/aznama analyza
dynamickych znakov
Cloveka
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vyuzitie drona
demonstracia a praktické ulohy

mické znaky

1 zaznamu dynamickych

oreco skumame dynamické znaky
oriklady konkrétnych stadii
Studium dynamickych znakov na UA




Co sU statické a dynamické
znaky Cloveka”
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dynamické znaky

* vysoko premenlivé
* dajusa naucit a] kopirovat’

* spOsob pohybu, mimika, gestikulacia, rec...
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AKé sU moznosti
zaznamu pohybu?

Covdetko mdzeme zaznamenat’ s
dnesnymi prostriedkami®?



2[) (fotografia, videozaznam)

'
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~ 4 D/ 0.00:24-40

trackovanie bodov
nacrt trajektorii

meranie vzdialenosti a uhlov



2[) (fotografia, videozaznam)

Pfinder: Real-Time Tracking of the Human Body

Christopher Wren, Ali Azarbayejani, Trevor Darrell, Alex Pentland

MI'T Media Laboratory Preceptual Computing Section
200 Ames Street; Cambridge MA 02139 USA

{ewren, ajazar, trevor, sandy } @media.mit edu

http://plinder. www.media.mit.edu/projects/pfinder/

trackovanie objektov v realnom Case

najjednoduchsie systémy filtruju pozadie



2[) (fotografia, videozaznam)

Images
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silhouette biometrics

shadow biometrics




2[) (fotografia, videozaznam)

problémy: skalovanie

4 478,81 px




2[) (fotografia, videozaznam)

poroblemy: distorzia optiky fotoaparatu
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2[) (fotografia, videozaznam)

problémy: nizke nastavenie FPS, strata trete] dimenzie

Normal speed

https://youtu.be/4t0YG_TOhps



Y'trackuje realne body (markery)

Y vysoka presnost’

v 360° zaznam
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Oprilrack Oprilrack

Xpriestorova narocnost’
Xtechnologicka narocnost’
XStandardizacia zaznamu

Xeckonomicka narocnost’
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3[) markerless

v'technologicky nenarocné Xmensia presnost’
v ekonomicky dostupné Xlimitovana vzdialenost’ snimania

v moznost’ zaznamu bez vedomia
objektu



3D

IEEE TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE, VOL. 16, NO. 2, FEBRUARY 1994

The Visual Hull Concept for Silhouette-Based
Image Understanding

Aldo Laurentini




3D

Gait Identification Using Accelerometer on Mobile Phone
Hoang Minh Thangl'z, Vo Quang Viet', Nguyen Dinh Thuc’, Deokja1 Choi'

! ECE, Chonnam National University, Gwangju, South Korea
{hmthang2812, vietquangvo}@gmail. com dchoi@jnu.ac kr
* FIT, Saigon Technology University, Ho Chi Minh City, Vietnam

* DKE, Ho Chi Minh University of Science, Ho Chi Minh City, Vietnam
ndthuc@fit hemus.edu.vn

Horizon Plane /

gravitational acceleration



Preco skumame ludsky
ponyb a Co vsetko ho
ovplyvhuje?



identifikacia

zabavny priemysel



IEEE JOURNAL OF BIOMEDICAL AND HEALTH INFORMATICS, VOL. 19, NO. 1, JANUARY 2015

Fall Detection in Homes of Older Adults Using
the Microsoft Kinect

Erik E. Stone, Member, IEEE, and Marjorie Skubic, Member, IEEE

séma
urcité

system schopny

nticky porozumiet’
mu

chara

Kteristickemu pohybu



Accuracy of the Microsoft Kinect sensor for measuring movement in
people with Parkinson’s disease

Brook Galna?, Gillian Barry ¢, Dan Jackson ", Dadirayi Mhiripiri ?, Patrick Olivier ",
Lynn Rochester **

* Institute for Ageing and Health, Newcastle University, Newcastle upon Tyne, United Kingdom
® Culture Lab, School of Computing Science, Newcastle University, Newcastle upon Tyne, United Kingdom

9 9

Klinické vyuzitie pri snimani motorickych priznakov
Parkinsonovej choroby

nedostatoCna citlivost’ snimania jemnej] motoriky ruk



Leveraging Unencumbered Full Body Control of
Animated Virtual Characters for Game-Based
Rehabilitation

Belinda Lange, Evan A. Suma, Brad Newman, Thai Phan,
Chien-Yen Chang, Albert Rizzo, and Mark Bolas

Institute for Creative Technologies, University of Southern California
12015 Waterfront Drive, Playa Vista, CA 90294
United States of America
lange@ict.usc.edu

rehabilitacné cvicenia v
interaktivhom prostredi

vhodné ako doplnkova
forma rehabilitacie v
domacom prostredi




Real-time Expression Transfer for Facial Reenactment

Justus Thies!  Michael Zollhéfer? Matthias NieBner®  Levi Valgaerts? Marc Stamminger'  Christian Theobalt?

"University of Erlangen-Nuremberg 2Max-Planck-Institute for Informatics #Stanford University

Live Facial Reenactment Setup Source Targe Composite

Target Source a

1

--‘-----‘

‘_

Figure 1: Our live facial reenactment technique tracks the expression of a source actor and transfers it to a targel actor at real-time raltes.
The synthetic result is photo-realisticly re-rendered on top of the original input stream maintaining the target’s identity, pose and illumination.

facial expression re-targeting

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



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

Flexible Muscle-Based Locomotion for Bipedal Creatures

Thomas Geijtenbeek® Michiel van de Panne A. Frank van der Stappen
Utrecht University University of British Columbia Utrecht University

Medadngatlll

Figure 1: Physics-based simulation of locomotion for a variety of creatures driven by 3D muscle-based control. The synthesized controllers
can locomote in real time at a range of speeds, be steered 1o a target heading, and can traverse variable terrain.

vyuzite evolucnych algoritmov na modelovanie
chddze s roznymi vstupnymi parametrami

animacia, robotika

https://www.youtube.com/watch”?v=pgaEE27nsQw



https://www.youtube.com/watch?v=pgaEE27nsQw

Hand Gesture Recognition Using Kinect

Y1 Li
Computer Engineering & Computer Science
University of Louisville
Louisville, KY 40214, USA
yiLli@louisville.cdu

rozpoznanie gestikulacie ruk

ovladanie virtualneho prostredia




Individual Recognition Using
Gait Energy Image

Ju Han, Student Member, |IEEE, and
Bir Bhanu, Fellow, IEEE
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#2



Retrieving Similar Movements
in Motion Capture Data

Jan Sedmidubsky and Jakub Valcik

Masaryk University, Botanicka 68a, 60200 Brno, Czech Republic

Vitlt=rrloclzll P2rsorn) ld2rtficatorn
Developed under: Laboratory of Data Intensive Systems and Applications (DISA)
Faculty of Informatics at Masaryk University

Brno, Czech Republic
Funded by: Ministry of the Interior of the Czech Republic (Project No. VG20122015073)

Browsing CMU & HDMO05 motion capture databases (2,515 motions ~ 5,357,640 frames ~ 12 hours of video)

[ Load some random motions ’ Load motion: 1000 ~ Load motion class: hdm05_move v Modality weight: i

Way of walk (50%)
Loaded movements of the specified type
% — Identification of person——— % — |dentification of person
w |dentify person ‘ ’ﬁ. |dentify person
— Retrieval of similar movements — — Retrieval of similar movements —
Play the selection Play the selection
[D] 0 - 100 frames [D] 0 - 100 frames
Retrieve sub-motions Retrieve sub-motions
% similar to the selection % similar to the selection
Person: 92 Person: 92
1-982 frames copped from motion 1812 (CMU db) 1595-2535 frames cropped from motion 1812 (CMU db)
D \ ﬁ:oo q 001 |002 |0:03 [004 [005 |006 [0:07 |0:08 D' %:00 q 001 |0:02 |0:03 |0:04  |0:05
< | m | b < | m

http://disa.fi.muni.cz/



Antropologie Ceskych baseballistu
Mgr. Martin Cuta, Ph.D.

Kinematicka analyza zamerana na stanovenie najcastejsich zraneni
ceskych baseballistov a popisanie priCiny vzniku chronickych
ochoreni

najéastejsie v ramennom kibe - $truktury rotatorovej manzety

v lakt’ovom kibe - oblast’ medialneho epikondylu



Analyza pohybu (v klasickém tanci) z
antropologické perspektivy

Mgr. Marta Gimunova

1
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kinematicka analyza a povrchova elektromyogratia porovnania
rozdielov v prevedeni piruety en dehors

zistenie intenzity a casovéeho zapojenia vybranych svalov trupu tela a
dolnych koncatin u profesionalne| tanecnice v priebehu prevedenia
prvku

https://youtu.be/9CZ02V44qNg?t=5s



Jizda na kolobezce:
antropologicko-ergonomické
zhodnoceni

Bc. Ondrej Sitek

antropometria kolobezkarov
kKinematicka analyza jazdy na kolobezke u kolobezkarov a nekolobezkarov

ergonomické zhodnotenie



Hodnocenivariability dynamického zaznamu lidské chuze

Kristyna Vicanova
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2D videozaznam

zhodnotenie interindividualne| variability

popisanie moznosti vyuzitia pri identifikacii



Coje Kinect?



RGB-D senzor

vytvoreny k hernej konzole Xbox

na bezdotykovu interakciu s virtualnym prostredim

odhaduje fyzické postavenie osoby a priradzuje jej kibne spoje
schopny rozpoznat' aktivitu a sémanticky je|] porozumiet’

dokaze zaznamenavat' vyrazy tvare a pohyby prstov ruk

v kombinacii RGB videa a dat o hibke vyuzitelny aj ako 3D skener
uvolnenie SDK viedlo k rozSireniu vyuzitia v réznych oblastiach

k dnesnému dnu cca 1600 ¢lankov na ScienceDirect



Ako funguje”?



o o
1 2 3 4 5 6
Microphone IR emitter Depth camera  Tilt motor USB cable Color camera
array Projects a Analyzes IR Automatically Transmits data  Like a webcam,
Four mics pattemn of pattemns to build  adjusts based on to the Xbox via  this captures a
pinpoint where  infrared light into  a 3-D map of the the object in an unencrypted  video image. The
voices or sounds arcom. As the  room and all front of it. If feed, which Kinect uses that
are coming from  light hits a objects and you're tall, it tilts makes it information to
while filtenng out surface, the people within it.  the box up. If relatively easy to get details about
background pattern becomes ou’re short, it use the Kinect objects and
noise, distorted, and nows to angle  with other people in the
the distortion is down, devices. room.
read by the
depth camera.
End-user
device reacts
appropriately

in real time

2 Sensor Chip

" measures
distance light
travels, 1o each
pixe! within
the chip



SDK

body part recognition algorithm

depth data = per-pixel body part = joint estimation



Co véetko dokaze?



point cloud




mesh




skeleton tracking

Settings f 0

Correct Sensor Angle

Skeleton Mode

Picking Mode

Selected Person

Filtering

Smoothing
Correction
Prediction
Jitter radius

Max deviation radius
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Determination of the precision and accuracy of morphological measurements using the Kinect™
sensor: comparison with standard stereophotogrammetry

B. Bonnechére®*, B. Jansen™ , P. Salvia®, H. Bouzahouene®, V. Sholukha®, J. Comnelis”, M. Rooze® and S. Van Sint Jan®

“Laboratory of Anatomy, Biomechanics and Organogenesis (LABO), Université Libre de Bruxelles, Brussels, Belgium; "Department of
Electronics and Informatics — ETRO, Vrije Universiteit Brussel, Brussels, Belgium; “Department of Future Media and Imaging (FMI),
iMinds, Ghent, Belgium

(Received 5 September 2013; accepted 19 December 2013)

Segments” length estimation
Name MMC MBS
Amm (A) Shoulder - Elbow CAJ <~ 0.5%(HLE + HME)

) 301.70527.78 Forearm

144638
I

Elbow -~ Wrist 0. 5S*(HLE+HME) -
(B) 0.5*USP+RSP)
A D Hand (C)  Wrist - Hand 0.5%(USP+RSP) - HM3
."_227.]7 \ ~Tewe
480.21 ) Shoulder — Wrist CAJ - 0.5(USP+RSP)
B 7053° Limb (D)
¢/ B \ Thigh (E) Hip - Knee FTC - 0.5%(FLE+FME)
‘ . (F) Knee - Ankle 0.5%(FLE+FME)
3 | H Leg 0.5%FAL+TAM)
. Foot (G) Ankle - Foot 05%FAL + TAM) - FM2
| 304.94 — X )
. -
Hip - Ankle 2 .
: | s G ip FTC - 0.5%FAL+TAM)
‘ ' Head - 0.5* (Right 0.5%C7+CLAV)
e } 84'05 806.98 Height (T) (Righ
p R Foot + Left Foot) 0.5%RFAL+LFAL)

Height (mm) = 0.815 X MMC values + 5129 mm R?> = 0.76

Upperlimb (mm) = 1.038 X MMC values + 38.09mm R* = 0.76
Lowerlimb (mm) = 0.49 X MMC values + 515.78 mm R? = (0.43



workshop pre studentov

Laborator morfologie a forenzni antropologie nabizi studentiim
moznost praxe v ramci pilotniho vyzkumu dynamickych télesnych
znaku. Vyzkum je zaméreny na digitalni zaznam chuze clovéka s
pomoci zarizeni Microsoft Kinect Xbox One a na moznosti jeho vyuZiti
pro identifikaci jedince. Naplni praxe bude predevsim seznameni se ze
zarizenim a metodikou, sbér biometrickych dat tradicnim a modernim

zpusobem a jejich analyza.
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Praxe bude probihat v prostorach Laboratore morfologie a forenzni antropologie na Kotlarské a to po
dobu jednoho pracovniho tydne v terminu 15.-19.2.
Nabidka je urCena studentam 2. roCniku bakalarskeho studia a starSim.

Studenti maji moznost si praxi nechat uznat v ramci povinné skolni praxe.
V pripadé zajmu a pro ziskani blizSich informaci se hlaste na adrese: marek.danko@mail.muni.cz

Vyzkum probiha v ramci specifického vyzkumu MUNI/A/1379/2015.




data

waist_tx

-98.84923
-94.41438
-92.92719
-90.44230
-87.18457
-83.07661
-78.17597
-72.95457
-67.66115
-62.21513
-57.24839
-52.28385
-47.51775

waist_ty
81.26080
79.74066
79.45216
79.14249
78.97964
78.66241
78.50513
78.60271
78.95298
79.22334
79.68688
80.65437
81.37289

waist_tz

-231.82838
-231.35855
-231.59633
-231.99866
-232.25789
-232.73650
-233.46036
-234.22435
-234.86461
-235.39436
-236.03462
-236.17648
-236.16408

waist_rx
1.41119
0.41137
0.38655
0.42814
0.17492
0.03835
0.15569
0.31391
0.39753
0.51089
0.70276
0.52143
0.22569

waist_ry
67.27313
68.78282
68.10587
67.10059
65.93898
64.93127
64.82783
62.30918
63.43635
63.51463
63.80848
63.68612
62.91425

waist_rz
-0.09306
-0.51883
-0.28659
-0.13510
0.05876
0.31773
0.94576
1.50176
2.00537
2.73907
2.98984
3.25630
3.61992



R(4,3)

I'¢-8,0

-
-9 .8 -7 -6 -5 -4 32%

I(-3,-2) -2 \J
-3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

e

-4
.5' X
translacné suradnice rotacné suradnice
P'=P+p P’ = [X cos(a) — Y sin(a), X sin(a) + Y cos(a)]”

p= [pzapy]
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synchronizaciaviacerych senzorov
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 markerless

e automaticka detekcia postavy a priradenie klbnych spojov
o zanedbatelny vplyv materialov a farieb obleCenia

e [ahkya prenosny

e Moznost synchronizovaného snimania viacerych senzorov

e Ccenovo dostupny



nevyhody

navrhnuty do prostredia interieru
limitovana vzdialenost’ snimania (0,8-3m)
nepreskumany vplyv oblecenia s roznou hrubkou

problém so zaznamom komplexnych postaveni a
pohybov

poroblém s rozpoznanim Specifickych aktivit



Ako moOze byt Kinect vyuzity pri
zazname chodze”

ComodZeme a sledovat’ a ziskat' zo zaznamu?



biomechanika chddze

Gait cycle

[ Stance phase | | Swit:ag phase |

& @
/
A/

:

L
}" bida e "‘<_ Single limb support >|< Limb advancement >|
acceptance
Double . Double . I
}4— support —>‘< Single support > *suppo t + Single support >

gait cyklus - interval medzi dvoma identickymi pohybmi pocas chbdze

Krok - interval medzi dvoma dotykmi paty na podlozku u opacnych ndh

za zaCiatok kazdého cyklu je povazovany dopad paty na podlozku (heel strike)



2 smery - siluety a skeleton tracking




vyuzitie drona

DJI Phantom 2



vyuzitie drona

GoProHERO 4
AK video, 240 FPS




©
X
O
c

/

ferennyc

V4

cny zaznam

A4

itua

Sl




situacny zaznam terennych lokalit




fotogrammetria




trackovanie objektov z vysky v kontexte analyzy davov?
siluety?
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Fundamentals of

Frank Steinicke - =
Yon Visell Biomechanics

Jennifer Campos
Anatole Lécuyer Editors

‘Human Walking
in Virtual

Includes access to
Visual3D Educational
Edition software

Environments

| Perception, Technology,
and Applications

Duane Knudson

2 Springer




software

@inoveQ @blender”

AUTODESK

Brekel MOTIONBUILDER

wWww.brekel.com




Prakticka cast’



1.zaznam chddze s kamerou GoPro na 3 réznych
hodnotach FPS

2. analyza zaznamov v Kinovea software (meranie
uhlu v kolennom klbe), rozdelenie gait cyklu na
fazy

3. porovnanie vysledkov



1.zaznam postavy pomocou Kinectu v software
BrekelBody

2. Prehlad spracovania 3D suradnicovych dat
(Brekel calculator)

3. Vypocet telesne| vysky zo zaznamu s pouzitim
regresnej rovnice

4. Porovnanie vysledkov s tradicChe nameranou
telesnou vyskou (antropometer)



144638
I

. 301.70527.78

A D
.,227.17 \
. ﬂ§0.2l
f 79.23
C | .
E N °
! 304.94

F
o » 240580698

Height (mm) = 0.815 X MMC values + 512.9 mm
Upperlimb (mm) = 1.038 X MMC values + 38.09 mm

Lowerlimb (mm) = 0.49 X MMC values + 515.78 mm

euklidovska vzdialenost’

Segments” length estimation

Name MMC MBS
Am(A)  Shoulder - Elbow CAJ - 0.5S%(HLE + HME)
R o = Wiist 0.$*(HLE+HME)
(B) 0.5%USP+RSP)
Hand (C) Wrist - Hand 0.5%USP+RSP) - HM3
Upper
Shoulder — Wrist _0.5(USP+
Limb (D) CAJ - 0.5(USP+RSP)
Thigh (E) Hip - Knee FIC - 0.5%FLE+FME)
Leg (F) Knee - Ankle 0.5*(FLE+FME)
o o ____OSY%FAL{TAM)
Foot (G) Ankle - Foot 0.5%FAL + TAM) - FM2
e Hip - Ankle
1 - +
Limb () p FTC - 0.5%FAL+TAM)
: Head - 0.5* (Right 0.5%C7+CLAV)
Height (1)

Foot + Left Foot)

05%RFAL+LFAL)

d =

R =10.76
R* = 0.76
R? = 0.43
T

(xi — yi)2
1

L
|



