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(15 Outline

Scattering and background/biases correction for quantitative neutron imaging
Image model

* Experimental data

Dedicated data processing

MuhRec 4.0

Development within SINE2020
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H» Introduction

Lambert-Beer’s law
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Data taken at NEUTRA, PSI
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(=J= Introduction: non linearities

“Sample scattering”

- Incoherent scattering caused by neutrons colliding with the sample
- Sample geometry and composition

- Detector distance

“Background scattering” (systematic biases)
- Additional neutrons scattered at the shielding or the instrumentation

- Light backscattered from the mirror of the camera box
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()= Introduction: effect on uncorrected images

Referenced projection Reconstructed CT Averaged slice
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|J____ MethOd: image mOdel Sample and background

scattering _
Lamber Beer’s law
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Background scattering
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=J» Method: how to measure
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Holding frames with “black bodies” (BB):

- aluminium frame
- BBs = cylindrical objects made of 1°B,C
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FOV of 150 mm x 150 mm

PPPPPP



PAUL SCHERRER INSTITUT

(HJ» Method: how to measure

Camera

Sample
scatterin

o Back
Direct .@ scattering

Neutron
beam

Scintillator

screen

Boillat 2018, Optics Express
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(HJ» Method: how to measure

detector mirror

Neutron beam
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open beam images with BB sample images with BB
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=)= Method: how to process

open beam image with BB BB mask Interpolated background
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Poster A. Kaestner: WCNR11 l
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[¥(s)ds = —log (05-DC —5C) background scattering
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(HJ» Method: how to process

Sample images with BB — sparse CT

0° 14.4° 28.8°
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(HJ» Method: how to process

Sample images with BB — sparse CT

(I-DC—5) sample scattering
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(HJ» Method: how to process

Sample images with BB — sparse CT

(I-DC-5)

fZ(S)dS = —log (O5-DC_pG) Sample scattering
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(5= Method: MuhRec implementation

MuhRec 3

Projection data Reconstruction geometry [l bR KL NENEY Results Projections

Preprocessing modules

|v ISEESENGHTI  Parameter Value
MorphSpotClean BBOption Interpolate
Wayele}RingCleqn BB_OB_ext_name .
ViRiojechonkleS g e BB_OB_name [Users/04_BB_N/ob_b...
BB_counts 10
BB_ext_firstindex 0
BB_ext_samplecounts O
BB_first_index
BB_sample_ext_name ./
BB_sample_firstindex 1
BB_samplecounts 376
BB_samplename /Users/04_BB_N/samp...
BBroi 441812026 1938
InterpolationMethod  Polynomial
ManualThreshold false

Add Delete Config Add Delete

Back-projector configuration Add a module Slices
R (VN ETMbcessing.1.0.0.dylib ‘ Browse ‘
Module name: MultiProjBP

Module BBLogNorm v

1(0.58 deg)

Configure

Cancel OK

-1(899)

Logging

Memory usage: 618Mb (matrix: 253, buffers: 366) system max 8000Mb
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T Method: MuhRec implementation

[ 2K ] Configure BB log norm

LUCIEREEE BB images

Averaging method ImageWeightedAverage

Referencing method LogNorm

BB options Interpolate

Pre-processed BB images
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Open beam images with BB

filenal /Users/04_BB_N/ob_bb__ ##i#i## fits

First Count m Preview
BB roi x0 X = vO REINE x1 POVEEES y1 REEE:ME  GetBBroi

Sample images with BB
LICUEL I /Users/04_BB_N/sample_bb__#####.fits
First _ Count Preview
first Scan Angle m last Scan Angle
dose BB roi x0O JI: 7= yO x1 y1 - GetBBdose

Open beam with BBs Sample image with BBs

Parameters

radius ks min area Manual Threshold m Compute error Error 0.0759867

—T Method: MuhRec implementation

Configure BB log norm

Browse

Browse

BB mask

Interpolation method:  Polynomial ~ Interpolation X: SecondOrder ~ Interpolation Y: SecondOrder ~

Cancel

Page 22



PAUL SCHERRER INSTITUT

(15 Results

Background scattering Sample scattering
(fraction of OB) (fraction of OB) Non corrected projectiog Corrected projection line profiles through the sample
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(15 Results

Uncorrected BB corrected

Uncorrected
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horizontal profiles
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no correction
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BB correction
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(15 Results
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BH correction

BB and BH correction
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(15 Conclusions

Acknowledgements: NIAG

Validation with experimental datasets

Simulated datasets (McStas)

Several parameters were tested (#BB projections, interpolation scheme, mathematical
formulation..)

Integration in KipTool
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()= Thank you




