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CAMERA ASSEMBLY AND MOBILE ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is an SG national phase application of International Application No.

PCT/CN2018/085360, filed on May 2, 2018, which is based on and claims priority of Chinese5

Patent Application No. 201710305891.5, filed on May 3, 2017, the entire contents of which are

incorporated herein by reference.

FIELD

The present disclosure relates to electronic devices, and more particularly to a camera10

assembly, and a mobile electronic device.

BACKGROUND

Typically, a front camera can be set on a phone to capture a selfie, while a light sensor can be

set to adjust display brightness of a screen of the phone according to ambient brightness. However,15

when both the front camera and the light sensor are set on the phone, a large space would be

occupied by them, such that the space for locating the display screen in the phone decreases, thus

leading to a low screen-to-body ratio.

DISCLOSURE20

Embodiments of the present disclosure provide a camera assembly and a mobile electronic

device.

The camera assembly according to embodiments of the present disclosure includes at least

two image sensors. Each image sensor includes a pixel array and a control circuit. The pixel array

includes a light sensing region and an imaging region. The control circuit is configured to control25

the light sensing region to detect an illumination intensity when a light sensing instruction is

received; and to control the imaging region to obtain an image when an imaging instruction is

received.

In an embodiment, the imaging region of each image sensor is contiguous and located in the

middle of the pixel array, and the light sensing region of each image sensor is located around the30

imaging region of said image sensor.

In an embodiment, the light sensing region of each image sensor comprises at least two light

sensing sub-regions having basically a same area and spaced from each other.

In an embodiment, the at least two light sensing sub-regions comprise a left light sensing

sub-region on the left of the imaging region and a right light sensing sub-region on the right of the35

imaging region. The left light sensing sub-region and the right light sensing sub-region are

arranged symmetrically. The left light sensing sub-region is configured to detect a left illumination

intensity. The right light sensing sub-region is configured to detect a right illumination intensity,
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and the illumination intensity detected by the light sensing region is a mean value of the left

illumination intensity and the right illumination intensity.

In an embodiment, the at least two light sensing sub-regions comprise an upper light sensing

sub-region above the imaging region and a lower light sensing sub-region below the imaging

region. The upper light sensing sub-region and the lower light sensing sub-region are arranged5

symmetrically. The upper light sensing sub-region is configured to detect an upper illumination

intensity. The lower light sensing sub-region is configured to detect a lower illumination intensity,

and the illumination intensity detected by the light sensing region is a mean value of the upper

illumination intensity and the lower illumination intensity.

In an embodiment, the at least two light sensing sub-regions comprise a left light sensing10

sub-region on the left of the imaging region, a right light sensing sub-region on the right of the

imaging region, an upper light sensing sub-region above the imaging region and a lower light

sensing sub-region below the imaging region. The left light sensing sub-region and the right light

sensing sub-region are arranged symmetrically. The upper light sensing sub-region and the lower

light sensing sub-region are arranged symmetrically. The left light sensing sub-region is15

configured to detect a left illumination intensity. The right light sensing sub-region is configured to

detect a right illumination intensity. The upper light sensing sub-region is configured to detect an

upper illumination intensity. The lower light sensing sub-region is configured to detect a lower

illumination intensity, and the illumination intensity detected by the light sensing region is a mean

value of the left illumination intensity, the right illumination intensity, the upper illumination20

intensity and the lower illumination intensity.

In an embodiment, the pixel array of one image sensor is in a shape of one of a circle and an

ellipse, the imaging region of said image sensor is in a shape of an inscribed rectangle of the pixel

array. The light sensing region of said image sensor comprises a region other than the inscribed

rectangle of the one of the circle and the ellipse.25

In an embodiment, the pixel array of one image sensor is in a shape of a rectangle, the

imaging region of said image sensor is in a shape of one of an inscribed circle and an inscribed

ellipse of the rectangle, and the light sensing region of said image sensor comprises a region other

than the one of the inscribed circle and the inscribed ellipse of the rectangle.

In an embodiment, the imaging region of each image sensor is contiguous and the light30

sensing region of each image sensor is contiguous. The imaging region and the light sensing

region of each image sensor share a common boundary.

In an embodiment, the pixel array of each image sensor is configured such that at least one of

following conditions is satisfied: a ratio of an area of the imaging region of said image sensor to an

area of the pixel array of said image sensor being greater than or equal to 0.6; and a ratio of an area35

of the light sensing region of said image sensor to the area of the pixel array of said image sensor

being greater than or equal to 0.1.

In an embodiment, an area of the imaging region of one of the at least two image sensors is
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greater than an area of the imaging region of a further one of the at least two image sensors.

The mobile electronic device according to embodiments of the present disclosure includes the

camera assembly described above. The mobile electronic device further includes a processor. The

processor is configured to generate the light sensing instruction and the imaging instruction.

In an embodiment, the mobile electronic device comprises one camera assembly configured5

as a front camera assembly. When light sensing regions of at least two image sensors of the camera

assembly detect a first illumination intensity and a second illumination intensity respectively, the

processor is configured to: determine a maximum of the first illumination intensity and the second

illumination intensity as a final illumination intensity; or obtain a mean value of the first

illumination intensity and the second illumination intensity as a final illumination intensity.10

In an embodiment, the mobile electronic device comprises at least two camera assemblies,

one of the at least two camera assemblies is configured as a front camera assembly and a further

one of the at least two camera assemblies is configured as a rear camera assembly. When two light

sensing regions of the front camera assembly detect a first illumination intensity and a second

illumination intensity respectively, and two light sensing regions of the rear camera assembly15

detect a third illumination intensity and a fourth illumination intensity respectively, the processor

is configured to: determine a maximum of the first illumination intensity, the second illumination

intensity, the third illumination intensity and the fourth illumination intensity as a final

illumination intensity; or obtain a mean value of the first illumination intensity and the second

illumination intensity as a front illumination intensity, obtain a mean value of the third illumination20

intensity and the fourth illumination intensity as a rear illumination intensity, and determine a

maximum of the front illumination intensity and the rear illumination intensity as a final

illumination intensity; or determine a maximum of the first illumination intensity and the second

illumination intensity as a front illumination intensity, obtain a mean value of the third illumination

intensity and the fourth illumination intensity as a rear illumination intensity, and determine a25

maximum of the front illumination intensity and the rear illumination intensity as a final

illumination intensity; or obtain a mean value of the first illumination intensity and the second

illumination intensity as a front illumination intensity, determine a maximum of the third

illumination intensity and the fourth illumination intensity as a rear illumination intensity, and

determine a maximum of the front illumination intensity and the rear illumination intensity as a30

final illumination intensity.

In an embodiment, the mobile electronic device comprises at least two camera assemblies,

one of the at least two camera assemblies is configured as a front camera assembly and a further

one of the at least two camera assemblies is configured as a rear camera assembly. When a light

sensing region of the front camera assembly detects a first illumination intensity, and a light35

sensing region of the rear camera assembly detects a second illumination intensity, the processor is

configured to: determine a maximum of the first illumination intensity and the second illumination

intensity as a final illumination intensity.
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In an embodiment, the mobile electronic device comprises at least two camera assemblies,

one of the at least two camera assemblies is configured as a front camera assembly and a further

one of the at least two camera assemblies is configured as a rear camera assembly. When two light

sensing regions of the front camera assembly detect a first illumination intensity and a second

illumination intensity respectively, and a light sensing region of the rear camera assembly detects a5

third illumination intensity, the processor is configured to: determine a maximum of the first

illumination intensity and the second illumination intensity as a front illumination intensity, and

determine a maximum of the front illumination intensity and the third illumination intensity as a

final illumination intensity; or obtain a mean value of the first illumination intensity and the

second illumination intensity as a front illumination intensity, and determine a maximum of the10

front illumination intensity and the third illumination intensity as a final illumination intensity.

In an embodiment, the mobile electronic device comprises at least two camera assemblies,

one of the at least two camera assemblies is configured as a front camera assembly and a further

one of the at least two camera assemblies is configured as a rear camera assembly. When a light

sensing region of the front camera assembly detects a first illumination intensity, and two light15

sensing regions of the rear camera assembly detect a second illumination intensity and a third

illumination intensity respectively, the processor is configured to: determine a maximum of the

second illumination intensity and the third illumination intensity as a rear illumination intensity,

and determine a maximum of the rear illumination intensity and the first illumination intensity as a

final illumination intensity; or obtain a mean value of the second illumination intensity and the20

third illumination intensity as a rear illumination intensity, and determine a maximum of the rear

illumination intensity and the first illumination intensity as a final illumination intensity.

In an embodiment, the mobile electronic device further comprises another camera assembly.

The another camera assembly comprises an image sensor comprising: a pixel array and a control

circuit. The pixel array comprises a light sensing region and an imaging region. The control circuit25

is configured to: control the light sensing region of the imaging sensor of the another camera

assembly to detect an illumination intensity when the light sensing instruction is received; and

control the imaging region of the imaging sensor of the another camera assembly to obtain an

image when the imaging instruction is received.

In an embodiment, the mobile electronic device comprises one camera assembly configured30

as one of a front camera assembly and a rear camera assembly, and the said another camera

assembly is configured as the other one of the front camera assembly and the rear camera

assembly.

Additional aspects and advantages of embodiments of present disclosure will be given in part

in the following descriptions, become apparent in part from the following descriptions, or be35

learned from the practice of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
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These and other aspects and advantages of embodiments of the present disclosure will

become apparent and more readily appreciated from the following descriptions made with

reference to the drawings.

Fig. 1 is a schematic diagram of a camera assembly according to an embodiment of the

present disclosure.5

Fig. 2 is a schematic stereogram of an electronic device according to an embodiment of the

present disclosure.

Fig. 3 is a front view and a back view of an electronic device according to an embodiment of

the present disclosure.

Fig. 4 is a schematic diagram of a different camera assembly according to an embodiment of10

the present disclosure.

Fig. 5 is a front view and a back view of an electronic device according to an embodiment of

the present disclosure.

Fig. 6 is a front view and a back view of an electronic device according to an embodiment of

the present disclosure.15

Fig. 7 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.

Fig. 8 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.

Fig. 9 is a schematic diagram of a pixel array according to an embodiment of the present20

disclosure.

Fig. 10 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.

Fig. 11 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.25

Fig. 12 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.

Fig. 13 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.

Fig. 14 is a schematic diagram of a pixel array according to an embodiment of the present30

disclosure.

Fig. 15 is a schematic diagram of a pixel array according to an embodiment of the present

disclosure.

EMBODIMENTS OF THE PRESENT DISCLOSURE35

Reference will now be made in detail to exemplary embodiments, examples of which are

illustrated in the accompanying drawings, in which the same or similar reference numbers

throughout the drawings represent the same or similar elements or elements having same or similar
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functions. Embodiments described below with reference to drawings are merely exemplary and

used for explaining the present disclosure, and should not be understood as limitation to the

present disclosure.

In the present disclosure, unless specified or limited otherwise, a structure in which a first

feature is “on” a second feature may include an embodiment in which the first feature directly5

contacts the second feature, and may also include an embodiment in which the first feature

indirectly contacts the second feature via an intermediate medium. Moreover, a structure in which

a first feature is “on”, “over” or “above” a second feature may indicate that the first feature is right

above the second feature or obliquely above the second feature, or just indicate that a horizontal

level of the first feature is higher than the second feature. A structure in which a first feature is10

“below”, or “under” a second feature may indicate that the first feature is right under the second

feature or obliquely under the second feature, or just indicate that a horizontal level of the first

feature is lower than the second feature.

Referring to Fig. 1 and Fig. 2, the camera assembly 100 according to embodiments of the

present disclosure includes two lens assemblies 10. Each lens assembly 10 includes an image15

sensor 12. Each image sensor 12 includes a pixel array 122 and a control circuit 124.

The pixel array 122 includes a light sensing region 1222 and an imaging region 1224. The

control circuit 124 is configured to control the light sensing region 1222 to detect an illumination

intensity when a light sensing instruction is received. The control circuit 124 is further configured

to control the imaging region 1224 to obtain an image when an imaging instruction is received.20

In some embodiments, the lens assembly 10 further includes a filter 14. The filter 14 and the

imaging region 1224 are arranged correspondingly. Light would reach the imaging region 1224

after passing through the filter 14. The filter 14 may be an RGB filter 14. The RGB filter 14 can be

arranged in Bayer array to allow light L to pass through the filter 14 and pass through the imaging

region 1224, so as to obtain a color image. Further, in some embodiments, the lens assembly 1025

may further include a visible filter. The visible filter and the light sensing region 1222 are arranged

correspondingly to allow light L to pass through the visible filter and to reach the light sensing

region 1222. In this way, after the light L passes through the visible filter, visible light of the light

L can reach the light sensing region 1222, such that the light sensing region 1222 can detect the

illumination intensity of the visible light, thus avoiding interference of invisible light such as30

infrared light, ultraviolet light or the like in the light L.

The camera assembly 100 according to embodiments of the present disclosure can be applied

in an electronic device 1000 according to embodiments of the present disclosure. The electronic

device 1000 further includes a processor 200. The processor 200 is configured to generate the light

sensing instruction and the imaging instruction. In some embodiments, the electronic device 100035

further includes a display screen 300. The display screen 300 is configured to display data

information such as video, image, text, icon and the like.

In the camera assembly 100 and the electronic device 1000 mentioned above, the control
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circuit 124 can realize both detection of the illumination intensity and acquisition of the image by

controlling the pixel array 122. In this way, it is unnecessary to set both a camera component and a

light sensor component, such that the number of components is reduced, a ratio of space for

locating the display screen 300 can be increased, thus increasing the screen-to-body ratio of the

electronic device 1000.5

In some embodiments, two lens assemblies 10 include a main lens assembly and a secondary

lens assembly. An area of the imaging region of the main lens assembly is larger than an area of

the imaging region of the secondary lens assembly, such that the main lens assembly can realize a

better imaging quality. Further, an area of the pixel array 122 of the main lens assembly can be the

same as or be different from an area of the pixel array 122 of secondary lens assembly.10

The electronic device 1000 may be a cell phone, a tablet computer, a smart watch or the like.

The electronic device 1000 according to embodiments of the present will be explained by taking a

cell phone as an example. The illumination intensity detected by the camera assembly 100 can be

considered as the basis for adjusting display brightness of the display screen 300 of the electronic

device 1000. For example, when the illumination intensity is high, the display brightness of the15

display screen 300 can be increased. When the illumination intensity is changed from a high value

to a value less than a certain threshold, it can be determined that a user is answering the phone,

such that the display screen 300 can be turned off. The image obtained by the camera assembly 10

can be displayed on the display screen 300, or stored in storage medium of the electronic device

1000 for reading or transmitting.20

The camera assembly 100 together with the display screen 300 can be set on a front face 400

of the electronic device 1000. The camera assembly 100 can also be disposed on a back face 500

or side face of the electronic device 1000. The two lens assemblies 10 of the camera assembly 100

can be arranged laterally or longitudinally.

The processor 200 is configured to generate the light sensing instruction and the imaging25

instruction. Further, the processor 200 is configured to transmit the light sensing instruction and

the imaging instruction to the control circuit 124. In some embodiments, the processor 200 can

separately generate and transmit the light sensing instruction, or separately generate and transmit

the imaging instruction, or simultaneously generate and transmit the light sensing instruction and

the imaging instruction. The light sensing instruction and the imaging instruction can be generated30

by the processor 200 when receiving an input operation. The input operation can be an operation

inputted by the user or by an application environment. For example, in the cell phone according to

embodiments of the present disclosure, the light sensing instruction and the imaging instruction

can be generated by the processor 200 after receiving an operation of touching the cell phone or

pressing a certain function key (including a physical key, a virtual key) from the user. In some35

embodiments, the light sensing instruction and the imaging instruction can be generated by the

processor 200 when the system time of the cell phone reaches a predetermined time point.

A single control circuit 124 can receive the light sensing instruction and the imaging
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instruction simultaneously. In other words, the control circuit 124 can simultaneously control the

light sensing region 1222 to detect the illumination intensity and control the imaging region 1224

to acquire the image. Certainly, the control circuit 124 can also be configured to separately receive

the light sensing instruction to control the light sensing region 1222 to detect the illumination

intensity, or separately receive the imaging instruction to control the imaging region 1224 to5

acquire the image. When the control circuit 124 does not receive the light sensing instruction and

the imaging instruction, the light sensing region 1222 and the imaging region 1224 may be in the

non-operating state.

The two control circuits 124 may receive the light sensing instruction and the imaging

instruction separately. The camera assembly 100 may generate two light sensing instructions and10

two imaging instructions, which may be a first light sensing instruction, a second light sensing

instruction, a first imaging instruction and a second imaging instruction. The first light sensing

instruction may be sent only to a first control circuit 124, but not to a second control circuit 124.

The second light sensing instruction may be sent only to the second control circuit 124, but not to

the first control circuit 124. Similarly, the first imaging instruction may be sent only to the first15

control circuit 124, but not to the second control circuit 124. The second imaging instruction may

be sent only to the second control circuit 124, but not to the first control circuit 124. The two

control circuits 124 may receive the light sensing instruction and the imaging instruction

simultaneously. For example, the camera assembly 100 may generate a light sensing instruction

and an imaging instruction. The light sensing instruction is sent to the first control circuit 124 and20

the second control circuit 124 simultaneously. In other words, one light sensing instruction may be

used to control two light sensing regions 1222 to detect the illumination intensity. Similarly, the

imaging instruction is sent to the first control circuit 124 and the second control circuit

simultaneously. In other words, one imaging instruction may be used to control two imaging

regions 1224 to acquire images.25

In some embodiments, the pixel array 122 includes a plurality of pixels arranged in an array.

The pixels in the light sensing region 1222 are configured to detect the illumination intensity. The

pixels in the imaging region 1224 are configured to acquire the image. Each pixel can generate

corresponding electric quantity according to the illumination intensity of light reaching the pixel.

The control circuit 124 is electrically connected to each pixel. The control circuit 124 acquires the30

electric quantity generated by the corresponding pixel according to the received light sensing

instruction or imaging instruction, and further analyzes magnitude of the electric quantity via the

processor 200 to obtain the illumination intensity of the light reaching the corresponding pixel or

further performs comprehensive analysis on the illumination intensities of light reaching several

pixels via the processor 200 to obtain the image.35

Referring Fig. 2 again, in some embodiments, there is a single camera assembly 100. The

single camera assembly 100 is configured as a front camera assembly 100a. When light sensing

sensors 1222 of two imaging sensors 12 detect a first illumination intensity and a second
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illumination intensity respectively, the processor 200 is configured to select a maximum of the first

illumination intensity and the second illumination intensity as a final illumination intensity; or the

processor 200 is configured to obtain a mean value of the first illumination intensity and the

second illumination intensity as the final illumination intensity.

The front camera assembly 100a and the display screen 300 are disposed on the front face5

400 of the electronic device 1000. The front camera assembly 100a may be configured to detect

the illumination intensity on the front face 400 and acquire the image opposite to the front face

400 simultaneously.

In this way, the processor 200 can obtain the final illumination intensity after perform the

comprehensive analysis on the first illumination intensity and the second illumination intensity10

respectively obtained by two light sensing regions 1222. The electronic device 1000 further

performs corresponding control according to the final illumination intensity, for example adjusting

the display brightness of the display screen 300. In some embodiments, during the usage, there

may be a situation that two lens assemblies 10 receive very different illumination intensities. For

example, when the user operates the electronic device 1000 under the shade of a tree, one lens15

assembly 10 may be in the shade while the other lens assembly 10 may be exposed under direct

sunlight, such that there may be large difference between the first illumination intensity and the

second illumination intensity detected by two light sensing regions 1222. The processor 200

processes the first illumination intensity and the second illumination intensity to obtain the final

illumination intensity and adjusts the display brightness of the display screen 300 according to the20

final illumination intensity, thus preventing the display brightness from being too high or too low.

Further, the two lens assemblies 10 in the front camera assembly 100a may realize imaging

simultaneously or on time-sharing.

Working or not working of each of the two light sensing regions 1222 and the two imaging

regions 1224 in the front camera assembly 100a is independent of the others. The operating state25

of the front camera assembly 100a may be represented by a combination indicating whether each

of the two light sensing regions 1222 and the two imaging regions 1224 is working or not. As

illustrated in table 1, if an indication “√” is used for a light sensing region 1222 or an imaging 

region 1224, it means that the light sensing region 1222 or the imaging region 1224 is working. If

an indication “×” is used for a light sensing region 1222 or an imaging region 1224, it means that30

the light sensing region 1222 or the imaging region 1224 is not working.

No.

Front camera assembly

Image sensor 1 Image sensor 2

Light sensing region Imaging region Light sensing region Imaging region

1 √ × × × 

2 √ √ × × 

3 √ × × √ 
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4 √ √ × √ 

5 √ × √ × 

6 √ √ √ × 

7 √ √ √ √ 

8 × √ × × 

9 × √ × √ 

Table 1

In one embodiment, the two lens assemblies 10 in the front camera assembly 100a can realize

imaging simultaneously to optimize the imaging quality. For example, the two lens assemblies 10

in the front camera assembly 100a can realize imaging simultaneously to obtain multiple frames of

first images and multiple frames of second images. The processor 200 may analyze the multiple5

frames of first images and the multiple frames of second images and screens out a frame of image

with highest imaging quality as a final image. In another embodiment, the processor 200 may

perform merging and splicing processing on the first image and the second image to enhance color

and definition of the final image.

In another embodiment, one lens assembly 10 in the front camera assembly 100a may be10

configured to assist the other lens assembly 10 in imaging, so as to optimize the imaging quality.

For example, the one lens assembly 10 in the front camera assembly 100a may detect the current

ambient brightness, and the processor 200 analyzes the ambient brightness to control exposure

time of each light sensor component corresponding to each pixel in the other lens assembly 10 to

obtain the image with suitable brightness. In this way, during the imaging of the camera assembly15

100, one lens assembly 10 is used to detect the ambient brightness to assist the other lens assembly

10 in imaging, such that problems that the final image is subject to overexposure or has too low

brightness can be avoided, thus improving the image quality.

In a further embodiment, the two lens assemblies 10 in the front camera assembly 100a may

be enabled in sequence to realize imaging so as to optimize the imaging quality. For example, one20

lens assembly 10 in the front camera assembly 100a adopts a wide-angle lens, while the other lens

assembly 10 adopts a telephoto lens. When the camera assembly 100 realizes imaging, the

processor 200 enables the lens assembly 10 using the wide-angle lens to realize imaging. If the

electronic device 1000 detects that the user takes a scaling-up operation for a preview image and

the processor 200 derives an enlarging scale of the preview image higher than a predetermined25

value, the processor 200 immediately enables the lens assembly 10 using the telephoto lens to

realize imaging. The wide-angle lens has a big field of view and a short focal length, while the

telephoto lens has a small field of view and a long focal length. When the user takes the scaling-up

operation for the preview image, it indicates that the user would like to take a picture of distant

view, in this case, it needs to adopt the telephoto lens to get a clear picture of the distant view, thus30

it needs to switch the camera assembly 100 to the lens assembly 10 using the telephoto lens to
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realize imaging so as to improve the definition of the image.

However, in some usage scenario of the electronic device 1000, there may be a situation that

the illumination intensities on the front face 400 and the back face 500 of the electronic device

1000 are different obviously. For example, the user may put the electronic device 1000 (e.g. a cell

phone) on the table with the front face 400 opposite to the table top. If the display brightness of the5

display screen 300 is controlled only according to the illumination intensity on the front face 400

detected by the front camera assembly 100a, the display screen 300 may be in a non-display state

or in a low-brightness-display state. When the user suddenly picks up the electronic device 1000

for using, the electronic device 1000 needs to awaken the display screen 300 or to increase the

brightness of the display screen 300 in a short time. When the user frequently picks up and puts10

down the electronic device 1000, the electronic device 1000 would consume a great quantity of

electricity energy for controlling the brightness of the display screen 300. For another example, if

the user operates the electronic device 1000 when he/she lies down indoor, the back face 500 may

be opposite to a light source (such as a ceiling lamp) amounted on the ceiling, such that the

illumination intensity on the back face 500 may be greater than that on the front face 400. In this15

case, if the brightness of the display screen 300 is adjusted only according to the illumination

intensity on the front face 400, it is possible that the user cannot make out the displayed content

due to the low brightness. Thus, if the processor 200 can process both the illumination intensity on

the front face 400 and the illumination intensity on the back face 500 of the electronic device 1000,

an optimum illumination intensity can be obtained.20

Referring to Fig. 3, in some embodiments, there are a plurality of camera assemblies 100.

One of them is configured as a front camera assembly 100a, a further of them is configured as a

rear camera assembly 100b. The front camera assembly 100a and the display screen 300 are

disposed on the front face 400 of the electronic device 1000. The front camera assembly 100a may

be configured to detect the illumination intensity on the front face 400 and acquire the image25

opposite to the front face 400 simultaneously. The rear camera assembly 100b is disposed on the

back face 500 of the electronic device 1000. The rear camera assembly 100b may be configured to

detect the illumination intensity on the back face 500 and acquire the image opposite to the back

face 500 simultaneously.

Working or not working of each of four light sensing regions 1222 and four imaging regions30

1224 in the front camera assembly 100a and the rear camera assembly 100b is independent of the

others. The operating state of the front camera assembly 100a may be represented by a

combination indicating whether each of the light sensing regions 1222 and imaging regions 1224

in the front camera assembly 100a is working or not. The operating state of the rear camera

assembly 100b may be represented by a combination indicating whether each of the light sensing35

regions 1222 and imaging regions 1224 in the rear camera assembly 100b is working or not. As

illustrated in table 2, if an indication “√” is used for a light sensing region 1222 or an imaging 

region 1224, it means that the light sensing region 1222 or the imaging region 1224 is working. If
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an indication “×” is used for a light sensing region 1222 or an imaging region 1224, it means that

the light sensing region 1222 or the imaging region 1224 is not working. However, the operating

state of the front camera assembly 100a and the operating state of the rear camera assembly 100b

are not limited in the following table, there may be other operating states, which are not listed

herein.5

No.

Front camera assembly Rear camera assembly

Image sensor 1 Image sensor 2 Image sensor 3 Image sensor 4

Light

sensing

region

Imaging

region

Light

sensing

region

Imaging

region

Light

sensing

region

Imaging

region

Light

sensing

region

Imaging

region

1 √ × √ × √ × √ × 

2 √ × √ × √ × × × 

3 √ × × × √ × √ × 

4 √ × × × √ × × × 

5 √ √ √ × √ × √ √ 

6 √ √ × × √ √ √ √ 

7 √ √ × √ √ × × × 

… … … … … … … … …

Table 2

In some operating states, for example, in the operating state No. 1, two light sensing regions

1222 in the front camera assembly 100a detect a first illumination intensity and a second

illumination intensity respectively, and two light sensing regions 1222 in the rear camera assembly

100b detect a third illumination intensity and a fourth illumination intensity respectively. In this10

case, the final illumination intensity of the electronic device 1000 can be calculated based on one

of the following four ways.

Way one, the processor 200 may be configured to select a maximum of the first illumination

intensity, the second illumination intensity, the third illumination intensity and the fourth

illumination intensity as the final illumination intensity.15

Way two, the processor 200 may be configured to obtain a mean value of the first

illumination intensity and the second illumination intensity as a front illumination intensity (the

front illumination intensity refers to an illumination intensity detected by the light sensing region

in the front camera assembly), to obtain a mean value of the third illumination intensity and the

fourth illumination intensity as a rear illumination intensity (the rear illumination intensity refers20

to an illumination intensity detected by the light sensing region in the rear camera assembly), and

to select a maximum of the front illumination intensity and the rear illumination intensity as the

final illumination intensity.

Way three, the processor 200 may be configured to select a maximum of the first illumination
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intensity and the second illumination intensity as the front illumination intensity, to obtain a mean

value of the third illumination intensity and the fourth illumination intensity as the rear

illumination intensity, and to select a maximum of the front illumination intensity and the rear

illumination intensity as the final illumination intensity.

Way four, the processor 200 may be configured to obtain a mean value of the first5

illumination intensity and the second illumination intensity as the front illumination intensity, to

select a maximum of the third illumination intensity and the fourth illumination intensity as the

rear illumination intensity, and to select a maximum of the front illumination intensity and the rear

illumination intensity as the final illumination intensity.

In some embodiments, the processor 200 can switch the calculation way among the above10

four ways, which can be realized by the user manually or automatically according to specific

values of the illumination intensities. For example, when each of the first illumination intensity,

the second illumination intensity, the third illumination intensity and the fourth illumination

intensity is less than a predetermined illumination intensity threshold, it may be determined that

the user may use the electronic device 1000 in a dark environment, thus the processor 200 can15

switch the calculation way to way one, i.e., selecting the maximum as the final illumination

intensity.

To this, all of the four light sensing regions 1222 in the front camera assembly 100a and the

rear camera assembly 100b are configured to detect illumination intensities, and the final

illumination intensity obtained by the processor 200 can reflect the actual illumination intensity of20

the environment objectively.

In some operating states, for example, in the operating state No. 4 of table 2, one light sensing

region 1222 in the front camera assembly 100a detects a first illumination intensity, one light

sensing region 1222 in the rear camera assembly 100b detects a second illumination intensity. The

processor 200 is configured to select a maximum of the first illumination intensity and the second25

illumination intensity as the final illumination intensity.

To this, each of the front camera assembly 100a and the rear camera assembly 100b enables

one light sensing region 1222 when working to save energy. When one light sensing region 1222

in the front camera assembly 100a breaks down, the other light sensing region 1222 in the front

camera assembly 100a can be used to detect the first illumination intensity. When one light sensing30

region 1222 in the rear camera assembly 100b breaks down, the other light sensing region 1222 in

the rear camera assembly 100b can be used to detect the second illumination intensity. Thus, the

normal use of the electronic device 1000 will be not affected.

In some operating states, for example, in the operating state No. 2 of table 2, two light

sensing regions 1222 in the front camera assembly 100a detect a first illumination intensity and a35

second illumination intensity respectively, and one light sensing region 1222 in the rear camera

assembly 100b detects a third illumination intensity. In this way, the final illumination intensity of

the electronic device 1000 can be calculated based on one of the following two ways.
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Way one, the processor 200 is configured to select a maximum of the first illumination

intensity and the second illumination intensity as the front illumination intensity, and to select a

maximum of the front illumination intensity and the third illumination intensity as the final

illumination intensity.

Way two, the processor 200 is configured to obtain a mean value of the first illumination5

intensity and the second illumination intensity as the front illumination intensity, and to select a

maximum of the front illumination intensity and the third illumination intensity as the final

illumination intensity.

In some embodiments, the processor 200 can switch the calculation way between the above

two ways. The rear camera assembly 100b only enables one light sensing region 1222 when10

working, to save energy. When one light sensing region 1222 in the rear camera assembly 100b

breaks down, the other light sensing region 1222 in the rear camera assembly 100b can be used to

detect the third illumination intensity. Thus, the normal use of the electronic device 1000 will be

not affected.

In some operating states, for example, in the operating state No. 3 of table 2, one light sensing15

region 1222 in the front camera assembly 100a detects a first illumination intensity, and two light

sensing regions 1222 in the rear camera assembly 100b detect a second illumination intensity and

a third illumination intensity respectively. In this way, the final illumination intensity of the

electronic device 1000 can be calculated based on one of the following two ways.

Way one, the processor 200 is configured to select a maximum of the second illumination20

intensity and the third illumination intensity as the rear illumination intensity, and to select a

maximum of the rear illumination intensity and the first illumination intensity as the final

illumination intensity.

Way two, the processor 200 is configured to obtain a mean value of the second illumination

intensity and the third illumination intensity as the rear illumination intensity, and to select a25

maximum of the rear illumination intensity and the first illumination intensity as the final

illumination intensity.

In some embodiments, the processor 200 can switch the calculation way between the above

two ways. The front camera assembly 100a only enables one light sensing region 1222 when

working, to save energy. When one light sensing region 1222 in the front camera assembly 100a30

breaks down, the other light sensing region 1222 in the front camera assembly 100a can be used to

detect the first illumination intensity. Thus, the normal use of the electronic device 1000 will be

not affected.

Further, the front camera assembly 100a and the rear camera assembly 100b can realize

imaging simultaneously or on time-sharing.35

In one embodiment, the front camera assembly 100a and the rear camera assembly 100b can

realize imaging simultaneously. For example, the processor 200 enables both the front camera

assembly 100a and the rear camera assembly 100b. The rear camera assembly 100b is configured
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to take a picture of the scenery behind the electronic device 1000. The front camera assembly 100a

is configured to take a picture of face of the user. The display screen 300 of the electronic device

1000 displays the images captured by both the front camera assembly 100a and the rear camera

assembly 100b simultaneously. Further, the processor 200 may store the images captured at the

same time by both the front camera assembly 100a and the rear camera assembly 100b in5

association with each other. When the user browses the stored images, both the scenery and the

face of the user who enjoys the scenery can be checked, thus improving the user experience.

In another embodiment, the front camera assembly 100a and the rear camera assembly 100b

may realize imaging on time-sharing. For example, the front camera assembly 100a is working

while the rear camera assembly 100b is disabled, or the front camera assembly 100a is disabled but10

the rear camera assembly 100b is working. In this way, the electronic device 1000 not only can

take a picture of the scenery behind the electronic device 1000 but also can capture the selfie.

The two lens assemblies 10 in the front camera assembly 100a may realize imaging

simultaneously or on time-sharing to optimize the imaging quality. The two lens assemblies 10 in

the rear camera assembly 100b may also realize imaging simultaneously or on time-sharing to15

optimize the imaging quality, which will not be described herein.

Referring to Figs. 4-6, in some embodiments, the electronic device 1000 further includes a

different camera assembly 600. The different camera assembly 600 includes an image sensor 30.

The image sensor 30 includes a pixel array 32 and a control circuit 34. The pixel array 30 includes

a light sensing region 322 and an imaging region 324. The control circuit 34 is configured to20

control the light sensing region 322 to detect an illumination intensity when a light sensing

instruction is received, and to control the imaging region 324 to acquire an image when an

imaging instruction is received.

Referring to Fig. 5, in some embodiments, there is a single camera assembly 100 configured

as the front camera assembly 100a. The different camera assembly 600 is configured as the rear25

camera assembly 600b.

Referring to Fig. 6, in some embodiments, there is a single camera assembly 100 configured

as the rear camera assembly 100b. The different camera assembly 600 is configured as the front

camera assembly 600a.

The processor 200 can perform comprehensive processing on the illumination intensities30

detected by the different camera assembly 600 and the camera assembly 100 and the acquired

images to acquire a final illumination intensity and a final image. The processing ways may be

similar to those used by the processor 200 to acquire the final illumination intensity and the final

image according to the illumination intensities detected by two camera assemblies 100 and the

images acquired by the two camera assemblies 100, which will not be described herein.35

In some embodiments, a ratio of an area of the imaging region 1224 to an area of the pixel

array 122 is greater than or equal to 0.6, and/or a ratio of an area of light sensing region 1222 to

the area of the pixel array 122 is greater than or equal to 0.1. In some embodiments, the ratio of the
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area of the imaging region 1224 to the area of tie pixel array 122 may be 0.6, 0.7, 0.77, 0.8, 0.9 or

the like. The ratio of the area of light sensing region 1222 to the area of the pixel array 122 may be

0.1, 0.2, 0.22, 0.4 or the like. Accordingly, it ensures that the image sensor 12 has a better imaging

effect on the basis of having the function of detecting the illumination intensity.

In some embodiments, the two pixel arrays 122 of the two lens assemblies 10 may be the5

same, or may not be the same.

Referring to Figs. 7 and 8, in some embodiments, the imaging region 1224 is contiguous and

located in the middle of the pixel array 122. The light sensing region 1222 is located around the

imaging region 1224. Thus, it is easy for the contiguous imaging region 1224 to generate a

continuous and complete image. In some embodiments, the center of the imaging region 1224 and10

the center of the pixel array 122 may coincide. The imaging region 1224 may adopt a central

symmetry structure. The light sensing region 1222 may be located at one or more sides of the

imaging region 1224.

In some embodiments, the light sensing region 1222 may include a plurality of light sensing

sub-regions 1225 having the same area and spaced from each other.15

The illumination intensity detected by the light sensing region 1222 may be obtained by

taking illumination intensities detected by all the pixel points in the light sensing region 1222 into

account. Thus, in order to obtain an objective illumination intensity, the light sensing region 1222

is decentralized as much as possible. In other words, the light sensing region 1222 is decentralized

as a plurality of spaced light sensing sub-regions 1225.20

The plurality of light sensing sub-regions 1225 spaced from each other may extend a

detection range of the light sensing region 1222 and may improve an accuracy of detection of the

light sensing region 1222. In an embodiment, there are four light sensing sub-regions 1225. The

light sensing sub-regions 1225 may have a same area. The plurality of light sensing sub-regions

1225 may be arranged above, under, on the left, right of the imaging region 1224 respectively. The25

number and positions of the plurality of light sensing sub-regions are not limited herein.

Referring to Fig. 9, in some embodiments, the plurality of light sensing sub-regions 1225

include a left light sensing sub-region 1226 and a right light sensing sub-region 1227. The left light

sensing sub-region 1226 is on the left of the imaging region 1224, and the right light sensing

sub-region 1227 is on the right of the imaging region 1224. The left light sensing sub-region 122630

and the right light sensing sub-region 1227 are arranged symmetrically. The left light sensing

sub-region 1226 detects a left illumination intensity (the left illumination intensity refers to an

illumination intensity detected by the left light sensing sub-region). The right light sensing

sub-region 1227 detects a right illumination intensity (the right illumination intensity refers to an

illumination intensity detected by the right light sensing sub-region). The illumination intensity35

detected by the light sensing region 122 is a mean value of the left illumination intensity and the

right illumination intensity.

To this, influences of the left light sensing sub-region 1226 and the right light sensing
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sub-region 1227 to the illumination intensity detected by the light sensing region 122 are the same

essentially, thus the problem that the detection result is inaccurate because the light sensing region

122 is too sensitive to light change on the left or right of the imaging region can be avoided.

In some embodiments, the plurality of light sensing sub-regions 1225 include an upper light

sensing sub-region 1228 and a lower light sensing sub-region 1229. The upper sensing sub-region5

1228 is above the imaging region 1224. The lower light sensing sub-region 1229 is under the

imaging region 1224. The upper light sensing sub-region 1228 and the lower light sensing

sub-region 1229 are arranged symmetrically. The upper light sensing sub-region 1228 detects an

upper illumination intensity (the upper illumination intensity refers to an illumination intensity

detected by the upper light sensing sub-region). The lower light sensing sub-region 1229 detects a10

lower illumination intensity (the lower illumination intensity refers to an illumination intensity

detected by the lower light sensing sub-region). The illumination intensity detected by the light

sensing region 122 is a mean value of the upper illumination intensity and the lower illumination

intensity.

To this, influences of the upper light sensing sub-region 1228 and the lower light sensing15

sub-region 1229 to the illumination intensity detected by the light sensing region 122 are the same

essentially, thus the problem that the detection result is inaccurate because the light sensing region

122 is too sensitive to light change above or under the imaging region can be avoided.

In some embodiments, the plurality of light sensing sub-regions 1225 include a left light

sensing sub-region 1226, a right light sensing sub-region 1227, an upper light sensing sub-region20

1228 and a lower light sensing sub-region 1229. The left light sensing sub-region 1226 and the

right light sensing sub-region 1227 are arranged symmetrically, and the upper light sensing

sub-region 1228 and the lower light sensing sub-region 1229 are arranged symmetrically. In an

embodiment, the left light sensing sub-region 1226, the right light sensing sub-region 1227, the

upper light sensing sub-region 1228 and the lower light sensing sub-region 1229 are centrally25

symmetric. The left light sensing sub-region 1226 detects a left illumination intensity. The right

light sensing sub-region 1227 detects a right illumination intensity. The upper light sensing

sub-region 1228 detects an upper illumination intensity. The lower light sensing sub-region 1229

detects a lower illumination intensity. The illumination intensity detected by the light sensing

region 122 is a mean value of the left illumination intensity, the right illumination intensity, the30

upper illumination intensity and the lower illumination intensity.

To this, influences of the left light sensing sub-region 1226, the right light sensing sub-region

1227, the upper light sensing sub-region 1228 and the lower light sensing sub-region 1229 to the

illumination intensity detected by the light sensing region 122 are the same essentially, thus the

problem that the detection result is inaccurate because the light sensing region 122 is too sensitive35

to light change above, under, on the left or right of the imaging region can be avoided.

The sub-regions being arranged symmetrically means that the sub-regions are symmetric in

area and shape with regard to the imaging region 1224.



18

Referring to Figs. 10 and 11, in some embodiments, the pixel array 122 is in a shape of a

circle or an ellipse. The imaging region 1224 is in a shape of an inscribed rectangle of the pixel

array 122. The light sensing region 1222 includes a region other than the inscribed rectangle of the

circle or the ellipse.

Accordingly, the imaging region 1224 is in the middle of the pixel array 122, which can5

acquire the image easily. The light sensing region 1222 is decentralized. The light sensing region

1222 on the left of the imaging region 1224 and the light sensing region 1222 on the right of the

imaging region 1224 are symmetric. The light sensing region 1222 has the same sensitivity to light

change on the left and right of the imaging region 1224. The light sensing region 1222 above the

imaging region 1224 and the light sensing region 1222 under the imaging region 1224 are10

symmetric. The light sensing region 1222 has the same sensitivity to light change above and under

the imaging region 1224. Thus, the light sensing region 1222 can obtain an accurate detection

result.

Referring to Figs. 12 and 13, the pixel array is in a shape of rectangle. The imaging region

1224 is in a shape of an inscribed circle or an inscribed ellipse of the rectangle. The light sensing15

region 1222 includes a region other than the inscribed circle or the inscribed ellipse of the

rectangle.

Accordingly, the imaging region 1224 is in the shape of the circle or ellipse. The user can

obtain an image in the shape of circle or ellipse via the imaging region 1224 without further

post-processing, thus satisfying the user’s personalized demand. The light sensing region 1222 is20

decentralized, such that the accuracy of the illumination intensity detected by the light sensing

region 1222 can be improved.

Thus, the imaging region 1224 is in the middle of the pixel array 122, which can acquire the

image easily. The light sensing region 1222 above the imaging region 1224 and the light sensing

region 1222 under the imaging region 1224 are symmetric. The light sensing region 1222 on the25

left of the imaging region 1224 and the light sensing region 1222 on the right of the imaging

region 1224 are symmetric.

Referring to Figs. 14 and 15, in some embodiments, the imaging region 1224 is contiguous

and the light sensing region 1222 is contiguous. The imaging region 1224 and the light sensing

region 1222 share a common boundary. Two imaging regions 1224 of the two lens assemblies 1030

are located between two light sensing regions 1222 of the two lens assemblies 10. Thus, the pixel

array 122 has a simple structure. The control circuit 124 may easily find the pixels in the

corresponding imaging region 1224 or the corresponding light sensing region 1222 after receiving

the light sensing instruction or the imaging instruction. In some embodiments, the ratio of the area

of the imaging region 1224 to the area of the pixel array 122 is 0.8. The ratio of the area of the35

light sensing region 1222 to the area of the pixel array 122 is 0.2. The imaging region 1224 may be

in the shape of a rectangle, such that the imaging region 124 may obtain an image in the shape of

the rectangle. The light sensing region 1222 may also be in the shape of a rectangle, and a long
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edge of the light sensing region 1222 may intersect a long edge of the imaging region 1224 or a

short edge of the imaging region 1224.

Two imaging regions 1224 of the two lens assemblies 10 are arranged between two light

sensing regions 1222 of the two lens assemblies 10. In some embodiments, as illustrated in Fig. 14,

when the two lens assemblies 10 are arranged laterally, one light sensing region 1222 is arranged5

on the left of a left image sensor 12 and the other light sensing region 1222 is arranged on the right

of a right image sensor 12. As illustrated in Fig. 15, when the two lens assemblies 10 are arranged

longitudinally, one light sensing region 1222 is arranged above an upper image sensor 12 and the

other light sensing region 1222 is arranged under a lower image sensor 12. In this way, the two

light sensing regions 1222 of the camera assembly 10 can detect in wide range and obtain more10

accurate detection result.

The arrangement of the pixel array 122 of the image sensor 12 may be also suitable to the

arrangement of the pixel array 32 of the image sensor 30, which will be not described herein. The

different camera assembly 600 further includes a filter 40. Light passing through the filter 40

reaches the imaging region 324 of the image sensor 30.15

Reference throughout this specification to “an embodiment,” “some embodiments,” “an

example,” “a specific example,” or “some examples,” means that a particular feature, structure,

material, or characteristic described in connection with the embodiment or example is included in

at least one embodiment or example of the present disclosure. In this specification, exemplary

descriptions of aforesaid terms are not necessarily referring to the same embodiment or example.20

Furthermore, the particular features, structures, materials, or characteristics may be combined in

any suitable manner in one or more embodiments or examples. Moreover, those skilled in the art

could combine different embodiments or different characteristics in embodiments or examples

described in the present disclosure.

Moreover, terms of “first” and “second” are only used for description and cannot be seen as25

indicating or implying relative importance or indicating or implying the number of the indicated

technical features. Thus, the features defined with “first” and “second” may comprise or imply at

least one of these features. In the description of the present disclosure, “a plurality of” means two

or more than two, unless specified otherwise.

Any process or method described in a flow chart or described herein in other ways may be30

understood to include one or more modules, segments or portions of codes of executable

instructions for achieving specific logical functions or steps in the process, and the scope of a

preferred embodiment of the present disclosure includes other implementations, wherein the order

of execution may differ from that which is depicted or discussed, including according to involved

function, executing concurrently or with partial concurrence or in the contrary order to perform the35

function, which should be understood by those skilled in the art.

The logic and/or step described in other manners herein or shown in the flow chart, for

example, a particular sequence table of executable instructions for realizing the logical function,



20

may be specifically achieved in any computer readable medium to be used by the instruction

execution system, device or equipment (such as the system based on computers, the system

comprising processors or other systems capable of acquiring the instruction from the instruction

execution system, device and equipment and executing the instruction), or to be used in

combination with the instruction execution system, device and equipment. As to the specification,5

“the computer readable medium” may be any device adaptive for including, storing,

communicating, propagating or transferring programs to be used by or in combination with the

instruction execution system, device or equipment. More specific examples of the

computer-readable medium comprise but are not limited to: an electronic connection (an electronic

device) with one or more wires, a portable computer enclosure (a magnetic device), a random10

access memory (RAM), a read-only memory (ROM), an erasable programmable read-only

memory (EPROM or a flash memory), an optical fiber device and a portable compact disk

read-only memory (CDROM). In addition, the computer-readable medium may even be a paper or

other appropriate medium capable of printing programs thereon, this is because, for example, the

paper or other appropriate medium may be optically scanned and then edited, decrypted or15

processed with other appropriate methods when necessary to obtain the programs in an electric

manner, and then the programs may be stored in the computer memories.

It should be understood that each part of the present disclosure may be realized by hardware,

software, firmware or their combination. In the above embodiments, a plurality of steps or

methods may be realized by the software or firmware stored in the memory and executed by the20

appropriate instruction execution system. For example, if it is realized by the hardware, likewise in

another embodiment, the steps or methods may be realized by one or a combination of the

following techniques known in the art: a discrete logic circuit having a logic gate circuit for

realizing a logic function of a data signal, an application-specific integrated circuit having an

appropriate combination logic gate circuit, a programmable gate array (PGA), a field25

programmable gate array (FPGA), etc..

Those skilled in the art shall understand that all or parts of the steps in the above exemplifying

method for the present disclosure may be achieved by commanding the related hardware with

programs，the programs may be stored in a computer-readable storage medium, and the programs

comprise one or a combination of the steps in the method embodiments of the present disclosure30

when running on a computer.

In addition, each function cell of the embodiments of the present disclosure may be integrated

in a processing module, or these cells may be separate physical existence, or two or more cells are

integrated in a processing module. The integrated module may be realized in a form of hardware or

in a form of software function modules. When the integrated module is realized in a form of35

software function module and is sold or used as a standalone product, the integrated module may

be stored in a computer-readable storage medium.

The storage medium mentioned above may be read-only memories, magnetic disks, CD, etc.
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WHAT IS CLAIMED IS:

1. A camera assembly (100), configured on a mobile electronic device having a display screen,

comprising at least two lens assemblies (10), each lens assembly comprising an image sensor (12),

wherein each image sensor (12) comprises:5

a pixel array (122), comprising a light sensing region (1222) and an imaging region (1224);

and

a control circuit (124), configured to:

control the light sensing region (1222) to detect an illumination intensity when a light

sensing instruction is received; and10

control the imaging region (1224) to obtain an image when an imaging instruction is

received,

wherein, the at least two lens assemblies (10) comprise a first lens assembly and a second

lens assembly, the first lens assembly is configured to detect an ambient brightness to assist the

second lens assembly in imaging during an imaging of the camera assembly (100), and an area of15

the imaging region of the image sensor of one of the at least two lens assemblies (10) is greater

than an area of the imaging region of the image sensors of a further one of the at least two lens

assemblies (10).

2. The camera assembly (100) according to claim 1, wherein the imaging region (1224) of

each image sensor (12) is contiguous and located in the middle of the pixel array (122), and the20

light sensing region (1222) of each image sensor (12) is located around the imaging region (1224)

of said image sensor (12).

3. The camera assembly (100) according to claim 2, wherein the light sensing region (1222)

of each image sensor (12) comprises at least two light sensing sub-regions (1225) having basically

a same area and spaced from each other.25

4. The camera assembly (100) according to claim 3, wherein,

the at least two light sensing sub-regions (1225) comprise a left light sensing sub-region

(1226) on the left of the imaging region (1224) and a right light sensing sub-region (1227) on the

right of the imaging region (1224); wherein the left light sensing sub-region (1226) and the right

light sensing sub-region (1227) are arranged symmetrically, the left light sensing sub-region (1226)30

is configured to detect a left illumination intensity, the right light sensing sub-region (1227) is

configured to detect a right illumination intensity, and the illumination intensity detected by the

light sensing region (1222) is a mean value of the left illumination intensity and the right

illumination intensity; or

the at least two light sensing sub-regions (1225) comprise an upper light sensing sub-region35

(1228) above the imaging region (1224) and a lower light sensing sub-region (1229) below the
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imaging region (1224); wherein the upper light sensing sub-region (1228) and the lower light

sensing sub-region (1229) are arranged symmetrically, the upper light sensing sub-region (1228) is

configured to detect an upper illumination intensity, the lower light sensing sub-region (1229) is

configured to detect a lower illumination intensity, and the illumination intensity detected by the

light sensing region (1222) is a mean value of the upper illumination intensity and the lower5

illumination intensity; or

the at least two light sensing sub-regions (1225) comprise a left light sensing sub-region

(1226) on the left of the imaging region (1224), a right light sensing sub-region (1227) on the right

of the imaging region (1224), an upper light sensing sub-region (1228) above the imaging region

(1224) and a lower light sensing sub-region (1229) below the imaging region (1224); wherein the10

left light sensing sub-region (1226) and the right light sensing sub-region (1227) are arranged

symmetrically, the upper light sensing sub-region (1228) and the lower light sensing sub-region

(1229) are arranged symmetrically, the left light sensing sub-region (1226) is configured to detect

a left illumination intensity, the right light sensing sub-region (1227) is configured to detect a right

illumination intensity, the upper light sensing sub-region (1228) is configured to detect an upper15

illumination intensity, the lower light sensing sub-region (1229) is configured to detect a lower

illumination intensity, and the illumination intensity detected by the light sensing region (1222) is

a mean value of the left illumination intensity, the right illumination intensity, the upper

illumination intensity and the lower illumination intensity.

5. The camera assembly (100) according to any of claims 1-4, wherein20

the pixel array (122) of one image sensor (12) is in a shape of one of a circle and an ellipse,

the imaging region (1224) of said image sensor (12) is in a shape of an inscribed rectangle of the

pixel array (122), and the light sensing region (1222) of said image sensor (12) comprises a region

other than the inscribed rectangle of the one of the circle and the ellipse.

6. The camera assembly according to any of claims 1-4, wherein25

the pixel array (122) of one image sensor (12) is in a shape of a rectangle, the imaging region

(1224) of said image sensor (12) is in a shape of one of an inscribed circle and an inscribed ellipse

of the rectangle, and the light sensing region (1222) of said image sensor (12) comprises a region

other than the one of the inscribed circle and the inscribed ellipse of the rectangle.

7. The camera assembly (100) according to any of claims 1-4, wherein the imaging region30

(1224) of each image sensor (12) is contiguous and the light sensing region (1222) of each image

sensor (12) is contiguous; the imaging region (1224) and the light sensing region (1222) of each

image sensor (12) share a common boundary.

8. The camera assembly (100) according to claim 7, wherein the camera assembly comprises

two image sensors, and two imaging regions of the two image sensors are located between two35

light sensing regions of the two image sensors.

9. The camera assembly (100) according to any of claims 1-6, wherein the pixel array (122)

of each image sensor (12) is configured such that at least one of following conditions is satisfied: a
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ratio of an area of the imaging region (1224) of said image sensor (12) to an area of the pixel array

(122) of said image sensor (12) being greater than or equal to 0.6; and a ratio of an area of the light

sensing region (1222) of said image sensor (12) to the area of the pixel array (122) of said image

sensor (12) being greater than or equal to 0.1; and/or

an area of the imaging region (1224) of one of the at least two image sensors (12) is greater5

than an area of the imaging region (1224) of a further one of the at least two image sensors (12).

10. The camera assembly according to any of claims 1-9, further comprising at least two

filters disposed corresponding respectively to the imaging regions of the at least two image

sensors.

11. The camera assembly according to claim 10, wherein the at least two filters are visible10

light filters.

12. A mobile electronic device (1000), comprising a camera assembly and a processor;

wherein,

the camera assembly is configured on a mobile electronic device having a display screen and

comprises at least two lens assemblies, each lens assembly comprising an image sensor; wherein15

each image sensor comprises: a pixel array, comprising a light sensing region and an imaging

region; and a control circuit, configured to: control the light sensing region to detect an

illumination intensity when a light sensing instruction is received; and control the imaging region

to obtain an image when an imaging instruction is received; and

the processor is configured to generate the light sensing instruction and the imaging20

instruction;

wherein, the at least two lens assemblies comprise a first lens assembly and a second lens

assembly, the first lens assembly is configured to detect an ambient brightness to assist the second

lens assembly in imaging during an imaging of the camera assembly, and an area of the imaging

region of the image sensor of one of the at least two lens assemblies is greater than an area of the25

imaging region of the image sensors of a further one of the at least two lens assemblies.

13. The mobile electronic device (1000) according to claim 12, wherein the mobile electronic

device (1000) comprises one camera assembly (100) configured as a front camera assembly

(100a);

wherein when light sensing regions (1222) of at least two image sensors (12) of the camera30

assembly (100) detect a first illumination intensity and a second illumination intensity respectively,

the processor (200) is configured to:

determine a maximum of the first illumination intensity and the second illumination intensity

as a final illumination intensity; or

obtain a mean value of the first illumination intensity and the second illumination intensity as35

a final illumination intensity.

14. The mobile electronic device (1000) according to claim 12, wherein the mobile electronic

device (1000) comprises at least two camera assemblies (100), one of the at least two camera
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assemblies (100) is configured as a front camera assembly (100a) and a further one of the at least

two camera assemblies (100) is configured as a rear camera assembly (100b);

wherein when two light sensing regions (1222) of the front camera assembly (100a) detect a

first illumination intensity and a second illumination intensity respectively, and two light sensing

regions (1222) of the rear camera assembly (100b) detect a third illumination intensity and a fourth5

illumination intensity respectively, the processor (200) is configured to:

determine a maximum of the first illumination intensity, the second illumination intensity, the

third illumination intensity and the fourth illumination intensity as a final illumination intensity; or

obtain a mean value of the first illumination intensity and the second illumination intensity as

a front illumination intensity, obtain a mean value of the third illumination intensity and the fourth10

illumination intensity as a rear illumination intensity, and determine a maximum of the front

illumination intensity and the rear illumination intensity as a final illumination intensity; or

determine a maximum of the first illumination intensity and the second illumination intensity

as a front illumination intensity, obtain a mean value of the third illumination intensity and the

fourth illumination intensity as a rear illumination intensity, and determine a maximum of the front15

illumination intensity and the rear illumination intensity as a final illumination intensity; or

obtain a mean value of the first illumination intensity and the second illumination intensity as

a front illumination intensity, determine a maximum of the third illumination intensity and the

fourth illumination intensity as a rear illumination intensity, and determine a maximum of the front

illumination intensity and the rear illumination intensity as a final illumination intensity.20

15. The mobile electronic device (1000) according to claim 12, wherein the mobile electronic

device (1000) comprises at least two camera assemblies (100), one of the at least two camera

assemblies (100) is configured as a front camera assembly (100a) and a further one of the at least

two camera assemblies (100) is configured as a rear camera assembly (100b);

wherein when a light sensing region (1222) of the front camera assembly (100a) detects a first25

illumination intensity, and a light sensing region (1222) of the rear camera assembly (100b) detects

a second illumination intensity, the processor (200) is configured to:

determine a maximum of the first illumination intensity and the second illumination intensity

as a final illumination intensity.

16. The mobile electronic device (1000) according to claim 12, wherein the mobile electronic30

device (1000) comprises at least two camera assemblies (100), one of the at least two camera

assemblies (100) is configured as a front camera assembly (100a) and a further one of the at least

two camera assemblies (100) is configured as a rear camera assembly (100b);

wherein when two light sensing regions (1222) of the front camera assembly (100a) detect a

first illumination intensity and a second illumination intensity respectively, and a light sensing35

region (1222) of the rear camera assembly (100b) detects a third illumination intensity, the

processor (200) is configured to:

determine a maximum of the first illumination intensity and the second illumination intensity
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as a front illumination intensity, and determine a maximum of the front illumination intensity and

the third illumination intensity as a final illumination intensity; or

obtain a mean value of the first illumination intensity and the second illumination intensity as

a front illumination intensity, and determine a maximum of the front illumination intensity and the

third illumination intensity as a final illumination intensity.5

17. The mobile electronic device (1000) according to claim 12, wherein the mobile electronic

device (1000) comprises at least two camera assemblies (100), one of the at least two camera

assemblies (100) is configured as a front camera assembly (100a) and a further one of the at least

two camera assemblies (100) is configured as a rear camera assembly (100b);

wherein when a light sensing region (1222) of the front camera assembly (100a) detects a first10

illumination intensity, and two light sensing regions (1222) of the rear camera assembly (100b)

detect a second illumination intensity and a third illumination intensity respectively, the processor

(200) is configured to:

determine a maximum of the second illumination intensity and the third illumination intensity

as a rear illumination intensity, and determine a maximum of the rear illumination intensity and the15

first illumination intensity as a final illumination intensity; or

obtain a mean value of the second illumination intensity and the third illumination intensity as

a rear illumination intensity, and determine a maximum of the rear illumination intensity and the

first illumination intensity as a final illumination intensity.

18. The mobile electronic device (1000) according to any of claims 12-17, further comprising20

another camera assembly (600), wherein the another camera assembly (600) comprises an image

sensor (30) comprising:

a pixel array (32), comprising a light sensing region (322) and an imaging region (324); and

a control circuit (34), configured to:

control the light sensing region (322) of the imaging sensor (30) of the another camera25

assembly (600) to detect an illumination intensity when the light sensing instruction is

received; and

control the imaging region (324) of the imaging sensor (30) of the another camera

assembly (600) to obtain an image when the imaging instruction is received.

19. The mobile electronic device (1000) according to claim 18, wherein30

the mobile electronic device (1000) comprises one camera assembly (100) configured as one

of a front camera assembly (100a) and a rear camera assembly (100b), and the said another camera

assembly (600) is configured as the other one of the front camera assembly (100a) and the rear

camera assembly (100b).

35


