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The biggest benefits for AR/VR are 

expected to be in improvement of 

astronaut training.

Sergey Krikalev
Executive Director for Piloted 

Spaceflights for Roscosmos
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EARLIER TODAY…
11:51:15…
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Develop and test a novel way of industrial training 
enabled by smart, wearable technology
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ASTRONAUT TRAINING
Training is an essential component of the mission 
preparation of an astronaut:

o Astronaut training duration for an ISS mission 
lasting six months: 18-24 months. 

o Location: dedicated centers located all 
over the world.

o Certified Instructors are responsible of 
training development and delivery

o Ground Support: immediately available 
to sustain the crew at any time.

o On Board Training: used to practice and 
maintain a high level of proficiency, 
in particular for complex or emergency procedures.
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TRAINING PARADIGM 
CHANGE NEEDED
The astronaut training process needs to evolve taking into 
account the need to adapt to the different conditions of 
exploration missions: 

o Astronaut training duration for an exploration 
mission lasting 2-3 years: theoretically 6 years.

o Ground Support: available only at specific 
timeframes due to long distance.

o Consequence: Astronauts need to become 
more independent and autonomous in executing 
their tasks and also in reacting to contingency 
and even emergency events.

o Usage of AR/WT can help reduce the training time. 
The WEKIT prototype is expected to drastically reduce 
the training time providing support to the crew when 
communication with Ground is not available.
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SCENARIO

o The scenario used for testing the tool 
involved the use of a WEKIT prototype 
to carry out the charging of the 
batteries of a Martian Rover. 

o Candidates followed the instructions 
displayed on the MS Hololens screen 
and performed the activity in the 
Martian Terrain simulator located in 
ALTEC. 

o After the test, candidates completed 
the on line questionnaires to provide 
feedbacks on their experience. 

o A Control Group performed the task 
only guided by a paper procedure 
written according to ODF Standards.
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45 min ago…
Starting recording…

15:45:12
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RECORDER
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IEEE AUGMENTED REALITY LEARNING EXPERIENCE MODELS
A standard for describing AR enriched learning activities: real world executable  learning flows linking in their environment
description.

https://sagroups.ieee.org/1589/
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Augmentations
(A. primitives, predicates, warnings)

Triggers
(sensor, detect, 
click, voice)

Detectables
(markers, world anchors)

Sensor Data Streams
(key/value tuples + op.)

+ Instructions
+ Messages

xAPI logging



Branching
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+ if-rules 
(xAPI queries)
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8-24 min later…
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LIVE GUIDANCE
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LIVE GUIDANCE: GHOSTS ON MARS

http://drive.google.com/file/d/1qeaA3QmuMjYVBK7Kg3YPST7VvjZDUlDV/view
http://drive.google.com/file/d/1Ki1ZshwvL1fobZloOEdmmI3kimcPxA8I/view








PARTICIPANTS

During the WEKIT Trials ALTEC involved in the testing 
a total amount of 199 candidates, distributed as 
follows:

o 147 candidates tested the Player application 
executing the steps of the procedure using the 
Player functionality.

o 30 candidates were part of the Control Group 
(randomly selected) and performed the standard 
paper procedure.

o 22 candidates (all ALTEC internal experts and 
trainers) tested the Recorder application and 
performed the creation of the steps using the 
Recorder functionality. 
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BIOSENSOR 
UTILIZATION
o Scope of the sensors was to gather data that can be used to 

determine psychological and physical data that contribute to 
identifying the participant’s state.

o The initial draft design consisted of a tight-fitting interior layer 
of thin Lycra to house the skin-contact sensors and a vest on 
the outside to house the bulkier components.

o The preliminary design was tested in ALTEC in July 2018. It 
was demonstrated that the use of complete garments 
presented numerous challenges so it was recommended to 
simplify the design.

o The final garment design based on an adjustable harness was 
delivered for testing in ALTEC in September 2018. This version 
was much more easy to use with multiple candidates and 
absolutely not interfering with the task to be performed.
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SURVEY RESULTS
o Learning Model Evaluation - the expert participants found that the expert model 

created by recorder and replayed in player was able to meet the requirements to be 
ready for training.

o TAMARA – Technology Acceptance Model for AR/WT – all participants expressed
positive attitude towards the AR/WT technology.

o SPINE - Spatial User Interface of the Augmented Reality application - good usability of 
the spatial interaction technology, all participants agree that the system helped them 
to accomplish the training.

o SUS – System Usability Scale - considered acceptable in terms of system usability, the 
system is not too complex and the features are well integrated and consistent.

o Training Questionnaires (one for each industrial case scenario) – To evaluate training 
effectiveness - Knowledge assessment of the AR group and Control group showed that 
there is no statistically significant difference among the two groups. AR training is as 
effective.
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BIOSENSOR RESULTS
o The WEKIT biosensor harness was used to measure trial participants’ 

physiology, in particular blood volume pulse, galvanic skin response, bodily 
and environmental temperature and humidity, and two sets of inertial 
measurements, with sensors comprising accelerometer, gyroscope and 
magnetometer. 

o Both participants and facilitators found the harness version easier to work 
with in comparison with earlier attempts using the sensor-integrated jackets 
or vests.

o Further analysis may reveal links between biometric signals and learning 
outcomes or even perceptions of AR/WT.
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CONCLUSIONS
o All the participants provided positive feedback about the usage of the tool, that 

demonstrated how the task execution and the learning process was improved in 
terms of effectiveness, time reduction, and user perception by using the WEKIT 
methodology.

o From the astronaut training perspective, the WEKIT prototype is expected to 
reduce the time dedicated to train maintenance activities and to improve the crew 
autonomy, providing support when communication with Ground is not available.

o ALTEC and project partners are particularly interested in continuing the 
exploitation of the WEKIT tool and plans to propose its utilization to the Space 
Agencies to enhance the astronaut training process and to support future 
Exploration missions on Mars or on the Moon. 

o Further testing could be performed with crewmembers and scientists in the so-
called ‘analog’ environments (like PANGAEA and CONCORDIA).
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This project has received  funding from the European Union’s 
Horizon 2020 research and innovation programme under 
grant agreement No 687669. http://wekit.eu/

Q & A
Dr Fridolin Wild

wild@brookes.ac.uk
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