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In today’s fast-paced industrial landscape, the demand for customised machines is on the rise.  
Machine builders face the challenge of producing unique machines tailored to specific customer 
requirements. Due to the many variations, this leads to inefficiencies in development, commissioning,  
and maintenance. OMRON’s Integrated Development Environment (IDE) Sysmac Studio offers a solution 
that streamlines the machine development process. An environment that stimulates the creativity and  
full potential of programmers.

#MakeitOMRON
#MakeItIntegrated

Customised Machines:  
Modular design in an integrated environment
How to configure and personalise machine functionality at runtime

By John van Hooijdonk, Industry Marketing Manager, OMRON Europe
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The problem:  
Every machine is a new project
Let’s face it: no matter how many machines of type X or Y you produce each 
year, almost every delivery becomes a custom job. Customers demand 
changes in layout, speed, materials, safety functionality, or product handling. 
As a result, machine builders face the recurring challenge of:
•	 Redundant engineering efforts
•	 Longer commissioning times
•	 Higher risks of errors and after-sales issues
•	 Increased costs and delays

The struggle to manage these variations is a daily pain point for technical 
managers, who must navigate the intricacies of machine customization while 
contending with a shortage of skilled labor. To combat these issues, many 
builders are turning to innovative tools that can significantly reduce 
engineering time and enhance efficiency.

#MakeitOMRON
#MakeItIntegrated

The Sysmac 
ambition
The driving force behind the 
Sysmac Platform is OMRON’s 
goal to reduce machine 
development time. It makes it 
simpler to configure, network 
and program devices through 
an integrated architecture.  
This is completely in line with 
today’s need of so many 
customers where labour costs 
are high, and terms such as 
modular machines, high level 
programming and reuse of 
engineering effort are being 
used increasingly.
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#MakeitOMRON
#MakeItIntegrated

The ultimate dream of a machine builder
Imagine a world where the entire machine development process — from initial customer request to final  
commissioning — is fully integrated and largely automated. This is the ultimate aspiration for many machine builders  
to automate all repetitive engineering steps between a request for quotation (RFQ) and site acceptance test (SAT):

•	 Based on the RFQ, dynamically configure machine functionalities with automated feasibility checks
•	 Instantly visualise and validate the design with the customer through simulation: “Is this what you had in mind?”
•	 Use a digital twin to simulate machine performance across different scenarios provided
•	 Automatically generate accurate quotations for labour and materials
•	 Directly link CAD designs to machine code generation
•	 Produce complete documentation packages, from manuals to maintenance schedules, without extra effort

It’s a vision that would transform efficiency, responsiveness, and cost control across the entire lifecycle of  
customised machines.
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The path forward:  
What machine builders are doing today
To move toward that goal, machine builders are already laying the groundwork with smarter engineering  
practices today:
•	 Adopting modular design principles to allow scalable, flexible machine configurations that can evolve with  

customer demands
•	 Developing pre-engineered lines and modular systems that can be assembled on demand
•	 Applying modularity not just to hardware (mechanical/electrical), but to control software as well,  

enabling faster re-use and adaptation

These are important steps, but they still require a supportive technical ecosystem to be fully effective.

Enabling the vision: OMRON helps to make it real
This is where OMRON’s Sysmac platform and development tools offer real value by turning that vision  
into tangible progress:
•	 One software source for machine control: A unified user-friendly interface for: PLC, motion,  

human-machine interface (HMI), safety, robotics control, all in one download.
•	 3D simulation of the machine movements: This allows engineers to visualize machine operations in  

a virtual environment, ensuring accurate testing and validation before physical implementation.
•	 During commissioning the Sysmac platform offers one project to be able to effectively personalize machines  

per customer, including safety!
•	 Scalability: The platform can grow with the needs of the customer, accommodating new functionalities  

and configurations as required, or scale down and ‘downtune’ when options are not needed and a  
basic machine fits the requirement.

#MakeitOMRON
#MakeItIntegrated

Motion Robotics Vision SafetyControl Comms SensingVisualisation



Customised Machines: Modular design in an integrated environment | 5

How: Streamlining development and commissioning  
with OMRON’s Sysmac platform
Unlike traditional tools that require multiple software packages and expert knowledge for different parts of a machine, 
Sysmac Studio simplifies everything:
•	 A single software source for the entire control system
•	 Built-in 3D motion simulation to visualize axis movement, robot kinematics, and full sequences
•	 Wizard-based tools for project generation and machine setup
•	 Easy connection to third-party design environments like ePlan, Matlab/Simulink, Solidworks,  

Flowsource or AutomationML
•	 Configuration instead of programming – especially powerful during Factory Acceptance Testing (FAT) or  

Site Acceptance Testing (SAT)

EtherCAT Extended Functions:  
The enabler of modular machines
Modularity isn’t just a mechanical concept. It applies to control software and communication as well.  
OMRON’s EtherCAT Extended Functions (EEF v3) redefine how we approach the design and implementation of modular 
machines. They go beyond standard network communication. Automatic detection and mapping of the EtherCAT I/O 
and motion devices, and with that exact functionality present in the machine, plus integrity of hardware troubleshooting,  
facilitate scalable machine sections with plug-and-play EtherCAT nodes. As a result, it allows machine builders to 
maintain a single project template and configure specific machine options at runtime. 

Operational benefits for customers
The advantages of OMRON’s approach extend beyond just faster development times. Customers also benefit from:
•	 Customizable machines: Technology such as OMRON’s EtherCAT Extended Functions facilitates easy  

machine module selection, allowing for customisation without altering the underlying program.
•	 Simplified troubleshooting: Maintenance becomes more straightforward with user-friendly interfaces,  

enabling quick adjustments and updates.
•	 Increased flexibility: The ability to load new controller programs, even without the need for  

proprietary software tools, enhances operational efficiency on site.
•	 And with the various focused features in a single software platform, machines can be commissioned in  

half the time compared to traditional approaches.
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About OMRON
OMRON has established itself as a leader in automation solutions, known for high performance and reliability. With its Integrated 
Development Environment Sysmac Studio, OMRON empowers machine builders to navigate the complexities of customization with 
ease. By streamlining the development process and enhancing operational efficiency, OMRON contributes to the success of its 
customers and is shaping the future of machine automation.  
For more information, visit: https://industrial.omron.eu/en/products/sysmac-platform

#MakeitOMRON   #MakeitIntegrated

Conclusion: OMRON’s Commitment to Innovation
OMRON empowers machine builders to turn complexity into competitive advantage.  
With our integrated Sysmac platform and engineering tools, building customised machines is no  
longer a challenge, it’s a strategic asset.

https://industrial.omron.eu/en/home
https://industrial.omron.eu/en/products/sysmac-platform
https://industrial.omron.eu/en/products/safety


