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Dual Sensor Camera System with Different Spatial-temporal Resolution
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In accordance with the development of camera technology, requirements of high-quality
video have been remarkably increased. Some factors required for high-quality video are high-
resolution and high-frame rate. Limitation of pixel transfer rate has, however, restricted the
compatibility of high-resolution and high-frame rate in commercial cameras. In this paper,
we propose a dual sensor camera consisting of two distinct cameras: one with high-resolution,
low-frame rate and the other with low-resolution, high-frame rate. The system is capable of
capturing two different image sequences: high-resolution images and high-frame rate images.
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A sensor calibration method for the dual sensor camera is also proposed in the paper.

1. Oo0o0oano

gboooooboboobobooobooobooobooonon
goooobooooooboooooooocOooooo
goooooooooobooocbobooooooooo
gooobooooooooboboooooboobooooon
gbooOoocoobooooooobooobooooboon
goooooooooooooobooobooooooo
gooobooooooobooobobooooooooo
OONHKOOOOOOOOOOOOOYooooo
gobooooobooooooooooooooooon
0400000000000060fpsO0000O0O0O0O
goooboooooooooooobooooooo
goooboboobooooooooobooobocoooooo

fO000ooooooooooo
Graduate School of Engineering Science, Osaka Univer-
sity
++ 000000
Eizoh Co., LTD.

35

0000?0000000000000000000
gooobooooooobooooboooboooooo
uboooooooocobooobooboobooooooo
O004K0O000O0O0O0O0000 4,09 x 2,160 O
O024fps00000000000OOOOOOOOO
oooooboooooooooooocoooooboooon
ooooooooooooooooboooboooooo
gooobooooooobooooobooboooooo
ooboooobooobooobooooDooo
O00OO00D00oO0O0oOoooDoOoOooon NTSC
gbooobooobooboooooboooooann
0000 30fps000000000 640 x 480 OO
ooooooocoooooooobOboooooooo
OooOO0O0OD0D0000 4,000x4,000000000
ooooobobooooooobooobooooooooo
obooobooooobooooboooobooooo
O0000000000000000 CCDO Charge
Coupled DeviceOO OO OOO0O0O00O0OOOOOO
goooooooooooooobooobooooooo



36 ooooooooooooooooooooboboooooooo

goooobobooooooobooboooooobooobooon
goboboooooooboooooooboooboooooo
goboooobooooobobooooooooooon

gobobooooooooooobooooooooo
gbooooboboobobooboboobono 200
gooobobooooooobobooooboooooo
goooobooooooooooooooooooo
gooobobooodoooooooooooooooon
goooboboooooooboobooooooboooobo
gooobobooooooobooboooobooooon
goooo2000ooooocbooooooooon
goooooooooooooobooooooooo
ooooooooooobobOoboOoo0o0o0o0o0oooao
goobooooooooooz2000000o0ooon
gooobooooooobooooooooooooon
gob2000000000000000000O0AO
gooooboooooooooboooooooboooo
goooooooboooooooobooooooon
gooooobooooooooobooooooooon
g200000000000000000O0O000AO0
gooooooo

obooobooooooooooooooobooo
goooobooooooboooooboooooooon
goooboooooooooooocoooonoooon
gboobooboboobooboooooboooo 20
goooboboooooooboboooooooooo
0000000000000000000000%0
gboboooooooooooono 2000000
goooobooooooooooooooooooon
0000000000000Y 0000000000
goooobooooooooooooooooooo
00000000000000Y 000000000
goboooooboooooooooooboooboooooo
gobooooooooboooooooboooonoooon
goooobooooooooooooooooooo
goooboooooooooooooboooboooooo
goooboboooooooboboooooooooo
goooooood

gbooooooooboo 1100000000
gooobooooooooboobooooboooooo
goooobooooooooooooooooooo
gooobooooooooooobooooooooo
goooboooooooboooobooooooooo
goboooooooooooooboooooboooo
goooboobooooooooooboooooooo
goooboooooooooooboooooooo

Mar. 2006

High-resolution and low-frame rate video

les

Key frame
*Synchronization
*Geometric adjustment

Key frame
*Synchronization

*Geometric adjustment

L] Ll BTl ] [ [

Low-resolution and high-frame rate video

01 0oOooo

Fig.1 Synchronization of images.
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Table 1 Specification of Dual Sensor Camera.

High-resolution &
low-frame rate

Low-resolution &
high-frame rate

Resolution
Frame rate
Output image
Output format

4,008 x 2,672 pixels
4.29 fps

Bayer Color

8 bits/pixel

1,008 x 1,018 pixels
30 fps

Bayer Color

8 bits/pixel

Recording time|145 min
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Fig.4 High-resolution image with low-frame rate
(4,008 x 2,672 pixels, 4.29 fps).
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Fig.5 Low-resolution image with high-frame rate
(1,008 x 1,018 pixels, 30 fps).
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Fig.6 Dual Sensor Camera.
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Fig.7 Processing of pulse generator.
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Fig.8 World coordinate and image coordinate.
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Fig.9 Relationship of camera parameters and coordinate.
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Fig.10 Processing flow.
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Table 2 Camera parameters.

High-resolution = Low-resolution
f [mm)] 55.0 10.0
K X 107% [1/mm?] 1.0 8.0
Ty [mm)] —100.0 —100.0
Ty [mm)] —100.0 —100.0
T. [mm)] 600.0 600.0
R, [deg] 0.0 0.0
Ry [deg] 30.0 30.0
R, [deg] 0.0 0.0
Cy [pixel] 2000.0 500.0
Cy [pixel] 1300.0 500.0
038 0Oooo
Table 3 Estimated camera parameters.
High-resolution = Low-resolution
f [mm)] 54.98 10.14
kX 107% [1/mm?] 1.00 8.06
T, [mm] —100.17 —95.01
Ty [mm)] —100.70 —101.80
T. [mm)] 599.57 608.29
R, [deg] 0.24 0.27
Ry [deg] 29.96 30.46
R, [deg] 0.03 0.07
Cy [pixel] 2000.95 490.80
Cy [pixel] 1301.18 502.33
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Fig.11 Calibrated high resolution and low resolution
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Fig. 12 Histograms of observed images.
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Fig. 18 Generated image.
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Fig.19 Magnified generated image.

020 000O0O0OO0OOO0ODOOO
Fig.20 Magnified low-resolution image.
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