






Complete overview at a glance: one  
user interface for all microscopy results 
ZEISS ZEN core not only handles microscopy imaging, it is 
the most comprehensive suite of imaging, segmentation, 
analysis, and data connectivity tools. ZEISS ZEN core is your 
hub for connected microscopy. Customize its functions to 
your specific applications and define workflows that consider 
the experience level of the microscopists in your multi-user 
environment. 

1 Input

2 Image Acquisition and Processing: e.g. AI denoising

3 Image Segmentation: Deep learning from the SolutionsLab

4 �'�P�E�W�W�M�.�G�E�X�M�S�R���1�I�E�W�Y�V�I�Q�I�R�X�� Analysis with ZEN core

5 Report: ZEN core report
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During processing, data from different devices are merged 
into a single analysis result. Take quality assurance, for 
instance: No matter whether you check electronic parts or 
painted car body parts for defects, the part is always subject 
to a visual inspection under the light microscope as a first 
step. Once the defect has been located, the cause analysis 
starts. And this is where the scanning electron microscope 
comes in handy with material analysis or resolution imaging. 

ZEISS ZEN core software suite 

ZEISS Efficient 
Navigation – ZEN 
ZEISS ZEN core: your software suite for 
connected microscopy and image analysis

Although the specimen looks entirely different under various 
microscope types, ZEISS ZEN core is able to relocate a 
flagged area during the analysis process. Data and images 
are merged, meaning that painstaking searches for the test 
point across different microscope types are now a thing of 
the past. The images are automatically overlaid or combined, 
thus revealing the information. This facilitates collaborative 
and cross-site work with data.

Automated microscopy workflows  
at the push of a button 
When workflows are fully automated using artificial 
intelligence (AI), productivity hits new heights. 

Automated image acquisition with an AI-supported system to 
flag interesting areas has already become a standard feature. 
The AI can segment images – a groundbreaking feature which 
had to be performed by humans until recently and which can 
now be automated – in addition to performing analyses and 
reporting. 

However, accurate results require more than just correct 
recognition of particles or phases: The automated 
classification of inspected objects in the microstructure must 
also be correct and can be enhanced by machine learning.

Get more information:
www.zeiss.com/solutions-lab
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Organize and visualize different microscopy images to connect 
multimodal data – all in one place. This open platform 
enables you to move quickly from general overviews to 
advanced imaging, even when using third-party technology. 
Not only can all image data be aligned, overlaid, and shown 
in context, ZEN Connect is able to retain the metadata of 
external images that adhere to the well-established Bio-
Formats standard. Transfer samples and image data between 
different electron and light microscopes as desired. 

Since all regions of interest are automatically relocated 
and shown in context following one-off alignment in ZEN 
Connect, you acquire the maximum amount of relevant data 
with a minimum of effort. You can also organize data from 
multiple modalities and select from a range of options to 
ensure perfect alignment. 

A spotlight on correlative microscopy.  
ZEISS ZEN Connect.

•	 Visualized data collection: supports import and 
attachment of non-image data such as reports 
and descriptions (pdf, pptx, xlsx, docx, etc.).

•	 Easy navigation: click overview image to examine 
or re-evaluate any ROIs in full image overlay.

All images acquired with ZEN core are saved in well-
structured database projects, including an intuitive label 
attached automatically to each image file. Each overlay 
image and its connected dataset is easy to find, and users 
can additionally search for microscope type and imaging 
parameters via the new filter function. Further processing 
is performed through integrated reporting functions and 
advanced export functionalities such as videos.

ZEISS ZEN Connect enables correlative image presentation from different microscope types (e.g. light and electron 
microscopes) in a connected map. This is highly beneficial for detailed investigation of large overview images, such as 
with battery cells.

ZEISS ZEN Connect even enables the import and correlation of non-image data such as  
EDS results. Compatible with the leading EDS system manufacturers.
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Layer thickness: 
FIB cross section overlay of CIGS solar cell layers: result from 
Crossbeam 550 InLens detector (right) and after ZEN Intellesis 
machine learning segmentation (left).

More intelligent.  
More time-saving.
ZEISS ZEN Intellesis.

Using established machine learning techniques such as 
pixel classification or deep learning, ZEN Intellesis enables 
even non-experts to generate robust and reproducible 
segmentation results. Simply load your image, define your 
classes, label the pixels, train your model, and perform 
segmentation.

ZEISS ZEN Intellesis enables particle identification by machine 
learning and provides higher accuracy for particle identification, 
learning image segmentation, and object classification. 

Intellesis Object Classification is used to further classify 
segmented particles and sort these into their sub-types. This 
information can then be used to count particles per type.

After training the software once on just a handful of 
images, you can segment batches of hundreds of images 
automatically to save time and minimize user bias. All time-
consuming segmentation steps on the many similar images 
are handled by powerful machine learning algorithms. 
Complex multidimensional and multimodal data can be 
analyzed regardless of its origin, and you can also import 
and use your own deep learning models.

ZEN Intellesis supports easy segmentation of 
multidimensional images from numerous different 
imaging sources including widefield, super-resolution, 
fluorescence, label-free, confocal, light sheet, electron, 
and X-ray microscopy. ZEN’s evaluation modules then 
enable automatic report creation and measurement 
according to industrial standards.

When it comes to post-segmentation classification by type, 
ZEN Intellesis takes an innovative approach. Instead of 
looking at individual pixels as a typical machine learning 
solution would, its object classification model uses more 
than 50 measured properties per object to distinguish and 
classify them automatically. Based on tabulated data, this 
classification process is much faster than segmentation 
performed by specifically trained deep neural networks.
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Developing Smarter Steel  
with AI-Powered Software Analysis

We use ZEISS ZEN Intellesis for auto-
segmentation and improved analysis of 
our second-phase constituents in steel. 
This changes the way we characterize 
materials, boosting both speed and 
reliability.

The ArcelorMittal Tubarão team

ArcelorMittal, the world’s leading steel and mining company, is focusing on 
creating smarter steels that are cleaner, stronger, and reusable.

ArcelorMittal uses its metallurgical expertise to develop alloy 
design and process parameters for meeting specific customer 
needs. A series of quality control parameters drafted on this 
basis serve to guarantee that the steel is suitable for a given 
application.

The company benefits from scanning electron 
microscopy and artificial intelligence (AI) with  
ZEISS Intellesis.
Machine learning classifications are much more noise 
tolerant than their traditional counterparts. They 
are used to distinguish features that have little or 
no difference in their SEM grayscale values and can 
only be differentiated based on texture. This can 
outperform typical software characterization that 
relies solely on 2D images and grayscale differences. 
Under different process conditions, the same steel 
can end up generating very different and complex 
microscale interactions of microstructural constituents 
with varying mechanical properties. Characterizing 
these phases in a large area with high reliability and 
speed is of paramount importance for applications 
such as the development of new products and failure 
analysis. Industries and research institutions that 
intend to play a leadership role in the development 
of new and more advanced steels need to improve 
their process simulation and product characterization 
capability and capacity. These aspects are essential 
for keeping pace with increasingly complex and 
challenging technical developments in steel production.

Typical microstructure of dual phase steel. 
Martensite – SEM, 19,000x

Typical microstructure of a ferritic-bainitic 
steel. Bainite – SEM, 10,000x

Percentages: Martensite 22.86% //
Bainite 12.16% // Ferrite 64.98% 
Time: 18 min

Martensite 22.82% // Bainite
13.39% // Ferrite 63.79%  
Time: 2 min

Subdivision into bainite, martensite, and ferrite. 
Left: The points used in counting the lattice of 
this steel, and especially the use of two different 
colors, enable precise distinction between the 
different phases in the same microstructure. Right: 
In this case, ZEISS ZEN Intellesis distinguishes the 
steel phases more quickly on the basis of the 
colors and is much more efficient. The primary 
phase is ferrite (green) and the secondary phases 
are bainite (blue) and martensite (red).

See the whole customer story here:
zeiss.ly/40a8
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ZEISS Industrial Quality Solutions is a world leader in 
quality assurance and inspection. Over 4,600 employees 
from more than 100 sales and service centers support 
customers around the world. ZEISS is recognized as a 
leading partner for the automotive, aerospace, 
mechanical engineering, medical technology, electronics, 
and plastics industries.

The range of solutions includes coordinate measuring  
machines, optical 3D scanning, 3D testing, computed  
tomography, and microscopy. ZEISS combines trusted 
hardware with powerful software to inspect, analyze, 
and evaluate quality data.

All key components, such as controllers, software,  
measuring systems, and sensors, are developed and  
manufactured in-house. ZEISS ensures seamless 
integration into customers’ quality assurance processes 
with its thorough expertise in loading and automation 
systems and its complete turnkey solutions. These 
benefits are complemented by a broad product 
portfolio, enabling customers to overcome current and 
future challenges.

GLOBAL 

NETWORK
Quality

Sales & Service 
Organizations

Production 
Sites

Quality Excellence 
Centers

38

11

60

Distribution 
Partners

Employees

245

4,600

34 35



EN
_6

0_
01

0_
00

44
I 

Pr
in

te
d 

in
 G

er
m

an
y 

C
Z-

10
/2

02
2

Su
bj

ec
t t

o 
ch

an
ge

 in
 d

es
ig

n 
an

d 
sc

op
e 

of
 d

el
iv

er
y 

an
d 

as
 a

 re
su

lt 
of

 o
ng

oi
ng

 te
ch

ni
ca

l d
ev

el
op

m
en

t.

Carl Zeiss IQS Deutschland GmbH
Carl-Zeiss-Straße 22
73447 Oberkochen

Vertrieb
Telefon: +49 7364 20 6336
E-Mail: sales.metrology.de@zeiss.com

Service
Telefon: +49 7364 20 6337
E-Mail: info.metrology.de@zeiss.com

www.zeiss.de/imt

Carl Zeiss Industrial Quality Solutions, LLC
6250 Sycamore Lane North 
Maple Grove, MN 55369/USA 

Phone: +1 800 327-9735
Fax: +1 763 533-0219 
Email: info.metrology.us@zeiss.com 

www.zeiss.com/metrology
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