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DRE (Dual Resolution and Exposure) Imaging Method with Single Image Sensor for High Resolution and High-Sensitivity Imaging
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Abstract

We proposed a Dual Resolution and Exposure (DRE) method for high-sensitivity, high-resolution imaging, where its high
sensitivity is realized by long-term exposure in green pixels while taking into account human vision characteristics. As a result of the
extended exposure time of green pixels, motion blur becomes large. For the purpose of reducing the motion blur, motion information which
is detected from red and blue pixels are applied to each frame. To implement this method in a DRE camera system, we developed a DRE
image sensor which reads out two types of exposure images: long-term exposure from green pixels and short-term exposure from red/blue

pixels. The proposed method achieved four times higher sensitivity without any motion blur than conventional imaging.
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Fig. 2 Power spectrum of natural color image
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Fig. 3 RGB images captured during imaging with green LED
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Fig. 4 DRE method using single image sensor
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Fig. 5 PSNR property of DRE method
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Table 1 Specification of single image sensor for DRE method

Process technology 0.25u m 1P3M
Effective pixels 4120 (H)x 2172 (V)
Optical format 2.2/3 inch

Horizontal channel 4ch (Gr/Gb/R/B)

Aspect ratio 9:16
Conversion gain 70 V/ele
Full well capacity 15 000 ele
Noise floor 5 ele
Sensitivity 2000 mV/lux/s
Frame rate 24 fps
Output signal 10 bit digital full parallel
Output frequency 66 MHz
Supply voltage 30V
Package 144 pin LCC
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Fig. 6 Circuit block diagram of image sensor
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Fig. 7 Timing diagram of control pulse
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Fig. 8 Result of DRE method
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