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IMAGING METHOD, IMAGING DEVICE, AND ELECTRONIC DEVICE 

 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a SG national phase application of an International Application 

No. PCT/CN2016/091944, which claims priority to and benefits of Chinese Patent 5 

Application Serial No. 201510964215.X, filed with the State Intellectual Property 

Office of P. R. China on December 18, 2015, the entire contents of which are 

incorporated herein by reference. 

 

FIELD 10 

The present disclosure relates to imaging technologies, and particularly, to an 

imaging method, an imaging device, and an electronic device.   

 

BACKGROUND 

Images produced by an image sensor of a conventional imaging device, may have 15 

noise and be lack of clarity, in a low-luminance environment.   

 

SUMMARY 

The present disclosure aims to solve at least one of the problems existing in the 

prior art to some extent at least.  The present disclosure needs to provide an imaging 20 

method, an imaging device, and an electronic device.   

The imaging method of embodiments of the present disclosure includes the 

following steps of:   

providing an image sensor, the image sensor comprising a photosensitive pixel 

array and a filter arranged on the photosensitive unit array, the filter comprising a filter 25 

cell array, and each filter cell covering a plurality of photosensitive pixels to form a 

merged pixel; and 

reading outputs of the photosensitive pixel array, and adding the outputs of the 

photosensitive pixels of the same merged pixel to obtain a pixel value of the merged 

pixel, thereby producing a merged image.   30 

Because the noise of the merged pixel is less than a sum of noise of each 

photosensitive pixel before being merged, images, having higher signal to noise ratio, 

brightness, and definition, and less noise, can be captured by using the imaging method 

in low light.  The shortcomings of some 
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WHAT IS CLAIMED IS: 

1.  An imaging method, comprising the following steps of:   

providing an image sensor, the image sensor comprising a photosensitive pixel array and a 

filter arranged on the photosensitive pixel array, the filter comprising a filter cell array, and each 

filter cell covering a plurality of photosensitive pixels to form a merged pixel; and 5 

reading outputs of the photosensitive pixel array, and adding the outputs of the 

photosensitive pixels of the same merged pixel to obtain a pixel value of the merged pixel, 

thereby producing a merged image; wherein the imaging device comprises a register, each filter 

cell covering 2*2 photosensitive pixels;  

the step of reading further comprises:  10 

gathering and storing the outputs of the photosensitive pixels of rows k and k+1 into the 

register, wherein k=2n-1, n is a natural number, k+1 is less than or equal to the total row of the 

photosensitive pixels; and 

extracting the outputs of the photosensitive pixels of rows k and k+1 from the register, and 

adding the outputs of the photosensitive pixels of the same merged pixel to obtain a pixel value 15 

of the merged pixel.   

 

2.  The imaging method of claim 1, wherein the step of reading further comprises:   

converting analog signal outputs of the photosensitive pixels into digital signal 

outputs.   20 

 

3.  An imaging device, comprising:   

an image sensor, the image sensor comprising:   

    a photosensitive pixel array;   

    a filter arranged on the photosensitive pixel array, the filter comprising a filter cell 25 

array, each filter cell covering a plurality of photosensitive pixels to form a merged pixel; and 

 an image processing module coupled with the image sensor, and the image processing 

module configured to read outputs of the photosensitive pixel array, and add the outputs of the 

photosensitive pixels of the same merged pixel to obtain a pixel value of the merged pixel, 

thereby producing a merged image;  30 

 the imaging device further comprises a register and a control module, wherein the 

control module is configured to sequentially gather the outputs of the photosensitive 

pixels of rows k and k+1, which are completed by current exposure, and store the outputs 
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into the register, in which k=2n-1, n is a natural number, and k+1 is less than or equal to 

the total row of the photosensitive pixel array.    

 

4.  The imaging device of claim 3, wherein the image sensor comprises a CMOS 

sensor.   5 

 

5.  The imaging device of claim 3, wherein the filter cell array comprises a Bayer array.   

 

6.  The imaging device of claim 3, wherein each filter cell covers 2*2 photosensitive 

pixels.   10 

 

7.  The imaging device of claim 3, wherein the control module is configured to control 

the line-by-line exposure of the photosensitive pixel array.   

 

8.  The imaging device of claim 3, wherein the image sensor comprises an analog-to-15 

digital converter, each photosensitive pixel is connected to an analog-to-digital converter, the 

analog-to-digital converter is configured to convert analog signal outputs of the photosensitive 

pixels into digital signal outputs;   

the digital signal outputs are configured to be stored in the register; 

the image processing module is configured to add the digital signal outputs of the 20 

photosensitive pixels of the same merged pixel to obtain a pixel value of the merged pixel.   

 

9.  The imaging device of claim 3, wherein the image sensor comprises a micro-lens 

array arranged on the filter, and each micro-lens corresponds to a photosensitive pixel.   

 25 

10.  An electronic device, comprising:   

the imaging device of any one of claims 3-9.  

 

11.  The electronic device of claim 10, wherein the electronic device comprises a cell 

phone.   30 

 

12.  The electronic device of claim 11, wherein the imaging device comprises a front-

facing camera of the cell phone.   
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13.  The electronic device of claim 10, wherein the electronic device comprises a 

central processing unit and an external storage connected to the imaging device, and the central 

processing unit is configured to control the external storage to store the merged image.   

 5 

14.  The electronic device of claim 10, wherein the electronic device comprises a central 

processing unit and a display device connected to the imaging device, and the central processing 

unit is configured to control the display device to display the merged image.   

 

15. The imaging device of claim 7, wherein the control module is connected to a row 10 

selection logic unit and a column selection logic unit, the row selection logic unit and the 

column selection logic unit are connected to a switch tube corresponding to each of the 

photosensitive pixels, and the control module is configured to control the row selection logic 

unit and the column selection logic unit to select a switch tube of the photosensitive pixel at a 

specific position.   15 

 

16. The electronic device of claim 13, wherein the external storage comprises a SM (Smart 

Media) card and a CF (Compact Flash) card.   

 

17. The electronic device of claim 14, wherein the display device comprises an LED 20 

display.   

 

18. The electronic device of claim 10, wherein the image processing module comprises an 

image signal processing chip.    
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