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Predstav si, ze sa chces stretnut’ s kamaratom vo virtualnej
realite. K tomu by sme potrebovali vediet’ naskenovat’
3D model cloveka, v realnom case ho streamovat’ a
realisticky renderovat’. Ako funguju 3D kamery ? Ako z
naskenovanych dat zrekonstruovat’ 3D model ? Ako tento
model co najefektivnejsie streamovat’ online ? Povieme si,
ako k tomuto problému pristupujeme my vo firme, ake
mame motivacie, co sa nam podarilo a aka problemy stoja
este pred nami.
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Univerzita Komenského
FMFI
Katedra Aplikovanej Informatiky
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Katedra aplikovanej informatiky, FMFI

» Pocitacova grafika

» Umela inteligencia

» Softverove inzinierstvo
» Didaktika informatiky
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Situacia na Slovensku



“The Danube Valley”

Photoneo, Vectary, Capturing Reality, ...
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Skeletex Research
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Skeletex Research

» Freelancing R&D skupina
Martin Madaras
Adam Riecicky
Michal Mesaros
Martin Stuchlik

Michal Piovarci

» Aktualny aplikovany vyskum
» Spolupraca s poprednymi tech firmami
Photoneo

Synertial
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Skeletex Research Historia

Extrakcia kostier a aplikacie




Skeletex Research Historia

» Extrakcia kostier a aplikacie

» Openworm



Skeletex Research Historia

» Extrakcia kostier a aplikacie
» Openworm
» Kinexact + Optinertial (Synertial)
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Skeletex Research Historia

Extrakcia kostier a aplikacie
Openworm

Kinexact + Optinertial (Synertial)
Photoneo

Univerzita




“Motion Capture”
MoCap obleky & rukavice
Optinertial
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“Motion Capture”

Snimanie pohybu herca

Prirodzena animacia charakterov v PG
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Opticky Mocap

Odhad pozicie markerov
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Problémy Optického Mocapu

» Komplikované nastevenie
» Problémy so zakryvanim casti

» Limitovany priestor
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Inercny Mocap

Inertial Measurement Unit

Rotacie kosti z IMU senzorov
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Problémy s Mocap Oblekmi

Vlastna implementacia chodiacich algoritmov
Nepresne pre skakanie, klzanie a komplexne pohyby
Potrebna neustala rekalibracia




Mocap Chodiaci Algoritmus
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Chyba Chodiaceho Algoritmu
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Hlavna Idea

Synchronizovat’ inercny mocap oblek s kamerou
Rotécie kibov z obleku

Odhad pozicie z kamery

Obist’ nevyhody oboch metod

Ziskat’ spolahlivu poziciu a rotacie

Ako synchronizovat’ a spojit’ tieto data !
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Nasa Idea

MocCap suit input Basemesh generation
(in actor’s pose)

Matching basemesh
template to segmented
actor silhouette in

Camera RGB input Actor tracking screen space
and segmentation

3D actor position
— 1 5 inaworldspace

&
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Optinertial

Chamfer matching

Camera image Actor silhouette extraction Distance transform image

Best match
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Mocap suit data Base mesh 8-directional search
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Obraz z Kamery

Distance transform image

Odratanie pozadia
~ .
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Virtualna Scéna

» Updatovanie virtualnej scény v realnom case
» Kazdy snimok sa vykresli

» Kalibracia kamery / odhad pozicie
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Mocap Obleky

Rozne mnozstvo IMU senzorov vs. cena
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Synertial Xsens

26 "4 Skeletex

HHHHHHHHH



Vykreslenie Zakladného Modelu

» SQM algoritmus (kostra, radiusy)
» Baerentzen et al. 2012
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Vykreslenie Zakladného Modelu

Databaza vykreslenych obrazkov

Skinning zakladného modelu

» Mocapsuitdata » ﬂ

s — — —
Actor properties Actor specific Skinned Image rendered
and univerzal skeleton base mesh base mesh using virtual camera
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Detekcia Pohybu

Najdenie najlepsieho posunu herca

Distance transform minimalizacia
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Prehladavanie Obrazového Priestoru

» Silueta + integracia

er = //DT(X(S,I))det
S
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Vysledky - Video

Optical-Inertial Synchronization of MoCap Suit
with Single Camera Setup
for Reliable Position Tracking
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» Sekvencia smykania
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Aktualny Vyskum
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Nas Vyskum
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Spracovanie polygonalnych sieti
Automaticka extrakcia kostier
Skenovanie modelov

3D rekonstrukcia

MoCap

Fitovanie kostry do cloveka
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Ultimatny Ciel

Zaznam pohybu cloveka v realnom case a vykreslenie
rekonstrukcie vo virtualnej realite
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VR Proces

Sledovanie kostry a povrchu
Fuzia spojiteho povrchu
Kompresia & streamovanie dat

Rekonstrukcia povrchu z textur a kostry

Vykreslenie & aplikacie

Skeleton Displacement Mapping

3D face scan recons truction
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3D Kamery / Skenery
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“Stereo Vision”

» > 2 kamery

» Fotogrametria




“Time of Flight”

Svetelne pulzy a odraz zachyteny na fotodiodach




“Structured Light”

Pro]ekaa vzorov, snimanie kamerou — I<orespondenC|a

Camera

3D Object in the Scene
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“Structured Light”

Binarne sekvencie — pozicia
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Sledovanie Kostry
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Mracno Bodov & Sledovana Kostra
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Opticky Tok
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Skeletex Datova Struktira



Skeletex

Mesh and Skeleton
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Conversion
Automatic Parameterization
segmentation and displacement
extraction

Skeletex - skeleton and
displacement map

Rendering

Possible modification

Reconstruction



Skeletex Segmentacia
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Skeletex Rozlozenie

RRRRRRRR



Skeletex Parametrizacia
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Tangentny Priestor Kosti
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Skeletex LoD

tex
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Textiirne Morfovanie
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Skeletex Fuzia Povrchu



Vstup z Kamery
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Kostrova Segment




Segmentacna Mapa
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Vyskova Mapa
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Intenzitna Mapa
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Fuzia Povrchu
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Aktualne riesenia fazie povrchu



VolumeDeform

triangle mesh correspondences

<

rendered depth map observed RGB-D map

extract
isosurface

integrate
RGB-D data

optimize
deformation

correspondences

iterate
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/PROCESSING FOR CURRENT FRAME \ / OUTPUT\
4 ™\
INPUT Non-rigid alignment ©
o @ E
Depth  Segmentation P @ 2
/ aee ol wee >
5 a
i ; 3
Correspondences ED Graph Alignment Error )
Q@ ]
l Key Volume o
Data Volume A S
esampling — o o
9]
‘ Volumetric g
‘ > Fusion & %
Blending "‘ e
. 9 J - —
¢ | Current Last Key Frame Time line
\ L /K /

62



BodyFusion
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Nasa Vyhoda

Vsetky ostatné metody su volumetricke
Struktura na fuziu je zaroven struktura na streamovanie

Mozeme priamo pouzit’ video kodek
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Na Zaver
» FMFI

» Pocitacova grafika

» Skeletex research
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Partneri

Photonaeg Nf Synertial

Focusaeadon 3D
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www.skeletex.xyz

madaras@skeletex.xyz

MI113 --- FTLab
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