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SPECTRALstray light (Spectrometer measures

a ópointô source)



Size-of-source effect (radiometry)

Out-of-field sensitivity or veiling glare (photometry)

SPATIAL stray light in imaging instruments for 

measurements of extended sources

Wire character contrast Display contrast



1) Improve instruments by hardware

- limited, low signal, é

Methods for dealing with stray light

2) Avoid it, by matching the spectrum power distribution of the 

calibration source and that of the test source.

- need to know the source to be measured

- need many standard sources é, and a reference instrument

3) Correct it mathematically

- Spectral

- Spatial



1) Introduction

2) Principle of spatial stray light correction

3) Validation of spatial stray light correction

4) Examples of applications

5) Summary

Outline



Characterization of a spectrometer for

Line Spread Functions (LSF) for Spectral Stray-light Correction
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Result of a Spectral Stray-light Correction

using a 1024x1024 Correction Matrix

A Green LEDA Broadband Source
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1-D Line Spread Function (LSF)

2-D Stray light Correction Matrix

2-D Point Spread Function (PSF)

3-D Stray light Correction Matrix

LSF

PSF

Principle of Spatial Stray-light Correction

Problem!

3-D matrix inversion!



Point Spread Function (PSF) 

at Pixel (3, 3)
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Stray-light Distribution Function (SDF) 

at Pixel (3, 3)
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2D Point Spread Function (PSF)
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2D Stray-light Distribution Function (SDF)
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Ys = D YIR

Ymeas= YIR + Ys = YIR + D YIR
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Any problem!

A 1024×1024 image ĄA trillion element matrix!

128 Gbytes memory Windows Vista 64



Dealing with huge number of pixels (binning)

spatmeasIR Y-YY

2-D Surface Interp

measspatIR YCY

IRmeasspat YYY

spatY spatY

18×18 raw sig 3×3 binned raw sig

18×18 corrected sig

3×3 binned stray light sig

3×3 binned corrected sig

18×18 stray light sig
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An imaging radiometer/photometer:

ï 2-D CCD array: 1392x1040

ï CCD size: 4.65 µm × 4.65 µm

ï A/D: 12 bits

ï Lens: 55 mm

ï No TE-cooler

PSF test conditions:

Distance: 2 m

Pin hole size: 0.2 mm diameter

Iris: F2.8

Signal Dynamic range: > 6 orders



A measured Point Spread Function (PSF)


