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Note S1. Slanted Edge Method for MTF test 
The Slanted Edge Method is a standard technique for quantifying the MTF of optical systems 
[1]. It consists in imaging an edge (we use the checkerboard as the object) onto the detector, 
slightly tilted with regard to the rows (or the columns). Then analyze the edge's spread 
function (ESF) across the image, compute its derivative to get the line spread function (LSF), 
and apply a Fourier transform to derive the MTF curve, showing contrast retention at varying 
spatial frequencies.  
  



Tabel S1. The parameters of the refractive lenes 

number Radius thickness nd, nv 

 
1 

-92.795  
1.279 

 
1.69,49.2 3.501 

 
2 

8.614  
1.083 

 
2.00,29.1 infinite 

 
3 

-10.922  
3.251 

 
1.85,32.3 -7.310 

 
4 

10.212  
1.698 

 
1.67,47.2 -4.098 

 
5 

-4.098  
1.668 

 
1.95,18.0 -12.144 

 
 
 
  



Tabel S2. The parameters of the metasurface 
 

R a1 a2 a3 a4 a5 

1mm -3.668E1 4.511E0 -4.426E-1 4.412E-2 -2.088E-3 

 
 
 
  



 

Figure S1. The simulated MTF response characteristics of system before introducing 
metasurface. 
  



 
Figure S2. The simulated MTF response characteristics of system after removing the 
metasurface and refocusing. 
 
 
  



 

Figure S3. The broadband phase response characteristics of metasurface. 
 
 



Figure S4. The optical images of the checkerboard (a), ISO12233 resolution chart (b) and 
24-patch ColorChecker (c). 
 
  



 

Figure S5. The optical images of the visible-light imaging system by integrating the hybrid 
metalens module with a commercial CMOS detector. 
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