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XR Devices
From smart phones to industrial helmets

 Practical & commonly available phones
– Basic Android based software
– Cheap
– Latest coming device: Oculus Quest

 Mid price: MR Headset
– Samsung Odyssey
– Other VR Headsets: HTC Vive, Oculus Rift, etc.

 Enterprise devices:
– HoloLens
– DAQRI Helmet
– Varjo / StarVR (premium display resolution)
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 AR based remote support application 
through Pointr (Valmet branded)
 Allows secure, low bandwidth bi-directional 

video & audio
 Field note for offline use:

– In many cases there is no Internet 
connectivity in all places

– As user is back to online connection, field 
notes can be shared, annotated & 
discussed

Phone / tablet MR Headset HoloLens

 360 videos for training (note: virtual training 
applications for HoloLens & Oculus Go)
 Virtual mill / ship, check route & device 

location (get familiar as with google street 
view)

 On-site, hands free working (Safety 
regulations can vary)

Tools for maintenance



Tools for maintenance
Providing information

Location based:
 HoloLens can do internal mapping based on reference
 Image recognition from video stream / photos
Live-values:
 DCS / PLC data through OPC UA
 IoT data https/mqtts from Cloud
Web server(s):
 Web pages (embedded browser) on VR / MR
360 videos:
 Store knowledge for training
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Machine learning & predictive maintenance

Source: Roger Attic: https://www.linkedin.com/pulse/intelligent-things-its-all-machine-learning-roger-
attick
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Autonomous AI
Assistive AI

Example: drilling engineer
 Observing the world: In this case, AI can literally look around at years of operational and geological data 

related to a company’s wells and drilling rights, as well as public data such as geophysical data related to the 
land
 Reasoning about it to move toward some goal or goals: “Reasoning” describes how a question of 

whether to drill an exploratory well on one of these leases is answered. Assistive AI allows a human to ask 
literal questions of a machine in an attempt to derive answers to their problem.
 Making justified and explainable recommendations to users: AI algorithms then create models that 

provide answers to those questions and can help the drilling engineer recommend whether to drill an 
exploratory well based on 10 years' worth of data. A human can not in any reasonable time evaluate and 
analyze that much data, but AI models provide those recommendations to the drilling engineer.

https://www.forbes.com/sites/forbestechcouncil/2017/12/21/assistive-ai-not-autonomous-ai-is-the-path-to-improved-operational-efficiencies/#8cfacc41efb1
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Assistive AI, Not Autonomous AI
=> The Path To Improved Operational Efficiencies

 Supporting the user to explore hypotheticals: Based on the results of this exploratory well, the machine can help the engineer 
look at what returns a production well might provide on the investment.

 Recording decisions and actions taken: The AI algorithms record the decisions and actions taken by the drilling engineer and 
then the engineer either accepts the recommendation made by the models or rejects them and makes his or her own decision.

 Measuring impacts and outcomes to learn and improve over time: AI’s greatest value is its learning attribute. It measures the 
outcome and KPIs based on the decisions and actions taken by the drilling engineer and uses that to learn and improve 
recommendations for better impact on the KPIs. The reasoning process builds up a bank of knowledge -- an answer (solution) to a 
question (problem).
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Assistive AI: How?
What is needed?

 Models, Not Static IT Applications, Offer Improvements In Operational Efficiencies

 Assistive AI Helps Humans Demonstrate Business Value More Efficiently
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Human-like AI
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Status of AI: Autonomous Vehicles, AR & VR
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AI investments – US & China leading
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Chatbots & AI / NLP for Technical support

 Chatbot availability 24/7

 Industrial case: technical & domain knowledge -> limited scope

 Can visualize the customers´ problems (needs some extra work, next demo will show)

 Product / service training

 Feedback channel with AI, learning & new recommendations
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A brief timeline of chatbots

http://www.i-programmer.info/news/105-artificial-intelligence/11641-chatbots-rule-an-infographic.html
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Short history of commercial voice recognition
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Node-red Telegram chatbot
Example of flow based chatbot
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Telegram at mobile phone
Screenshot, simple audio feedback as MP4
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Alexa – Valmet Expert first proto-type

Bind Valmet DNA real-time values to Alexa and other external data from manuals (PDF files)
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Tekniikka & Talous: article
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Use case: Artificial Intelligence, Assistive AI & Chatbot
Domain knowledge with limited scope
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Use case: Valmet Performance Center
MR Headset based collaboration & remote support
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Use case: Collaboration, avatar movements & actions
Avatar talking and moving & using laser pointer
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Use case: Three users, 2 Valmet experts and customer at virtual mill
Multiuser collaboration - Fast support without travelling
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Use case: Ship maintenance actions
Features: Teleport and 360 video, training & knowledge storing
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Valmet Performance Center video streaming
Testing HoloLens to HoloLens video call
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Valmet Collaboration in Mixed Reality
Same tool in different environments
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Valmet XR Solution
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Virtual training

• Immersive learning (360 videos) embed in virtual environment

• Beforehand training and virtual tour            Shortening maintenance tasks

• Tacit knowledge transfer

• Risk free training (marked hazardous areas and safety evaluation) 

Remote collaboration & support

• Less travelling             Expert availability

• Enhancing customer collaboration            Virtual meeting place            Faster trouble shooting

• Secure communication channel and less internet bandwidth

• Checking real-time data and Valmet web links

• Virtual collaboration with Valmet performance center (more accurate and faster support)

Multipurpose mixed reality platform streamlining maintenance engineering tasks



Future Visions
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Devices:
• New next generation devices are coming

Some will be cheaper like Oculus Go/Quest (standalone 
VR)

• More powerful, more integrated capabilities (rumors about 
new HoloLens)

• Field of view (FOV) wider and more resolution (Varjo and 
other providers)

Applications:
• Collaboration, multi user virtual environments
• Remote support tools
• Visual recognition (classify objects real-time)
• AI Assistant (knowledge integration)
• Language translation real-time
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