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Executive Summary 

This document constitutes Deliverable D2.1 of the VIOLET project (KA220-VET-882DD247), 

funded by the Erasmus+ Programme of the European Union. It presents results of the desk 

research carried out within Task T2.1 of Work Package 2, whose objective is to characterise the 

state of the art of Extended Reality (XR: VR, AR and MR) technologies applicable to the training 

of International/European Welding Engineers (I/EWE). 

The report is based on national contributions provided by the consortium partners: L-USIT 

(Poland), ISQe (Portugal), ASR (Romania) and IZV (Slovenia), as well as the European perspective 

of EWF. It has been coordinated by ATS / Seabery (Spain) in their role as WP2 leader. 

 

Methodological Note — Scope and Interpretation of the Analysis 

The analysis of XR tools and European projects contained in this report (particularly in Sections 6, 7, 8 and 9) 

has been prepared based on the interpretation of publicly available documentation: technical data sheets, 

academic publications, provider websites, specialist press articles and European project materials. It does not 

in any case imply direct knowledge, practical evaluation or real use of all the products analysed. 

Quantitative data (prices, specific technical capabilities, commercial availability) should be considered 

indicative and verified directly with providers before making any acquisition decision or collaboration 

agreement. 

This limitation does not affect the validity of the comparative analysis or the strategic conclusions, which are 

based on the triangulation of multiple sources and contrasted with the training needs identified by the 

consortium partners. 

 

Key Findings 

• I/EWE programmes in the four countries analysed share a common curricular base (ISO 14731 / EWF-409), 

with 448–498 hours of training and predominantly blended formats. 

• The areas of greatest difficulty for traditional training — and highest XR potential — are: WPS/PQR, 

Inspection/NDT, Non-conformities and Safety. 

• Soldamatic (Seabery/ATS) is the most widely used XR tool in the consortium (present in PL, PT, RO, SI), 

currently aimed at the welder/operator level. 

• The critical gap identified is the absence of XR content specifically designed for the I/EWE engineer level: 

decision-making, non-conformity analysis, procedure coordination. 

• The main barriers are: hardware costs, lack of I/EWE content, and instructor competencies. The main 

enablers: EU funding, existing blended base, and XR ecosystem already in place. 
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1. Introduction and Project Context 

1.1 The VIOLET Project 

VIOLET (AR/VR International Certification of Welding Engineers) is an Erasmus+ KA220-VET 

project involving collaboration between vocational education and training organisations. Its core 

objective is the development of XR-based learning resources to modernise and enrich the training 

leading to international certification of welding engineers (I/EWE) according to EWF/IIW 

standards. 

 

The consortium is composed of the following organisations: 

 

Partner Country Organisation Type Role in VIOLET 

ATS / Seabery Spain Technology company (XR / 

training) 

WP2 Lead – I/EWE Desk 

Research 

EWF European level Federation – Normative body European perspective on 

I/EWE 

L-USIT Poland Technology institute / ANB National profile Poland 

ISQe Portugal Digital Learning Organisation Digital Learning and VR 

development 

ASR Romania Welding association / ANB National profile Romania 

IZV Slovenia Welding institute National profile Slovenia 

 

📌 ATS/Seabery (Spain) leads WP2 and is responsible for the coordination, synthesis and drafting of D2.1. 

Seabery is the developer of Soldamatic, the AR tool for welding training most widely used in the consortium. 

 

1.2 Work Package 2: Scope and Objectives 
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WP2 aims to generate the knowledge base needed for the design of the project's XR resources. 

It is structured around two main tasks: 

• T2.1 — Desk Research on XR Tools Applicable to I/EWE Training: analysis of the state of 

the art of XR technologies in the field of welding engineer training, including mapping of 

the existing tool ecosystem, training needs and adoption barriers. Lead: ATS. 

• T2.2 — Stakeholder Survey: survey of trainers, training centres and I/EWE professionals 

to validate and enrich the desk research findings. Lead: ASR. 

 

This document, D2.1, presents the results of T2.1 and serves as the basis for the design of T2.2 

(stakeholder questionnaire) and for the content development phases of WP3 and WP4. 

 

1.3 Report Structure 

The report is organised in the following sections: 

• Sections 1–2: Introduction, context and methodology. 

• Section 3: Conceptual framework (I/EWE profile, task areas, XR technologies). 

• Section 4: National profiles by contributing country. 

• Section 5: Cross-sectional analysis of I/EWE programmes. 

• Section 6: XR tools landscape for welding training. 

• Section 7: Training needs analysis and XR potential by area. 

• Section 8: Barriers and enablers for XR adoption. 

• Section 9: Conclusions and recommendations for T2.2 and WP3. 

• Annexes: National Fact Sheets by partner. 
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2. Methodology 

2.1 Approach and Design 

The desk research was conducted using a mixed-methods approach that combines: 

• Primary information gathering: each partner completed a structured questionnaire 

(Annex A — National Fact Sheet) between March and April 2026, covering the national 

I/EWE programme profile, current use of digital/XR tools, barriers and enablers, and areas 

of greatest XR application potential. 

• Secondary source review: normative documents (EWF-409, IIW/ISO 14731), academic 

and technical publications on XR in welding and industrial engineering training, 

commercial tool databases, related European projects (DIGIWELD, DIGIGREEN, DIGIMAN, 

IQSIM, IQMET, VRoad, VRTrainingIndustry 4.0). 

• Synthesis and comparative analysis: integration of data from all partners to identify 

patterns, convergences and divergences at the European level. 

• XR tools market benchmarking: review and comparative analysis of more than 30 

commercial XR tools applicable to welding and industrial engineering training, together 

with 10 related European projects, to contextualize the partners' findings in the global XR 

innovation landscape. This source complements and enriches the analyses in Sections 6, 

7, 8 and 9 of this report. 

 

2.2 Contributing Partners and Sources 

Contributions have been received from the following partners: 

 

Partner Country Organisation Responsible 

L-USIT Poland Łukasiewicz – Upper Silesian 

Institute of Technology 

Marek Dragan 

ISQe Portugal ISQ e-learning, S.A. Maria Moreira 

ASR Romania ASR – Asociatia de Sudura din 

Romania 

Monica Bratu / Mircea Visescu 

EWF Europe European Welding Federation Marina Baptista 
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Partner Country Organisation Responsible 

IZV Slovenia IZV – Institut za varilstvo Vital Uran 

 

2.3 Limitations 

• Data for some countries (particularly Portugal) are partly estimates based on public 

sources, as updated official figures are not available. 

• The Annexes (National Fact Sheets) contain analyses provided directly by project 

participants in their respective national contexts. However, the curricular frameworks, 

barriers and opportunities identified have broader applicability and have been contrasted 

with the situation in other European countries with active EWF/IIW systems, using as a 

complementary source the information from European projects identified in the market 

benchmarking (Section 6.2). 

• The XR tools analysis in Section 6 is the result of systematic benchmarking of the global 

market, not limited to the partners' prior knowledge. However, it does not imply 

exhaustive and direct knowledge of all the products analysed: the information is based 

on interpretation of public documentation, demonstrations, technical data sheets and 

available academic publications. Price data and specific functionalities must be verified 

directly with providers before making acquisition decisions. 

 

3. Conceptual Framework 

3.1 The I/EWE Profile: Definition and Regulatory Framework 

The International/European Welding Engineer (I/EWE) represents the highest qualification level 

in welding personnel certification system of EWF (European Welding Federation) and IIW 

(International Institute of Welding). I/EWE role is defined and regulated through the following 

key normative documents: 

• ISO 14731 — Welding coordination: Tasks and responsibilities. Defines the welding 

coordination responsibilities assignable to the I/EWE. 

• EWF-409 / IAB-252 — Guidelines for the I/EWE training plan. Establishes the mandatory 

minimum curricular content (448 hours). 

• ISO 3834 — Quality requirements for fusion welding. Quality management framework 

within which the I/EWE operates in the production environment. 
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• Applicable product standards: EN 1090 (steel structures), EN 13445 (pressure vessels), EN 

15085 (railway welding), SR EN ISO 15614, among others. 

 

The I/EWE training plan according to EWF-409 is structured into four main blocks totalling a 

minimum of 448 hours of directed training, plus supervised practice and final assessment. The 

following table summarises the curricular blocks, knowledge areas and their correspondence 

with ISO 14731 task areas: 

 

Block Name/Title Hours aprox. I/EWE Task Areas (T) 

A Natural Sciences and Materials ~100 h T1, T2 

B Manufacturing Engineering ~200 h T2, T3, T4, T5 

C Fabrication and Applications ~100 h T3, T6, T7 

D Construction, Safety and Management ~48 h+ T1, T4, T8, T9 

 

📌 Source: EWF-409 / IAB-252 (Guidelines for the Training, Examination and Qualification of Welding 

Personnel). Hours indicated correspond to EWF minima; national programmes may extend them (Portugal: 

498 h; Slovenia: 441 h). The 'XR Potential in VIOLET' column anticipates the correspondence with the four 

VIOLET XR modules defined in Section 7. 

 

3.2 I/EWE Task Areas (Taxonomy) 

The I/EWE responsibility areas, according to ISO 14731 and EWF-409, and validated by all 

consortium partners, are structured into nine main categories: 

 

# Área de tarea I/EWE (ISO 14731 / EWF-409) Prioridad 

consensual 

Difficulty 
traditional 

training 

XR Potential 

1 Review of technical requirements for welded 

products 

High Medium-High Visualisation / MR 

2 Selection of base materials and consumables High Medium Visualisation 



 

 

Copyright © by VIOLET All Rights Reserved | Desk Research in the Field of VR-AR 11 

 

# Área de tarea I/EWE (ISO 14731 / EWF-409) Prioridad 

consensual 

Difficulty 
traditional 

training 

XR Potential 

3 Determination of welding procedures (WPS / 

PQR) 

★ Very High ★ High Simulation + Assessment 

4 Qualification of welding personnel High Medium Simulation + Assessment 

5 Pre- and post-weld heat treatment (PWHT) Medium-High ★ High Animated Visualisation 

6 Inspection and testing of welded joints (NDT / 

DT) 

★ Very High ★ High Visualisation + Simulation 

7 Non-conformities and corrective actions ★ Very High High Decision Simulation 

8 Safety, health and environment in welding High ★ High Immersive Simulation 

9 Subcontracting of welding operations Medium Medium Interactive Workflows 

 

📌 Areas marked with ★ represent the greatest consensus among partners as priorities for the design of 

XR modules in VIOLET (WPS/PQR, Inspection/NDT, Non-conformities and Safety). 

3.3 XR Technologies: Definitions and Taxonomy 

3.3.1 Virtual Reality (VR) 

Fully digital environments that replace physical reality. The user is immersed in a simulated space 

via VR headset. In the I/EWE context, VR enables: 

• Simulation of hazardous industrial environments without real risk. 

• Decision-making scenarios in non-conformity situations. 

• Safety audits in virtual workshops. 

 

3.3.2 Augmented Reality (AR) 

Overlay of digital information (graphics, data, instructions) on the real physical environment. 

Accessible via tablets, smartphones or AR glasses. Key applications for I/EWE: 

• In-situ visualisation of welding symbols, WPS and parameters on the physical workpiece. 

• Step-by-step procedure support in inspection. 

• Training in defect recognition on real samples. 
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3.3.3 Mixed Reality (MR) 

Combination of VR and AR: virtual objects interact with the physical environment. MR enables 

the spatial anchoring of 3D content onto the real space, particularly useful for the review of 

technical specifications and the analysis of welded structures. 

3.3.4 Industrial Simulation (XR-adjacent) 

Process simulation tools (such as Sysweld) that, while not XR in the strict sense, offer advanced 

visualisation capabilities relevant to the I/EWE in the areas of WPS and PWHT. 

 

4. National Profiles of I/EWE Programmes 

 

This section presents the characterisation of national I/EWE training and certification systems 

provided by each partner. The profiles are presented in a structured format to facilitate the 

subsequent comparison in Section 5. 

 

4.1 Poland — Łukasiewicz–USIT (L-USIT) 

Key data for the I/EWE programme in Poland 

ANB: Łukasiewicz – Górnośląski Instytut Technologiczny, Ośrodek Certyfikacji 

Active providers: 7 (L-USIT + 6 technical universities) 

Candidates/year: ~120 (at L-USIT) 

Active certified IWEs: 3.866 (141 en 2025) 

Duration: 448 hours (including 60 h de practice) 

Format: Face-to-face only 

Examination: Test + examen oral 

4.1.1 Task Areas and Training Priorities 

L-USIT validates all ISO 14731 task areas as of high importance. The three priority areas identified 

are: 

– 1st: Review of technical requirements — "basic competencies, crucial for the design 

and construction of every welded structure". 

– 2nd: Determination of WPS/PQR — "mandatory documentation for the validation of 

welding processes". 

– 3rd: Personnel qualification — "confirmation of current qualification and competency 

requirements". 
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4.1.2 Current Use of Digital/XR Tools 

L-USIT currently uses no digital tools beyond PDF materials. There is no LMS, online assessment 

tools or XR integrated into the I/EWE programme. They are familiar with Soldamatic, VRTEX360 

and Sysweld through occasional demonstrations. 

 

4.1.3 Main Barriers and Enablers 

– Barriers: time to adapt to new tools (trainers and students), investment costs, 

resistance to change. 

– Enablers: access to external funding (grants), trainer training, and reduction of course 

costs 

 

4.2 Romania — ASR 

Key data for the I/EWE programme in Romania 

ANB: ASR – Asociatia de Sudura din Romania 

Active providers: 1 

Candidates/year: ~50 

Active IWEs: ~750 

Duration: 448 hours / 4 months 

Format: Blended (40% Webex + 60% self-study en Moodle) 

Examination: Multiple choice tests + oral examination 

 

4.2.1 Task Areas and Training Priorities 

ASR validates all 9 areas with High importance, and incorporates additional areas related to 

specific product standards (EN 1090, ISO 3834, SR EN ISO 15614) and documentation traceability. 

The three priority areas are: 

– 1ª: WPS/PQR. 

– 2nd: Inspection/NDT. 

– 3ª: Selection of base materials and consumables. 

 

4.2.2 Current Use of Digital/XR Tools 

ASR uses Moodle with interactive modules, videos and quizzes. It has experience with XR through 

demonstration videos of the practical component. Three commercial XR tools are available in the 
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Romanian market: Soldamatic (distributors FLX PRO WELD / Techno Volt), VRTEX360 (DUCTIL) 

and Fronius Virtual Welding (CMMETAL). Very few centres have access to them due to the high 

cost. 

 

4.2.3 Relevant European Projects 

ASR highlights three European projects with direct relevance for VIOLET: DIGIWELD (digital 

training for welding VET, IAB curricular update), DIGIGREEN (green digital manufacturing) and 

DIGIMAN (programme in digital manufacturing / Industry 4.0). 

 

4.2.4 Main Barriers and Enablers 

– Barriers: high initial cost (only 5-6 centres in Romania have simulators), limited XR 

infrastructure, lack of I/EWE-specific scenarios. 

– Enablers: EU funds (PNRR, Erasmus+), industry alliances (Comelf Bistrita), existing 

digital base. 

 

4.3 Slovenia — IZV 

Key data for the I/EWE programme in Slovenia 

ANB: SDVT 

Active providers: 1 

Candidates/year: ~85 

Active IWEs: 927 

Duration: 441 hours (~6 months). Estructura: 245 h Moodle self-study + 101 h online classes (Zoom) + 

35 h lab + 60 h practices face-to-face. 

Format: Blended (Moodle + Zoom + face-to-face) 

Examination: Written exam (Moodle/SEB) + oral exam (Zoom o face-to-face) 

 

4.3.1 Task Areas and Training Priorities 

IZV adds additional areas: implementation of product standards (EN 1090, railway standards) and 

documentation traceability. The three priority areas are: 

– 1st: Review of technical requirements. 

– 2ª: Qualification of welding personnel (“a legal requirement and a fundamental 

element of quality and safety”). 

– 3rd: Inspection/NDT. 
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4.3.2 Current Use of Digital/XR Tools 

IZV has the most digitalised I/EWE programme in the consortium: customised Moodle LMS with 

interactive quizzes, videos and animations, online examinations with Safe Exam Browser, and 

already uses Soldamatic (AR) and COBOT simulations in the I/EWE programme. It also 

participated in IQSIM and currently participates in IQMET. 

 

4.3.3 Main Barriers and Enablers 

– Barriers: cost/ROI with a single simulator per group, long-term technological 

obsolescence, scarcity of I/EWE-specific scenarios. 

– Enablers: external funding, reduction of consumable costs, training under safe 

conditions. 

 

4.4 Situation in Portugal 

In Portugal, the I/EWE programme is delivered by ANB-ISQ — Instituto de Soldadura e Qualidade, 

which is an approved ATB for I/EWE training in the country. The programme has a relatively small 

annual intake, estimated at around 9 candidates per year, based on historical data of 261 

diplomas issued since 1992. 

The current programme has a duration of 498 hours, delivered over approximately 21 months, 

and follows a blended format: theoretical sessions are delivered online in real time, while 

practical components take place face-to-face in Oeiras and Vila Nova de Gaia. Assessment is 

carried out face-to-face through modular written and oral examinations. 

From the Portuguese perspective, the priority areas for I/EWE training are: 

1. WPS/PQR, as it connects materials, processes, parameters, quality, regulatory compliance 

and manufacturability.  

2. Inspection/NDT, because I/EWEs need to understand what to inspect, why, when and 

how to interpret results.  

3. Non-conformities and corrective actions, as this develops the I/EWE’s decision-making 

role in defect diagnosis and resolution.  

The programme already uses digital tools such as Moodle, Zoom, digital materials and practical 

cases, but XR is not yet reported to be integrated into the I/EWE qualification. However, Portugal 

has relevant experience in industrial XR and welding simulation, including ISQ’s own VR/AR 

welding simulator for operator training and other national XR initiatives. 
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The main barriers are the lack of I/EWE-specific XR content, the cost/ROI of XR implementation 

in a relatively small market, and the need for instructor training. The main enablers are the 

existing blended-learning structure, national experience with welding-related XR, and the fact 

that the Portuguese I/EWE system is concentrated around one ANB, which may facilitate piloting. 

 

4.5 European Perspective — EWF 

The EWF (European Welding Federation) has contributed with a supranational perspective. As 

the body governing the EWF/IIW qualification system at the European level (over 40 countries), 

its contribution does not respond to a specific national context but to the shared reference 

framework. 

The EWF validates all task areas with High importance from a European perspective and proposes 

an innovative concept: the Integrated XR Case Study as a common thread throughout the entire 

I/EWE itinerary (Modules 1 to 4). This XR workflow would include: 

– Materials Procurement and Validation Module: virtual warehouse, inspection 

certificate verification. 

– Design and Engineering Module: 3D structural model, joint geometry and process 

selection, WPS development. 

– Virtual Inspection and Decision-Making Module: 3D weld beads with stochastic 

imperfections, visual inspection and fitness-for-service decision. 

– SHE and Audit Module: safety audit in virtual workshop with identification of non-

conformities in real time. 
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5. Cross-Sectional Analysis of I/EWE Programmes 

5.1 Comparison of National Systems 

Country / Org. ANB Candidates/year Active IWEs Hours / 

Duration 

Format 

Poland 

(L-USIT) 

L-USIT Cert. 120 3.866 448 h / 12 

months 

Face-to-face 

Romania 

(ASR) 

ASR 50 750 448 h / 4 

months 

Blended 

(Webex + Moodle) 

Slovenia 

(IZV) 

SDVT 85 927 441 h / ~6 

months 

Blended 

(Moodle + Zoom) 

Portugal (general 

context) 
ISQ 9 261 498 h / ~21 

months 
Blended 

EWF — — — — European 

perspective 

 

5.2 Identified Convergences  

The comparative analysis reveals the following convergences among consortium countries: 

• Common curricular framework: all programmes are based on EWF-409/ISO 14731, with a 

range of 441–498 hours and the same knowledge modules. 

• Trend towards digitalisation and blended learning: 3 out of 4 countries (PT, RO, SI) already 

operate in blended format; PL is the exception, although it acknowledges the need for 

modernisation. 

• Aligned training priorities: WPS/PQR, Inspection/NDT and Non-conformances are the top-

3 areas in virtually all partners. 

• Recognition of the XR content gap for I/EWE: all partners identify that current simulators 

are oriented towards the welder/operator and do not cover the coordination and 

engineering tasks specific to the I/EWE. 

• Presence of Soldamatic in the consortium: mentioned in PL, PT, RO and SI, being the only 

XR welding product with multi-country presence in the consortium. 



 

 

Copyright © by VIOLET All Rights Reserved | Desk Research in the Field of VR-AR 18 

 

 

5.3 National Divergences and Specificities 

• System scale: from ~9 candidates/year in PT to 120 in PL, which implies very different ROI 

models for XR investment. 

• Digital maturity: IZV (SI) leads by a wide margin in the integration of digital and XR tools; 

PL starts from a fully face-to-face model. 

• Regulatory context: RO incorporates references to specific SR EN standards; PT highlights 

the role of ISQ as sole provider and ANB. 

• Additional task specifications: PT (documentation and traceability in the quality chain), 

RO (manufacturing supervision and coordination), SI (product and railway standards). 

 

 

6. XR Market Landscape for Welding and Engineering 

Training 

This section presents the initial tool inventory, incorporating a systematic analysis of the global 

market of simulators and XR platforms relevant for the training of European Welding Engineers 

(I/EWE). The analysis is structured in five blocks: 

• 6.1 — VR/AR welding simulators oriented to execution (operator/welder level). 

• 6.2 — XR tools for inspection and non-destructive testing (NDT). 

• 6.3 — XR platforms for industrial safety training (SHE/HSE). 

• 6.4 — XR tools for procedure support and engineering decision-making. 

• 6.5 — European projects with XR component relevant for I/EWE. 

• 6.6 — Coverage map: tools × I/EWE task areas. 

• 6.7 — Conclusions: gaps and opportunities for VIOLET. 

  



 

 

Copyright © by VIOLET All Rights Reserved | Desk Research in the Field of VR-AR 19 

 

 

Tools have been classified according to their main orientation: operator/welder (process execution) vs. 

engineer/coordinator (decision making, procedures, inspection). This distinction is critical for VIOLET, as 

the lack of tools specifically designed for the I/EWE level is the main finding of the review. 

I/EWE GAP level: ● High (operator-oriented tools, minimal transfer to I/EWE) | ●● Medium (partial 

coverage of I/EWE tasks) | ●●● Low (real potential for I/EWE tasks without major adaptations). 

 

6.1 VR/AR Welding Simulators — Operator/Welder Level 

VR/AR welding simulators are the most mature segment of the market. All tools in this group 

share a common profile: they are designed to develop the welder's psychomotor skill (torch 

angle, travel speed, arc distance), with real-time feedback on execution parameters. Their value 

for the I/EWE is limited but exists in some specific tasks. 

 

Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

Soldamatic 

 

Seabery / Spain AR Welder / 

Operador 

(I/EWE: 

parcial) 

to be 

confirmed 

with 

provider 

T3 partial, T4, T8 Execution-

oriented. The 

theory module 

and LMS are the 

bridge to I/EWE. 

VRTEX 360 / 360+ 

(Lincoln Electric) 

Lincoln Electric / 

USA 

VR Welder / 

Operador 

to be 

confirmed 

with 

provider 

T3 partial, T4, T8 Rich feedback but 

only on execution. 

No engineering 

modules. 

Fronius Virtual 

Welding 

(Welducation) 

Fronius / Austria VR + AR (I/EWE: 

parcial) 

to be 

confirmed 

with 

provider 

T3 partial, T4, 

T5,T8 

Welducation 

Campus includes 

theory and tests. 

Miller AugmentedArc 

/ 

MobileArc 

Miller Welds / 

USA 

AR Welder / VET to be 

confirmed 

with 

provider 

T3 partial, T8 Exclusive focus on 

arc skill. No 

engineering 

content. 

WeldVR WeldVR / 

Internacional 

VR Welder / VET to be 

confirmed 

T4 partial, T8 Scoring system 

and tracking, but 
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Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

with 

provider 

only for 

execution. 

Diginvision Dig In Vision / 

Poland 

VR  

(also 

engineering) 

to be 

confirmed 

with 

provider 

T3 partial, T8 Includes 

ergonomic 

accessibility 

analysis for 

engineers. 

MIG/MAG. 

REDWELD 

(QuakeLogic / 

WS200) 

QuakeLogic / 

USA 

VR + AR Welder / VET to be 

confirmed 

with 

provider 

T3 partial, T4, T8 Basic defect 

detection and 

visualization. 

Exportable PDF 

reports. 

Simbott AR / VR / MR 

(Welding) 

Simbott / India–

USA 

AR + VR + 

MR 

 to be 

confirmed 

with 

provider 

T3 partial, T4, T6, 

T8 

Defect integration 

and MR. Most 

advanced in 

group for quality 

analysis. 

guideWELD VR 

(Realityworks) 

Realityworks / 

USA 

VR  to be 

confirmed 

with 

provider 

T3 partial, T8 Oriented towards 

secondary/VET 

education. No 

engineering 

content. 

OcuWeld OcuWeld / USA VR Welder / VET to be 

confirmed 

with 

provider 

T8 Basic skills 

training. No 

I/EWE modules. 

 

📌 Block conclusion: No tool in this group is designed for the coordination and engineering responsibilities 

of the I/EWE. However, Soldamatic, Fronius Welducation, Simbott MR and Diginvision are the closest and 

could serve as design references for VIOLET modules. 
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6.2 XR Tools for Inspection and Non-Destructive Testing (NDT) 

This is the segment with the greatest immediate potential for the I/EWE profile. Inspection and 

NDT is the task area with the greatest difficulty for traditional training and the second highest XR 

potential according to all consortium partners. 

Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable 

I/EWE areas 

GAP for I/EWE 

TraiNDE UT 

(Extende / CEA-

List) 

Extende / 

France 

(spinoff CEA-

List) 

Simulation 

+ VR 

NDT 

Inspector 

(Level 2/3) 

I/EWE: high 

potential 

to be 

confirmed 

with 

provider 

T6 ●●●, T4 ●, 

T7 ◑ 

●●● Low gap 

Ultrasonic simulator 

with real defect bank. 

Used by nuclear 

industry, aeronautical, 

oil & gas. Highly 

applicable a 

inspection of welds. 

TraiNDE RT 

(Extende / CEA-

List) 

Extende / 

France 

Simulation 

+ VR 

NTD 

Inspector  RT 

I/EWE: high 

potential 

to be 

confirmed 

with 

provider 

T6 ●●●, T4 ● ●●● Low gap 

Industrial radiography 

simulator. RT film 

database. Applicable 

to defect 

interpretation in 

welding according to 

EN ISO 17636. 

CIVA NDT Software 

(CEA-List) 

CEA-List / 

France 

Advance 

simulation 

Inspector / 

Engineer 

NDT 

to be 

confirmed 

with 

provider 

>300 

companies 

T6 ●●●, T3 ◑, 

T5 ◑ 

●● Medium gap 

World reference NDT 

simulation software 

(UT, ET, RT). Not 

immersive XR but 

High-value predictive 

simulation for senior 

I/EWE staff. 

Simbott NDT MR 

(HoloLens 2) 

Simbott / 

India–USA 

MR 

(HoloLens 

2) 

I/EWE: 

potential 

to be 

confirmed 

with 

provider 

T6 ●●, T8 ● ●● Medium gap 

MR for inspection 

procedure guidance. 

Overlay of acceptance 

criteria on the actual 

workpiece. Potential 

for I/EWE training in 

NDT. 

AR weld inspection 

(research Univ.) 

Multiple 

groups 

investing EU / 

Asia 

 

AR Inspector / 

Engineer 

(research 

prototype) 

to be 

confirmed 

with 

provider 

T1 ●, T6 ●●●, 

T7 ◑ 

●● Medium gap 

AR systems for weld 

defect visualisation 

(overlay of ISO 5817 

criteria). Published in 
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Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable 

I/EWE areas 

GAP for I/EWE 

MDPI 2023.Still no 

stable commercial 

product. 

NOS Augmented 

Worker 

(the Portuguese 

case) 

NOS / Portugal AR Technician / 

Industrial 

Operator 

(on-site 

support) 

Enterprise 

(NOS) 

T1 ●, T6 ●●, T8 ● ●● Medium gap 

AR support for 

inspection/maintenance 

procedure on real 

workpiece. Not a 

training tool but a 

support tool in 

production. Relevant as 

a model. 

 

📌 TraiNDE (Extende/CEA-List) is the most directly applicable tool for the I/EWE profile in the NDT 

inspection area. 

 

Key finding for VIOLET — END/NDT 

There is an ecosystem of high-quality NDT simulators (TraiNDE UT, TraiNDE RT, CIVA) used 

by the nuclear, aerospace and oil & gas industries, which has NOT yet been transferred to 

I/EWE training in welding. 

I/EWE personnel do not need to be certified NDT inspectors, but they do need to 

understand the inspection methods, criteria and results in order to make coordination 

decisions. 

An XR module on ‘virtual weld inspection’ for VIOLET could be based on TraiNDE technology 

adapted to the I/EWE context (ISO 5817, EN ISO 17637 and EN ISO 17636 criteria). 
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6.3 XR Platforms for Industrial Safety Training (SHE/HSE) 

Safety, health and the environment in welding (T8) is the task area with the greatest potential 

for immersive simulation, given that the most relevant scenarios — confined spaces, radiation, 

toxic fumes, electrical risk — cannot be reproduced safely in the classroom. There is a developed 

market of VR platforms for industrial HSE. 

 

Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

Immersive Factory Immersive 

Factory / 

France 

VR Technician / 

Industrial 

operator 

SaaS / 

Enterprise 

T8 ●●●, T7 ◑ Leading 

platform for 

industrial HSE 

VR. Catalogue of 

>100 safety 

modules 

(chemical, 

electrical, ork at 

height, confined 

spaces).  

Suitable for 

welding 

workshop. 

PIXO VR 

(Manufacturing 

Safety) 

PIXO VR / USA VR Technician / 

Industrial 

operator 

SaaS 

(enterprise) 

T8 ●●●, T7 ◑ Platform de 

training VR para 

manufacturing 

con modules de 

safety OSHA 

Customised 

scenario 

creation. 

Core EHS AR/VR Core EHS / USA VR + AR HSE Managers 

/ Technicians 

to be 

confirmed 

with 

provider 

T8 ●●●, T7 ◑ Tools AR/VR 

para hazard 

identification y 

training in 

industrial 

emergencies. 

Proven Reality 

(Safety VR) 

Proven Reality 

/ Germany 

VR Technician / 

Industrial 

operator 

I/EWE: part-

time 

to be 

confirmed 

with 

provider 

T8 ●●● Manufacturing 

risk scenarios. 

No specific 

welding 

coordination 

content. 
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Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

VRoad 

(Fund. Lab. 

Construc.) 

Fund. Laboral 

Construc. 

ESP / CENFIC 

POR 

VR Construction 

technician / 

operator 

Erasmus+ 

(free 

access) 

T8 ●●● VR for safety in 

road 

construction. 

Design model for 

a welding SHE 

module. 

SMARTLab 

(AR lab safety) 

 AR Laboratory 

students 

to be 

confirmed 

with 

provider 

T8 ●● AR system for 

laboratory 

safety training. 

Validated in the 

journal Frontiers 

2024. Adaptable 

for use in 

welding 

workshops. 

 

📌 Immersive Factory and PIXO VR are SaaS platforms on which specific SHE scenarios for the I/EWE 

welding workshop could potentially be developed. They are faster to implement than developing from 

scratch. 

 

6.4 XR Tools for Procedures, Decisions and Engineering 

This is the most relevant and least covered segment for the I/EWE profile. The tools in this group 

enable training in complex decision-making processes, document management and technical 

coordination, which are the core of the welding engineer's competence. 

 

Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

INESC TEC 

VRTrainingIndustry 

4.0 

INESC TEC / 

Portugal 

VR Technician / 

Industrial 

Engineer 

to be 

confirmed 

with 

provider 

T1 ●, T4 ●, T6 ●, 

T7 ●, T8 ●, T9 ● 

Authoring 

platform for 

immersive 

industrial 

technical 

training. 

Enables the 

creation of 

procedure 

scenarios 

without ongoing 
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Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

IT support. Used 

in wind turbine 

maintenance. 

Highly 

adaptable to 

I/EWE tasks. 

Matterport + Digital 

Twin 

(Connected Workers) 

Matterport / 

Treedis / USA 

MR (Engineer / 

Technician 

(production 

support) 

to be 

confirmed 

with 

provider 

T1 ●, T6 ●, T7 ◑, 

T8 ◑ 

Digital twins of 

plants with real-

time sensor 

data. Shown at 

Hannover 

Messe 2024. 

More 

production 

support than 

training, but 

potential for 

I/EWE. 

CMU AR Welding 

Trainer 

(ML + XR) 

Carnegie 

Mellon Univ. / 

USA 

AR + ML Advanced 

welder / 

I/EWE 

(research) 

to be 

confirmed 

with 

provider 

T3 ●●, T6 ●, T7 

◑ 

AR + Machine 

Learning system 

for welding 

training (2024). 

Real-time defect 

analysis using 

ML. Potential 

for VIOLET’s 

NDT/WPS 

module. 

guideWELD 27 WPS 

(Realityworks) 

Realityworks / 

USA 

VR Welder / 

Technician 

to be 

confirmed 

with 

provider 

T3 ●● Includes 27 pre-

configured WPS 

for MIG and 

SMAW. The only 

execution 

simulator with 

explicit WPS. 

Limited to 

process 

parameters, not 

engineering 

decisions. 

WeldEye 

(Kemppi) 

Kemppi / 

Finlandia 

Digital (no 

XR) 

I/EWE / 

Coordinator 

SaaS 

industrial 

T3 ●●●, T4 ●, T7 

●, T9 ● 

Digital welding 

management 

system (WPS, 

qualifications, 
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Tool Provider / 

Country 

Technology User level 

target 

Approx. 

price 

Applicable I/EWE 

areas 

GAP for I/EWE 

traceability). 

Reference for 

design 

scenarios. 

Sysweld 

(ESI Group) 

ESI Group / 

Francia 

 (I/EWE 

senior / 

research) 

Professional 

license 

T3 ●●, T5 ●●● High-fidelity 

process 

simulation and 

PWHT. Too 

complex for 

general I/EWE 

training, but 

excellent for the 

advanced PWHT 

module. 

IQSIM 

(Noruega / Stimuli2) 

Stimuli2 / 

Noruega 

 I/EWE / 

Technician 

Erasmus+ / 

VET 

T2 ◑, T3 ●● Simulation of 

welding costs 

and times using 

different joint 

designs. Web-

based tool for 

training in WPS 

efficiency. Used 

at SI (IZV). 

 

 

Strategic finding for ATS — Engineer-level tools 

WeldEye (Kemppi) is the digital tool that best meets the functional requirements of the 

I/EWE, although it is NOT XR. Its management architecture (WPS, qualifications, 

traceability) is exactly the type of process that should be simulated in an XR environment 

for I/EWE training. 

VRTrainingIndustry 4.0 (INESC TEC) is the XR architecture model most readily transferable 

to the VIOLET project: it enables trainers to create and adapt technical scenarios without 

the need for continuous IT support. 

Carnegie Mellon’s AR + ML system (2024) points to the future: automatic weld quality 

analysis using augmented reality. Relevant to the VIOLET NDT module. 
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6.5 European Projects with XR Component relevant for I/EWE 

The following table lists the most relevant European projects identified during the desk research, 

including projects funded by Erasmus+, Horizon Europe and Leonardo/KA2 programmes. Both 

projects directly related to welding and projects on XR in industrial technical training have been 

included, for their value as design models and possible synergies. 

 

Project     EU Programme     Lead Consortium     

DIGIWELD 

(Erasmus+ KA2) 

Erasmus+ 

KA220-VET 

ASR (RO), EWF, CESOL (ES), IIS (IT), ATS (ES), Col. Técnico 

(RO) 

VIOLET 

(current project) 

Erasmus+ 

KA220-VET 

ATS/Seabery (ES), EWF, L-USIT (PL), ISQe (PT), ASR (RO), IZV 

(SI) 

IQSIM / iQSim2 

(Stimuli2/Erasmus+) 

Erasmus+ 

Leonardo / KA2 

Stimuli2 (NO), IZV (SI), socios HU, RO, SE 

IQMET 

(Stimuli2/Erasmus+) 

Erasmus+ 

KA2 

Stimuli2 (NO), IZV (SI), socios SI, RO, HU 

WELDIFY 

(EIT Manufacturing 

+ Erasmus+) 

EIT Manufacturing 

+ Erasmus+ 

13 countries: universities, NGOs, industry associations 

(large consortium) 

XR2Learn 

(Horizon Europe) 

Horizon Europe 

(101092851) 

CNIT (IT), F6S, MAG, SYN, LS, UM, HOU, EADTU, EITM CLC 

South, SUPSI 

Alliance4XR 

(Erasmus+) 

Erasmus+ 

(KA2/HE) 

European institutions in the fields of engineering, energy 

and nautical science 

DIGIGREEN 

(Erasmus+) 

Erasmus+ 

KA220-VET 

The consortium includes ASR (RO) and partners from more 

than four countries 

DIGIMAN 

(Erasmus+) 

Erasmus+ 

KA220-VET 

European multi-sector consortium 

VRTrainingIndustry 4.0 

(INESC TEC) 

I+D Nacional 

+ EU 

INESC TEC (PT), industrial partners PT 

 

📌 The WELDIFY project and the XR2Learn hub are the European projects with the greatest synergy 

potential with VIOLET.   
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6.6 Coverage Map: XR Tools × I/EWE Task Areas 

The following table maps each identified tool against the nine I/EWE task areas (ISO 14731 / EWF-

409), indicating the coverage potential: 

● High direct potential,    ◑ Partial potential / with adaptation    ○ No relevant coverage for 

I/EWE 

Tool Tech.req. T2 

Materials 

T3 

WPS/PQR 

T4 

Qualific. 

T5 

PWHT 

T6 

NDT/END 

T7 

NC/ACC 

T8 

SHE 

T9 

Subcont. 

Soldamatic 

(Seabery/ATS) 
○ ● ● ● ○ ◑ ○ ● ○ 

VRTEX 360 

(Lincoln Electric) 
○ ◑ ◑ ● ○ ◑ ○ ● ○ 

Fronius 

Virtual Welding 
○ ◑ ● ● ○ ◑ ○ ● ○ 

WeldVR ○ ○ ○ ◑ ○ ○ ○ ● ○ 

Diginvision ○ ○ ○ ◑ ○ ○ ○ ◑ ○ 

REDWELD 

(QuakeLogic) 
○ ◑ ◑ ● ○ ◑ ○ ● ○ 

Miller 

AugmentedArc 
○ ○ ◑ ◑ ○ ○ ○ ● ○ 

TraiNDE UT/RT 
(Extende/CEA) 

◑ ○ ○ ● ○ ● ◑ ◑ ○ 

Immersive Factory 

VR Safety 
○ ○ ○ ○ ○ ○ ◑ ● ○ 

Simbott MR ○ ◑ ◑ ● ○ ● ◑ ● ○ 

INESC TEC 

VRTrainingIndustry 
● ○ ◑ ● ○ ● ● ● ● 

NOS 

Augmented Worker 
● ○ ○ ○ ○ ● ◑ ● ◑ 

 

📌 Areas T3 (WPS/PQR), T6 (NDT), T7 (Non-conformances) and T8 (SHE) have the highest XR coverage 

potential, but require engineering tools that currently do not exist as a market product targeted at the 

I/EWE. 

  



 

 

Copyright © by VIOLET All Rights Reserved | Desk Research in the Field of VR-AR 29 

 

6.7 Conclusions: Gaps, Opportunities and Recommendations 

6.7.1 Gaps Identified 

 

GAP 1 — Lack of XR tools designed for reasoning level I/EWE 

 

All commercial welding simulation tools (Soldamatic, VRTEX360, Fronius, WeldVR, etc.) are designed to 

develop the welder’s psychomotor skills: torch angle, speed and position. 

No commercial tool available in 2026 addresses the specific competencies of the I/EWE: root cause 

analysis of defects, decision-making regarding WPS under complex conditions, inspection planning, non-

conformity management or coordination of subcontractors. 

This gap is not trivial: it requires a specific pedagogical design, engineering scenarios based on real-world 

cases, and simulation technology with greater branching complexity than arc simulators.  

 

GAP 2 — Industrial simulation NDT technology has not yet been incorporated into 

I/EWE training 

High-quality non-destructive testing (NDT) simulators used in the nuclear, aerospace and oil and gas 

sectors (TraiNDE UT/RT, CIVA) which precisely cover the skills required by the I/EWE in the field of weld 

inspection. 

None of these systems has been adapted or tailored to the I/EWE training market. The content exists; 

what is missing is the pedagogical link. 

 

GAP 3 — The existing SHE/HSE modules are not specific to welding workshops 

VR industrial safety platforms (Immersive Factory, PIXO VR) offer generic manufacturing scenarios. 

There is no VR-specific security audit module for welding workshops that covers the risks specific to 

I/EWE: welding fumes, UV/IR radiation, electrical hazards from welding equipment, gas handling and 

PWHT. 

 

6.7.2 Recommendations for WP3 — Module Development 

Module 1 (WPS/PQR): Develop from Soldamatic's technological base + inspiration from WeldEye 

(Kemppi) for the document management and parameter validation component. Fronius 

Welducation Campus provides a reference for the theory-plus-practice modular structure. 
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• Module 2 (NDT/Inspection): Explore collaboration with Extende/CEA-List to adapt 

TraiNDE to the I/EWE context. The technology is production-ready; the gap is in pedagogical 

adaptation. 

• Module 3 (Non-conformances): Design decision simulation scenarios based on real cases 

provided by partners (non-conformance reports, corrective actions). WeldEye (Kemppi) provides 

a reference for the technical documentation component. 

• Module 4 (SHE): Evaluate Immersive Factory or PIXO VR as a base platform to develop 

welding workshop-specific SHE scenarios for the I/EWE role. The SaaS model avoids in-house VR 

development. 

• Authoring architecture: Consider the VRTrainingIndustry 4.0 model (INESC TEC) to allow 

ATBs to adapt scenarios to their national standards and industry cases, without continuous 

specialist technical support. 

• EU project synergies: Establish formal contact with WELDIFY (EIT Manufacturing) and 

XR2Learn (Horizon Europe) to explore reuse of content and methodological frameworks. 

Section 6 References 

Tools and providers: 

• Soldamatic / Seabery: https://seaberyat.com/en/soldamatic/ 

• Lincoln Electric VRTEX: https://www.lincolnelectric.com/en/education 

• Fronius Virtual Welding / Welducation: https://www.fronius.com/en/welding-

technology/innovative-solutions/welducation-simulator 

• Miller AugmentedArc: https://www.millerwelds.com/products/augmented-reality 

• WeldVR: https://weldvr.com/ 

• Diginvision: https://www.diginvision.com/ 

• REDWELD (QuakeLogic): https://products.quakelogic.net/product/ql-redweld-ws200-

welding-simulator/ 

• Simbott MR: https://simbott.com/welding-simulator/ 

• TraiNDE / CIVA (Extende): https://www.extende.com/civa-ndt-simulation-software/ 

• Immersive Factory: https://immersivefactory.com 

• INESC TEC VRTrainingIndustry: [referencia interna – ISQe National Fact Sheet] 

• WeldEye (Kemppi): https://weldindustry.com/manage-your-weld-project-digitally/ 

• Carnegie Mellon AR Welding + ML (2024): https://engineering.cmu.edu/news-

events/news/2024/04/12-training-welders.html 

• AR for weld inspection (MDPI 2023): https://www.mdpi.com/2076-3417/13/21/11655 
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• VR welding training Industry 5.0 (MDPI 2025): https://www.mdpi.com/2079-

9292/14/10/1964 

European projects: 

• WELDIFY: https://weldify.eu/ 

• XR2Learn: https://xr2learn.eu/ 

• Alliance4XR: https://alliance4xr.eu/ 

• iQSim2 / iQMET: https://stimuli2.no/project/iqsim2 

• DIGIWELD: https://digiweld.eu/ 

• Alliance4XR D1.1 (XR state of the art): https://alliance4xr.eu/wp-

content/uploads/2024/09/Alliance4XR_D11.pdf 
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7. Training Needs Analysis and XR Module Design 

This section integrates the results of two complementary sources: (a) the training needs 

identified by partners through the National Fact Sheets (Sections 4-5), and (b) the analysis of the 

global market of XR tools and European projects (Section 6). The cross-referencing of both 

sources enables a transition from a description of needs to an informed design of VIOLET's XR 

modules, with references to existing technology, architectural models and lessons learned in 

other European projects. 

 

7.1 Training Needs Map by Task Area — Enriched with Market 

Perspective 

The following table consolidates, for each I/EWE task area, the training difficulty (according to 

partners), the XR potential and — now — the availability of reference technology in the market: 

 

I/EWE Task Area Challenges of 

traditional training 

(partners) 

Most appropriate XR 

type 

Priority 

by consensus 

Market-leading technology 

(from Section 6) 

T3 — WPS / PQR ★★★ High 

Parameter-material-

quality interaction 

incomprehensible in 

static form. 

Simulation + 3D 

visualisation + 

Branch-based 

evaluation 

★★★ Very High Fronius Welducation (closest 

in market); 

WeldEye/Kemppi 

(functional reference); 

guideWELD 27 WPS 

(database). None cover 

engineering decision-making 

→ in-house development 

necessary. 

T6 — Inspection / 

END 

★★★ High 

Defects, 

morphology and 

acceptance criteria 

not transmissible 

without 

visualization. 

3D visualisation of 

defects + Inspection 

simulation + 

Evaluation 

★★★ Very High TraiNDE UT/RT 

(Extende/CEA-List): 

industrial-grade NDT 

simulator. Adaptation to 

I/EWE context is the most 

efficient path — explore 

collaboration or licensing. 

T7 — Non-

conformities 

★★★ High 

Complex failure 

scenarios, root 

causes, decision 

Branching decision 

simulation + 

Evaluation 

★★★ Very High No direct commercial tool. 

ASR practical cases (chapter 

4.12) are content base. 

Architecture: 

VRTrainingIndustry 4.0 
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I/EWE Task Area Challenges of 

traditional training 

(partners) 

Most appropriate XR 

type 

Priority 

by consensus 

Market-leading technology 

(from Section 6) 

paths rarely 

reproducible. 

(INESC TEC) as authoring 

model. 

T8 — SHE in welding ★★★ High 

Fumes, electricity, 

confined spaces, 

UV/IR: reproduction 

in classroom 

impossible. 

Immersive 

simulation VR + 

Auditoría interactiva 

★★★ Very High Immersive Factory / PIXO VR 

(mature SaaS platforms). 

Build-on-top option: 

develop welding workshop 

scenarios on existing 

platform. Reduces 60-70% 

development cost. 

T5 — PWHT ★★ Medium-High 

Thermal cycle and 

metallurgical effects 

not transmissible 

with static 

explanation. 

Dynamic animated 

visualisation + 

Parametric 

simulation 

★★ High Sysweld (ESI Group): very 

high-fidelity process 

simulation. Too complex for 

generalist training → create 

simplified visualization 

inspired by Sysweld. 

T1 — Technical’s 

Requisite 

★★ Medium 

Little real exposure 

to documentation 

packages and 

regulatory 

interoperability. 

Visualization MR + 

documentation 

overlay 

★★ High NOS Augmented Worker 

(plant AR document support 

model). CMU AR+ML 2024 

(real-time overlay). 

Concepts adaptable to 

WPS/specification review. 

T4 — Personal 

qualifications 

★ Medium 

Difficult without real 

production context 

showing how 

qualification links to 

production. 

Workflow 

Simulation + 

Assessment 

★ MEDIA Simbott MR: the simulator 

offering the best integration 

of defects and multi-student 

tracking. IQSIM (Norway/SI) 

as a tool for calculating 

efficiency. 

T2 — Selection of 

materials 

★ Medium 

Connect material 

properties with 

welding 

consequences. 

Cause-and-effect 

visualization 

★ MEDIA All arc simulators include 

basic material selection. 

None cover engineering 

reasoning — minor 

extension of WPS module. 

T9 — Outsourcing ★ Medium 

Coordination, 

documentation and 

supplier control are 

difficult without 

realistic workflows. 

Interactive 

Document 

Workflow 

Simulation 

★ MEDIA No reference tool in market. 

Potential as additional 

scenario in T7 module (non-

conformance management 

with subcontractor). 
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📌 The 'Reference technology' column is not a final product recommendation: it is the informed starting 

point for WP3 architecture decisions. High-priority modules (T3, T6, T7, T8) have clear market options; 

medium-priority ones can be addressed as extensions of the main modules. 

 

7.2 Priority XR Modules — Design Informed by Market Analysis 

Based on the cross-referencing of partner needs and the market review, the four high-priority XR 

modules for VIOLET are defined below. Each module now includes: specific learning objectives 

for the I/EWE level, technology/architecture recommendation based on the products and 

projects analysed in Section 6, and development decision (Build / Adapt / Build-on-top). 

 

MODULE 1 — WPS/PQR Engineering Decision Simulator  |  Task Area T3  |  EWF-409 Module 3 

 

Learning objective (I/EWE level): The learner can select, justify and document welding procedure 

(WPS) for a given manufacturing case, understanding the cause-and-effect relationships between 

the process, parameters, materials, joint geometry and applicable quality criteria. 

 

Which market tools come closest? Fronius Welducation Campus includes theoretical modules 

and tests, but only covers process execution, not the engineering decision. WeldEye (Kemppi) 

manages WPS, qualifications and traceability in real production — it is not XR, but its functional 

architecture is exactly the type of reasoning that needs to be simulated. guideWELD 

(Realityworks) includes 27 pre-configured WPS, but only as process parameter selection. 

 

Implementation decision — Module 1: BUILD with functional reference 

No off-the-shelf tool covers I/EWE engineering decision-making for WPS. In-house development is 

required. 

Functional reference: WeldEye (Kemppi) for the data model and document workflow; Fronius 

Welducation for the UX experience combining theory and simulation. 

Proposed architecture: AR (based on ATS’s Soldamatic technology) with superimposed 3D joint 

geometry, guided selection of variables and feedback on regulatory criteria (ISO 15607, ISO 15614). 

Seabery’s technological foundation eliminates the cost of starting from scratch. 

Linkage with the European project: DIGIWELD (ATS is a partner) already establishes the IAB/EWF 

curriculum framework for simulators. The scenarios in Module 1 must be consistent with this framework. 
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IZV lesson (SI): Soldamatic is already used in the Slovenian I/EWE programme. Module 1 can be designed 

as an extension of that experience, adding a layer of engineering reasoning on top of the existing AR 

foundation. 

 

MODULE 2 — NDT/Inspection Defect Visualisation  |  Task Area T6  |  EWF-409 Module 3 

 

Learning objective (I/EWE level): The learner can identify, classify and evaluate weld defects using 

normative criteria (ISO 5817, EN ISO 17637, EN ISO 17636), make the accept/reject/repair 

decision and justify it documentarily. 

Which market tools come closest? TraiNDE UT and TraiNDE RT (Extende/CEA-List) are industrial 

simulators for ultrasonic and radiographic inspection used by the nuclear, aeronautical and oil & 

gas industries. They cover exactly the type of defect bank, acceptance criteria and inspection 

reasoning needed by the I/EWE. CIVA (CEA-List) is the world reference software in NDT simulation 

with over 300 corporate users. Research on AR for weld inspection (MDPI Applied Sciences 2023) 

demonstrates the technical feasibility of overlaying ISO criteria onto the real workpiece with 

HoloLens. 

 

Implementing Decision — Module 2: ADAPT — Collaboration with Extende/CEA-List             

 TraiNDE already has the defect database, acceptance criteria and the inspection UX experience. The gap 

is purely contextual: it is not adapted to I/EWE (ISO 5817 criteria, EWF terminology, structural welding 

cases). 

Recommendation: explore a collaboration agreement or licence with Extende to adapt TraiNDE to the 

I/EWE context of VIOLET. This would be significantly more efficient than in-house development. 

Alternative if collaboration is not viable: in-house design of a 3D defect visualiser based on the MDPI 

2023 AR research and data from welding simulators (REDWELD already includes basic defect 

visualisation). 

Reference project: IQMET (Stimuli2/Norway, with IZV as a partner) is working specifically on simulators 

for inspectors and fillet welders. The results of IQMET must be reviewed before commencing 

development of WP3. 

Partners’ perspective: ISQe highlights NDT as an area where XR can make the invisible visible — internal 

defects, morphology, acceptance criteria. ASR emphasises the link between defect, cause and corrective 

action. 
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MODULE 3 — Non-conformity & Root Cause Analysis  |  Task Area T7  |  EWF-409 Module 4 

 

Learning objective (I/EWE level): The learner can diagnose the root cause of a welding non-

conformance, define a proportionate corrective action (including the preparation of a repair WPS 

where applicable), manage the associated documentation and verify the effectiveness of the 

correction. 

Which market tools come closest? No commercial tool exists designed for this scenario. It is the 

most critical gap identified in the analysis. The only references are: (a) industrial non-

conformance management platforms such as WeldEye (Kemppi), which manage the real 

document flow but are not XR, and (b) research projects on digital twins for quality control in 

manufacturing. 

 

This module has no equivalent on the market. It represents the VIOLET project’s greatest opportunity to 

make an original contribution to the I/EWE training ecosystem. 

Content basis: the real-life non-conformity cases provided by ASR (Chapter 4.12 of its training 

programme) are the ideal starting point. These are real industrial scenarios that have already been 

pedagogically validated. 

Proposed architecture: branching decision tree (branching scenario) with different outcomes depending 

on the learner’s decisions. Technology: immersive VR (with a 3D workshop environment) or high-quality 

interactive web simulation. 

Design model: VRTrainingIndustry 4.0 (INESC TEC Portugal) as an authoring architecture — allows each 

ATB to add their own cases without ongoing technical support.  

Synergy with Module 2: the scenario can flow naturally from the discovery of the defect during 

inspection (Module 2) to root cause analysis and correction (Module 3), aligning with the EWF’s 

integrated case proposal. 

 

MODULE 4 — SHE Virtual Workshop Audit  |  Task Area T8  |  EWF-409 Module 2 

 

Learning objective (I/EWE level): The learner can identify, assess and manage the safety, health 

and environmental risks specific to a metal fabrication workshop with welding operations, 

applying relevant occupational health and safety legislation. 

Which market tools come closest? Immersive Factory (France) and PIXO VR (USA) are the most 

mature VR SaaS platforms for industrial safety training on the market. Immersive Factory already 
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has verified industrial scenarios (used by Veolia, among others) and allows the creation of 

customised modules. Research in Frontiers on Virtual Reality (2024-2025) shows 10-15% higher 

knowledge retention with VR safety training compared to traditional methods. The VRoad project 

(with CENFIC Portugal as partner) is the closest reference model in the consortium's ecosystem. 

 

Building the SHE welding module on an existing SaaS platform (Immersive Factory or PIXO VR) is the 

most cost-effective technical and economic solution. It reduces development costs by 60–70% 

compared to in-house VR. 

Specific scenarios to be developed: safety audit in a welding workshop (fumes, extraction, PPE), 

simulation of an electrical accident involving welding equipment, handling of gas cylinders, management 

of fires caused by sparks. 

Partners’ perspective: all four countries rate SHE as a high-priority area. L-USIT highlights that hazardous 

scenarios on construction sites are the most difficult to simulate in the classroom. ASR notes that 

Romanian regulations require medical checks and evacuation protocols that could be integrated into the 

scenario. 

Synergy with WELDIFY: the European WELDIFY project (EIT Manufacturing) includes AR/VR modules on 

welding safety with a focus on inclusion and sustainability. Its results (2025–2026) must be reviewed 

prior to the final design of this module. 

 

7.3 Common Architecture of Modules — Integrated EWF Case Study 

The EWF proposal — an integrated XR practical case study as a common thread throughout the 

entire I/EWE itinerary — is the most strategic framework identified in this desk research. The 

market analysis confirms its technological feasibility: all the necessary pieces exist in the market, 

although they are not assembled for the I/EWE level. 

 

The proposed architecture for VIOLET combines the four modules in a single narrative flow of a 

welded manufacturing project: 

 

Phase            Module VIOLET Narrative scenario         Reference technology 

1 Module 1 — WPS/PQR The student receives a production 

order. They review the technical 

requirements, select materials and 

consumables, choose the process 

and parameters, and generate a 

documented WPS. 

AR (Soldamatic base) + WeldEye reference 



 

 

Copyright © by VIOLET All Rights Reserved | Desk Research in the Field of VR-AR 38 

 

Phase            Module VIOLET Narrative scenario         Reference technology 

2 Module 2 — NDT/END Manufacturing has been completed. 

The student plans and carries out 

visual and NDT inspections of the 

welded joints, interprets the results 

and assesses them against ISO 

criteria. 

Adapted TraiNDE (Extende) / 3D defect 

visualiser/ AR ( soldamatic base) 

3 Module 3 — NCR A non-conformity is identified. The 

student identifies the root cause, 

defines the corrective action, draws 

up the repair WPS and verifies the 

result. 

Branching scenario ((VRTrainingIndustry as a 

model) 

4 Module 4 — SHE Throughout the project, the student 

carries out a safety audit of the 

workshop, identifies active risks and 

defines corrective measures. 

Immersive Factory / PIXO VR (build-on-top) 

 

📌 Recommended authoring model: VRTrainingIndustry 4.0 (INESC TEC) allows ATBs to adapt scenarios to 

their national standards and own industry cases without continuous technical support. EWF is already 

familiar with this system. Its adoption as VIOLET's base platform would reduce maintenance costs and 

facilitate post-project sustainability. 
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8. Barriers and Enablers for XR Adoption — Market 

Evidence and Partner Evidence 

This section integrates the barriers and enablers identified by partners (National Fact Sheets) 

with the empirical evidence from the market analysis (Section 6). The combination of both 

perspectives enables a more robust and actionable assessment of each factor. 

8.1 Barriers Identified — Enriched with Market Evidence 

 

Barrier Severity 

consensus 

Countries   Market evidence and VIOLET analysis 

High initial cost of XR 

hardware and software 

High PL, PT, RO, 

SI, EWF 

VRTEX360 costs USD 35,000–45,000; Fronius Virtual 

Welding ~€22,000–34,000; Soldamatic ~€15,000–25,000. 

In Romania, there are only 5–6 centres with simulators 

across the whole country. The SaaS model (Immersive 

Factory, WeldVR) lowers the barrier to entry for the SHE 

module, but does not eliminate that of the hardware 

(headsets). Strategy: cohort licensing model and/or cloud 

access for the VIOLET modules. 

Lack of XR content specific to 

I/EWE (non-operator) 

High PT, RO, SI, 

EWF 

As confirmed and quantified in Section 6: of the 30+ 

products analysed, NONE are designed to fully cover the 

coordination and engineering tasks of the I/EWE. The gap 

lies not in technology but in content and pedagogical 

approach. This is where VIOLET offers its greatest 

competitive advantage and where action is most urgently 

needed 

A shortage of trainers with 

expertise in XR 

High PL, RO, SI The market confirms the gap: most tools require an 

instructor familiar with VR (Lincoln Electric recommends 

that instructors familiarise themselves with VRTEX360). 

The WELDIFY project (EIT Manufacturing) includes an 

explicit train-the-trainer component integrating robotics 

and XR. The VRTrainingIndustry 4.0 model (INESC TEC) 

minimises reliance on the instructor by enabling the 

creation of scenarios without the need for ongoing 

technical support. 

Technological obsolescence 

and long-term support 

Medium SI IZV highlights this as a real barrier: VR headsets become 

obsolete within 3–5 years. The SaaS model partially 

mitigates this risk (the software is updated; only the 

hardware remains). Lesson from IQSIM: web-based tools 

continue to be used in SI, RO, HU and SE years after the 
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Barrier Severity 

consensus 

Countries   Market evidence and VIOLET analysis 

project — cross-platform and web-first design improves 

longevity. 

Few specific I/EWE scenarios 

— low return on investment 

Medium SI, PT With few candidates per year (Portugal: ~9, Slovenia: 

~85, Romania: ~50), the ROI of investing solely in I/EWE 

is low for a single country. The solution is a cross-border 

approach 

Resistance to change 

(trainers and students) 

Medium PL This is particularly relevant in Poland, the only country in 

the consortium with a fully face-to-face programme. 

Market evidence (Iowa State University: 100% of VR 

students showed improvement compared to the control 

group) and the literature (10–15% higher retention rates 

with VR in safety training) provide data-driven 

arguments that can be used in the change management 

strategy 
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8.2 Enablers and Opportunities — Confirmed by Market Analysis 

 

Enabler / Opportunity Source of 

information 
Market confirmation and trading lesson for VIOLET 

Soldamatic (ATS/Seabery) as 

the starting platform — a 

unique position within the 

consortium 

PL, PT, RO, SI Soldamatic is the only XR tool for welding with presence in all 4 

consortium countries. Market analysis confirms that no competitor 

has this European coverage + direct relationship with ANBs. Expansion 

of Soldamatic to the I/EWE level (Module 1) builds on proven 

technology and eliminates the cost of developing the base AR layer. 

Sustainable competitive advantage if VIOLET develops I/EWE content 

before any other player. 

Mature and adaptable NDT 

technology on the market 

(TraiNDE/CIVA) 

Literature, 

industrial 

sector 

TraiNDE (Extende/CEA-List) is in production in the nuclear, aerospace 

and oil & gas industries. The gap for I/EWE is not technological but of 

content and context (ISO 5817 criteria for structural welding vs. 

nuclear criteria). Collaboration or licensing with Extende to adapt 

TraiNDE to I/EWE would be the most efficient path for VIOLET's 

Module 2, with technology base already validated in demanding 

environments. 

Mature and accessible VR 

security SaaS platforms     

Global 

market 

Immersive Factory and PIXO VR offer already-built industrial safety VR 

infrastructure, with flexible licensing models and content creation 

APIs. Developing Module 4 (SHE) build-on-top of one of these 

platforms would reduce development cost by 60-70% versus in-house 

VR, and would leverage an already-established industrial user base. 

An ecosystem of European 

projects with reusable results 

IQMET, 

WELDIFY, 

XR2Learn, 

Alliance4XR, 

DIGIWELD 

The analysis in Section 6 identifies projects whose outputs are directly 

reusable: IQMET (simulators for inspectors, with IZV as partner) → 

content base for Module 2; WELDIFY (AR/VR sustainable welding 

modules) → synergy with Module 4; XR2Learn/Alliance4XR → 

pedagogical methodology for XR integration in engineering. VIOLET 

must establish formal contact with these projects before starting WP3. 

A blended and digital approach 

is already established in the 

I/EWE programmes 

PT, RO, SI 75% of the countries in the consortium are already using blended 

learning (Moodle + Zoom). The adoption of XR does not require a shift 

in pedagogical approach, but rather a natural extension of the existing 

model. Key takeaway: IZV (SI) has already successfully integrated 

Soldamatic into the I/EWE programme — this serves as the benchmark 

implementation model for the other three countries. 

Scientific evidence of the 

effectiveness of VR learning 

Scientific 

literature 

Iowa State University: 100% of students who underwent VR welding 

training passed the test, compared to the control group. Frontiers 

(2024): 10–15% higher retention rates with VR safety training. MDPI 

Electronics (2025): A systematic review confirms improved 

psychomotor skills with simulators. This evidence is the most powerful 

argument for persuading sceptical ANBs (especially PL) and for the 

project’s promotional materials. 
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9. Conclusions and Recommendations 

This section synthesises the findings of the desk research, integrating the three knowledge 

sources worked on in D2.1: (1) the data from national I/EWE programmes contributed by 

partners, (2) the transnational comparative analysis, and (3) the analysis of the global market of 

XR tools and European projects. The resulting conclusions and recommendations are more 

specific and actionable than those of desk research based exclusively on secondary sources. 

9.1 Main Conclusions 

9.1.1 On National I/EWE Programmes 

• There is a solid and shared European curricular base (ISO 14731 / EWF-409) that enables 

the development of transnational XR content. National differences are of scale, format 

and digital maturity, not of training content. 

• I/EWE programmes are in transition towards blended models (PT, RO, SI already operate 

with LMS Moodle + videoconferencing), which reduces the adoption barrier of XR tools. 

Poland is the exception with a fully face-to-face format. 

• The four task areas most difficult to address with traditional methods are the same in all 

countries: WPS/PQR, Inspection/NDT, Non-conformances and SHE — with unanimous 

consensus among all partners. 

9.1.2 On the XR Tools Market 

• The market gap is confirmed and quantifiable: of more than 30 XR tools analysed for 

welding training, none is designed for the coordination and engineering competencies of 

the I/EWE. All are oriented towards the welder/operator (psychomotor skill of the arc). 

This gap is not one of technology but of content, pedagogical approach and level of 

reasoning. 

• There are, however, tools in highly relevant adjacent segments: TraiNDE (Extende/CEA-

List) for NDT inspection, Immersive Factory/PIXO VR for SHE, and VRTrainingIndustry 4.0 

(INESC TEC) as an authoring architecture. None is I/EWE, but all are adaptable with 

reasonable effort. 

• Soldamatic (ATS/Seabery) is the tool with the greatest transnational presence in the 

consortium (PL, PT, RO, SI) and the only one with an AR technological base directly 

extensible to the I/EWE level.  

• XR hardware costs remain a real barrier (prices to be confirmed with providers), but SaaS 

models and mobile AR technology open the door to lower entry-cost solutions. VIOLET's 

design must contemplate multiple access modalities. 
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9.1.3 On the Strategic Positioning of VIOLET 

• VIOLET has the opportunity to create the first XR system on the market specifically 

designed for the I/EWE level. There are no direct competitors. The timing is optimal: the 

sector is technologically mature, but specific content for welding engineers does not exist. 

• The EWF conceptual proposal — integrated XR practical case study as a common thread 

of the I/EWE itinerary — is the most ambitious and differentiating product design. The 

market analysis confirms that all the necessary technological pieces exist; VIOLET's 

contribution is to assemble them in service of the I/EWE profile. 

 

9.2 Recommendations for T2.2 — Stakeholder Survey 

The stakeholder survey (T2.2) must validate and deepen the desk research findings. Based on the 

knowledge generated, it is recommended that the T2.2 questionnaire include the following 

blocks and specific questions: 

 

Block T2.2 Recommended questions and specific points to consider 

Validation of training priorities Do you confirm the prioritisation of WPS > NDT > NC > SHE for the design of XR 

modules? Are there any areas not covered by these four modules that you consider 

critical for your national context? 

Knowledge of existing XR tools Are you familiar with / do you use: TraiNDE (Extende), WeldEye (Kemppi), 

Immersive Factory, SOLDAMATIC, Fronius Welducation, IQSIM/IQMET? [Yes/No + 

assessment]. To gauge the actual level of market awareness amongst I/EWE 

trainers. 

Willingness to adopt specific 

modules 

If VIOLET were to develop a specific XR module for [WPS / NDT / NC / SHE], would 

it incorporate it into its I/EWE programme? Under what conditions (cost, access 

format, curriculum compatibility)? 

Preferred access model Which access model would you prefer for the VIOLET modules? a) Software licence 

+ your own hardware; b) Cloud/browser-based access without specialised 

hardware; c) Pre-configured kit model (hardware + software per cohort); d) 

Integrated into your Moodle LMS. 

Willingness to pay / economic 

model 

What would be a reasonable price per student per module? Could you access 

Erasmus+ / PNRR funding to purchase the VIOLET modules? Has your ATB already 

accessed this type of funding for digitalisation? 

Instructor capacity Do your trainers have experience with XR tools? Have they received specific 

training? Would you consider a train-the-trainers programme necessary before 

implementing the VIOLET modules? 

Validation of the integrated EWF 

case study 

EWF proposes an integrated XR case study that simulates the full I/EWE cycle (from 

WPS to SHE audit). Do you consider this approach to be feasible and pedagogically 
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Block T2.2 Recommended questions and specific points to consider 

appropriate for your programme? Would you prefer standalone modules or an 

integrated case study? 

Synergies with European projects Are you familiar with / have you been involved in IQMET, WELDIFY, XR2Learn or 

DIGIWELD? Would you be willing to share results/resources with these projects via 

VIOLET? 

 

9.3 Recommendations for WP3 — Content Design and Development 

The following recommendations for WP3 are the direct result of the cross-referencing of partner 

needs and market analysis. They are organised by module and prioritised by urgency and impact. 

 

Recommendation WP3.1 — Define the authoring architecture before developing 

content 

The most strategic decision for WP3 is not what content to develop, but on which platform. 

The VRTrainingIndustry 4.0 model (INESC TEC) enables ATBs to adapt scenarios without 

ongoing technical support — this is critical for post-project sustainability. 

Action: before commencing development, formally evaluate three architecture options: (a) 

Soldamatic (Seabery) extension, (b) INESC TEC VRTrainingIndustry-type authoring platform, 

(c) modular combination with SaaS platforms (Immersive Factory for SHE). The decision 

must be taken in consultation with EWF, IZV and ISQe as technical and pedagogical advisors. 

 

Recommendation WP3.2 — Module 2 (NDT): establish contact with Extende/CEA-List 

TraiNDE (Extende/CEA-List) possesses the defect database and inspection UX expertise that 

VIOLET requires for Module 2. The cost of developing an NDT simulator of comparable 

quality from scratch would be prohibitive. 

Action: ATS/Seabery must establish formal contact with Extende during phase T2.2 to 

explore: (a) a licence to use TraiNDE adapted to the I/EWE context, (b) co-development of 

an NDT module for welding with support from CEA-List, (c) use of CIVA as a licensed 

simulation engine. This should be resolved before the start of WP3. 
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Recommendation WP3.3 — Module 4 (SHE): evaluate Immersive Factory / PIXO VR as a 

base platform 

Developing immersive VR for industrial safety from scratch is very costly (to be confirmed 

depending on scope and supplier) for a professional-quality module. Immersive Factory 

offers a ready-built infrastructure with content creation APIs. 

Action: during T2.2, include a specific question asking which VR safety SaaS platforms the 

stakeholders are familiar with. If Immersive Factory or PIXO VR are well-known in the 

sector, this will facilitate a commercial agreement. If not, explore a co-development 

agreement with WELDIFY (which is already working on AR/VR for welding safety). 

 

Recommendation WP3.4 — Module 3 (NCR): ASR cases as a basis for content 

ASR (Romania) has a unique resource: the real-life non-conformity cases from its Chapter 

4.12, used in the Romanian I/EWE programme. These are real industrial scenarios that have 

already been validated for educational purposes. 

Action: ATS should formally request that ASR transfer these cases for conversion into 

branching XR scenarios. L-USIT also has real-life non-conformity cases from its inspection 

and certification activities that could complement the content bank. 

 

Recommendation WP3.5 — Establish formal synergies with IQMET, WELDIFY and 

XR2Learn 

IQMET (IZV as an active partner): its findings on simulators for welding inspectors are 

directly applicable to Module 2. Review deliverables before commencing the design of 

Module 2. 

WELDIFY (EIT Manufacturing): launched in 2025, it includes AR/VR modules on sustainable 

welding. Formal contact is recommended to exchange resources and avoid duplication. 

XR2Learn (Horizon Europe): this is the European XR innovation hub for advanced 

manufacturing training. VIOLET should register with its community to gain access to 

methodology, authoring tools and a network of European XR providers. 

 

Recommendation WP3.6 — Design for multiple technological access profiles 
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The four countries in the consortium have very different levels of XR infrastructure: IZV (SI) 

already uses Soldamatic and Fronius; L-USIT (PL) has no XR tools whatsoever. The VIOLET 

modules must be accessible in at least two formats: (a) a full experience using a VR/AR 

headset for centres with the necessary infrastructure, (b) a high-quality web/tablet version 

for centres without specialised hardware. 

The design should prioritise web/browser-based accessibility to maximise impact in the 

most limited contexts (PL, parts of RO), and include the immersive layer as an optional 

enhancement. 
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Annexes 

 

Annex A — National Fact Sheets by Partner 

The complete National Fact Sheets contributed by each partner are attached as separate 

documents to this deliverable: 

• Annex A1 — National Fact Sheet: Poland (L-USIT). Completed by Marek Dragan. 

24.03.2026. 

• Annex A2 — National Fact Sheet: Portugal (ISQe). Completed by Maria Moreira. 

24.03.2026. 

• Annex A3 — National Fact Sheet: Romania (ASR). Completed by Monica Bratu / Mircea 

Visescu. 26.03.2026. 

• Annex A4 — National Fact Sheet: EWF (European perspective). Completed by Marina 

Baptista. 26.03.2026. 

• Annex A5 — National Fact Sheet: Slovenia (IZV). Completed by Vital Uran. 15.04.2026. 

 

Annex B — Bibliography and Sources 

Relevant regulatory documents: 

• ISO 14731:2019 — Welding coordination — Tasks and responsibilities. 

• EWF-409 / IAB-252 — Guidelines for the education, examination and qualification of 

International/European Welding Engineers. 

• ISO 3834:2021 — Quality requirements for fusion welding of metallic materials. 

• EN 1090-2 — Execution of steel structures and aluminium structures. 

 

European reference projects: 

• DIGIWELD — Developing digital tools and open learning systems for welding apprentices. 

Erasmus+. 

• IQSIM / IQMET — Integration of welding simulators in training. 

• VRTrainingIndustry 4.0 — INESC TEC, Portugal. 

• VRoad — VR safety training, Fundación Laboral de la Construcción / CENFIC. 

• DIGIGREEN, DIGIMAN — Digital green manufacturing, Erasmus+. 
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Annex C — Acronyms and Glossary 

 

  

ANB Authorized National Body  

AR Augmented Reality  

ATB Approved Training Body  

EWF European Welding Federation 

I/EWE International / European Welding Engineer  

IIW International Institute of Welding  

MR Mixed Reality  

NCR Non-Conformance Report  

NDT Non-Destructive Testing 

PWHT Post-Weld Heat Treatment 

ROI Return on Investment 

SHE Safety, Health and Environment  

VET Vocational Education and Training 

VR Virtual Reality — Realidad Virtual. 

WPS Welding Procedure Specification 

WPQR / PQR Welding Procedure Qualification Record 

XR Extended Reality 
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