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Objective A\‘(IT

Karlsruhe Institute of Technology

Develop a ‘clickable’ tool to extract metadata from TIFF images generated by
scanning electron microscopes (SEM) and map the metadata to the published

SEM schema™ for use with electronic lab notebooks and repositories

* https://ceur-ws.org/VVol-3036/paper21.pdf
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Functional Objectives A\‘(IT

Karlsruhe Institute of Technology

1. Extract metadata from TIFF images generated by Scanning Electron
Microscopes (SEM)

2. Prepare the data for mapping
3. Map the metadata with the terms from the SEM schema

4. Use a browser based GUI, such that users are able to upload the
image files and download the corresponding metadata files
generated by the mapping tool
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Target Audience A\‘(IT

Karlsruhe Institute of Technology

® For materials scientists who perform experiments on SEM

® ELN developers
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Methods A\‘(IT

Karlsruhe Institute of Technology

® Use Python for data extraction and mapping
® Use the pre-existing MRI Mapping Tool as reference

® Build java Plug-in for the tool to be used with the mapping-service

® Host mapping-service from remote instance
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General Workflow

iT=1000kv S
Y=50mm M

Load image

April 14, 2023

FIB Wide View = Off
DP_ANODE

Anode Spacer = High KV
DP_USE_REF_MAG
Reference Mag = Polaroid 545
DP_STAGE_BIAS_NSE
Stage Bias = Off
DP_USER_MAG_CAL

User Calibration = On
DP_SAFE_STEM_VALID
Safe STEM Valid = Yes
DP_4QBSD_Q5

Q5 = Off

DP_SCD_GAIN

SCD Gain = Low
DP_ALL_ZONES

Run python script
to extract
metadata and
convert it to JSON
format according
to the published
schema®

Import JSON data
into electronic lab
notebook (ELN) or
custom interface
for
editing/reviewing

* https://ceur-ws.org/\Vol-3036/paper21.pdf
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Upload metadata
in a repository
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Graphical User Interface

Mapping-Service GUI
Home Add mapping scheme Show all mapping schemes REST Documentation

Map a document

Identifier

zeiss_to_json

Enter the ID of the mapping you want to use or select a mapping in the list of mappings.

Document

Choose File = 1-as-cast_18_Sch_10k_BSD-Compo.tif

Select the document that should be mapped with an existing mapping.

¢ Download result Map document
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SEM Mapping Tool GUI:
https://metarepo.nffa.eu/mappin
g-service/mapDocument.html

|dentifier: zeiss_to_json

- uses the python extractor located
on GitHub
https://github.com/kit-data-

manager/SEM-Mapping-Tool
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Image Metadata ﬂ("'

Karlsruhe Institute of Technology
-

~ EHT=10.00kV Signal A=NTS BSD
1 pm WD=50mm Mag= 10.00 KX

-

Pixel Size=11.16 nm  Aperture Size = 120.0 pm
StageatT= 00° FIB Imaging = SEM 9 Dec 2019
Tilt Corrn. = Off 0.0°  FIB Lock Mags = No 11:21:55

1-as-cast_18_Sch 1Elk_EISD Compo.tif
A L B

AT

Kartsruhe Instituns of Technolooy

EHT = 10.00kV Signal A = NTS BSD Pix ls =11.16nm Aperture Size = 1200 yrm
+ StageatT= 00°  FIBI SEM 9 Dec 2019
1 um WD=50mm Mag= 10.00KX TIt% =0f 00° FIEIIInEN?g 11:21:55 g(IT

I | 1-as-cas 1 18_Sch_10k_BSD-Compoif
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Extracting Metadata stored in the TIFF file A\‘(IT

AP_SAMPLE_AT_X 15! AP_FIB_STIGMATOR_X
Sample at X = 0.0000 ‘ FIB Stig X = =-3.0 %
AP_TIME 157 AP_STAGE_AT_M

Time :11:21:55 : Stage at M = 0.100 mm
AP_DATE ‘ AP_STAGE_AT_Z

Date :9 Dec 2019 160 Stage at Z = 36.853 mm
SV_VERSION ‘ AP_STAGE_AT_Y

Version = V05.07.00.00 : 88-Jul-14 16: Stage at Y = 93.5093 mm

SV_USER_TEXT ‘ AP_ACTUALCURRENT ~ Iir1€355
User Text = 1 as cast ‘ FilI= 2.290 A ‘155()()

SV_FILE_NAME ‘ AP_STAGE_AT_X

File Name = l-as-cast_18_Sch_10k_BSD-Compo.tif ‘ Stage at X = 74.9182 mm
SV_IMAGE_PATH 167 AP_ACTUALKV

Images = d:\images\schlabach\huot_quebec\1_as-cast\2019-12-02_auriga\ - EHT = 10.00 kV

SV_USER_NAME ‘ AP_STAGE_AT_T
User Name = SABINE 170 Stage at T= 0.0 @

SV_SAMPLE_ID ' AP_SAMPLE_AT_Y

Sample ID = 7. Sample at Y = 0.0000
SV_SERIAL_NUMBER ‘ AP_STAGE_AT_R

Serial No. = Auriga 60-46-18 : Stage at R = 15.0 §
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Extracted metadata is mapped to the Schema

1

T S0

, ‘ EHT = 10.00 kV ‘ Signal A=NTS BSD

all WD = 5.0 mm

Mag= 10.00K X

B SN e
Pixel Size=11.16 nm | Aperture Size = 120.0 pm ‘

otageatT= 00°

9 Dec 2019

FIE Imaging = SEM

Tilt Corm. = Off 0.0 °

FIB Lock Mags = Mo 11:21:55

1-as-cast_18_Sch_10k_BSD-Compo.tif

10

"instrumentName"'": "Auriga 60",

""'stage'':

{

"eBeamWorkingDistance'": A
"unit“: "mm",
"value': 4.967

I.
I

"stageAlignmentDone":

"tiltAngle": {
"unit": "degree",
"value': 0

April 14, 2023
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Karlsruhe Institute of Technology

"eBeamSource": {
"accelerationVoltage":
“unit": "kV",
"value": 10
"beamCurrent": A
"unit": "pA",
"value'": 80

"imaging": {
"apertureSetting":
"size":
"unit": "um",
"value": 120

"sample":
"sampleHolder": "Carousel 8x6.5mm",
“"sampleSize": {
"unit": "mm"“,
"value": 10

Data Exploitation Methods, Steinbuch Centre for Computing



Import Metadata Document for Viewing/Editing A\‘(IT

@ Electronic Lab Notebooks
® Schema can be imported as a template
® Enable relevant fields for correlative characterisation
® Working with ELN Developers
® Herbie
® Chemotion
2 Kadi4Mat
® eLabFTW
® Metadata Extractors WG of MaRDA

® OpenBIS
m ...

B Metadata should be uploaded in a repository like the MetaStore, which registers
a schema, and then metadata can be validated against the schema fulfilling
FAIR principles
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Custom Interface to Add, Review and Correct Metadata &‘(IT

Karlsruhe Institute of Technology

SEM Metadata Editor

2 (1] « Based on the published

Validation
w Click to upload JSON document schema
« With drop down menus

Acceleration Voltage@

e * Information on each field
10  Integrated schema

i validation

kV

Available at: https://kit-data-manager.qgithub.io/Metadata-Schemas-for-Materials-Science/ &
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Karlsruhe Institute of Technology

Live Demonstration
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Past vs Future with Schemas

Metadata in a digital, machine
actionable format, stored in a
repository

Metadata on a

sheet of paper

AT

Karlsruhe Institute of Technology

Unstructured Structured metadata that can be

metadata validated with a schema

Different techniques using
customised terms and
workflows

No common terminology

between manufacturers
and models

April 14, 2023 Reetu, Elias, Ajay - SEM Metadata Extraction and Mapping Service

Unified workflows and
terms

All names mapped to common
agreeable terms

Data Exploitation Methods, Steinbuch Centre for Computing



15

Additional Features in Development
® Add readable/workable filetype output along with JSON

metadata document (csv)
® Batch processing

Mapping-Service GUI
Home Add mapping scheme Show all mapping schemes REST Documentation

Map a document

Identifier

zeiss_to_json
Enter the ID of the mapping you want to use or select a mapping in the list of##appings.
Document

Choose file  FeMoOx_AntiA_04_1k5x_CN_ i

alo hedocimaniibatshauld be mappgewith an existing mapping.

&> Download result wiap aocument

14. April 2023 Reetu, Elias, Ajay - SEM Metadata Extraction and Mapping Service

@ @ example_csv.csv

Title
1-as-cast_16_Sch_10k_InLens.tif
1-as-cast_17_Sch_10k_SESLtif

18 Sch 10k

entry.endTime entry.i FIB.

AT

Karlsruhe Institute of Technology

"FeMoOx_AntiA_04_1k5x_CN.tif",
"2021-07-13T18:23:36",

"'programVersi "V06.00.00.00 : 09-Jun-16"

"user":
"userName": "CHARLOTTE"
’
"sample":
"sampleHolder": "Carousel 8x6.5mm",
"embeddingMate "none",
"storageConditi "Ambient, dry environment",
"sampleSize": {
"va'lu 10,
"unit": "mm"
h
"conductive
"'magnetic
""eBeamSens
"'iBeamSensitive
"conductiveCoatingApplied": false

’
"instrument":
"instrumentName": "Auriga 60",
"instrumentManufacturer": {
"modeName": "Auriga 60-46-18"
h
"chamberPressure": {
"value": 0.00000216,
"unit": "mbar"

)

2019-12-09T11:18:36 nm

2019-12-09T11:19:43 nm

Sif 2010.12.00T11:21.

FeMoOX_AntiA_04_1k5x_CN.tif

2021-07-13T18:23:36 rIn

ize.unit  entr FIB. ize.value entry.i FIB. unit  entry.instrument.F1B.angleToEBeam.value
979.8 degree 54
979.8 degree 54
979.8 degree 54
93.89 degree 54

Data Exploitation Methods, Steinbuch Centre for Computing
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AT

titute of Technology

Future Work

@ Add support for further instruments/manufacturers

® Implement a proper logging system for backend of new interface
® Merge/unify with existing plugins and mappers (e.g. GEMMA)

® New, simplified, and user-friendly interface for mapping service
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Karlsruhe Institute of Technology

Mapping Service Update
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Project Branding . . (IT
MOCk U p ia Mapping Service &

itle or URL m here.
asubtitie or U 3y be here Karlsruhe Institute of Technology

|__Choose a mapping ]

Q, Search e.g. "tiff" to JSSON

# NEP-TIFF-ZEISS
# NEP-TIFF-OTHER
. ..

® ..

Choose a file to extract metadata from

A ‘ /
_b Drag and drop your file into this box or choose

- - - - —
- - - - -

Map "file.tiff" to JSSON

Footer section for branding and other stuff.
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Technologies ﬂ(".

Karlsruhe Institute of Technology

® TypeScript

TS

B CSS =

® JavaScript

<title>HTML</title>
<body>

This is HTML!
</body>

</html>
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Progress ﬂ(".

Karlsruhe Institute of Technology

Choose a Mapping

Select or search your mapping here.

Drag & Drop your files or Browse

Map document
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Karlsruhe Institute of Technology

Thank You ©
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