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SNSRI Coherent vs Incoherent imaging

Coherent Imaging Spatially incoherent Imaging

Needs a coherent light source such as laser Low cost LEDs or natural light
Suffers from speckle noise No speckle noise
Edge ringing effects No edge ringing effects
Narrow bandwidth of MTF Twice the bandwidth of MTF of coherent light

A coherent imaging system is An incoherent imaging
linear in complex amplitude. system is linear in intensity.
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SNSRI Coherent vs Incoherent imaging
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UNIVERSITY or TARTU Principle of Incoherent holography
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resolution
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Lagrange Invariant condition also called as
Smithi Helmholtz formula states that the
magnification of spacing between two
points is same as magnification of the point.

4 |
> M,=X3/x,
o , M= Y./y,
L I

pd
~

XZ
Mx=My Lagrange Invariant condition

satisfied.

M,zM , Lagrange Invariant condition not
satisfied.

M <M _Lagrange Invariant condition not
* YV satisfied and super resolution.

G. Brooker, N. Siegel, V. Wang, and J. Rosen, Opt. Express 19, 5047 (2011).
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UNIVERSITY oF TARTU Incoherent digital holography meets coded
aperture Imaging technology
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il UNIVERSITY oF TARTU Incoherent holography without two-beam
Interference
] -I(B -l 15
Incoherent ®- S |
light $ crm PSF1 on |PSF| O]
source v v
o ... %~ ___He Mo . .. e @) e
A Optical axis < T
c) o S
@ CPM2 PSF2 OI2 Arg (PSF)  Arg (Ol)
T S s E
Object/ Image |
pinhole sensor AN =
CPM3 PSE3 o3 I-COACH DI
Plane Regular Regular
L Regular separation  imaging I-COACH imaging I-COACH
-] imaging (cm) Plane-1 Plane -1 Plane - 2 Plane - 2
N 7))
leb) =
— -1 >
®)) 7))
= O
% I-COACH -
E -0.5 =
— (@)]
A Light g
®  Color QF emittng =
image h diode 9 O
11 @
Planes 1 2 3 separatedby 2.5 mm each

Vijayakumar, et. al. Opt. Express 25, 13883-13896 (2017)
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Non-Linear Reconstruction
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UNIVERSITY oF TARTU FINCH as a Coded Aperture Imaging System
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MR RV NI 5D Imaging system in 3D space, spectrum and time
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