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A study on the Minimum-Time Path Decision of a Soccer Robot using the
Variable Concentric Circle Method

Dong Wook Lee", Gui Hyung Lee™

ABSTRACT

This study describes a method of finding an optimal path of a soccer robot by using a concentric circle method with
different radii of rotation. Comparing with conventional algorithms which try to find the shortest path length, the
variable concentric circle method find the shortest moving time.

The radius for the shortest moving time for a given ball location depends on the relative location between a shooting
robot and a ball. Practically it is difficult to find an analytical solution due to many unknowns. Assuming a radius of
rotation within a possible range, total path moving time can be calculated by adding the times needed for straight path
and circular path. Among these times the shortest time is obtained.

In this paper, a graphical solution is presented such that the game ground is divided into 3 regions with a minimum,

medium, and maximum radius of rotation.

Key Words : soccer robot (372 %), path decision (% 27 &), variable concentric method(7+ ¥ 54 4 =4)
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Table 1 Vision system

HOST PC Intel Pentium2-400MHz

RAM 128MB

Video Card Metrox Millenium?2

Frame Grabber Metrox Meteor2

Camera Samsung 410ND

Lens Spacecom 3.3-8mm CSM

Data format YUV 4:2:2

0S Windows2000 server

Program Visual C++ 6.0 MFC
Table 2 Robot system 1

CPU Intel 80C296SA-50

RAM Samsung KM616102

ROM Atmel AT29C010A

TIMER 82C54

MOTOR DRIVER SGS Thomson 1.298

Power Regulator National LM2575

MOTOR MiniMotor 2224

RF Module Radio Metrix BIM418/433

Table 3 Robot system 2

CPU TI DSP(TMS320F240)
MOTOR DRIVER National LMD18200
Power Regulator TLE4270

MOTOR MiniMotor2224

RF Module Radio Metrix BIM418/433

Table 4 Transmitter system

CPU

AT89C2051

RF Module

BIM418/433
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Table 5 experiment condition

Ball Robot Goal
460 173 590 a=2
y 379 232 238 V=0

46 (43) frame 42 (42) frame 41 (42) frame

Fig.14 Robot path (case 1)
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Table 6 experiment condition
Ball Robot Goal
457 109 590 a=2
379 92 238 V=0

56 (53) frame 55 (52) frame 53 (53) frame

Fig.15 Robot path (case 2)
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