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https://www.gmp.ch/pdf/catalogues/TMC_Resource_Guide_15.pdf



A perfect flat image should look like this

Midline artifactProbably vibration artifact

Wrong camera offset setting

Horizontal artifacts
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In the real world they look like this
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K. Becker et al. 
2019

Slit width = 12 mm

Wavelength excitation = 680 nm

Wavelength emission = 642 nm

Voxel size xy (camera and lens) = 422 nm

Voxel size z (z-step) = 1000 nm

Refractive index of  the imaging oil = 1.52

Numerical Aperture of  the lens = 0.4 

F cylinder lens = 240

full width half  maxima of  xy-plane = 1255.2 nm

full width half  maxima of  z-axis = 13204.8 nm

https://www.nature.com/articles/s41598-019-53875-y#auth-Klaus-Becker
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Goal:

Stitch 2 TB images 

in 2 Hrs







Manually generated flat image





Automatically generated flat image



Secondary flat image after flat image application
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Without image processing 16-bit

After 

• flat image application, 

• 8-bit conversion,

• thresholding, 

• Light-sheet cleaning method, 

• max down sampling and 

resizing → isotropic volume



Deconvolution - dampening + black subtraction (PyCudaDeconvolve)
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z

Deconvolution + dampening - black subtraction (Matlab)



Bit shift 16bit max 8bit max

2 >1023 255

4 >4095 255

6 >16383 255

0 65535

0 255

16-b

8-b

1638640951023

2000 GB single channel RAW →

5 GB compressed 8-bit IMS 

642 8

125

bit shift 

+ 

max thresholding

Black level 

subtraction 

or

Min thresholding



• Down-

sampled 15x.

• Stitch based 

on channel 1 

for all 

channels

• Channel 1:

nucleus

• Channel 2:

axons

• Channel 3:

neurons (morf

labeling).

• No 

deconvolution.

• Original file 

size 

(compressed 

tiff) 4.56 TB

• Final file size: 

42 GB



• Only Channel 

3






