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Agenda

1. Status of auto-centring in MX software pipeline
2. Progress on the Centring Server and C3D
3. Current developments
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Auto-centring in MX pipeline

• Mainly manual centring is used because it is efficient and users stay 
in front of the GUI.

• Pipeline experiments are used for beamline validation and by 
mxpress service: still semi-automated.

• Litle feedback on auto-centring for the moment.

• General upgrade of backlighting on all MX beamlines.
• Remote control pushes the need for automatic centring. Auto-

centring becomes competitive in term of time.
• The increasing pipeline quality (SC, DNA…) will hopefully increase 

usage of auto-centring.
• Sample auto-repositioning (“Centring Playback”) brings new 

possibilities.

Situation:

Perspectives:
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Auto-centring Statistics

� Manual inspection on “Normal” crystals in nylon loops:
GOOD=70%  AVERAGE=19.0% BAD=11%

� For other crystals:
• 7% of very icy or very badly freezed loops (G=34%/A=21%/B=45%)
• 8% of centrings undecidable for human eye (needs x-ray confirmation)
• 2% with multiple crystals: undecidable for a program today
• Some samples with beam mark -> use centring playback instead 

� Distance with user centrings:
• < 30 µm: 64.6%
• 30-50 µm: 17.6%
• > 50 µm: 17.8%

Current simulations on EMBL-Grenoble test database (~500 sets with nylon loops):
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Crystal/Loop centring limitations
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What’s new since last year, from 3.7 to 3.9 ?

C3D update

C3D Performance evaluation is 
automated using 450 sets

More reliable loop centring

Faster

Manual centring “Playback” : 
Sample Repositioning

Better UV 
centring
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C3D & Loop Detection

Near 100% of good auto-zoom

•0.5% of shape 
detection errors
•2.5% of binarization 
artifacts
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Centring Speed

search alignment rotation

loop centering zooming start position settling

rotation

loop detection

crystal detection crystal centering

Go…

25s to 40s

• Crystal or loop shape detection: 0.5s/image (mainly during rotation)
• Wait time at the end of the rotation: 1s to 10s
• Bottelneck on MD2: omega axis acceleration
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Centring Speed in video
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Crystal Detection Using fluorescence

•Need for program flexibility: a new set of parameters are UV-specific 
(nb images, filters, orientation, max zoom level…)
•Need to continue the campaign for evaluation of benefits

Solved issues:
•Security
•Dose
•Fluo. Residues

loop type, washing of 
loop & liquid
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Video: Centring using fluorescence
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Centring Playback

After manual centring for HA00AA2463.
Click on the “Accept” button:
MD2 save snapshots for IspyB
and the Playback .

Unload the sample.
Play with other samples.

Reload the sample 
HA00AA2463. 
Playback starts…

MD2 restores motor positionsC3D estimates the rotation in the SC
and the shift during the mounting.
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Centring Playback in video
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Centring playback repeatability

� Successful test on ID14-EH3 of fully automated screening AND data collection of 4 insulin samples

Run 1

Manual centring
+ Screening 

2007-11-14 13:53:54

Run 2-3

data collection 
2007-11-14 14:15:46

C3D Playback
Rotation in SC:29 deg

Run 4-5

Data collection 
2007-11-14 18:19:14

C3D Playback
Rotation in SC:50 deg

Run 6

Data collection 
15-11-2007 9:52:12

C3D Playback
Rotation in SC:69 deg
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Plans

• Upgrade the Centring Server on MD2M (convergence 
with MD2): bring playback, UV support and more options.

• Continue UV test campaign
• Improve the success rate of auto-centring: a collaboration 

EMBL grenoble - Hamburg
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Collaboration EMBL grenoble - Hamburg

XREC 
result

A1 …A3A2

several
texture
oriented
detection

algorithms

Selection
of best algorithm

Two complementary (very different in principle) detection programs XREC and C3D: 
how they compare and how to get benefit from each other ?

Feature 1

Fuzzy logic

Selection
of best shape

Shape oriented
decisions

2D 
results

3D
Result 1

Feature 2 … Shape oriented
filters

C3D 
result

3D
Result 2

3D
Result 3

3D
Result n

dispertion
based

decision
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