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AGENDA

ÅVR history

ÅWhat AI models are used in VR?

ÅVR and AI in laboratory

ÅPractical implementation (examples)

ÅHow we can use models?

ÅBuilding models and using them



WHATISVIRTUAL REALITY?

ÅVirtual reality (VR) is a simulated experience that employs 3D near-eye 

displays and pose tracking to give the user an immersive feel of a virtual 

world.



VRHISTORY

Å1838 - Sir Charles Wheatstone first describe stereopsis 

Å1840 - Royal Medal of the Royal Society- binocular vision, building stereoscope.



STEREO-VISION PRINCIPLES

ÅThe image is recorded by eye from different 

angle.

ÅThe closer object the difference is bigger

ÅBrain analyse difference and estimate 

distance (depth map)

2D to stereoscopic 3D 

with AI: Depth map from 

a single image 

(owl3d.com)

https://www.owl3d.com/blog/2d-to-stereoscopic-3d-with-ai-depth-map-from-a-single-image
https://www.owl3d.com/blog/2d-to-stereoscopic-3d-with-ai-depth-map-from-a-single-image
https://www.owl3d.com/blog/2d-to-stereoscopic-3d-with-ai-depth-map-from-a-single-image
https://www.owl3d.com/blog/2d-to-stereoscopic-3d-with-ai-depth-map-from-a-single-image


1958 

ÅCinematographer Morton Heilig created 

Sensorama- first VR machine (patented in 1962).

Åfull color 3D video, audio, vibrations, smell and 

atmospheric effects, such as wind.(no interaction).

1968

ÅSutherlandcreated the first virtual reality 

head-mounted display (HMD). 

ÅThis head-mount connected to a computer

Åquite primitive as it could only show simple 

virtual wire-frame shapes.



1975 

ÅKruegerõs VIDEOPLACE- first interactive VR 

platform,  used computer graphics, projectors, 

video cameras, video displays and position-

sensing technology. 

ÅVIDEOPLACE - dark rooms with large video 

screens to surround the user in òVRó.

1979

ÅMcDonnell-Douglas Corporation integrated VR 

into its HMD, the VITAL helmet, for military use. 

ÅA head followed the pilotõs eye movements to 
match computer-generated images.



1985 

ÅJaron Lanier and Thomas Zimmerman 

founded VPL Research, Inc. 

Åcompany sell VR goggles and gloves. 

Ådeveloped DataGlove, EyePhone HMD and 

the Audio Sphere.

1989 

ÅScott Foster founded Crystal River Engineering Inc. 

Ådevelop the audio element of the Virtual Environment 

Workstation Project (VIEW).

ÅVR training simulator for astronauts. 

Åreal-time binaural 3D audio processing was 

developed.



1991 

ÅAntonio Medina, a NASA scientist, designed a VR system to drive the 

Mars robot rovers from Earth. 

ÅThe Virtuality Group launched Virtuality. VR arcade could play in a 

3D gaming world- first mass-produced VR entertainment system.

ÅVR headsets and real-time immersive stereoscopic 3D images.Create

multiplayerPac-Man VR versions(and others).

2012 

ÅLuckey launched a Kickstarter campaign for the Oculus Rift which 

raised $2.4 million.

2014 

ÅFacebook bought the Oculus VR company for $2 billion. VR gained 

momentum rapidly after this.

ÅSony announced that they were working on Project Morpheus, a VR 

headset for the PlayStation 4 (PS4).



2016

ÅMost of the headsets had dynamic binaural audio.

ÅHaptic interfaces were underdeveloped. The handsets were 

typically button-operated. Especially phone based.

ÅHTC released its HTC VIVE SteamVR headset. This was the 

first commercial release of a headset with sensor-based 

tracking which allowed users to move freely in a space.

2019

ÅForbes describes this as The Year Virtual Reality Gets Real. 

ÅOculus Quest, Facebookõs standalone headset, created a lot 
of interest and momentum, selling out in many locations and 

generating $5 million worth of content sales.



Å2023 - Apple Vision Pro - mixed-reality headset at Worldwide Developers 

Conference (WWDC). The headset will sell for $3,499.

ÅMeta announced the Meta Quest 3. A mixed-reality headset featuring significant 

advancements in display quality, processing power, and tracking capabilities. 2160 

x 2160 per eye, the Snapdragon XR2+ processor, and inside-out tracking with 

improved accuracy and field of view. The headset is available for $600.

ÅHapticsuitsðin development phase



WHATISINSIDE?



HOW DOESITWORKS

VR headset SPECS and TERMINOLOGY explained! 

(youtube.com)

Collect sensor data Estimate the position of eyes, 

head and joints (AI) Generate the scene image

!!! All the process should be faster than 50ms max !!!

https://www.youtube.com/watch?v=culu6EjIIog
https://www.youtube.com/watch?v=culu6EjIIog


POSSIBILITIES

ÅVR /AR support

ÅUpper body tracking (IK)

ÅLegs estimation (AI)

Quest 3 Now Has Inside-Out 

Body Tracking & MR 

Occlusion (uploadvr.com)

https://www.uploadvr.com/quest-3-inside-out-upper-body-tracking-and-dynamic-occlusion/
https://www.uploadvr.com/quest-3-inside-out-upper-body-tracking-and-dynamic-occlusion/
https://www.uploadvr.com/quest-3-inside-out-upper-body-tracking-and-dynamic-occlusion/


IMMERSION REQUIREMENTS

Michael Abrash on VR at Steam Dev Days in 2014 based on VR research at Valve define minimal standard: 

ÅA wide field of view (80 degrees or better)

ÅAdequate resolution (1080p or better)

ÅLow pixel persistence (3 ms or less)

ÅA high enough refresh rate (>60 Hz, 95 Hz is enough but less may be adequate)

ÅGlobal display where all pixels are illuminated simultaneously (rolling display may work with eye tracking.)

ÅOptics (at most two lenses per eye with trade-offs, ideal optics not practical using current technology)

ÅRock-solid tracking ð translation with millimeter accuracy or better, orientation with quarter degree accuracy 

or better, and volume of 1.5 meter or more on a side

ÅLow latency (20 ms motion to last photon, 25 ms may be good enough)



EEG READING

ÅAccelerate Your Human Behavior Research with EMOTIVõs Revolutionary Performance Metrics.

ÅDriven by our proprietary machine-learning algorithms, AI, and the worldõs largest EEG data 

set, weõve been building and perfecting our Performance Metrics for over a decade. In fact, 

weõre the first neurotech company in the world to build them.

EMOTIV | Brain Data Measuring Hardware and Software 

Solutions

https://www.emotiv.com/
https://www.emotiv.com/


NEURALLINKS(2024)

ÅElon Musk, neurotechnology company Neuralink, informedthat first human received an implant 

from the brain-chip startup and is recovering well.

ÅThe surgery is not a surprise: the US Food and Drug Administration (FDA) had given the 

company clearance in September to carry out the first trial of its implant on humans.

ArtStation- Cyberpunk Head

https://www.artstation.com/artwork/d03awA


GAME DEV
LABORATORY

15 computers with Ryzen 5500 
GPU NVIDIA RTX 3060Ti allows:
V Creating an d tuning AI models

V Modelling generating 3D objects

V Project of 2D, 3D Worlds in 
Unity, Unreal or Godot



OBJECT CREATION

ÅThe models are created with suport of AI tools like photogrammetry.



CREATE CONCETPS FOR PROJECTS 
(DALL-E)

Generate the space shuttle cabin from 23 century. It should be simple 



GENERATE TEXTURE ON WALL



CONCEPT (STABLE DIFFUSION)



WAY OF TUNE MODEL



PRECISION

ÅGenerate the space shuttle cabin from 23 century. Inside sits 2 pilots. On the 

floor lays yellow rubber duck. From ceiling sticks lots of cables.



SPEECH TO TEXT CONVERSION



ALTERNATIVE

ÅSpeech Synthesis: Generate AI Audio & Voiceovers (elevenlabs.io)

https://elevenlabs.io/speech-synthesis


WORLD CREATION(UNREAL)

ÅPerlin Noise



MOVEMENTTRACKING

ÅǳǎŜ ƻŦ ϦƎǊŜŜƴ ǎŎǊŜŜƴα

Åcharacter and face tracking (Kinect)

Åeye tracking (Eyetracker)

Åusing the character database + movement sequences



AI MODEL IN KINECT2

Åbody tracking

Åface tracking

Ådepth tracking

Åvoice recognition

Åobject tracking



AI SUPORT (BY DEEPMOTION)

Åcamera movement

Åmotion mapping to 

the bone system + 

DNN

Åmapping motion 

animation to the 

selected Avatar



HOLO-DECK?

ÅThe connectionof virtualand real environment



GOGLE VR ORAZ AR

Ådesigning and optimizing solutions in VR and AR technology is possible 

using:

ÅOculusQuest 2/3

VHP Reverb

VValveIndex

VHoloLens2 



INTERACTION

ÅVR controllers (tracking body and hand movements)

Åmovement of lower limbs on the KatVR treadmill

ÅDetectionusingcameras



GESTURERECOGNITION(QUEST 2)



PADSTRACKING(CONTROLER)

Åsupport for the 

Open XR 

standard

Åoriginal 

implementation 

of holds


