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COMPARISON OF VIRTUAL COMMISSIONING SYSTEMS:
EKS VS ISG VIRTUOS

This article presents a comparative analysis of two leading platforms for virtual commissioning and digital twin development
in industrial automation: EKS and ISG virtuos. Drawing on recent project experiences and technical documentation, the article
evaluates both systems in terms of simulation capabilities, integration workflows, scalability, and practical deployment in auto-
motive and manufacturing environments.
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Relevance of the research. The rise of digital twins and virtual commissioning has trans-
formed how manufacturers design, test, and deploy automation solutions [1]. Platforms such as
EKS and ISG Virtuos enable engineers to validate control logic, simulate robot paths, and optimize
production lines before physical installation, reducing costs and accelerating time-to-market.

Problem statement. Modern production facilities require robust tools for early-stage vali-
dation and emulation of complex automation systems. The challenge lies in selecting a platform
that balances simulation depth, integration flexibility, and deployment efficiency. This article
compares EKS and ISG Virtuos, focusing on their strengths and limitations in real-world digital
twin and virtual commissioning projects. In systems where production stations operate with cycle
times as low as 1 second or less, the simulation must process a large number of events, signals,
and part movements within extremely short timeframes.

Analysis of recent research and publications. Both EKS and ISG Virtuos have been
adopted by major OEMs, including VW, BMW, Audi, GM, and Daimler, for virtual commission-
ing and digital twin workflows. EKS is recognized for its streamlined setup, unified licensing,
and seamless integration with CAD and PLC environments. ISG Virtuos excels in multi-zone
simulation, variant handling, and deep modelling capabilities, supporting large-scale deploy-
ments across multiple plants.

Uninvestigated parts of a common problem. This leads to:

* High computational load due to the simultaneous handling of many production parts.

* Increased simulation tick time, which can cause delays in signal exchange between the
virtual PLC/controller and the simulated environment.

» Risk of desynchronization, where the simulation lags behind the real-world timing, po-
tentially invalidating test results or causing false positives/negatives in error detection.

If the simulation cannot maintain a processing time that is equal to or faster than the real
system's cycle time, it introduces latency that would not exist in the physical system. For ex-
ample:

» A station with a 1-second cycle time expects signal feedback and actuation within mil-
liseconds.

« If the simulation takes 200-300 ms to process a tick, the delay could distort the behaviour
of the control logic.
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* This can lead to incorrect validation, missed synchronization points, or unrealistic per-
formance assumptions.

Research objective. The goal of this research is to provide a structured comparison of EKS
and ISG Virtuos, highlighting their respective approaches to simulation, integration, scalability
and the ability to handle large amount of production parts.

The statement of basic materials. EKS — The platform serves as a core component of
digital plant solutions by enabling early software debugging and virtual integration, offering
real-time emulation and interface testing across PLCs, robots, and MES systems. It supports
fast deployment with minimal dependency on physical components through a unified licensing
model and facilitates operator and maintenance training via integrated VR/AR modules [2].

ISG — The platform is simulation-centric, designed for adding kinematic layer, robotic model-
ling, and multi-zone virtual commissioning setups, and supports multi-core processing, 2D/3D
modelling, variant handling, and cycle time analysis. Deployment typically requires dedicated li-
cense sets and significant labour hours for setup and testing [3]. Table 1 shows a comparison of
EKS and ISC Virtuos.

Table 1 — Comparative Table

EKS ISG Virtuos
Simulation Focus Real-time emulation, interface testing Deep modelling, multi-zone simulation
CAD Integrated with mechanical design tools | Extensive kinematic and robotic setup
Variant Handling Supported via digital twin workflows Detailed modelling of product variants
Licensing Unified Dedicated license sets
Deployment Speed | Fast, minimal physical dependencies Labor-intensive setup and testing
Training Support VR/AR modules for operators VR training
Best Fit Fast VC deployment, integration testing | Complex simulation, multi-plant modelling

Table 2 — Used hardware and software

Component Specification
CPU AMD Ryzen Threadripper 3970X, 32 cores, 64 threads, 3.70 GHz base
GPU NVIDIA GeForce RTX 3090, 24 GB dedicated memory, DirectX 12
RAM 128 GB DDR4, 3200 MHz
Software Version
RF::YAMS v25.1.4.541 (Build Date: 2025.09.04), Plugin: rfAssistances v25.1.4.539
ISG Virtuos v3.7.14.85896 (Release Date: 2025.09.16), Compatible with TwinCAT v3.1.4024.25

and v3.1.4024.55

The simulation was executed on a single, high-performance simulation workstation
equipped with multi-core processing and advanced GPU capabilities. The research workflow
followed a structured sequence, beginning with the creation of a production part using Process
Simulate. The part, Fig. 1 was modelled with dimensions of 100 x 100 x 10 mm, chosen to
reflect realistic components used in the automotive industry. Specifically, this part represented
a battery cell, a common element in electric vehicle manufacturing.

Fig. 1. Production part
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Once the part was modelled, a set of reference frames was created within Process Simulate.
These frames served as positional anchors and were essential for the subsequent integration
into RF::YAMS, where they would be used to instantiate parts dynamically during the simula-
tion. The complete study, including the part geometry and frame definitions, was exported as a
PSZX file. This file format includes both the simulation layout and the associated library com-
ponents, ensuring compatibility with downstream tools. The exported PSZX file was then im-
ported into a new, empty project in RF::YAMS. Using the built-in YAMS assistance tools, the
simulation environment was configured to support material flow logic [4]. This involved as-
signing the production part to the previously defined frames, configuring input signals for each
frame to enable part creation, and setting up deletion signals to remove parts once their lifecycle
was complete, Fig.2. These signals were critical for emulating realistic production behaviour,
such as part loading, processing, and unloading.
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Fig. 2. YAMS assistance

Following the initial configuration, baseline performance measurements were taken with
the simulation in an idle state, meaning no parts were present in the system. This provided a
reference point for evaluating system load and responsiveness. The first simulation trigger
was then activated, initiating the creation of a batch of 100 parts. These parts were instantiated
at the designated frames. To assess scalability and system performance under increasing load,
additional batches of 100 parts were introduced in successive iterations. After each batch was
added, system behaviour and processing time were monitored. This process continued until
the total number of parts in the simulation reached 1000, simulating a high-volume production
scenario typical of automotive assembly lines. The experiment provided valuable insights into
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how the simulation platform handles large-scale part creation, signal exchange timing, and
resource management under realistic operating conditions (Fig. 3).
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Fig. 3. EKS step time

The simulation workflow using ISG Virtuos followed a structured approach designed to
maintain consistency with the baseline established in the EKS simulation. To ensure compa-
rability, the same production part model created in Process Simulate [5]. This ensured that
both simulations operated under the same conditions. The CAD geometry of the part was
imported into ISG’s 3D Creator module, where it was defined as a casing object. This step
allowed the part to be visualized and manipulated within the ISG simulation environment. To
simulate the introduction of production parts into the system, material sources were created
and configured. These sources acted as generators, capable of instantiating parts dynamically
during runtime. Within the World section of ISG, a storage line was added to serve as a phys-
ical platform for the parts. This line provided spatial structure and acted as a staging area for
part placement and movement. To enable control over part creation, a control panel was added
to the block diagram. This panel was configured to send trigger signals to the material sources,
initiating the creation of parts on demand. The output from the control panel was connected
to the load input of each material source, establishing a direct signal path for part generation.
Once the simulation environment was fully configured, performance measurements were con-
ducted using the same methodology as in the EKS-based simulation. Initial readings were
taken with the system in an idle state, with no parts present. Then, a trigger signal was sent
to generate the first batch of 100 parts, followed by successive batches in increments of 100,
until a total of 1000 parts were present in the simulation (Fig. 4). This approach enabled a
direct comparison of system behaviour, responsiveness, and scalability between the ISG and
EKS platforms under identical load conditions.
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Fig. 4. ISG step time

Conclusions. The study revealed significant differences in simulation cycle time perfor-
mance between the EKS and ISG platforms under varying load conditions. In the EKS envi-
ronment, the baseline cycle time during idle operation and when no parts were being created
ranged 18-25ms. However, when introducing parts, the cycle time increased substantially,
peaking at 85m. The amount of production parts present in the simulation had no effect on the
cycle time. This indicates a notable sensitivity to part creation, with performance degradation
as the system load increased. In contrast, the ISG platform demonstrated significantly more
efficient cycle time behaviour. The idle cycle time with no parts present was consistently below
Ims. After introducing the first batch of 100 parts, the cycle time rose to Ims, and continued to
increase gradually with each additional batch. At the maximum load of 1000 parts, the simula-
tion maintained a cycle time of just 9ms. These results highlight ISG’s superior scalability and
responsiveness in high-volume, low-cycle-time production scenarios, making it a more suitable
choice for complex digital twin and virtual commissioning applications where timing precision
is critical. Both EKS and ISG Virtuos offer robust solutions for virtual commissioning and
digital twin development. EKS stands out for its rapid deployment, integration efficiency, and
training support, making it ideal for projects prioritizing speed and operational readiness. ISG
Virtuos, with its advanced simulation capabilities and scalability, is better suited for complex,
variant-heavy environments requiring deep modelling and multi-zone coordination.
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INOPIBHAHHA CUCTEM BIPTYAJIBHOT'O HAJIAIITYBAHHA:
EKS IIPOTH ISG VIRTUOS

YV yiti cmammi npedcmaeneno nopisHsnbHuil ananiz 080X NPOGIOHUX NAAMPOPM OJisi GIPMYANLHOSO 66€0€HHS 8 EKCNILYA-
mayiio ma po3pooku yu@posux osiinuxie y npomucnosiv asmomamusayii: EKS ma ISG virtuos. Cnupaiouuce na newjo0agHiti
00C8i0 NPOEKMi6 ma MmexHiyHy OOKYMeHmMayilo, y cmammi oyiHioromuscsa 06uosi cucmemu 3 N02A0Y MOXCIUBOCHEN MOOeTO-
6anms, inmezpayii pobouux npoyecie, Macumaboeanocmi ma npaKmMuyHo20 6NPOBAOIICEHHS 8 ABMOMODINILHOMY MaA 6UPOOHU-
uomy cepedosuwi. Ix suxopucmanus 6 amomobinbHitk NPOMUCTIOB0CHI] D0360TAC NIOSUYUNU KOHKYPEHNOCRPOMONICHICTD Md
CKOPOMUMU 4ac pO320PMAHHs pOOOUUX Micyb 3 peanbHo2o cepedosuwya. Modscaugicms mamu yugposoeo 0sitinuka Ha 000a-
Mok 0o peanvroi Qizuuroi moodeni ninii 0036018€ GHOCUMU MOOUGIKayii 00 MKl npomsieom ii Hcummeso2o Yukiy 6i0n0GIOHO
00 nomouHux nomped 6UpoOdHUYMEA. 38adicaloyu Ha 00CBI0 GUKOPUCMAHHA YUPPOBUX OGILIHUKIG, d MAKOINC 6UKOPUCAHHS
000X naamgopm, MONCHA CIMBEPOICYBAMU, WO KOJCHA 3 HUX 3HAXOOUMb CE0E 3ACMOCY8aHH. Jl0CidiceH s, npogedeHne Ot
nopienaAnHa npodykmuenocmi naamgopm mooenrosanus 6io 100 oo 1000 demaneil, 003601UN0 MOYHO KiNbKICHO OYiHumMU ix
NpOOYKMUBHICMb ma 30cepeOumucs Ha nepesipyi neooxionux napamempis. Ha ocnosi npogedenozo ananizy moxcna npunyc-
mumu, wo suxopucmanua ISG virtuos € eucioniwium y ckiaoHiwux cucmemax 3a80axku Oinvuii macumabosanocmi. EKS €
OinbuL 6UIOHOI0, KOIU HeOOXIOHO peanizysamu Weuoule po32opmanHs, a KOManod, sIka po3poblisic makozo yugposozo 08iii-
HUKA, Mae menue 00ceioy 6 yill eanysi. Boonouac ye 0ozeonse 3abesneyumu Kpawgy niompumxy ma 00Ciye08y8aHHs, HidC Y
sunaoxy 3 niamgopmoio ISG virtuos. Tomy eubip 6i0nosionoi niamegopmu 0 KOHKPEMHO20 3aCMOCy8aHHs NOUHeH Da3yea-
Mucs Ha npiopumemax ma 8UMo2ax 00 CMEOPeHHs KOHKPENHO20 GiPMYANIbHO20 Ceped0sunyd, d MAKoIC HA 3HAHHAX | 00C8i0l
po3pobnuxis. I1i0 uac nopigusanHa 060X NAAM@POPM HA PIZHUX MUNAX demaell MOJCIUBO, WO Pe3VIbMAamu MO’CYMb GIOPI3HI-
mucs, i momy yet paxm neobXioHoO 6paxo8yeami.

Knrwuogi cnosa: sipmyanvhe gsedennsa 6 excniyamayiio, yugposuil osivinuk,; EKS; éipmyoszu ISG,; npomucnosa asmoma-
musayis; Mooento8aHHs.
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