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Building global map in autonomous robot soccer system

ZHANG Xue-xi, YANG Yi-min, XIE Yun
(College of Automation, Guangdong University of Technology, Guangzhou Guangdong 510090, China )

Abstract: This paper is concerned with the cooperation between robots in building a global map. Based on the lo-
cal map-building through multi-sensors carried by a single robot, this paper studies the monocular front-vision modeling
method. Meanwhile, we elaborate two information fusion methods: density-based spatial clustering of applications with
noise(DBSCAN) clustering algorithm and maximum likelihood estimate fusion algorithm. By these two methods, the in-
formation about the location of opponent robots and the information about the location of the ball are fused, thus, a global
map is built. Experimental results show that through the cooperation of robots, a global map can be accurately built, which
compensates the information limitation in sensors of each single robot, and meets requirements in map-building in the
dynamic environment of autonomous robot soccer tournament.
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Fig. 1 Positioning of target B
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3.2 i H A% (Monocular front vision)
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Fig. 2 Sketch of global map-building
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(Information fusion of omni-vision based on
DBSCAN clustering arithmetic)
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Fig. 3 Data fusing based on DBSCAN arithmetic
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Fig. 4 Histogram of practice distance
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Table 1 The o variances of monocular front vision for different robot

il 500 550 600 650 700
WSS AT A 72 8.5698  12.2562 103103  13.3696  13.0816
HLES A0 RT M A 72 8.5322 11.9938  11.116  13.4556  13.0298
PLES ABIIRT M 52 8.6951  12.8794  9.9797  13.0875 12.2298
PLAs NAIRT AR 72 8.4131  12.4941  10.7801  14.3062  13.6585
PLEs ASHIRT S 52 8.7501  12.2777  10.8457  13.3696  14.5598

I PR 2 750 800 850 900 950 1000
PlLEs NIRT S )T 25 21.4447  20.5312  19.6063  19.338  21.6022  18.899
HLES A0 RT M A 522 19.0801 204978 19.6352  19.7789  21.5307  17.935
HLES SR I 722 19.7807  20.5312  20.2561  20.6189 22.6688  18.5155
WA NATIRT A T 25 203376 20.5312  19.9834  18.8403  20.5549  19.0675
HLES ASIIRT M 522 197811 205312 2033 189251  20.6928  18.1939
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Fig. 7 The status of the field
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Table 2 Positioning data of robot and moving objects collected by every robot’s sensors

Frss A Bk ORI OR2 OR3 OR4 OR5
CV  NULL NULL NULL NULL NULL NULL
R1(-850,0,0°) FV  NULL NULL NULL NULL NULL NULL
EV  NULL NULL NULL NULL NULL NULL
CV  NULL NULL NULL NULL  243,-150 182,250
R2(-447,0,90°) FV  NULL NULL NULL NULL NULL NULL
EV  NULL NULL NULL NULL NULL NULL

Cv NULL 248, 399 92, 340 NULL NULL NULL
R3(315,-47,44°) FV 3,63 NULL NULL NULL NULL NULL
EV NULL NULL NULL NULL NULL NULL

Cv NULL -334, 96 -188, 29 NULL NULL NULL
R4(410,156,270°) FV 2,64 NULL NULL NULL NULL NULL
EV NULL NULL NULL NULL NULL NULL

CV 392,59 394,-300 466,-152 -211, 105 NULL NULL
R5(468,-331,180°) FV NULL NULL NULL NULL NULL NULL
EV NULL NULL NULL NULL NULL NULL

A3 HABFESRLFATHEERE

Table 3 The data of all goals in world coordinate

1LIRES BR OR1 OR2 OR3 OR4 OR5

R1(-850, 0, 0°) NULL  NULL NULL NULL NULL NULL
R2(-447, 0, 90°) NULL NULL NULL NULL 430,161 458, -321
R3(315,-47, 44°) 419,51 768,59 620, 128 NULL NULL NULL
R4(410, 156, 270°) 418,52 756,47 606, 115 NULL NULL NULL
R5(468, -331, 180°) 429,60 752,45 601,111 377,540 NULL NULL
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Fig. 8 Local map of our five robots
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Fig. 9 The intersection area in local map of our five robots

5.2 4= E#IE (Global map-building)
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Fig. 10 Result of global map-building
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