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Mobility Analysis of Planar Mobile Robots and The
Rough-Terrain Mobile Robot via The Representative Screw

21 5 2 0| &
(Wheekuk Kim, Seung-Eun Lee and Byung-Ju Yi)
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Mobility analysis for various mobile mechanisms including mechanisms with lack of geometric generality is performed.

Joint screws are employed to find the size of feasible joint motion space of cach of independent loops of mobile mechanisms.
Particularly, the concept of "representative screws" is introduced to represent the feasible motion spaces for subsets of joints belonging
to either a loop or a sub-system consisting of several closed loops. Firstly, simplified joint model for each of four different typical
wheels popularly cmployed in mobile robots is described. Then, mobility analysis for various types of planar mobile robots and the
Mars Rover mobile robot for navigation on the rocky road on Mars are performed. It is confirmed that the obtained results in this
study coincide with the previous ones which were obtained by using imaginary joints approach[1].
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Table 1. Joint model for four different types of wheels.

Type Schematics Joint Screw
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Table 2. Joint model of four different types of wheels.
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Fig. 1. A Parallelogrammic planar mechanism.

a) without an imaginary prismatic joint.
b} with an imaginary prismatic joint.
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Table 3. Mobility of planar mobile robots with no frictional

motions such as sliding and skidding.

By mu)

=

Mobility
Planar (No frictional )
Mobile Loop(L) motion) motion
Robot sil s L m
FTM:1
a 6 3 3 | RM:1
RMA:1
b 6 5 1 | FIM:1
¢ 6 5 1 | RM:1
FTM:1
d 9 6 3 | RM:1
RMA:1
e 9 8 1 | RM:1
f 9 9 0 | Structure

% FTM : Forward Translational Motion of the mobile robot,
RM : Rotational Motion of the mobile robot,
RMA : Rotational Motion of the Axle about its axis,
SR : Steering Rotation of the steering wheel,
RBM : Rigid Body Motion of the mobile robot,

FSW : Free Spin of the Wheel due to friction.
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Table 3 (continued)
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Table 4. Mobility analysis for mobile robots with two
steering wheels and four conventional wheels.

Half Mobility
Example | .. Order of Loop d
figure M
A C No frictional motion
A|C|E )
51410
With frictional
motion
A|C|E 1"
S1413
No frictional motion
C|A|E )
51410
With frictional
motion
C|AI|E 1
514|3
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Table 5. Mobility analysis of the planar mobile robots with

translational friction motions.
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Fig. 9. Mars rover mobile robot.
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Fig. 10. Joint model of mars rover mobile robot.
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