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Variable Shapes Single-Tracked of Belt Type Wheel Mechanism

U x g ol g
(Jeehong Kim and Changgoo Lee)

Abstract : Urban Search and Rescue (USAR) involves locating, rescuing (extricating), and medically stabilizing victims trapped in
confined spaces. In this paper we state the current approach to USAR, address the limitations and discuss the way for moving in
rugged topography. To achieve objectives such as surveillance, reconnaissance, and rescue, it is necessary to develop a driving
mechanism that can handle rugged geographical features. We propose a new type of driving mechanism for a rescue robot that has a
variable shape single-track. By using a variety shapes, it can get the gain of steering and rotating and the ability to overcome stairs. In
this paper, we analyzed the design parameters for making variable transform.shapes and determined the specifications of the robot to

enhance adaptability to stairs.
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Fig. 1. Transformable shapes of track to attack stairs.
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Fig. 2. Projection on a system coordinates(CCW angle 6).
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Fig. 4. Trajectories by each lengths of track under variant distance

rate of S in the front arm(Distance rate: 1.00, 1.03, 1.06, 1.08,
1.11, 1.15,1.18,1.23, 1.27,1.31 1.36, 1 41, 1.52, 1.58).
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Table 1. Rate of long and short side length of the transformable arm.

S k/s Sub. S k/s Sub.
190 1 62.71 145 1.310 13.84
180 1.055 49.92 143 1.328 12.36
170 1.117 38.08 140 1.357 11.57
160 1.187 27.36 138 1.376 1271
150 1.266 17.96 135 1.407 14.55
148 1.283 16.27 130 1.461 18.03
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Fig. 5. Each lengths of track under variant distance rate of a center to
arear wheel in the front pair wheels(Distance rate: 1.00, 1.03,
1.06, 1.08, 1.11, 1.15, 1.18, 1.23, 1.27, 1.31 1.36, 1.41, 1.52,
1.58).
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Fig. 6. Simulation with Open GL.
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