
OUR SERVICES

3D SCANNING, REVERSE ENGINEERING, 
ROBTICS & MACHINE VISION 
AND SOFTWARE TESTING



Industrial Computed Tomography

X-Ray Solutions

Optical Measurement 

Reverse Engineering

Robotics & Machine Vision

Software Testing 
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INDUSTRIAL COMPUTED TOMOGRAPHY

X-ray computed tomography is a metrology tool for measuring 3D geometry to give qualitative information for 
both, the internal and external conditions and defects of complex components. This technology is prominently 
used to provide the geometry of a components in a non-destructive, non-contact and fast way for materials like 
plastic, light weight and metal components.

Geometry Analysis
Geometry analysis of the component can be 
performed in a short time to evaluate the 
part quality like dimensional analysis, 
comparison, surface quality, wall thickness, 
and process optimization. 
All defects can be detected at an early stage 
of the scan, even for most complex parts or 
surfaces.
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Material Analysis
Material analysis of the part gives brief 
information of the cell structure, 
porosity/inclusion analysis, grains in powders, 
roughness and many more. The 3D distribution 
and orientation of the material for various 
components can be visualized, which might 
increase the stability and durability of the 
component.

Foam/Powder Analysis
Determination of the cell structure in porous foam and 
grain structures in powder materials  
Fiber Composite Material Module
3D distribution, fiber orientation and parameters like 
CFRP or GRP of various components can be visualized 
by analyzing fiber composite materials

Roughness Analysis
The internal and external structure of the scanned part 
can be revealed 
Porosity/Inclusion Analysis
Analysis on the internal and external surface structure 
of the part helps to resolve imperfections such as 
porosity, voids, and inclusions

Coordinate Measurement Module
Measures even the most difficult to access surfaces of 
complex parts
Nominal/Actual Comparison 
Deviations between the CAD model and the 
manufactured part (Mesh) or voxel data can be 
visualized in a false color comparison
Wall Thickness Analysis
A color-coded visualization reveals the internal wall 
thickness as well as the localization of unnecessary wall 
thickness or gaps
Tool & Process Optimization
A broad set of data recording of the part provides 
information on the condition of the tool and 
manufacturing process

Image courtesy of ZEISS
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CT Reconstruction
The module reconstructs 3D volume data sets 
by using image data, captured through CT 
scanners and can even be performed without 
available CAD data. Through the usage of this 
module, highest quality can be assured, 
increasing the part’s function and fit.
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Geometry Corrections
Geometry corrections enables to correct tools for 
injection molding, die-casting, and 3D printing 
geometries with a low number of iterations, 
ensuring profits with best quality workflows and 
a minimum duration of time. 

Reverse Engineering
3D scanned data can be further processed to 
reconstruct the part into a better structured 3D 
model
Surface Reconstruction
Reconstruction takes place on the actual surface 
of the scanned part to avoid surface defects
Part Correction
The correction of the part geometry relays on the 
deviation between the actual and nominal data
Tool Correction
Tool geometry correction is based on part 
correction and the deviation between CAD model 
and current tool

Defect Analysis 
Ensures the detection of cavities, holes, cracks, and 
other flaws 
Assembly Control
Function and fit of the assembles component are 
checked
Joining Technology Control 
A technique revealing information about the joint 
construction (welded, soldered or glued) 
Structural Analysis
Through high resolution X-ray microscopy, 
prominent insight characterization of 3D structures 
and 4D analysis can be displayed

ZEISS METROTOM 800/1500
ZEISS METROTOM is a computer tomograph for 
measuring and verifying complete components 
consisting of plastic or light metal. Through 
features like a 3k detector and large sample 
scanning capacity, the machine captures high-
resolution images, securing accurate error 
detection and outstanding part analysis.
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ZEISS Xradia 620 Versa 3D X-ray microscope combines 
industry-best resolution (spatial resolution of 0.5 μm*) and 
contrast with the latest acquisition techniques to achieve 
best results, even at micro- and nano structures.
Compositional contrast of your material can be visualized, 
while diffraction contrast tomography releases 
crystallographic 3D information.

X-RAY SOLUTIONS

Merz as Your 3D Scanning Partner:

Customized Processes

We develop processes, individually adjusted to each 

of our customers’ requirements and select, 

according to the component, the matching 

machinery, and technologies.

Reliable Results

The deep knowledge of your team and many years of 

experience, we guarantee reliable and accurate 

results.

Best-Quality Application Machinery

In the scanning process we use latest machines 

and tools, delivering high-quality results.

Measurement Reports & Protocols              

We provide measurement reports and protocols 

after the scanning process.

Competitive Prices
High-quality services using latest technologies    
are provided at fixed and competitive prices
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Header image: 3D-printed gear wheel made of aluminum. Sample courtesy of Timo Bernthaler, Aalen University, Germany
Xradia 620 Versa application images courtesy of ZEISS
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Xradia 620 Versa Applications:

1. Materials Research 
Profit from non-destructive views into deeply buried 

microstructures that may be unobservable with 2D 
surface imaging. Through fast and efficient Scout-and-

Zoom technology with Versa FPX very large samples can 
be captured with high resolution on a macro scale.
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2. Lithium-Ion Batteries
Resolution at a Distance (RaaD) allows intact pouch 
and cylindrical cells to be imaged at high resolution, 
enabling longitudinal studies of aging effects, across 
hundreds of charge cycles. No other tool can 
investigate an intact battery with such fidelity. 

3. Additive Manufacturing (AM)

Without the need for any sample manipulation,            
Xradia 620 Versa enables fast access to inner 
structures. Class-leading sub-micron resolution 
enables detailed analysis of both process parameters 
and material characteristics.

4. Electronics and Semiconductor Packaging
Non-destructively imaging across length scales from 
module to package to interconnect for submicron-

resolution characterization of defects at speeds that 
can complement physical cross-sectioning.             

This enables a better under-standing of defect 
locations and distributions by viewing unlimited 
virtual cross-section and plan-view images from all 
desired angles.

5. Raw Materials                                                                                                             

Xradia 620 Versa is the most accurate 3D nanoscale 
support for digital rock simulations, in situ 
multiphase fluid flow studies, 3D mineralogy, and 
laboratory-based diffraction contrast tomography. 
Multiscale imaging, ensures superb characterization 
and modeling of large (~10,2 cm core) samples at 
high throughput.

X-RAY SOLUTIONS

Header image: 3D-printed gear wheel made of aluminum. Sample courtesy of Timo Bernthaler, Aalen University, Germany
Xradia 620 Versa application images courtesy of ZEISS



OPTICAL MEASUREMENT

GOM ATOS (Advanced Topometric Sensor) measures components fast and in high resolution to ensure a 
dependable nominal/actual comparison. This industrial non-contact 3D scanner provides precise scans and 
detailed resolution. With the ATOS optical 3D scanner, it is simple to capture all complex parts and shapes in 
3D visualization. As a result, STL data can be generated from the 3D models. 

GOM ATOS Principle
During the scanning process, stripe patterns 
(Zebra-pattern) with two different colors are 
projected onto the object surface and captured 
by two stereo cameras. Cameras and projector 
enable the calculation of 3D coordinate points 
from three different ray intersections. Since the 
beam paths of both cameras and the projector 
are known in advance through calibration,          
3D coordinate points can be calculated from the 
three different beam sections.
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Nominal/Actual Comparison Against Data Record
• We offer the actual-nominal comparison as a false 

color representation and generate the basic 
sampling of analysis on STL data

• The CAD file derived from STL data can be aligned 
according to the drawing and the coordinate system 
with determining the dimensions

• Target-performance comparison with deviation 
indicators by section analysis

• Vectorial representations with highlights

• Evaluation of features and links

• Form and position Analysis

Detection of sensor/part movement

Verification of measurement accuracy 
and quality

Blue light technology 

Identification and compensation 
of environmental changes

Live tracking of 3D sensor position

Image courtesy of ZEISS



GOM ATOS

Blue Light Technology
The narrow-band blue light filters out the 
interfering ambient light during acquisition, 
securing high-quality outcomes and elimination 
of disruptive factors.

Measurement Reports & Protocols
Further it is possible to solve measurement 
analysis, tasks and reconstruction. The results 
and protocols, according to customer-specific 
ideas or approaches, will be provided.

Assured Measuring Data Quality 
Environmental changes and part movements, 
as well as a changing ambient are constantly 
monitored by the ATOS sensors, securing 
steady accuracy and measuring quality. 
Surface reconstruction, part reconstruction, 
tool correction and Reverse Engineering, 
dimensional analysis and the entire inspection 
process of the part can be observed and 
conducted through GOM Inspect, ZEISS Calypso 
and Holos.

Measuring Fields 
To achieve best possible accuracy, we provide various measuring fields on the ATOS scanner:

MV100 / Measuring Volume 100 x 80 x 80mm Resolution/Pixel pitch ca: 0,08mm, Uncertainty ca: 0,007mm

MV175 / Measuring Volume 175 x 140 x 135mm Resolution/Pixel pitch ca: 0,11mm, Uncertainty ca: 0,01mm

MV350 / Measuring Volume 350 x 280 x 280mm Resolution/Pixel pitch ca: 0,27mm, Uncertainty ca: 0,02mm

MV550 / Measuring Volume 550 x 440 x 440mm Resolution/Pixel pitch ca: 0,43mm, Uncertainty ca: 0,03mm
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REVERSE ENGINEERING

Reverse Engineering is an important step to extract the design data from a finished component (CAD model).          

Firstly, the component needs to be scanned, it can be achieved through various processes (3D Scan processes, 

optical measurement, computer tomography, etc.). As a result, the point cloud or meshes (STL data) are imported to 

reverse engineering tool for further analysis of the component structure. 

Highly precise documentation of the component 

and data storage

Delivery of the results in standard data formats 

IGES, STP, SAT and other formats on request

Quick approach and years of experience on hands 

help to deliver the expected results to the 

customer

Cost and Time saving, as well as  24/7 support 

from our service team

No measurements or old drawings are required

Tool and part correction can be done in few 

iterations

Benefit from Our Expertise & Service:
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REVERSE ENGINEERING
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− If the original CAD model is not appropriate to 
standard production methods nor having the sufficient 

adequate documentation

− Product development / new modifications on old data 

set

− Recreation of existing products

− Digitization of components if no CAD data is available

− Surface reconstruction of the components

− Correction of tools to achieve better precision in the 

manufacturing

− Recreation of both, parametrical and freeform 

geometries

− Tool correction to the tool geometry based on part 

correction and deviation between CAD models and 
current tool

− Part correction relays on the deviation between 
actual/nominal data by the correction of part 

geometry

Areas of Application of Reverse 

Engineering

Reverse Engineering is mainly intended to assist manufacturers and designers to meet the requirements of 
shortened product development time and reconstruction in condition with high quality up to nanometric accuracy. 
It is a paramount to wide industries such as Manufacturing, Automotive, Aerospace, healthcare, Additive 
Manufacturing, Plastic industry, Prototyping etc.



ROBOTICS & MACHINE VISION

The industrial robotics and machine vision markets are dynamically growing. Through improvements in the 

manufacturing process, smart technologies gained a broader use in the industry. The obligation to combine and 

integrate modern technologies lead to an increased complexity and therefore require interdisciplinary engineers. 

Our team of competent engineers provide a skillset to understand comprehensive systems and to handle the 

equipment, due to proper background.

Automotive Industry Expertise

Through years of experience in the production 

process, our experts are specialized in the 

automotive sector.

Wide Robotics Know-How

Our engineers are certified and experienced in the 

work with the variety of industrial robots (KUKA, 

FANUC, ABB etc.)

Best-Quality Results

Deep knowledge in image processing and sensor 

technology guarantees high-quality results.

Merz as Your Project Engineers

Depending on the level of involvement in the 

project, Merz staff members can take over the 

role of project engineers.

Merz as Your Industrial Robotics and Machine Vision Partner:

Application of the following image capturing tools:

- Gray scale processing
- Laser Triangulation
- Fringe projection
- Photogrammetry
- Point cloud processing 

Correction and off-set evaluation:

Through gathered information in the data 
management and through deep understanding of 
the spatial transformation process background of 
machine vision systems, our team applies the 
measured values to positively influence the 
production process and focus on end-user value 
concepts. 

Sensorics

With a major expertise in image processing, various types of sensors and technologies from 3D information
capturing and methods of inline absolute measurement, the team will deliver high quality results.

Machine Vision Process

11



Robot Programming 
Our experts tailor the industrial robot program 

and path, uniquely to system requirements. 

Image Processing Configuration
Merz staff members can take over the role of 
Project Engineers. As following through the 
practice on the project, you will receive the 
external pool of engineers for your further 
projects.

System Commissioning and Maintenance

Benefit from flexible expert adaption on your 

customized applications and rely on appropriate 

configuration, optimization, or adjustment.

Production Support & Troubleshooting

Through involvement in industrial labor and 

strong know-how in building relationships with 

the end-user, Merz offers production support, 

performed by staff members familiar with your 

application, which in turn increases your 

productivity. 

Correlation and Commissioning Tests

In order to pass the required machine vision specific 

commissioning test and verification, our team will 

assist you in the analysis and evaluation of the CMM 

quality requirements as well as in the test 

conduction.

System Design and Consulting

Custom solutions for 3D measurement of an object, 

may require an individually designed system.       

Merz experts will consult and support you with the 

determination of the ideal components, as well as 

with the assistance of design and further integration 

of the equipment.

Interfacing and Vision Coding 

Robotics and Machine Vision applications quit often 

contain specific tasks which require an unusual 

solution. The opportunity to modify the way robots 

interact with the equipment or to tailor the vision 

software to the situation requirement open broad 

flexibility for the application.

Industrial Robot Programming 

Our experts will tailor the robot program and path to your unique system requirements, enabling efficient 

handling of a variety of industrial robots: 

1
Inline Inspection

2
Roboter Guidance

3
Best Fit

4
Form & Pierce

5
Gap Gauging

6
External Tracking

7
Pallelizing/ 

Depalletizing

Our Services
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Software testing is an essential part of the software development process. By detecting issues at an early stage, 

providing constant feedback on the product's development, time and cost savings can be ensured. 

High Competence
Our software testing expert team is ISTQB certified 
and has a wide range of professional experience in 
the industrial metrology field, both soft- and 
hardware.

Customized Projects
Depending on the project needed intensity and 
customer requirements, an ideal team size will be 
determined to fit your needs and expectations. 

Time saving

With deep technical understanding for various 

systems, our team consists of rich problem-solving 

skills. Through superior know-how on testing 

processes, no training is required.

Agile Processes

We adjust our software testing processes to the 

individual customer's procedure, creating a 

smooth and agile workflow.

Merz as Your Software Testing Partner:

Automotive Industry
With our specification in the automotive industry, our team is highly qualified and experienced in the 
production stage. Workflow and environment-based know-how on the practice, guarantee best 
outcomes. 
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Automotive Industry
With our specification in the automotive industry, our team is highly qualified and experienced in the 
production stage. Workflow and environment-based know-how on the practice, guarantee best 
outcomes. 
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Development of Software Testing Structure

Appropriate test environment and tools need to be identified for a smooth and highly 

qualified workflow.

Manual Testing & Test Automation

In the early examination phase manual testing will detect hidden defects. Test Automation will 

perform the batch run process.

Creation of  Test Cases

Based on the analyzed required functions scenarios created and transformed into useful test cases.3

1

SOFTWARE TESTING



Three Reasons Why Software Testing is Mandatory for Quality Assurance: 

Our ISTQB® certified experts deliver the expertise and know-how in computer science as well as industrial and 
engineering applications, guaranteeing superior quality and a bug free growth from the early stages of 
development.

Cost-Effectiveness

While fixing one bug, another might get introduced 

in some other module unknowingly. If the bugs can 

be identified in the early stages of development, 

cost savings can be ensured. 

For this reason, it is important to find defects in the 

early stages of the software development life cycle.

Customer Satisfaction

Software testing improves the user experience of 

an application and gives satisfaction to your 

clients. 

Product Quality                                          

Software Testing may help in strengthening the 

market reputation of your company by delivering 

a quality product to your clients.

4
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Conduction of Various Testing Types

Various types of tests are conducted to ensure the detection of defects and best implementation of 

customer requirements.

Sign-off Reports

Benefit from detailed documentation which we provide you. From beginning to end, reports and protocols 

are prepared.

Types of Software Tests

Exploratory Testing is the systematically planned software testing processes with unexpected inputs revealing 

deep-rooted defects in the program and prevent future instability and downtime.

Integration Testing verify the well working collaboration of different modules or services used by your 

application. For example, it can be testing the interaction with the database or making sure that microservices 

interact as expected. 

SOFTWARE TESTING

14



Acceptance Testing are used to ensure software 

functionalities and handling corresponding to your 

requirements, acceptance testing is performed by 

our experts, creating a product coordinated with the 

business working conditions. It requires the entire 

application to be up and running and focus on 

replicating user behaviors. 

Smoke Testing checks the basic functionality of the 

application. Through quick execution, assurance that 

the major features of your system are working as 

expected, can be delivered. It is useful right after a 

new build is made to determine if you can run more 

complex tests, or right after a deployment to make 

sure that they application is running properly in the 

newly deployed environment.

Functional Testing focus on the business 

requirements of an application by expecting a 

specific value from the database, as defined by the 

product requirements.          Profit from highest 

functional stability through correlation with technical 

specification and requirements. 

Performance Testing checks the behaviors of the 

system when it is under significant load. These tests 

are non-functional and can have the various form to 

understand the reliability, stability, and availability of 

the platform.

Regression Testing finally tests the overall 

condition and performance of the software to 

ensure new implementations and the general 

maintenance deliver a high-quality and bug free 

software.

Dimension HOLOS

ZRE Colin3D

MSV 3D
Comet

Plus

INDI
Visualization

Caligo

Pi Web VISIO

Application 
Engineering

Software
Development

Software
Testing

Requirement 
Gathering

Project 
Engineering
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Schlössle 1, 73457 Essingen, Germany 

info@merz-technologies.com
www.merz-technologies.com
Got any questions? Call us!
Phone: +49 89 208 047 356

Poland Poland

FURTHER LOCATIONS

ABOUT US

Merz technologies is a German service provider company in the field of Industrial Metrology, 
established in the year 2008 by Dipl. Ing Jochen Merz. Through our competence and expertise 
team, our services offer optimal solutions at best prices and great satisfaction. Our specialized 
engineers focus mainly on industrial measurement technologies with documentation and 
translation services.
Our philosophy of ensuring quality production and optimal workflows includes expertise in 
industrial 3D scanning, covering industrial computed tomography and optical measurement as 
well as Reverse Engineering, software testing and programming, commissioning, and 
optimization of robots and machine vision systems.


