. However, there is no standard or general guideline of designing moving mechanisms.

In this paper, we classify and denote characteristics of moving mechanisms systematically, and indicate the guideline

when we design them. Especially we describe omnidirectional robots and irregular terrain robots.
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Fig.1 Examples of mobile robot mechanism
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(a) () (©
@ driving wheel 8 wheel with steering
[] non-driving wheel U wheel without steering

ball mechanism

Fig.2 Classification of movable direction

(a) Non-holonomic and non-omnidirectional robot

O {0

(b) Non-holonomic robot {c) Holonomic robot

Fig.3 Example of robot mechanism
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Table 1 Demands for mobile robots in the industrial fields
Field Area Road Surface Demands
State | Slope | Step
Industry | Factory Hard | Level | None High speed
(Indoor)
Agricult-| Paddy, Soft, | Easy | Rough| Move mire
ure Farm Mire | slope ground
(Outdoor)
Forestry | Forest Soft Steep | Rough| Go over ob-
(Outdoor) slope stacles, Robot
width: below
1800mm
Constru-| Construc-| Hard,| Level,| Step Go over 20—
ction tion site A lit- | Easy 30mm step,
(Outdoor)| tle soff slope Robot  width:
(Indoor) below 900mm
Nuclear | Nuclear Hard | Level | Step, Move in nar-
power plant Stairs | row space, Go
(Indoor) over obstacles
Space Planet Hard | Steep | Rough| Go over obsta-
surface Slope cles
Welfare | Road Hard | Easy | Step, High speed,
(Outdoor) slope | Stairs | Go over 50mm
House step, Go over
(Indoor) stairs
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(b) Irregular terrain robot

Fig.4 Difficulty of control and mechanism
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Fig.’7 Wheel structure (iii) [60] [61]
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Fig.8 Wheel arrangement with universal wheels
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Belt  Ball Wheel — Stopper
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Fig.10 Ball wheel mechanism
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Driving Wheel

(a) Wheel mechanism

(b) Go up the step with clover wheel mechanism
Fig.11 Clover wheel mechanism [78] [79]

% G , 7 ’ //////////

(a) Structure of wheels (b) Arrangement of wheels
Fig.12 Wheel-feet mechanism [80]

v

4 N

Fig.13 Mechanism of rotatable crawler [82]
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Fig.14 Mechanism of shape-changeable crawler [83]

Differential Joints

A-’

Rocker Arms Bogle Arms

(a) Rocker-bogie suspension

(b) Go up the step with rocker-bogie suspension
Fig.15 Rocker-bogie system [84]
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Fig.16 Go up the step with special crawler mechanism [58]
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