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Dual Sensor Camera System with Different Spatial-Temporal Resolution

TOMOHIRO SHIGEMOTO,! AKIRA HOSHIKAWA," HAJIME NAGAHARA,t
YosHIO IwAl,t MASAHIKO YACHIDAT and HIROYUKI TANAKAt

A requirement of high-quality video is getting bigger video as a result of development of
camera technology. High-resolution and high-frame rate are some factors of high-quality video.
However,the high-resolution is incompatible with the high-frame on common camera, because
of limitation of pixel transfer rate. In this paper, we propose dual sensor camera that consist
of high-resolution sensor with low-frame rate and low-resolution sensor with high-frame rate.
The camera can capture two different spatio-temporal image sequences that include fine im-
age and smooth motion information. We also propose sensor calibration for the dual sensor
camera.
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Fig.1 Synchronization of images
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Fig.2 System architecture
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Table 1 Specification of Dual Sensor Camera
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Fig.7 Process of double buffering
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quired of low-resolution and high-frame rate camera
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Fig.9 Processing of pulse generator
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Fig.12 Relationship of parameters and coodinate
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Table 2 Camera parameters

ooooood ooooooo
f [mm] 55.0 10.0
x107*  [1/mm?] 1.0 8.0
T, [mm] -100.0 -100.0
T, [mm] -100.0 -100.0
T, [mm] 600.0 600.0
Ry [deg] 0.0 0.0
R, [deg] 30.0 30.0
R, [deg] 0.0 0.0
Ca [pixel] 2000.0 500.0
Cy [pixel] 1300.0 500.0
03 0000

Table 3 Estimated camera parameters
goooooo ooooooo
f [mm] 54.942623 10.596362
Kk x107*  [1/mm?] 0.999382 7.373913
Ty [mm] -100.478189 -75.190617
T, [mm] -101.190593 -101.239043
T, [mm] 598.123076 635.357688
R, [deg] 0.986704 0.889282
R, [deg] 29.904136 32.220775
R. [deg] -0.026804 -0.047176
Cy [pixel] 1998.867619 452.927068
Cy [pixel] 1309.058249 501.812715
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Fig.13 Input high resolution image
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Fig.14 Input low resolution image
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Fig. 15 Histogram of input high resolution image
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Fig. 16 Histogram of input low resolution image
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Calibratied high resolution image
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Fig. 18 Calibratied low resolution image

0035 A
003 ’,\\ A
g N1 = :
0.015 A I \
oor |k J\
voos |k
0 u L

0 50 100

150

200

250

BE

019 00000000O0O00000

Fig. 19 Histogram of calibratied high resolution image
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Fig.20 Histogram of calibratied low resolution image
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Fig.21 Subtracted image
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Fig.22 Histogram of subtracted image
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