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CLAIMS 

1. A shutter device, comprising a movable shading module and a movement control

module; wherein the movement control module is configured to control a movement of 

the movable shading module, the movable shading module comprises a shading unit, two 

driving units and two signal measuring units, the shading unit comprises two blades, the 

movement control module is configured to generate a control signal, the two driving units 

are configured to receive the control signal and drive the two blades, the two signal 

measuring units are configured to measure an operating status of the two blades and feed 

the operating status back to the movement control module in real time, the movement 

control module is configured to update the control signal based on the fed back operating 

status; 

wherein the two driving units and the two signal measuring units respectively 

corresponding to the two blades; 

the movable shading module further comprises two shaft assembly units each 

comprising a bearing base, a rotating shaft and a bearing, the bearing disposed within the 

bearing base, the rotating shaft penetrating through the bearing, a corresponding one of 

the two blades being connected to the rotating shaft and located on a side of the rotating 

shaft, a corresponding one of the two driving units being connected to the rotating shaft 

and located on the other side of the rotating shaft. 

2. The shutter device according to claim 1, wherein each of the driving units

comprises a motor configured to drive a corresponding one of the two blades to move, so 

as to allow opening and closing of the two blades.  

3. The shutter device according to claim 1, wherein the shading unit further

comprises two blade adapter plates, a corresponding one of the two blades being 

connected to the rotating shaft by a corresponding one of the two blade adapter plates.  

4. The shutter device according to claim 3, wherein a thermal isolation plate is

arranged between a corresponding one of the two blade adapter plates and the rotating 
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shaft.  

5. The shutter device according to claim 1, wherein the movement control module

is configured to control a rotation angle error α of each of the two blades so as to ensure 

absence of light leaks when the two blades are closed together, according to: 
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where M represents an overlap between the two blades; Mmin represents a 

minimum allowable overlap for the two blades; and R represents a radius of rotation of 

each of the two blades.  

6. The shutter device according to claim 1, wherein each of the signal measuring

units comprises a position sensor configured to sense a position of a corresponding one of 

the two blades in real time. 

7. The shutter device according to claim 6, wherein the position sensor comprises a

rotary encoder or a circular grating scale which is fastened at an end of the rotating shaft 

and configured to detect a rotation angle of the corresponding one of the two blades in 

real time. 

8. The shutter device according to claim 6, wherein the position sensor comprises a

linear grating scale. 

9. The shutter device according to claim 1, wherein the movement control module

comprises a processor, a trigger and a controller; wherein the processor is configured to 

transmit an exposure command to the trigger, the trigger is configured to trigger the 

controller according to the exposure command, the processor is configured to 

communicate with the controller through a communication interface, and the controller is 

configured to control the movement of the movable shading module based on 

information communicated from the processor. 
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