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CLAIMS 

 

1. An optical system for measuring the rotation angle of a rotatable object having a rotation shaft 

(2), which system includes at the one hand a reflective diffraction element (6) mounted on, and 

rotating with, the shaft (2) and at the other hand a module that comprises a radiation source (8) 

emitting an illumination beam of nearly monochromatic radiation towards the diffraction element (6) 

and a radiation-sensitive detection structure (16) converting illumination beam radiation reflected by 

the diffraction element (6) into electrical signals suitable for electronic processing to obtain signals 

representing the said angle, characterized in that the diffraction element (6) is configured to project 

one or more diffraction images (18) onto associated sections of the detection structure and in that the 

surface size of the diffraction element (6) is smaller than 20% of the surface size of the associated 

sections on the detection structure.  

 

2. The optical system as claimed in claim 1, wherein said associated sections of the detection 

structure are associated sections of an annular grating structure forming part of the detection structure 

(16) and in that the surface size of the diffraction element (6) is smaller than 20% of the surface size of 

the annular grating structure.  

 

3. The optical system as claimed in claim 2, characterized in that the optical distance between 

the radiation source (8) and the center of the diffraction element (6) is equal to the optical distance 

between said center and a radial center of an annular grating structure section (14).   

 

4. The optical system as claimed in claim 1 or 2, characterized in that the diffraction element (6) 

is configured such that it reflects incident measuring beam radiation in the +1 and -1 diffraction orders. 

 

5. The optical system as claimed in claim 1, 2, 3 or 4, characterized in that the illumination beam 

incident on the diffraction element (6) is a convergent beam converging in a virtual plane behind the 

diffraction element (6). 

 

6. The optical system as claimed in claim 1, 2, 3, 4 or 5, characterized in that the diffraction 

element (6) is a hologram (31). 

 

7. The optical system as claimed in claim 1, 2, 3, 4, or 5, characterized in that the module 

comprises a plane-convex lens (30), the convex surface of which faces the diffraction element (6). 

 

8. The optical system as claimed in any of claims 1 to 7, characterized in that the annular grating 

structure comprises a number of grating sectors (14), which have an angular size that is larger than 

the angular size of the diffraction order images (18) formed on these grating sectors and in that the 

radiation-sensitive detection structure (16) comprises for each grating sector a sector detector. 
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9. The optical system as claimed in any of claims 1 to 7, characterized in that the annular grating 

structure comprises a number of grating sectors (14), which have an angular size that is smaller than 

the angular size of the diffraction order images (18) formed on these grating sectors (14) and in that 

the radiation-sensitive detection structure (16) comprises for each grating sector a sector detector. 

 

10. The optical system as claimed in claim 8 or 9, characterized in that the annular grating 

comprises two radially separated sub-gratings having the same grating period and being mutually 

shifted in the tangential direction over a quarter of the grating period and in that for each of these sub-

gratings a separate detector is provided. 

 

11. The optical system as claimed in claim 8 or 9, characterized in that the annular grating 

structure comprises three pairs of sub-gratings having different grating periods and each intended for 

receiving a diffraction order image (18).  

 

12. The optical system as claimed in claim 11, characterized in that the annular grating structure 

comprises three pairs of sectors, each pair being provided with one of the three sub-gratings having 

different grating periods. 

 

13. The optical system as claimed in claim 11, characterized in that the annular grating structure 

comprises at most two sectors, each sector being provided with the three pairs of sub-gratings having 

different grating periods, which sub-gratings are radially separated.    

 

14.  The optical system as claimed in any one of the preceding claims, characterized in that a 

spherical mirror (100) is added to the system.  

 

 

 

 


