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Conceptual Design and Analysis of the Rough Terrain Mobile Robot
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This paper presents conceptual design and analysis of the rough terrain mobile robot. The
requirement list of the robot is derived to make it possible to deliver small robots and
communication equipment to certain place. In addition, detailed analysis of the existing mobile
mechanisms is performed. Based on the requirement list and analysis, the proposed rough
terrain mobile robot is systematically designed and through extensive simulations, its capability
of moving on various rough terrains is successfully verified.
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Fig. 1 (a) A wheel mechanism (b) a track mechanism (c) a

leg mechanism
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Table 1 Requirement list of the rough terrain robot

Requirements list of the rough terrain mobile robot

Classification

Content

Geometry

Force

Environment

Ability

Movement

Deployment

Energy

Durability

Electronics

User interface

The robot has to be composed of the moving part and the storage part

The moving part
width x length x height
The storage part
width x length x height

Size limit: < 600mm x 800mm x 400 mm

Size limit: < 600mm x 600 mm x 200 mm
Weight: less than 40 kg (with the small robots) (for ease of handling by two people)
Payload : 10 kg (the small robots and communicate equipment)

Collapsed building with stairs inside

Maneuverability on urban environment

Storage and carry the small robots

Deployment the small robots on a certain area
Communicate with the small robot and the operator

Moving speed : 60 m/min (human walking speed)

Motion : Forward, backward, and turning

Overcomes the incline that has maximum 30 degree slope angle

Overcomes the step that had maximum 300 mm height

Overcomes the hole that has maximum 200 mm diameter

Overcomes the stair that has minimum 260 mm length and maximum 180 mm height
Overcomes the rough terrain without large vibration

Deployment the small robots which are carried on the rough terrain mobile robot
Throw the small robot more than 2 m

Operate by a battery for 1 hour without charging

Fire resistance material

Vision system : camera mounted on the robot

Communicate system : communicate equipment mounted on the robot

Lighting system : flash on 0.5 m in front area

Operator can move the robot by remote controller

Operator can monitor the sight of the robot in real time
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Fig. 2 Conceptual designs of the wheel track

mechanisms
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Fig. 4 The mobile robot on the incline
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Fig. 6 The mobile robot on the hole
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