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Release timeline of autoPROC software

19/06 19/07 19/08 19/09 19/10 19/11 19/12 20/01 20/02 20/03 20/04 20/05 20/06

damaged pixels, HDF5/NeXus

Neggia, overloads

early/late radiation damage maps

aP_cleanup_spots, indexing

3D plots, problem pixels
aP_fixcbf

Eiger, ice-rings, 
stabilisationOver the 

last year:

Some topics of different autoPROC releases: pixel 
problems, detector/image formats, indexing, reporting, 
automation (of course) etc.

https://www.globalphasing.com/autoproc/news.html
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● Over the last couple of years 
(decades?), at every 
user/developer meeting and 
workshop with data processing 
as a topic: “Let’s talk/moan 
about image headers and 
formats ...”

● d*TREK, fullCBF, imgCIF
● ADSC, marCCD, Bruker ...
● mini-cbf
● HDF5 and NeXus (NXmx) 
format

● Eiger detectors

Let’s talk about “image 
data content” ... much 
more interesting (?)



HDRMX workshop 20200822 Global Phasing Ltd

Eiger(2) data: 16-bit vs 32-bit

filewriter (HDF5) or stream interface
uint16 or uint32 uint32

     0..65535     0..4294967295 0..4294967295
applications mostly want int32

-2147483648..2147483647
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Eiger data: 16-bit vs 32-bit

● Eiger/Eiger2 data typically 
provided to applications via one 
of

● Dectris/Neggia plugin
● Diamond/Durin plugin
● Conversion from HDF5 to mini-

cbf:
● H5ToXds (Dectris)
● https://github.com/biochem-

fan/eiger2cbf
● hdf2mini-cbf (GPhL)

● writing from Stream interface 
into mini-cbf (application X?)

● Each application needs to 
handle

● uint16 vs uint32 data
● UINT16_MAX and UINT32_MAX 
markers:

● unsigned int data doesn’t provide 
negative markers

● 0 is a valid pixel count
● Eiger/Eiger2 firmware uses 

UINT{16,32}_MAX marker
● conversion to int32 (signed 32-
bit integer)

● before actual processing data

Caveat: this is our understanding and might not be a complete picture ... 
but we had lots of conversations with experts (Dectris, APS, Petra-III, DLS, 
XDS etc) that seem to confirm the gist this.
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Eiger data: 16-bit vs 32-bit

• convert HDF5 to mini-cbf

• looking at these images (using e.g. GPX2 or ADXV): there 
are no strong spots at all it seems. Odd!

• since raw data is stored (compressed) inside HDF5 
container we need a reliable tool to convert this into a format 
we can visualise/inspect

• we provide

• hdf2mini-cbf:

• should support all kind of HDF5 files/formats out 
there

• but needs constant checks and updates (because 
HDF5 files/formats can change regularly)

• cbf2ijk: write ASCII version of x,y,value

• observation: default autoPROC run on HDF5 data (using the Dectris/neggia 
plugin) gives a large number of very strong spots in COLSPOT
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Eiger data: 16-bit vs 32-bit

Dectris/Neggia (autoPROC)

Dectris/Neggia (XDSme)

DLS/Durin (autoPROC)

hdf2mini-cbf

 NUMBER OF STRONG PIXELS EXTRACTED FROM IMAGES     1509967
 NUMBER OF DIFFRACTION SPOTS LOCATED                 66279
 IGNORED BECAUSE OF SPOT CLOSE TO UNTRUSTED REGION    3431
 WEAK SPOTS OMITTED                                  23352
 NUMBER OF DIFFRACTION SPOTS ACCEPTED                39496

 NUMBER OF STRONG PIXELS EXTRACTED FROM IMAGES     1509967
 NUMBER OF DIFFRACTION SPOTS LOCATED                 66279
 IGNORED BECAUSE OF SPOT CLOSE TO UNTRUSTED REGION    3431
 WEAK SPOTS OMITTED                                  23352
 NUMBER OF DIFFRACTION SPOTS ACCEPTED                39496

 NUMBER OF STRONG PIXELS EXTRACTED FROM IMAGES     1540328
 NUMBER OF DIFFRACTION SPOTS LOCATED                 67110
 IGNORED BECAUSE OF SPOT CLOSE TO UNTRUSTED REGION    3510
 WEAK SPOTS OMITTED                                  10068
 NUMBER OF DIFFRACTION SPOTS ACCEPTED                53532

 NUMBER OF STRONG PIXELS EXTRACTED FROM IMAGES     1540328
 NUMBER OF DIFFRACTION SPOTS LOCATED                 67110
 IGNORED BECAUSE OF SPOT CLOSE TO UNTRUSTED REGION    3510
 WEAK SPOTS OMITTED                                  10068
 NUMBER OF DIFFRACTION SPOTS ACCEPTED                53532

S
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m
e  (16-b it) d

a taset



HDRMX workshop 20200822 Global Phasing Ltd

HDF5 → mini-cbf: know your converter

● there should be no need for converters: always 
best to process data as close to original as 
possible (but extractors still needed)

● HDF5 archives sometimes cumbersome
● mini-cbf nice and simple: allows comparison 

between Albula, ADXV, GPX2, various libraries 
and tools

hdf2mini-cbf

H5ToXds eiger2cbf

incorrect
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Feedback to XDS developers

● Moving from cut-off based on mean (can be influenced by outliers, 
i.e. hot and too strong pixels) to median-based criteria

● Obviously still better to exclude hot/damaged/flickering pixels from 
entering (XDS) computations in the first place.

● Exclusion/marking of pixels needs to be done correctly: what 
“marker” to use?
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UINT32_MAX: hidden “treasures”

Image 1 Image 2 Image 3 Image 4 Image 5
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Eiger: stream to mini-cbf conversion
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XDS: overloaded vs dead pixels

Defines the minimum required percentage of observed reflection 
intensity. The missing intensity is estimated from the learned profiles. 
If less than MINPK % is observed, the reflection will be discarded.

Example:  MINPK=75.0

The default value of 75% works fine and hardly needs to be changed.

If a pixel contents exceeds this maximum value the pixel is 
overloaded; a reflection is overloaded if it includes one or 
more overloaded pixels. In the "INTEGRATE" step 
overloaded reflections are excluded from the determination 
of reference profiles. Otherwise they are treated like all 
other reflections and saved on the output file 
INTEGRATE.HKL. In the "CORRECT" step of XDS 
overloaded reflections are excluded from the final output 
because their integrated intensities are incorrect. 
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XDS: differences depending on marking
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XDS: differences
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aP_fixcbf: for Eiger(2) data as mini-cbf

APS, 21-ID-D

APS, 23-ID-B

APS, 23-ID-B

APS, 22-ID

APS, 21-ID-D

APS, 24-ID-E
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6UKG (~3 pixels/image reset)

Only small differences 
in overal 
scaling/merging 
statistics after fixing 
diffraction data.

But ...
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UINT32_MAX: hidden “treasures”

G. Bourenkov (Petra-III)

• aP_fixcbf is more an analysis tool and not intended as an integral part of a “production” 
pipeline

• there will be marginal differences in scaling/merging statistics

• main point: overloaded pixels/reflections become invisible (important information to 
decide on potential adjustment of collection strategy, detector settings, speed, flux etc.)

6UKG: WARNING from 
autoPROC 
(summary.html)
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Summary, status and outlook

● Will we still be talking about meta-data formats in 2021?
● Hopefully we’ll be talking “only” about pixel data content by then.
● Interactions with beamlines and external developers important (e.g. 
via HDRMX, MXCuBE, ISPyB)!

● Interaction with power users crucial for feedback, real-life testing 
and planning (EMBL/CRIMS, GPhL consortium members etc)!

● More automation (autoPROC) expected especially in decision 
making about poor image ranges.

Thanks to a lot of people: lots of Consortium members, beamline 
and synchrotron staff, developers & GPhL colleagues
H. Bernstein, T. Bertrand, G. Bey, M. Blaesse, G. Bourenkov, G. Bunkoczi, R. Byrne, I. Cornaciu, J. Dias, K. Diederichs, P. Evans, G. 
Fischer, T. Fischmann, M. Haffke, S. Harris, W. Kabsch, J. Key, E. Krissinel, J. Kopec, I. Korndoerfer, M. Kroemer, A. Kuglstatter, A. 
Lammens, P. Legrand, M. Lehmann, S. Liu, D. Logan, K. Longenecker, J. Marquez, M. Mathieu, P. McEwan, L. Miallau, A. Mulichak, J. 
Murray, D. Musil, R. Nolte, M. Rappas, J. Read, D. Reinert, P. Rowland, P. Rucktooa, M. Rudolph, J. Sack, M. Savko, C. Schleberger, H. 
Schreuder, S. Sheriff, O. Svensson, M. Swan, E. TerHaar, J. Thorpe, Y. Wang, D. Waterman, T. Weinert, M. Weiss, G. Winter, J. Wojdyla, 
D. Zeyer ... many more
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