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Smart EPU- How did we get here?
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Experiment Type
=
Grid Settings

EPU 1.0 EPU 2.0 EPU 3.0
(2011-2018) (2018-2022) Automated SPA
Enabling SPA Easier and more
efficient SPA
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Introducing the Smart EPU ecosystem

Data Acquisition

Image Evaluation

$
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A platform to enhance efficiency and ease of use for Cryo-EM

© Processdataino momaion
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| | | | “Plug-in” Development

EPU-API

EPU Decision Service with Open API

Community
“Plug-in” Development

Be frie-

 Increase effciency / Reduce Expertise.
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Smart Plug-ins

Focus Stabilization

Stage Waiting Optimization

Skip Gridsquare

Automatic Foil Hole Selection il
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Smart EPU in action

thermo
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Smart EPU: monitoring key parameters

Defocus

436637_10436639_20210111_213

CTF Confidence Range

436637_10436639_20210111_212!
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Smart plugin #1: automatically adjust focus

000 Terminal

Defocus(A)
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Smart Focus results

Faster and more consistent focus values measured
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Benefits

Focusing becomes more accurate as it is

based on CTF

fits from acquired images.
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Smart Focus routine intervenes and re-
adjusts user settings on its own

Minimization of beam-tilt-based autofocus
executions improves throughput
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Smart plugin #2: automatically skip bad areas

Skip grid squares with CTF resolution estimation above 6 A

CTF Confidence Range
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c

O Areas that lead to suboptimal data are The fraction of useable data is increased, No need to pre-select grid squares
m automatically excluded so fewer images are needed. carefully as the selection will be

optimized on the fly.
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Skip Gridsquare in Action

Squarel Square2
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Al Foil Hole Selection

Training Inference

Grid square images are used to train a Neural Network The network can be used by EPU to determine the
to identify good/bad foil holes selection of holes to be acquired

n

= Data Quality f 7\ Efficiency Ease of Use
c

O Areas that are predicted to give sub- Less time is need to exclude bad foil holes No expertise needed to identify bad foil
M optimal data are automatically excluded by hand. Smart EPU automatically creates holes.

an efficient set-up
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Set up using Smart Algorithms
Video
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Execution . v
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EPU Multigrid

Combine easy set-up with EPU Multigrid

Session Name Status  Gridsquare Progress  Completed Exposures M Exposures
20210402 Sofie_34-4
20210402_34-1
20210402 _Sofia_33-4
20210402 Sofia 33-2
20210402 Sofia_£93

20210402 Sofia_EP2

Session Name Gridsquare Progress  Completed Exposures
20210402 Sofin_34-4 12725 2000
20210402 34-1 12728 2000
20200402 Sofia 334 Acquiring  2/20

20210402 Sofia 33-2 Planned  0/20

OO0 0

20210402 Sofia €93 Planned  0/25

20210402 Sofia EP2  Planned  0/25

Assembly of recombinant tau filaments identical to those of Alzheimer's disease and chronic traumatic encephalopathy, Lévestam, et.al., eLife 2022;11:e76494 DOI: 10.7554/eLife.76494)
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Community Plugins / Open API

Method development

‘ Enables users to develop specific
plugins for their needs

Expedite plugin development

‘ Enables faster innovation of new
automation
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Open API

An API to retrieve data and drive EPU

# 1. Get area currently processed by EPU

app_state = requests.get(
"http://decision-service:5000/CurrentApplicationState”

)-Json()

current_area_id = app_state["areald"] # we assume here that it’s a foil hole

# 2. Retrieve relevant motion correction results to calculate new stage waiting

time

grid_square_id = requests.get(
f"http://decision-service:5000/Area/{current_area_id}"

).json()["parentId"]

motion_correction_results = requests.get(
"http://decision-service:5000/AlgorithmResults"”,
params={"parentAreald": grid _square_id, "name": "motioncorrection"},

)-Json()

# 3. Compute new stage waiting time based on motion correction results
new_stage waiting time = ...

# 4. Register a new stage settling decision for future areas (“...”)
requests.post(
"http://decision-service:5000/Decision",
json={"areald": ..., "decisionType": "stageWaitingTime",
"decisionValue": new_stage waiting time, "decidedBy": "smart
algorithm"}

_________________________________________________________________________________________________
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Smart EPU data
acquisition

Custom
Algorithm using
Open API
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Community Algorithms: 2 Options

(o

Athena DB

Decision Service with Open API

&
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Build your own Algorithms

Use own solution for
processing/managing data
« Copy data from our domain
with own means
* Run all processing on your
own infastructure
Communicate with decision service
APl to feedback optimizations to
EPU

EPU
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Leverage Athena and EQM as well

Use Athena/EQM for
processing/managing data
« Retrieve pre-processed
data and results through
API
Deploy plugins on your own
infrastructure
Communicate with decision
service API to feedback
optimizations to EPU

Decision Service with

Open API

e e S S S e e o S S
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Community Algorithms: What shall we Provide?
Enable the Community to build their own Algorithms

Documentation and Support on AP Example algorithms

Pull requests Issues Marketplace Explore

£l googlesamples [ android-ConstraintLayoutExamples © watch~ 108 | % Star | 2,166 ¥Fork | 380
<> Code Issues 35 Pull requests s Projects o Wiki Security Insights
on 2ger. For this sa key special-key to testthe authorizatio
Repository of examples that showcase the various features of ConstraintLayout https://developer.android.com/trainin...
D) 65 commits. ¥ 12 branches 1 release A1 Fetching contributors s Apache-2.0
Branch: master = New pull request Create new file Upload files Find File
Sehemes B .
camaelon Merge pull request #83 from googlesamples/update-betal = Latest commit a8572el May 10, 2018
_mrn v
I CycleEditor/src/com/googlefand... Update the CycleEditor synced with local copy (#59) Feb 7, 2019
I constraintlayout Update remaining references for non-androidx widgets (#71) Apr 2, 2019
pet evenn 4 s gradie/wrapper Add YouTube like animiation. Dec 4, 2018
8 motionlayout Update project to CL 2.0 betal May 10, 2019
-
B screenshots Update readme Mar 3, 2017
/pet ate an existing pet - E .gitignore Add YouTube like animiation. Dec 4, 2018
El CONTRIBUTING.md Update license add contributing.md Feb 10, 2017
/pet/findByStatus Finds Pets by stan a
El LICENSE Update license add contributing.md Feb 10, 2017
pet/FindByTag El README.md Update examples for new features introduced in MotionLayout alphaS (#82) May 9, 2019
El build.gradle Update to CL 2.0 betal May 10, 2019
/pet/{petld} Findpetbyll [ ] . . . .
El gradle.properties migrate motionLayout to androidx (#40) Mar 26, 2019
/pet/{petId} Updstes a petin the store with form dats 2 El gradlew Examples for ConstraintLayout Jan 4, 2077
El gradlew.bat Examples for ConstraintLayout Jan 4, 2077
fpet/{petld} Deletssa pat - El settings.gradle Import examples for MotionLayout. Jun 27, 2018

What else would you need ?
Do we need a standard API?
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Questions

EPU@ Thermofisher.com
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