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A Method of Estimating Self-position with an Image by Using Geometric Shape of Goal
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Abstract

O This paper describes a new method for es-
timating self-position of AIBO robot with only
one image by using the information of the geo-
metrical shape of goal. Although the relative
position between landmarks and a robot are
usually determined by using a multiple cam-
era system equipped on the robot, it is some-
times able to determine the self-position even
from only one image if the effective informa-
tion of the landmarks are known. Soccer goals
has some specific features such that both goal
posts are parallel, and each goal post and goal
bar are orthogonal. By using these geometric
information, self-position of AIBO robot were
tried to estimate with images taken from a cam-
era equipped on the robot at 66 different points
in the field. Analysis results show that estima-
tion errors at 33 points (53.0%) were within
20cm, and relative errors at 52 points (78.8%),
that are the ratio of estimation error and the
distances between each point and the center of
goal, are within 20% and those at 16 (24.2%)

are within 1%.
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XEERZ (cm)
-150 -100 -50 0 50 100 150
50 |(-159.3 ,55.5) |(-~104.5 ,58.5) (102.1 ,97.5) | (177.1 ,123.2)
100|(-159.5 168.9) [ (-99.5 ,102.4) | (-53.2 ,99.8) (@) (87.9 ,124.3) | (142.2 ,172.1)
Z1150|(-144.7 ,78.4) [(-100.1 ,149.9) | (-50.4 ,151.1) (0,150.2) (49 ,150.5) | (82.2 ,166.5) | (130.8 ,143.0)
& 200](-154.3 ,159.5) [(-103.5 ,189.9) | (-46.2 ,199.4) (1.,199.4) | (28.1 ,204.6)| (30.0,227.6)| (81.8,267.1)
#%(250[(-162.9 ,193.3) | (-98.8 .249.0) | (-49.7 ,248.8) [ (0.45 ,248.8)| (44.2 248.0) (6.2 ,267.2) | (149.9 ,250.3)
~1300|(-143.0 ,286.8) [(-100.4 ,300.3) | (-39.2 ,299.1) | (-27.8 ,285.4) | (-15.8 ,300.5) [ (20.4 ,317.3) | (107.5,330.3)
cm|350|(-149.2 ,334.5) | (-92.8 ,332.7) | (-50.1 ,345.0)| (-1.3,350.7) | (71.1 ,323.9) | (-16.7 ,313.0) | (149.3 ,350.1)
—1400{(-147.6 ,87.8) [ (-99.3 ,384.5) [ (-50.9 ,400.4) | (-1.1.,399.7) | (-19.9 ,373.9) =) (8.2 437.5)
450| (-63.2 ,487.3) | (-97.2 437.5) | (-57.7 .436.5) | (-1.2 449.2)| (51.3 449.6) | (100.2 .440.5) | (144.7 413.2)
500|(-146.4 ,476.4) |(-104.0 ,453.2) | (-59.8 ,441.6) [ (-7.1 ,445.3)| (50.2 ,450.8) | (-0.1 ,445.1) | (108.8 ,455.3)
02 0000000000em0O
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-150 -100 -50 0 50 100 150
50| (-9.4.,55) (4.5, 85) (22,476) | (27.2,73.3)
100] (-9.5, 68.9) (0.6 ,2.4) (-3.2,-0.2) =) (-=12.1,243) | (-7.8,72.1)
21150 (54 -711.7)[ (=01 ,-0.1) | (-0.4,1.1) (0,0.2 (-1.,05) [(-17.9.16.5) | (-19.3 . -7.1)
PE[200] (-44 -406) (=35 -102)] (3.8, -0.6) (1,-06) | (-22,47) |(-70.0,27.6) | (-68.3,67.1)
#Z(250] (-13,-56.8)[ (1.3.-1) (0.3 ,-1.3) (05,-13) | (-58,-2.1)|(-938,17.3) | (-0.2,0.3)
~[300] (7.1,-13.2)] (-0.4,0.3) (108 ,-1) [ (-27.9 . -14.7)] (-65.9,05) | (-79.6 ,17.3) | (-42.5 , 30.3)
cm{350] (0.8 ,-15.6) (7.3,-17.3) (-01,-5.1) | (-1.4,0.7) (21.2 ,-26.2)[(-116.7 ., -37) | (-0.8,0.2)
—[400] (2.5,-31.2) 0.8,-155) (-0.9,0.5) (-12,-03) | (=70,-26.2) ) (-141.8 , 37.6)
450 (86.9 , 37.3) (29 ,-125) (-7.8,-13.6) (-1.3,-0.9) (1.4 ,-0.4) (03,-96) | (-5.4,-36.8)
500] (3.7,-236) (-4.0,-46.9) (-9.8,-585)| (-7.1,-54.7) (0.2 ,-49.2)[(-100.1 , -55) | (-41.3 , -44.8)
N 0 4. 000000000000000000000
XEERZ(cm)
N -150 [ -100 | -50 0 50 100 [ 150
50| 6.9 8.6 42.6 | 49.4
100| 386 | 1.7 2.9 - 19.2 | 40.2
F‘S § Z[150] 13.6 [ 0.0 0.7 0.1 07 | 135 | 97
& £ EE[200] 16.3 | 4.8 1.9 0.6 [ 109 [ 336 [ 383
1 o #Z[250] 20.0 | 0.6 0.5 0.5 24 [354 | 0.1
~[300] 4.5 0.2 36 | 105 | 21.7 [ 258 [ 156
s cm{350] 4.1 5.2 1.4 0.4 95 | 336 | 0.2
—[400] 2.9 338 0.2 03 | 185 - 34.3
. 450 199 | 34 35 0.3 0.3 2.1 7.8
500 46 | 11.6 | 11.8 | 11.0 | 98 [ 224 [ 117
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