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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

April 14, 20232

Objective

* https://ceur-ws.org/Vol-3036/paper21.pdf

https://ceur-ws.org/Vol-3036/paper21.pdf


Reetu, Elias, Ajay - SEM Metadata Extraction and Mapping Service Data Exploitation Methods, Steinbuch Centre for Computing

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

April 14, 20233

Functional Objectives
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For materials scientists who perform experiments on SEM

ELN developers 

April 14, 20234

Target Audience
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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

April 14, 20235

Methods
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Load image

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

Upload metadata 
in a repository

April 14, 20236

General Workflow

* https://ceur-ws.org/Vol-3036/paper21.pdf

https://ceur-ws.org/Vol-3036/paper21.pdf
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SEM Mapping Tool GUI:
https://metarepo.nffa.eu/mappin
g-service/mapDocument.html

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

manager/SEM-Mapping-Tool

Graphical User Interface

Identifier: zeiss_to_json

https://metarepo.nffa.eu/mapping-service/mapDocument.html
https://metarepo.nffa.eu/mapping-service/mapDocument.html
https://github.com/kit-data-manager/SEM-Mapping-Tool
https://github.com/kit-data-manager/SEM-Mapping-Tool
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Image Metadata
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Extracting Metadata stored in the TIFF file

~1500 lines
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Extracted metadata is mapped to the Schema
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Electronic Lab Notebooks
Schema can be imported as a template 
Enable relevant fields for correlative characterisation
Working with ELN Developers 

Herbie
Chemotion
Kadi4Mat
eLabFTW
Metadata Extractors WG of MaRDA
OpenBIS
…

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

April 14, 202311

Import Metadata Document for Viewing/Editing
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Custom Interface to Add, Review and Correct Metadata

• Based on the published 
schema

• With drop down menus
• Information on each field
• Integrated schema

validation

Click to upload JSON document

Available at: https://kit-data-manager.github.io/Metadata-Schemas-for-Materials-Science/

https://kit-data-manager.github.io/Metadata-Schemas-for-Materials-Science/
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Live Demonstration
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Metadata on a 
sheet of paper

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

repository

Unstructured 
metadata

Structured metadata that can be 
validated with a schema 

Different techniques using 
customised terms and 

workflows
Unified workflows and 

terms

No common terminology 
between manufacturers 

and models
All names mapped to common 

agreeable terms 

April 14, 202314

Past vs Future with Schemas
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Additional Features in Development
Add readable/workable filetype output along with JSON 
metadata document (csv) 
Batch processing
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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

April 14, 202316

Future Work
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Mapping Service Update
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Mock Up
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TypeScript

JavaScript

HTML

CSS

April 14, 20231

Technologies 
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Progress
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Thank You J

April 14, 202321


