RSJ2009AC3R2-04

Jdobobouoobuobogooooogo
Joooougbogoogd

o0000 OOODO ODODOUOO DOODO(0DOOOJST CREST)

Estimation of Camera’s Extrinsic Parameters in Measurement of Pedestrians
Using Subtraction Stereo

*Yuki HASHIMOTO, Yuma HOSHIKAWA, Kenji TERABAYASHI, Kazunori UMEDA
(Chuo Univ., CREST, JST)

Abstract— In this paper, estimation of camera’s extrinsic parameters in measurement of pedestrians using
“subtraction stereo” is discussed. Subtraction stereo is a stereo vision method that focuses on the movement

of objects to make a stereo camera robust and produces range images for moving regions.

Features of

pedestrians such as 3D position, height and width are measured from range images obtained by subtraction
stereo. Then a method to estimate extrinsic parameters of a camera is proposed. The basic algorithm of
the subtraction stereo is implemented on a commercially available stereo camera, and the effectiveness of the
method to estimate extrinsic parameters is verified by experiments using the stereo camera.
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Fig.3 z. — y. plane (z. = 0)

4. ODO0O0OO0OOOODOO

gooob2000ooooobbbbbboon
ggoboboobboobobbooobbooobooo
goboooboob 200b000b0oooooooo
gogobobuooooboooobooobbooobo

000000000Point Grey Research 0 0 Bum-
blebee2 (color, VGA, 48[fps], b = 120[mm], f =
3.8mm|, p = 74[um|) 0000000000000
0 320 x 240pixel] 00 OO0 O0OOOOOOOOOO
00 Bumblebee2OOOOOOOODOOOOODODOOO
gdbooboooboboooboobuoobooboo
goboobobooobooobooboobon

41 0OO0000O0OO0O0OOO0OOOO0OO0OO0DOOO0O0Od
gboooo

00000400000000000000000
ts =83m)000 ¢, =50[°)00000 64, =0/°]00
0ooooo

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000



RSJ2009AC3R2-04

Table 1 Estimated result of extrinsic parameters us-
ing the information of the ground

Height[m] Tilt[°] Roll[°]

Ave. 8.71  49.01 2.43
S.D. 0.36 3.19 4.15
True value 8.30  50.00 0

Table 2 Estimated result of extrinsic parameters us-
ing the information of pedestrians

Height[m] Tilt[°] Roll[°]

Ave. 7.64  46.06 -8.40
S.D. 0.34 2.21 4.00
True value 8.30 (7.45)  50.00 0
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Fig.5 Experimental scene
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Fig.6 Positions of the centroid of walking humans
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Fig.7 Model plane obtained from Fig.6
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Table 3 Estimated result of extrinsic parameters us-
ing the information of the pedestrian in the lab-

oratory
Height[m] Tilt[°] Roll[°]
Ave. 1.75  33.12 9.15
S.D. 0.79 6.39  27.03
True value 2.54 (1.73)  35.00 0
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Fig.8 Experimental scene

5. 00O

gbooboooooooboobobooooboooog
obooooooooboboboooooooooon
oboooooobooboboboooooooDooon
obooooooooboboboboooobooogon
obooooooooboboboboooobooogon
oood

gbooooooboobobobooooooog

276 B AOMRY MERPMEEES (200998158 ~178)

5100
4350
4600
4380
4100
=
3600
3380
3100
2850
2600
2380
2100
1880
1600
1380
1100
50

600

250

100

5000
4500
4000
3500
3000
d [pixel] 2500
2000
1500
1000
500
a

Fig.10 Model plane obtained from Fig.9
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