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Abstract

We have proposed a new concept of “safety re-
gion” which is an index for determining the po-
sitions of the defense robots[1]. It is defined as
a region that the teammate robot(s) can keep
the goal when an opponent robot shoots the
ball from the inside of that region if teammates
are positioned properly according to their de-
fense strategy. Since it is difficult to obtain the
accurate safety region in a short time, we need
an algorithm that computes an approximate
safety region. We proposed such algorithm in
the previous paper[1]. However, the safety re-
gion obtained by the algorithm is less accurate
than the true one. It is required more accurate
algorithm. In this paper, we propose an im-
proved algorithm to compute the approximate
safety region. It realizes 95% of accuracy and
less than 1 msec of computation time, which is
enough for our RoboCup application. We also
propose a defense strategy based on the safety
region considering the positions of the oppo-
nent robots and the pass direction, and show
that it works well for determining the positions

of the defense robots.
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Figure 1: Definition of symbols
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Table 1: Rate of areas

R, R, R
0.951 0.013 0.036
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Figure 2: Safety region: case 1

Table 2:

Coarse-to-fine method

Computation time and coincidence rate :

N computation time(msec) coincidence
Athron64 X2 | Xeon 3.3GHz rate R,

don’t use 10.8 6.6 0.950

1 8.5 4.5 0.951

2 3.1 1.4 0.951

4 1.4 0.56 0.951

8 0.94 0.37 0.951

16 0.84 0.32 0.951

32 0.78 0.30 0.951

3.3 00

RoboCup 000000000 ORoboDragons 00000
gofdooooooooooobooobooooooo
000oooooooooooooooooo 1oooo0o
0000000000000 200000 Coarse-to-fine
gofdooooboooooooboobooboooo
O000O0ON>80000000000D0000OO0O0O
00000 l1000o00oooooooooon
02000000NDOOD0OQOO0OQCOOOODOODOO
gooooooobooobooooooood3ilooog
0000 Kick Offd Freekick OO0 ODO0OO0OOOODOO
oo0o0o0o00ooooooOooooooooooooon
doooooooobo NOOoboooooooooog
040 500NOO0OO0O0OOOODOOOOOOOOOOO
o0o0ooooooooooNO8OO0OOODOO
odbo0o0d0ooooooooooooooooooon
gbodoooooooooooboobooboooo
oooooooooooooood

4 0O0OO0OO0OOO0oOoOoobooOoOdg

4.1 00OO00OO0OO0OOODOObDOObOOOn

0000000000000 00000000000
00000000000000000000000000
000000000000 0000000000000
000000000000000000 60080000
06000000000000000300000000

Figure 3: Safety region: case 2
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Figure 4: Coarse-to-fine method: N = 2
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Figure 6: Safety/Unsafety region Figure 7: Weighted unsafety region
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Figure 8: Safety region: After 3rd

robot is placed
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Figure 9: Weighted unsafety region using the proposed Figure 10: Safety region: After 3rd robot is placed by

algorithm

Figure 11: Safety region: case2
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