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1. WHAT IS THE VI-TRAIN-CRAFTS PROJECT ABOUT? 

Cultural Heritage (CH) is in the focus of the European Union as motor for employment, 
economic drive and development. In order to guarantee longevity & usability of 
European Heritage it is inevitable to keep up with the requirements of society like new 
technology and digitisation. 

The Covid19 crisis added some urgency to the issue as training organisations strongly 
suffered from restrictions and new rules, which were threatening traditional education 
and training activities. Especially in regard to hands-on-training, where instructors need 
to get really close to learners to teach practical skills. 

The consortium of VI-TRAIN Crafts has taken the challenge of developing innovative 
training for traditional/threatened crafts and handling of building damages, which will 
boost the digitization of training in (built) Cultural Heritage. A big focus is given to crafts 
that are almost nowhere trained any more. Lots of those crafts do need a lot of 
experience and guidance by experienced craftspeople. This training in particular will 
be boosted by various digitisation support. 

The anticipated objectives of VI-TRAIN Crafts were: 

• to identify appropriate means of distance learning for the training of craftspeople 
(manual work), 

• to identify appropriate means of online cooperation in training, regarding 
functionality, GDPR and data security 

• to derive success criteria for highly accepted digital solutions 

• to develop and test a virtual/3D-crafts training system by using sensors and VR/AR 

• to develop and test a virtual/3D-buidling damage identification training system 

• to investigate and test options overcoming restrictions, e.g. move sickness, 

• to develop a train-the-trainer system for application of selected tools in training of 
traditional crafts 

Participants of the courses developed in VI-TRAIN Crafts can obtain a European 
certificate by undergoing a certification process provided by ECQA, which is an 
internationally active organisation specialised in certification of skills and competences. 

VI-TRAIN Crafts enriches the offer of The European Heritage Academy (EHA), which 
will be in charge of delivering VI-TRAIN Crafts training courses after completion of the 
project. EHA is situated at Charterhouse Mauerbach, the future EU Competence and 
Community Centre for Architectural Conservation, being set up during INCREAS, a 
Pilot project for Cultural and Creative Industries, Finance, Learning, Innovation and 
Patenting for Cultural and Creative Industries (FLIP for CCIs-2). 

 

https://www.jobcertification.eu/
http://www.european-heritage-academy.eu/
http://www.increas.eu/
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2. BASICS FOR VIRTUAL CRAFT TRAINING 

Based on findings of IO1+IO2 partners started to gather material for development of 
selected virtual trainings and defined relevant scenarios as prerequisites. Additionally, 
training craft activities virtually can present certain challenges compared to in-person 
sessions. Here are some of the main challenges which may occur: 

1. Lack of hands-on experience: Crafts often require hands-on practice and 
manipulation of materials. Virtual training can limit the ability to physically 
touch and feel the materials, which can impede the learning process. 

2. Limited visual perspective: In a virtual setting, participants may have difficulty 
seeing intricate details or specific angles of the craft demonstration. This can 
make it harder to follow instructions accurately or replicate the desired 
outcome. 

3. Technical limitations: Virtual platforms may have limitations in terms of skill and 
knowledge transferring quality, video quality, connectivity issues, or software 
features. Technical difficulties can disrupt the flow of the training and hinder 
the participants' ability to engage fully. 

4. Limited real-time feedback: In traditional settings, instructors can provide 
immediate feedback and correct mistakes during the craft activity. However, 
virtual training may lack the same level of real-time interaction, making it 
harder to address participant questions or provide timely guidance. 

5. Difficulty assessing progress: Without direct observation, it can be challenging 
to assess participants' progress and skill development accurately. Instructors 
may struggle to gauge individual strengths, weaknesses, or areas needing 
improvement. 

6. Need for preparation to have access to materials and tools: Participants may 
face challenges acquiring the necessary craft materials or tools for virtual 
training. This can hinder their ability to fully engage in the activity and limit their 
practice outside of the training sessions. 

To mitigate these challenges the consortium plan to implement various strategies: 
a) Preparing detailed materials lists: Provide participants with a 

comprehensive list of required materials and suggest alternatives or easily 
accessible substitutes. 

b) High-quality video demonstrations: Ensure that craft demonstrations are 
recorded with clear visuals, multiple angles, and close-ups to compensate 
for the lack of physical presence. 

c) Interactive virtual sessions: Incorporate interactive elements like real-time 
chat or video conferencing tools to allow participants to ask questions, seek 
clarifications, and receive immediate feedback. 

d) Supplemental resources: Provide participants with written instructions, step-
by-step guides, or downloadable templates they can refer to during the 
virtual training and later practice independently. 

e) Encourage participant engagement: Facilitate virtual group discussions, 
encourage participants to share their progress, and create an online 
community where they can interact, seek support, and showcase their work. 

  



 
 
 
 

  
 

IO3_Virtual Crafts Training-Results_20240104_V05a_EN 6 

 
By implementing these strategies and adapting to the virtual format, the consortium 
will enhance the effectiveness of craft training and help participants overcome the 
challenges posed by the virtual environment. 
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3. DESCRIPTION OF THE SELECTED APPROACH 

The consortium is planning to conduct the Learner Event C1 as IT implementation 
process. This means to: 

• Define scenarios for virtual training of manual craft work 

• Select the manual craft work 

• Describe user stories for each selected crafts 

• Define a curriculum for virtual building damage identification 

• Develop/adapt Learning Outcomes per learning element 

• Define training settings (what? and how?) 

• Develop/adapt training material by using the design.train.mastery Navigator 

• Select appropriate and required equipment 

• Invite participants to the pilot training C1 

• Run the training (room 1: craftsperson doing the manual craft work in presence of 

some observers in the room; room 2: onsite observers seeing online what is 

happening in room1; online: further observers) 

• Analyse the results with a System Test (are the used systems working?) and with 

a Business User Test (Are the settings working appropriate? Are the settings 

delivering the expected results - repeatable and reproducible) 

• Report and document appropriate settings for specific scenarios 

• Translate from EN into partner languages 

 

In addition to this approach the consortium described user stories for relevant craft 

work to ensure that the challenges are described sufficiently. As example there is 

shown below the user story for blacksmithing. Based on these stories the consortium 

identified the requirements which each craft activity generate for the selected 

scenario. Scenario 3 (Craft activities – physical execution in different places) and 5 

(Craft activity with dexterity) are shown below. 
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3.1. User stories 

Name 1 Forging 
Materials To forge items, an anvil, hammer, forge, fuel (coal or charcoal), and 

metal ingots are needed. 
Process Prepare workpiece 

Fill the forge with fuel (coal or charcoal) first 
Light the forge. The metal can be processed when it has reached a 
temperature above 50% of its respective melting point 
Heat the workpiece 
Pick up the heated ingot with tongs. 
Choose tool 
Cool workpiece down 
Forge workpiece (to shape an object, the metal must be struck into 
the right form with a hammer. The workpiece will move in different 
directions when it is hewn with the hammer) 
Repeat steps as required 

Required equipment Anvil, forge hammer, forge tongs 
Criteria Recognition of the correct temperature of the workpiece 

Correct support of the workpiece on the anvil 
Strength of the hammer blows 

Challenges Stop the hammer blow 

 

 

Name 2 Plastering 
Materials To forge items, an anvil, hammer, forge, fuel (coal or charcoal), and 

metal ingots are needed. 
Process Start with clean tools 

Check the material the wall is made of 
Clean the wall 
Close cracks and holes 
Mix the plaster 
Throw the plaster onto wall 
Smooth the plaster 
Wait until the plaster is dried 

Required equipment Joint trowel, Corner trowel, masonry cutter 
Criteria Manual dexterity 

Identify the appropriate plaster material 
Identify the surface characteristics 

Challenges Accurate digitisation of the manual movements and its effects 
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Name 3 Roofing 
Materials To cover a roof with shingles, tiles or sheets, a hatchet, tile cutter, 

hood bridge, folding pliers are needed. 
Process Prepare the workspace (apply ladder, choose tools, check 
material availability) 
Inspect the roof: What is to repair? Single shingles or the entire roof? 
Clean the roof 
Identify the damaged shingles, tiles or sheets 
Spread roof tiles 
Replace the damaged shingles, tiles or sheets 
Check the completeness of work 
Leave the roof. 

Required equipment Roofing hatchet, Roof tile cutter, hood bridge, folding pliers, ladder, 
shingle lift, scaffolding 

Criteria Accuracy of laying the roof tiles 
Correct splitting roof tiles 
Feeling of height resp. the need to keep balance 

Challenges Accurate digitisation of tile splitting  

 

 

Name 4 Painting 
Materials To paint a wall, brushes, spatulas, paint & pigments are needed. 
Process Prepare wall 

Level uneven spots first 
Choose colour 
Mix colour with pigments 
Paint the wall 
Wait until the paint is dried 

Required equipment Several painter´s brushes 
Several spatulas 
Several pigments 

Criteria Manual dexterity 
Identify the appropriate pigment 
Identify the surface characteristics 

Challenges Accurate digitisation of the manual movements and its effects 
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Name 5 Window repairing 
Materials To repair a window, linseed oil, putty and cleaning materials are 

needed. 
Process Prepare the windows 

Check the wooden frames, the glass elements, the putty and the 
antique window sashes 
Unhinge the wooden window and place it safely on two trestles 
Remove the fittings 
Cleaning the window 
Remove the paint or lacquer with scraper or sandpaper 
In case: Remove glass 
In case: Repair the wooden frame (Glue loose frame connections) 
In case: Refurbish the fittings 
Paint wooden frame with linseed oil 
Wait until the paint is dried 
Insert glass 
Attach the fittings 
Hinge the wooden window 

Required equipment Painter´s brushes, scrapes, sandpaper, spatulas, sharpened blades, 
screwdrivers, trestles, hot air dryers 

Criteria Manual dexterity 
Identify the appropriate oil (linseed oil) 
Identify condition of the window (required repair measures) 

Challenges Accurate digitisation of the manual movements and its effects 

 

 

Name 6 Bricklaying 
Materials To lay bricks, a mortar and bricks are needed. 
Process Prepare construction site 

Make bricks available 
Decide about masonry bond 
Start laying bricks 
Connect bricks with mortar according to the chosen masonry bond 
Finish the wall 
Wait until the mortar is dried 

Required equipment Masonry hammer, trowels, spirit/bubble level, plummet 
Criteria Manual dexterity (make the wall horizontal and vertical straight) 

Identify the right masonry bond 
Identify the mortar 

Challenges Condition for building up a wall (ground) 
Consistency and characteristic of the mortar 
Applying the appropriate masonry bond to the current purpose 
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Name 7 Fire welding 
Materials To weld iron and river sand or borax are needed. 
Process Prepare the work piece 

Fill the furnace with fuel (coal or charcoal) first 
Light the furnace 
Heat the workpiece in the absence of air (The metal can be 
processed when it has reached a temperature above 50% of its 
respective melting point) 
Pick up the heated ingot with tongs 
Fire weld the workpiece (in a hammer mill) 

Required equipment Fire welding furnace, pliers, hammer mill 
Criteria Recognition of the correct temperature of the workpiece 

Correct support of the workpiece in the hammer mill 
Impact strength of the hammer mill 

Challenges Working with a hammer mill (which is not really manual work for the 
craftsperson) 

 

 

Name 8 Slacking lime 
Materials To slack lime, quick lime, sand and water are needed. 
Process Prepare construction site 

Build a lime pit 
Slack lime with water 
Give the bright white, yoghurt-like mass in the pit 
Cover the mass with water (and wait for the right time for using the 
lime) 
Mix lime with sand or gravel (setting) 
Use the lime mortar 

Required equipment Lime pit, shovel, rake, occupational safety equipment  
Criteria Identify the right time to use the slacked lime 

Identify the composition of the lime 
Identify the amount of water 

Challenges Illustration of reaction time (chemical reaction) in real time 
Illustration of mixing strength (by the person who is setting the lime) 
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3.2. Identification of scenarios 

All scenarios are bases on following basic definitions: 
1. Trainer and learners are in different places → effect of Covid19 

2. Purpose of all scenarios is the further education / enhancement of skills for 

executing manual craft work 

3. Craft activities are determined by physical processes which depends on the 

initial conditions (like material composition, moisture level) 
 

Purpose: to support learners/apprentices in training situations to execute their craft in 
the best possible way 

Criteria Scenario 1 Scenario 2 Scenario 3 

Name Craft activity with 
high physical 
intensity 

Craft activities with 
existing  

Craft activities – 
physical execution 
in different places 

Pre-recording? Possible Possible Preferred 

Workpiece in real 
needed? 

Yes No Yes 

Tool in real 
needed? 

Yes Yes, but no real 
welding head 

Yes 

Training in real 
time? 

Not required Not required No, not required 

Preconditions  

Video Yes Yes Yes 

Audio Yes Yes Yes 

Simulation work 
progress 

No Yes No 

VR/AR Glasses Yes Yes No 

Motion capture 
gloves 

Yes No No 

Motion capture 
suits 

Yes No No 

Artificial 
Intelligence 

No Yes No 

Examples Forging of window 
fittings 

Welding on a flange 
- simulation 

Welding on a flange 
– real, Making a 
brick, processing a 
stone 
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Criteria Scenario 3a Scenario 3b 

Name Craft activities – physical 
execution in different places 

Craft activities – physical 
execution in different places 

Pre-recording? Possible Possible 

Workpiece in real 
needed? 

Yes Yes 

Tool in real 
needed? 

Yes Yes 

Training in real 
time? 

Yes Yes 

Preconditions  

Video Yes, multiple cameras Yes, 360° Camera 

Audio Yes Yes 

Simulation work 
progress 

No No 

VR/AR Glasses No No 

Motion capture 
gloves 

No No 

Motion capture 
suits 

No No 

Artificial 
Intelligence 

No No 

Examples Window repairer, Making a 
brick, processing a stone 

Window repairer, Making a 
brick, processing a stone 
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Criteria Scenario 4 Scenario 5 

Name Craft activity with chemical 
processes 

Craft activity with dexterity 

Pre-recording? Possible Possible 

Workpiece in real 
needed? 

No No 

Tool in real 
needed? 

No? No 

Training in real 
time? 

Not required Not required 

Preconditions  

Video Yes Yes 

Audio Yes Yes 

Simulation work 
progress 

Yes No 

VR/AR Glasses Yes Yes 

Motion capture 
gloves 

Yes Yes 

Motion capture 
suits 

No Yes 

Artificial 
Intelligence 

Yes No 

Examples Slaking lime at construction 
site 

Plastering a wall 

 
Challenges of scenario 1: 
Craft activities which are executed with high physical intensity like forging of windows 
fittings or forging a lattice gate needs a target for the strike on the anvil. If it would be 
only virtual executed, it would have an unpleasant side effect by missing the anvil or 
stop in the void. 
This scenario will be further analysed but the consortium doubt about that this 
scenario can ever be trained virtually. 
 
Challenges of scenario 2: 
For welding there are some simulation software programmes available on the 
market. These programmes need to be integrated in training environments. For the 
training purpose it is needed to transfer the simulation results and the work progress. 
The simulation results (means weld seams) will already be visualised on screen and 
can therefore easily transferred to another locations. Based on that learner will 
receive feedback from the trainer. Parallel the work execution needs to be recorded 
and transferred that the trainers can identify potential improvement in the work 
progress. On the long run artificial intelligence can support the analysis of simulation 
results. 
This scenario requires a small budget to be tested but testing it seems to be feasible. 
The conditions for the test still need to be decided. 
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Challenges of scenario 3, 3a and 3b: 
This scenario is the easiest one, but it can be discussed if it is a virtual training. The 
physical execution of craft activities will be recorded with video and audio. Before this 
recording it is required to define: 

• Position of cameras 

• Number of cameras 

• Need for motion capture 

• Position of microphones 

• Number of cameras 

The better the recordings in resolution and recognisability of the activity carried out 
the better learning results can be achieved. And additional advantage can be the 
desynchronisation of learner´s execution of craft activities and trainer analysis. 
 
Scenario 3: A pre-condition that this scenario can be implemented successfully is 
that the trainer sees virtually what the learner is doing in the real world. Each and 
every type of video can be used for this scenario. 
 
Challenges of scenario 4: 
Chemical processes follow well-known principles. However, the results still depend 
on the initial conditions, like lime, sand and water including the moisture level of the 
ingredients. Together with the power to steer the mixture it will be possible to 
calculate the viscosity o the quick lime. But this calculation needs to be done in real-
time because on time feedback is required to continue with steering. For this 
calculation, a large computing capacity is required to receive the information on time. 
To test this scenario, a lot of data is needed. But this data needs to be gathered first. 
Therefore, it is not feasible to test this scenario by the VI-TRAIN-Crafts consortium. 
 
Challenges of scenario 5: 
A pre-condition that this scenario can be implemented successfully is that the trainer 
sees in real time what the learner is doing in the virtual world. There are already 
several examples available on the market. 
The VI-TRAIN-Crafts consortium will test this scenario with a training of plastering a 
wall. 
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3.3. Preparation of training course 

Items Description 

Selected scenario 3 (Video) 

Selected craft activity Brick making: 1x with Audio; 1x w/o Audio 

 Stonemason: 1x with Audio; 1x w/o Audio 

Learning outcomes The learner is able to evaluate virtual training using videos 

Training settings In the training room 
One part of the participants on screen (with beamer) 
Second part of the participants on their own Laptop (with headset) 

Feedback Audio: needed/not needed 
Beamer vs. individual Laptop 
Headset: needed/not needed 
Virtual training possible: Yes/No 

Required equipment 1 Beamer with 1 Laptop 
1 Laptop per participant 
1 headset per participant 

 

 
Items Description 

Selected scenario 3a (multiple Videos) 

Selected craft activity Repairing window 

Learning outcomes The learner is able to evaluate virtual training using multiple videos 

Training settings A) in a workshop or construction site setting 
-Performer of the manual craft activity 
-Observer in the same setting 
-Cameras for transmitting 
B) in a training room 
-Observer in a separate training room 
-Observing on a screen 
C) in an online monitoring room 
-Monitoring persons connected by video conferencing tool 
-Observing on their own screen 

Feedback Audio: needed/not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes/No 

Required equipment Min. 5 camera at Gemba (Japanese word meaning “the actual place”, 
where the manual craft activity is performed) 
Infrastructure to transmit the recorded file to the training room and to 
the online monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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Items Description 

Selected scenario 3b (360° camera) 

Selected craft activity Repairing window 

Learning outcomes The learner is able to evaluate virtual training using 360° Camera 

Training settings A) in a workshop or construction site setting 
-Performer of the manual craft activity 
-Observer in the same setting 
-Cameras for transmitting 
B) in a training room 
-Observer in a separate training room 
-Observing on a screen 
C) in an online monitoring room 
-Monitoring persons connected by video conferencing tool 
-Observing on their own screen 

Feedback Audio: needed/not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes/No 

Required equipment 1x 360° Camera at Gemba (Japanese word meaning “the actual place”, 
where the manual craft activity is performed) 
Infrastructure to transmit the recorded file to the training room and to 
the online monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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Items Description 

Selected scenario 5 (VR setting) 

Selected craft activity Tbd 

Learning outcomes The learner is able to evaluate virtual training using VR 

Training settings A) in a workshop or construction site setting 
-Performer of the manual craft activity 
-Performing the craft activities with motion capture suit and motion 
capture gloves 
-Observer in the same setting 
-Cameras for transmitting 
B) in a training room 
-Observer in a separate training room 
-Observing on a screen 
C) in an online monitoring room 
-Monitoring persons connected by video conferencing tool 
-Observing on their own screen 

Feedback VR setting: appropriate / not appropriate 
Audio: needed / not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes / No 

Required equipment 1 pre-defined VR setting 
1 VR glass 
1 pair of Motion capture gloves 
1 Motion capture suit 
1x 360° Camera at Gemba (Japanese word meaning “the actual place”, 
where the manual craft activity is performed) 
Infrastructure to transmit the recorded file to the training room and to 
the online monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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Items Description 

Selected scenario 6 (AR setting) 

Selected craft activity Tbd 

Learning outcomes The learner is able to evaluate virtual training using AR 

Training settings There are still discussions about running these scenario by ensuring 
occupational safety and health protection 

Feedback AR setting: appropriate / not appropriate 
Audio: needed / not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes / No 

Required equipment 1 Camera at Gemba (Japanese word meaning “the actual place”, where 
the manual craft activity is performed) 
Infrastructure to transmit the recorded file to the training room and to 
the online monitoring group 
Pre-defined instructions for manual craft activity 
1 AR glass 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 

 
These scenarios will be further discussed and adapted for the Learner Event. 
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4. DEVELOPING AN ECQA SKILLS CARD 

4.1. General structure of Skills Cards 

The ECQA skill sets are based on the skills definition proposed by the Department of 
Trade and Industry in the UK for the National Vocational Qualification standards. A 
skills definition contains the following items (see following Figure): 

 

Figure 1: Structure of an ECQA skills card 

 

It consists of following elements: 

• Learning unit (identifier, name and description) 

• Learning element (identifier, name and description) 

• Performance Criterion (identifier, name and description) 

• Performance Criterion Knowledge Understanding (Description) 

The Performance Criterion description is containing the Learning Outcomes. 

4.2. Structure of the VI-TRAIN-Crafts Virtual Crafts Training Expert Skills 
Cards 

The VI-TRAIN-Crafts Virtual Crafts Training Expert for (Built) Cultural Heritage Skills 
Card is following the ECQA basic structure but put together Learning Units and 
Learning Elements in one part, which the consortium calls Curriculum. For this 
curriculum the consortium completed following elements: 
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• Curriculum 

• Learning Outcomes 

• Training Materials 

4.2.1. Curriculum 

The current curriculum contains elements which cover: 

• Introducing to Cultural Heritage Management 

• Tools for virtual training of manual crafts work 

• Types of training virtualisation 

• Virtual training of manual crafts work 

• Ecological Footprint of virtual training of manual crafts work 

• Implementation of virtual training for manual crafts work 
 
The curriculum also shows the link the chosen EQF level. 

 
Table 1: Curriculum “Virtual Crafts Training Expert for (Built) Cultural Heritage” 
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4.2.2. Learning outcomes 

VI-TRAIN-Crafts uses Learning outcomes to structure the training materials for 
Energy Experts. To define Learning Outcomes (LO) means: 

 “… think first about what is essential that students know or be able to do after the 
course or program – what students need to know and could make powerful use of to 
enhance their lives and more effectively contribute to society. We believe that such 
reflection will lead instructors to focus on a broad synthesis of abilities that combine 
knowledge, skills and values into a whole that reflects how people really use 
knowledge.”1 

 

 

 
1 Battersby, Mark: “So, What's a Learning Outcome Anyway?”, p.1 
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Table 2: Learning Outcomes “Virtual Crafts Training Expert” 
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5. PREPARATION LEARNER EVENT 

5.1. Description Training Settings per Scenario 

 
Items Description 

Selected scenario 3 (Video) 

Selected craft activity Brick making: 1x with Audio; 1x w/o Audio 

 Stonemason: 1x with Audio; 1x w/o Audio 

Learning outcomes The learner is able to evaluate virtual training using videos 

Training settings In the training room 
One part of the participants on screen (with beamer) 
Second part of the participants on their own Laptop (with headset) 

Feedback Audio: needed/not needed 
Beamer vs. individual Laptop 
Headset: needed/not needed 
Virtual training possible: Yes/No 

Required equipment 1 Beamer with 1 Laptop 
1 Laptop per participant 
1 headset per participant 
2 videos as file 

 
Items Description 

Selected scenario 3a (multiple Videos) 

Selected craft activity Repairing window 

Learning outcomes The learner is able to evaluate virtual training using multiple videos 

Training settings A) in a workshop or construction site setting 
-Performer of the manual craft activity 
-Observer in the same setting 
-Cameras for transmitting 
B) in a training room 
-Observer in a separate training room 
-Observing on a screen 
C) in an online monitoring room 
-Monitoring persons connected by video conferencing tool 
-Observing on their own screen 

Feedback Audio: needed/not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes/No 

Required equipment Min. 5 camera at Gemba (Japanese word meaning “the actual place”, 
where the manual craft activity is performed) 
Infrastructure to transmit the recorded file to the training room and to 
the online monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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Items Description 

Selected scenario 3b (360° camera) 

Selected craft activity Repairing window 

Learning outcomes The learner is able to evaluate virtual training using 360° Camera 

Training settings A) in a workshop or construction site setting 
-Performer of the manual craft activity 
-Observer in the same setting 
-Cameras for transmitting 
B) in a training room 
-Observer in a separate training room 
-Observing on a screen 
C) in an online monitoring room 
-Monitoring persons connected by video conferencing tool 
-Observing on their own screen 

Feedback Audio: needed/not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes/No 

Required equipment 1x 360° Camera at Gemba (Japanese word meaning “the actual 
place”, where the manual craft activity is performed) 
Infrastructure to transmit the recorded file to the training room and to 
the online monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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Items Description 

Selected scenario 5 (VR settings) 

Selected craft activity tbd 

Learning outcomes The learner is able to evaluate virtual training using VR 

Training settings A) in a workshop or construction site setting 
-Performer of the manual craft activity 
-Performing with a motion capture suit and motion capture 
gloves 
-Observer in the same setting 
-Cameras for transmitting 
B) in a training room 
-Observer in a separate training room 
-Observing on a screen 
C) in an online monitoring room 
-Monitoring persons connected by video conferencing tool 
-Observing on their own screen 

Feedback VR setting: appropriate/not appropriate 
Audio: needed/not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes/No 

Required equipment 1 pre-defined VR settings 
1 Camera at Gemba (Japanese word meaning “the actual 
place”, where the manual craft activity is performed) 
Infrastructure to transmit the recorded video file and the 
recorded motion data to the training room and to the online 
monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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Items Description 

Selected scenario 5 (AR settings) 

Selected craft activity tbd 

Learning outcomes The learner is able to evaluate virtual training using AR 

Training settings There are still discussions how an AR scenario can be 
implemented by ensuring occupational safety and health 
protection 

Feedback AR setting: appropriate/not appropriate 
Audio: needed/not needed 
Camera position: ok / changes needed (which) 
Virtual training possible: Yes/No 

Required equipment 1 physical place (workshop or construction site) 
1 Camera at Gemba (Japanese word meaning “the actual 
place”, where the manual craft activity is performed) 
Infrastructure to transmit the recorded video file and the 
recorded motion data to the training room and to the online 
monitoring group 
1 Beamer with Laptop at the training room 
1 Laptop per participant of the online monitoring group 
1 implemented session in a video conferencing tool 
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5.2. Training materials 
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6. ASSESSMENT OF SCENARIOS 

6.1. Single Camera 

Recording a manual work from one angle need some planning and preparation before using 
it in a training. Additional remarks were made by the partner: 

• Recording a manual craft work from one angle might have the problem that some 
movements are hidden by the hand, the body of the craftsperson and/or equipment resp. 
tools. 

• The position of the camera needs to be planned and tested before the recording. 

• Craftspersons will mainly not start talking while doing the work. Therefore, it might be 
useful to keep the option to add written comments. However, this would interrupt the 
flow of the video and might have a negative impact. It would be still the best to have a 
person doing the work talking in English in real time during the video. If the person does 
not speak English a translation is needed.  

• The person doing the work should be the one commenting, either by text or audio. If 
important information gets forgotten, the question is to add it in afterwards or leave it out 
completely. 

• Sometimes, not all important things get mentioned during the video. If that is the case, 
you have to decide later on if something is missing. Adding an audio after the recording 
might not be needed. Having an opening slide simply explaining what is the problem 
that is being repaired is enough. The opening slide can be a still picture, the important 
part is that people can see what the problem (a structural defect for example) is and 
when the work is finished what the result is. Both can be images.  

• The first slide could show what the task (a repair intervention) is and then an image of 
the problem. After that we see the video. At the end there is a still picture showing the 
repair. 

• A positive element would be naming the shown building and where it is located. 

• Checking the structure of the refurbished area (in the test it turn out that sequence three 
position two led to “sea sickness”. That is because it is a ceiling with parallel beams 
which are all the same colour, and the cameras are moving. It might be because the 
surface is multicoloured. This feeling could also be because it is difficult to find focus 
while moving the cameras. 

 
For the option with Single Cameras there are some open questions: 

• Is a video training a virtual training? → Yes, it could be used 

• Is a video training an interactive training (as we define a virtual training should be)? → 
Only if it is recorded on-time during the training which means a certain effort to prepare 
these sessions. If it is pre-recorded, the answer is no! 

• Can it apply under Covid19 restrictions (separation of trainer and learner)? → Yes, a 
pre-recording is applicable. 

 
However, Single Cameras are applicable for Virtual Crafts Training. 
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6.2. Multiple Cameras 

Recording a manual work from different angles will significantly improve the quality of the 
videos. Additional remarks were made by the partner: 

• Making video in a landscape format 

• Include close-ups (because of the close-up before and after someone can see that the 
intervention has been successful). 

• Craftspersons will mainly not start talking while doing the work. Therefore, it might be 
useful to keep the option to add written comments. However, this would interrupt the 
flow of the video and might have a negative impact. It would be still the best to have a 
person doing the work talking in English in real time during the video. If the person does 
not speak English a translation is needed.  

• The person doing the work should be the one commenting, either by text or audio. If 
important information gets forgotten, the question is to add it in afterwards or leave it out 
completely. 

• Sometimes, not all important things get mentioned during the video. If that is the case, 
you have to decide later on if something is missing. Adding an audio after the recording 
might not be needed. Having an opening slide simply explaining what is the problem 
that is being repaired is enough. The opening slide can be a still picture, the important 
part is that people can see what the problem (a structural defect for example) is and 
when the work is finished what the result is. Both can be images.  

• The first slide could show what the task (a repair intervention) is and then an image of 
the problem. After that we see the video. At the end there is a still picture showing the 
repair. 

• A positive element would be naming the shown building and where it is located. 

• Checking the structure of the refurbished area (in the test it turn out that sequence three 
position two led to “sea sickness”. That is because it is a ceiling with parallel beams 
which are all the same colour, and the cameras are moving. It might be because the 
surface is multicoloured. This feeling could also be because it is difficult to find focus 
while moving the cameras. 

• Another point is the speed of moving cameras in general. 

• Safety aspects could prevent filming specific craft works, like filming in a blacksmith 
workshop. 
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• The tested sequences (filming with simple cameras hold by people) would work for 
woodwork, metalwork, stonework, decoration, or plaster repairs. It is applicable for all 
crafts on-site. Blacksmith might require an extra workshop. The filming technique can 
be similar, but it would show different things. 

• Keep in mind the day time of filming. 

• There are also certain limitations like light (including reflections), weather, or need for 
equipment. 

• A project member shares a YouTube channel (The Repair Shop) where people bring in 
personal objects that need repairing. They demonstrate what the problem is when the 
object is brought in and the technique on how they are going to repair them. All these 
channels need to have a certain reputation to be accepted. 

• An option could be playing all videos and be synchronised (like on security screens). 
This way you would have four different viewpoints in one video. IMC confirms that there 
is a possibility to use several video sequences on a split screen. 

• There is also the option to zoom into the videos. If there are four videos in one HD video, 
you are no longer able to zoom in. But there are two different ways of using them. One 
is for seeing it in detail (and only having one video at the same time) and the other one 
is getting on overview and deciding which of the viewpoints might be the best. 

 
For the option with Multiple Cameras there are some open questions: 

• Is a video training a virtual training? → Yes, it could be used 

• Is a video training an interactive training (as we define a virtual training should be)? → 
Only if it is recorded on-time during the training which means a certain effort to prepare 
these sessions. If it is pre-recorded, the answer is no! 

• Can it apply under Covid19 restrictions (separation of trainer and learner)? → Yes, a 
pre-recording is applicable. 

 
However, Multiple Cameras are applicable for Virtual Crafts Training. 
 

6.3. 360° Camera 

Recording a manual work with a 360° Camera will be not feasible for virtual crafts training. 
Additional remarks were made by the partner: 
 

• IMC was presenting two 360° Camera, which were not related to crafts. However, the 
videos gives a good impression for using 360° Cameras for Virtual Crafts Training. IMC 
gives an explanation on how to look at the videos. If you click inside the video, you can 
move the viewpoint in all directions. 

• IMC points out the first weakness of 360° Photography which is that the camera is 
always the middle point. If the camera is mounted on a helmet for example, it might be 
strange looking at the result. The camera position dictates the position afterwards. The 
middle point is the camera position and not the crafts person. 

• Another weakness are light changes which need to get compensated beforehand. 
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• A strength of 360° videos is that you are able to look at the video on a screen or through 
a VR headset. The second option is even more immersive. 

• Participants mentioned that if the craftsperson is moving very fast with the camera on 
the helmet the viewer might get dizzy.  

• With a 360° video the viewer can decide what he or she wants to look at. This can be 
seen as a strength and a weakness. 

• For recording a 360° video it also needs good quality equipment in order to get good 
results. For example, the number of microphones play a role. 

• 360° videos are not a good option for looking or recording details. It is also difficult to 
get the right angle or position when using 360° Camera. It takes experience to use it 
correctly. 

• Another strength of that the 360° videos it that they might help you to decide on what 
needs a closer look. They can also be combined with 3D models, VR and 
photogrammetry.  

• As an improvement, the viewer might need a “choreography” where to look at first and 
so on. 

• 360° videos are applicable for supervising on a construction site. BHOe assumes that 
when using 360° Camera for supervising the user would also need a specific manual. 

• UBW explained that the camera would be fixed in the room and take 360° photos all the 
time. This way if something happened you could go back in history to look when it 
happened. Typically, you have one camera in the room but there is the option to have 
more than one camera in the room. This way you can walk through the room virtually. It 
is one option for the Virtual Building Damage Inspection. If the user wants to see details, 
someone is needed to move the camera. The way 360° videos work is that it records 
single pictures and then put them all together. This means that the singular pictures are 
not in a high resolution, but in total it would have a high resolution. For details using 
extra cameras would make sense (Combination 360° video and multiple cameras 
scenario). 

• IMC shared an application (Noedikom) as an example. It shows a 360° museum in which 
you can move virtually and then look at different collections from Lower Austria. If the 
viewer clicked on one of the collections, they could also look at it closer through 360° 
photography. 

• UPV asked if it is possible to zoom in on 360° photography. It depends on which device 
is being used. If the user is using it on a notebook, options to zoom in and out by using 
the mouse are available. The range for zoom in or out depends on the size of the 
uploaded video. Like already discussed, 360° in not suitable for details. 

• Another limitation for each digitalisation is the available space required on the computer 
or server. 
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For the option “360° Camera” there are some open questions: 

• Is a video training a virtual training? → Yes, it could be used 

• Is a video training an interactive training (as we define a virtual training should be)? → 
Only if it is recorded on-time during the training which means a certain effort to prepare 
these sessions. If it is pre-recorded, the answer is no! 

• Can it apply under Covid19 restrictions (separation of trainer and learner)? → Yes, a 
pre-recording is applicable. 

 
However, 360° Cameras are not applicable for Virtual Crafts Training. 
 

6.4. VR applications 

Learning a manual work with a VR application was tested and evaluated. Additional remarks 
were made by the partner: 

• In order to discuss today’s topic (Virtual Reality) a definition is needed. The definition 
from the internet is: “Virtual Reality is a simulated experience that employs pose tracking 
and 3D near-eye displays to give the user an immersive feel of a virtual world”. In that 
simulated environment you have the chance to interact with the system, see the reaction 
and get additional information. These VR applications include entertainment (video 
games), education (such as medical and military training) and business (virtual 
meetings). Virtual meetings would look like sitting together in a virtual room and having 
a meeting. The physical location does not play a role. It helps sometimes to have motion 
capture suits or gloves. This way movements can get transferred into the virtual reality 
and get an even more immersive reaction. UBW shows an example of a training as a 
blacksmith in VR. 

• A problem when using VR in a training is that you do not get the haptic and thermal 
feedback. IMC adds that it is very theoretical because you are only guessing 
parameters. 

• UBW mentions the change of the size of the objects during the use if the VR application. 

• A strength of using VR is that viewers are able to work the steps in the right order. The 
main actions in each step are also visible. 

• Another strength is the option to add sounds. 

• Also, in VR users can simply try it out and make mistakes. 

• The user can also change the surroundings. For example, you can put it in the historic 
context. The question is if that is helpful. When interpreting the craft, the historic context 
is helpful for explaining the origin of the tool. For a training purpose it would make it 
more difficult, and the actual context may overrule the need for a historic one. 

• For trainees/learner the experience is much better in a VR application. 

• An improvement could be giving additional information through written comments. IMC 
points out that an integration of feedback would also improve the VR application. This 
way when users are doing something wrong they get information on what the mistake 
was. It might need more detail / better resolution to avoid that objects disappear behind 
others. If so, it would create a more realistic impact on the objects (i.e. sharpening the 
axe without overlap with a whetstone). 
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• UPV adds that it would be an improvement to mix virtual with real images (before and 
after). 

• A VR application could be applicable for training safely and considering necessary 
security measures. 

• UBW demonstrates a VR application named “VR walk” (the application for testing motion 
sickness). Through the app “Oculus” the connection between the computer and the VR 
glasses can be tested. In the application users can choose a movement type (0, 1) they 
are willing to use. Movement type 1 is moving only through teleportation. UBW 
demonstrates completing a puzzle in VR. The individual puzzle pieces need to get 
picked up and turned in the right direction in order to complete the puzzle. The next 
puzzle is to build a figure using the given building blocks. Another challenge is solving 
a math problem by calculating and remembering the result. By moving from station to 
station you have to solve more math problems and write down the results. 

• In conclusion, IMC points out that users will need proper training to start and use the VR 
application. As an improvement it would need a training for using VR equipment in 
general before starting a virtual training. 

 
For the option “VR application” there are some challenges: 

• Each manual craft work has to be understood as separate application scenarios which 
needs to develop its own VR application resp. its own specification/recording of the 
relevant surroundings like Workshop, equipment and tools. 

• It is possible to use a common “container” (Containers are a form of operating system 
virtualisation. Anything can be executed with a single container - from a small 
microservice or software process to a larger application. A container contains all the 
necessary executable files, binary code, libraries and configuration files. Compared to 
server or machine virtualisation approaches, however, containers do not contain any 
operating system images. This makes them lighter and more portable, and the overhead 
is significantly lower. For larger implementations of applications, several containers can 
be provided as one or more container clusters.) for each procedure. 

• The number of users for each manual crafts work are limited because traditional crafts 
are only a small portion of companies in the construction industry. Therefore, the scale 
effects for these VR applications are small. It will not be a mass market. 

• The budgets needed for developing/programming VR application for all manual craft 
works (will be more than 50 work procedures) will be by far more than €1 million. 

• Knowing the available budgets in the Cultural Heritage Sector it will be challenging to 
use the budget for developing VR applications. Especially, if the actual EU commission 
Recommendation C(2021) 7953 final will take into account. 

 
However, VR applications are applicable for Virtual Crafts Training. 
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6.5. AR applications 

Learning a manual work with an AR application was tested and evaluated. Additional 
remarks were made by the partner: 

• UBW demonstrated an AR application for maintain an aircraft engine. The common 
conclusion was that AR is working best if you apply it on standard/standardised 
structures like the engine in this example. 

• Cultural Heritage and especially, traditional building are missing these structures. The 
buildings are all individual, maybe except some historic terraced houses and half-
timbered houses. Therefore, AR applications are not applicable for Virtual Crafts 
Training. 

• On the other hand, recording the work of experienced craftspersons can help to reduce 
the risk of craft skills dying out. Especially, if these recording are transcribed and will be 
accessible by an AR application. However, the structure must be delivered by the person 
who is using the application. This requires that the user already have some experience 
in the field of this craft. 

 
However, AR applications are not really applicable for Virtual Crafts Training, but it is 
meaningful to use it a knowledge management system for dying crafts. 
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7. CONCLUSIONS 

7.1. Summary of achievements 

Based on the findings of IO1+IO2 partners have started to gather material for the 
development of selected virtual trainings. The respective training courses and ECQA Skills 
card (Curriculum, Learning outcomes and training material) were developed and piloted in 
the Learner Event C1 in Bratislava. 
The training courses are based on the selected and defined scenarios and user stories for 
some crafts. In the Learner Event C1 these scenarios and user stories were tested and 
evaluated. The consortium concluded as result that every virtual training of manual craft 
work will not replace the real f2f training for certain reasons. This based on the required 
high-quality resolution which is required for VR and AR training tools and the budget which 
is needed to implement such tools. Within VI-TRAIN-Crafts the consortium did not plan to 
develop virtual training means. In the project course it turned out that the required budget 
for equipment and training setting cannot afforded by training participants. Additionally, the 
consortium is not convinced that the required money will be available for and in the Cultural 
Heritage sector, yet. Especially, because the EU Commission recommend to digitise all 
endangered and 40% of the Cultural Heritage sites which are intensively used by tourists 
(see Commission Recommendation C(2021) 7953 final), for which the budget will spent first. 

 

7.2. Contact to the Coordinator´s Data Protect Officer 

 
DPO Christian Gepp 
Head of the Staff Office for Public Relations and Communication 
Hofburg-Schweizerhof 
A-1010 Vienna 
Phone: +43 (1) 53649-814619 
Mail: datenschutz@burghauptmannschaft.at 

 


