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MILIONS OF DATA

Columnl + Column1.timestamp |+ |Colum + Columnl. ~|Columnl.spe = ColumnZl.tra ~ Columnl.st ~ Columnls ~ ColumnL.hit f+ ColumnLt ~ Col v Columnl, = Column ~ Columnl ~ Colur

775 2018-05-27 16:06:37 392 20,003187  19,592222 -0.043,1.366 -0,043499 1365847 -0,734696  2,448308 O field 3 01:
721 2018-05-27 16:07:21 392 9252181 32137924 -10.856,-1.411  -10,855976 -1,410558 -1,111231 0982297 1 field 776 0 02:
781 2018-05-27 16:07:45 392 7812576 28,797285 12.79,-3.008 12,789906  -3,008468 -0,130726  1,098193 O field 720 2 02:
774 2018-05-27 16:07:47 392 5192596 24370911 14.818,0.326 14817646 0325976 -0,732654 1381052 1 field 720 0 03:
781 2018-05-27 16:08:30 392 8510197  22,043369 11.834,-2.396 11834171 -2,396393 0039225 1712374 0 field 720 2 03:
725 2018-05-27 16:09:03 392 8932418 33868427 -11.6063.053  -11605692  3,053469 0732436 1331619 1 field 716 0 03:!
730 2018-05-27 16:10:42 392 63439 23112461 -16.0754.984  -16,074612 4983612 -0,844906 22486 0 field 176 2 05::
781 2018-05-27 16:10:52 392 7900795  28,395889 12.131-0.703 12,130577  -0,703383 -0223493 2081473 0 field 720 2 05:4
737 2018-05-27 16:10:58 392 4570797 24850658 -15.569,1.121  -15568857 1121232 0854158 1539661 1 field 776 0 05:!
774 2018-05-27 16:11:52 392 6826739 26,29916 13.896,3.056 13,895704  3,056458 -0928671 069834 1 field 720 0 06::
730 2018-05-27 16:12:38 392 6055486 27926834 -15.26,3.769 -15,260075  3,768557 -0818627 1936377 0 field 776 2 07:(
818 2018-05-27 16:12:52 392 6,839539 2619072 -14.817-4.463  -14817019 -4 462735 0297327 1267459 O field

735 2018-05-27 16:13:27 392 7247123 28286766 -12.756,-0.2 -12,755625  -0,199547 1,168167 0683321 1 penalty 776 0 07:
784 2018-05-27 16:14:05 392 7339601  10,931209 15.356,-5.683 15,355894  -5,683486 0973222 0350685 1 field 720 0 08:!
737 2018-05-27 16:14:23 392 8946925 31223679 -11.1060.975  -11,106378  0,975169 1498642 0878607 1 field 776 2 08::
787 2018-05-27 16:14:50 392 6813786  31,027645 16.406,5.789 16,405792  5,788726 151285 1505677 0 field 5 09:(
774 2018-05-27 16:15:42 392 5758382 22963894 14.242 -0.054 14241871  -0,053973 0663662 075617 1 field 720 0 09:!

818 2018-05-27 16:16:06 392 7149314 27826506 -15.257,5.35 -15,257256  5,349679 0084475 1111744 0 field
818 2018-05-27 16:16:29 392 7299882 27,023489 12.705,-0.279 12,705441  -0,27872 0,888921 10697 O field

779 2018-05-27 16:17:05 392 7,042339 2391617 12.958,-0.038 12957762 -0,037601 -0909844 3195169 0 penalty 720 0 10:4
818 2018-05-27 16:17:06 392 7057384 30,835667 12.943,0.006 12942619  0,006442 0551293 17283 1 field
737 2018-05-27 16:17:52 392 6173814 27436218 -15.827-455  -15826923  -454983 1032818  0,799947 1 field 776 0 ¢1:E

Tabelle5 | Tabelle1 @ q
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TECHNOLOGY
IS A USEFUL
SERVANT BUT
A DANGEROUS
MASTER.

Chrstian Lous Lange

PICTUREQUOTES .com

QQ., EHF Competence Academy & Network

G Technology will
not replace great

teachers but technology
inthe hands of great

teachers canbe
transformational.

George Couros
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Performance factors model (inspired from Cardinal et Roy, 2004; Wenger, 2004 ).




What is in general in SPORT ?

OLYMPICS IN JAPAN...

SPORT in general https://www.youtube.
com/watch?v=1nd50
77eY3A

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

DZftgB2lw

EHF Competence Academy & Network

®



https://www.youtube.com/watch?v=1nd5O77eY3A
https://www.youtube.com/watch?v=dqDZftgB2lw

HTTPS://WWW.YOUTUBE.COM/WATCH?V=FS1YO
SPIXFM



https://www.youtube.com/watch?v=Fs1yO8pJXFM

LAl e ieLlinoeiogy i Use al Uie VELWA ShArF FiNALS

2m designed to provide
:es with more complete
information

» EHF CL Channel

E INFORMATION ON

» 2012-13 Men's CL
» VELUX EHF FINAL4

READ MORE

»

e Like « SN ¥ Tvoot JRRICE

NEW GOAL LINE TECHNOLOGY IN USE AT THE VELUX EHF FINAL4

A new goal line technology system, which was already
successfully tested by the European Handball
Federation at the EHF Cup Finals in Nantes in May, will
also be in use at the VELUX EHF FINAL4 in Cologne.

The system developed by the Handvision Association,
in collaboration with the French Handball Federation
(FFHB), uses a special wide-angle camera fixed to the
crossbar to give a complete picture of the goal line.

At the request of the referees it will now be possible for
decisions on the awarding of goal to be checked on a
video replay - and to answer the question as to whether the whole of the ball has crossed tt
technician sits courtside during the match and offers the referees the opportunity to ask for the
slow motion.

Fans following the game in the arena will not have to wait long for the decision, if the referee
assistance from the goal line technology, the game will be halted and the referees will watch
reply provided to them by technicians next to the timekeepers table.

The system is designed to provide the referees with more complete information in certain
situations, the final decision on the awarding of the goal remains with the referees. Video replay
be used for any other match situation by the referees.

The system has been successfully tested at international matches in France, including the won



http://www.eurohandball.com/article/025129/New+technology+bringin

+innovation+to+handball

INSIDE THE EHF

160220161440 _ » PRINT VERSION « GO BACK
New technology bringing innovation to handball

| NEW TECHNOLOGY BRINGING INNOVATION TO HANDBALL

, Data and technology are increasingly driving the development of major sports, not just in terms of
performance on the court but also in the arena and on television as sports look to grow audiences and fan
- loyalty by offering that something extra.

Information on the speed of the ball, passing tempo, how high a player can jump or how quickly players
EHF looks tofuture as it can accelerate past their opponents are crucial to the modem coach, but this is data that has not been

experiments with new technologies  readily available in the sport to date.
to provide coaches with detailed live

statistics and bring fans closer to :
tho game than has ever boen For the fan at home too, new technology offers the opportunity to perhaps see the game from new angles

possible before. OF f0 engage with the action and other lie-minded fans via their second screens - new innovations that
could well attract a whole new generation of sports fans to the sport

» Inside the EHF Channel . | o
As part of its on-aoina work to further develop sport. the EHF has been workina with experts from the


https://www.dropbox.com/s/5rbybb35aexhiw6/Screenshot 2018-06-01 21.36.02.png?dl=0
http://www.eurohandball.com/article/025129/New+technology+bringing+innovation+to+handball
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REAL-TIME PERFORMANCE ANALYTICS
Precise. Simple. Smart




BALL TRACKING IN'HANDBALL

iBall aelivers faseinatingansignts at the VELUXIEHFE
FINALA 2018



https://www.dropbox.com/s/hdmy05tnfd38k06/Screenshot 2018-06-01 21.43.02.png?dl=0

BALL / PLAYERS
TRACKING

https:/lwww.youtube.com/watch?v=ccvegMSMsCo

2. nd

https://www.youtube.com/watch?v=zFr 2CJpFe0



https://www.youtube.com/watch?v=ccv6qMSMsCo
https://www.youtube.com/watch?v=zFr_2CJpFe0
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Original Article

Time-motion analysis in women’s team handball:
importance of aerobic performance

CARMEN MANCHADO ' | JANEZ PERS?, FERNANDO NAVARRO?, AHREUM HAN¢#, EUNSOOK
SUNG*, PETRA PLATEN*

"Faculty of Education, University of Alicante, Spain

2Faculty of Electrical Engineering, University of Ljubljana, Slovenia
3Faculty of Sport Sciences, University of Toledo, Spain

4Faculty of Sport Sciences, Ruhr University Bochum, Germany

ABSTRACT

Manchado C, Pers J, Navarro F, Han A, Sung E, Platen P. Time-motion analysis in women's tean
handball: importance of aerobic performance. J. Hum. Sport Exerc. Vol. 8, No. 2, pp. 376-390, 2013
Women's handball is a sport, which has seen an accelerated development over the last decade. Data ol
movement patterns in combination with physiological demands are nearly nonexistent in the literature. The
aim of this study was twofold: first, to analyze the horizontal movement pattern, including the sprin



TATCH ANALYSIS OF ELITE ADOLESCENT TEAM

IANDBALL PLAYERS

OHAMED SOUHAIEL CHELLY,'? SouHAiL HeErMassL,'? Ripna Aouvapr,? Riapa Kuavira,!?

H)LAND VAN DEN TiLLAAR,>* KARIM CHAMARI,>®

AND Roy J. SHEPHARD®

esearch Unit “Evaluation and Analysis of Factors Influencing Sport Performance,” Higher Institute of Sport and Phystece
lucation of Ksar Said, Tunts, Tunisia; “Higher Institute of Sport and Physical Education of Ksar Said, Tunis, Tunisia;

esearch Center for Sport, Health and Human Development, Vila Real, Portugal; * Department of Teacher Education and Spos
Sogn and Fyordane University College, Sogndal, Noreway; “Tunistan Research Laboratory “Sport Performance Optimisation,
NMSS, Tanis, Tunisia; and ”Fﬁmfw of Physical Education and Health, University r::/ Toronto, Toronto, Ontarre, Canad

3STRACT

elly, MS, Hermassi, S, Aouadi, R, Khdifa, R, Van den Tillaar, R
K, and Shephard, RJ. Match analysis of elite
olescent team handball players. J Strength Cond Res
(9): 2410-2417, 2011-The purposes of this study were
examine the activity profile of elite adolescent players during

amari,

jular team handball games and to compare the physical and
tor performance of players between the first and second
ves of a match. Activity patterns (video analysis) and heart-
e (HR) responses (telemetry) were monitored in top national-
ision adolescent players (18 men, aged 15.1 + 0.6 years)

Marta Bon: SAGIT sistem

) source: Kovacic,
Pers, Sibila, Pori

INnTRODUCTION

ompetitive team handball is an intermittent |
intensity body-contact team sport that req
a combination of aerobic and anaerobic fitne
perform a sequence of well-coordinated actix
(9,10,15,29,35). Performance in a variety of intermittent 1
sports has been linked to the participant’s speed, pc
strength, agility, and a sustained ability to repeat short ]
intensity bursts of activity throughout a match, rather
the capacity to sustain a steady submaximal work rate
Team handball places a heavy emphasis on sprin

running, jumping, and throwing (17). A detailed knowl

9




MILIONS OF DATA

Columnl + Column1.timestamp |+ |Colum + Columnl. ~|Columnl.spe = ColumnZl.tra ~ Columnl.st ~ Columnls ~ ColumnL.hit f+ ColumnLt ~ Col v Columnl, = Column ~ Columnl ~ Colur

775 2018-05-27 16:06:37 392 20,003187  19,592222 -0.043,1.366 -0,043499 1365847 -0,734696  2,448308 O field 3 01:
721 2018-05-27 16:07:21 392 9252181 32137924 -10.856,-1.411  -10,855976 -1,410558 -1,111231 0982297 1 field 776 0 02:
781 2018-05-27 16:07:45 392 7812576 28,797285 12.79,-3.008 12,789906  -3,008468 -0,130726  1,098193 O field 720 2 02:
774 2018-05-27 16:07:47 392 5192596 24370911 14.818,0.326 14817646 0325976 -0,732654 1381052 1 field 720 0 03:
781 2018-05-27 16:08:30 392 8510197  22,043369 11.834,-2.396 11834171 -2,396393 0039225 1712374 0 field 720 2 03:
725 2018-05-27 16:09:03 392 8932418 33868427 -11.6063.053  -11605692  3,053469 0732436 1331619 1 field 716 0 03:!
730 2018-05-27 16:10:42 392 63439 23112461 -16.0754.984  -16,074612 4983612 -0,844906 22486 0 field 176 2 05::
781 2018-05-27 16:10:52 392 7900795  28,395889 12.131-0.703 12,130577  -0,703383 -0223493 2081473 0 field 720 2 05:4
737 2018-05-27 16:10:58 392 4570797 24850658 -15.569,1.121  -15568857 1121232 0854158 1539661 1 field 776 0 05:!
774 2018-05-27 16:11:52 392 6826739 26,29916 13.896,3.056 13,895704  3,056458 -0928671 069834 1 field 720 0 06::
730 2018-05-27 16:12:38 392 6055486 27926834 -15.26,3.769 -15,260075  3,768557 -0818627 1936377 0 field 776 2 07:(
818 2018-05-27 16:12:52 392 6,839539 2619072 -14.817-4.463  -14817019 -4 462735 0297327 1267459 O field

735 2018-05-27 16:13:27 392 7247123 28286766 -12.756,-0.2 -12,755625  -0,199547 1,168167 0683321 1 penalty 776 0 07:
784 2018-05-27 16:14:05 392 7339601  10,931209 15.356,-5.683 15,355894  -5,683486 0973222 0350685 1 field 720 0 08:!
737 2018-05-27 16:14:23 392 8946925 31223679 -11.1060.975  -11,106378  0,975169 1498642 0878607 1 field 776 2 08::
787 2018-05-27 16:14:50 392 6813786  31,027645 16.406,5.789 16,405792  5,788726 151285 1505677 0 field 5 09:(
774 2018-05-27 16:15:42 392 5758382 22963894 14.242 -0.054 14241871  -0,053973 0663662 075617 1 field 720 0 09:!

818 2018-05-27 16:16:06 392 7149314 27826506 -15.257,5.35 -15,257256  5,349679 0084475 1111744 0 field
818 2018-05-27 16:16:29 392 7299882 27,023489 12.705,-0.279 12,705441  -0,27872 0,888921 10697 O field

779 2018-05-27 16:17:05 392 7,042339 2391617 12.958,-0.038 12957762 -0,037601 -0909844 3195169 0 penalty 720 0 10:4
818 2018-05-27 16:17:06 392 7057384 30,835667 12.943,0.006 12942619  0,006442 0551293 17283 1 field (4]
737 2018-05-27 16:17:52 392 6173814 27436218 -15.827-455  -15826923  -454983 1032818  0,799947 1 field 776 0 NI

Tabelle5 | Tabelle1 @ q



Univerza v Ljubljani
Fakulteta za elektrotehniko

ONE EXAMPLE " SCIENTIFICAL APPROACH IN ;‘ |
TRAINIG/GAMES ? 3

| J— e,
I

| —

1. LOADING .

SAGIT SYSTEM ' 'EAMRA
2. SAGIT -CO

VISON SISTE

BT SAGIT - Sledilni modul. G:\sagit-test\cetitinal\cetrtinal.spf
: =
+

http://vision.fe.uni-
lj.si/people/JanezP.html

R R S R

Igrale:
<<-zs‘ 5|1|1‘5‘25| 1s| A € | M
& Sledi> a Prikazuj barve
Sistemska sporocil B F {1 N
Pripravljen. E: G K -
o Sar
/ £
I stav L b = s)-"é{_}i-
- .




ESAGIT - Sledilni modul. G:\sagit-test\cetrtinad\cetrtinad. spf

D o
[y =
—

@ Koncaj in shrani

_.'_

oo
o oo

—

8 Nastavitve

@ |z2vozi podatke

L e s e s e

=1 —J—

o ey L ST m
Lo e

—

— o
Lo e e e e e

0
I3
0

£ Izlociigralce

[v Oznake igralcey

] j 00:07:51:22

L I I A L A A A L A A A A L A L A A A A L A A A L A A A A B L A I A A A A A A A A A R A A A B B |

: : : : ~ gralci:
20| KO < | #1> | 40 | #2553 15D : A E | M
' ' ' ' & Sledi» m Prikazuj barve
~ Sisternska sporocila: B | F | 4 N
Pripravlien. C | G | K
| | 1
S i1k D H L b,
Marta Bon: SAGIT sistem source: Kovadic,

Pers, Sibila, Pori



Marta Bon: SAGIT sistem source: Kovacic,
Pers, Sibila, Pori



122 ki 23-1nl kKmh

Marta Bon: SAGIT sistem source: Kovacic,
Pers, Sibila, Pori



RESULTS: ONE GAME:

amounT OF cYCLIC MOVEMENTS

whole game 1700
= ! t

- Nhnnnn 223e
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-
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Marta Bon: SAGIT sistem source: Kovadic, 29

Pers, Sibila, Pori



One team _ all players
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Pers, Sibila, Pori




LEFT WING, FIRST 10 MIN. OF THE GAME

0-1.4 m/s 3.0-52 mfs 5.2-Inf m/s

31

Marta Bon: SAGIT sistem source: Kovacic,
Pers, Sibila, Pori



6:0 DEFENCE; 4

Marta Bon: SAGIT sistem source: Kovacic,
Pers, Sibila, Pori




3: 2: 1 DEFENCE ; 1

2 mis 5.2- Inf m/s

Marta Bon: SAGIT sistem source: Kovacic,
Pers, Sibila, Pori
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1. DISTANCES

2. Are the diferences so significantely
according to plazing positions, that we
have to organize different traing dor
WINGS/ BACK / PP / GK

6‘0.’, EHF Competence Academy & Network




CCA 15 000 ARTICLES

gle Uéenjak handball analysis motion

Priblizno 14.900 rez. (0,08 s)

An analysis of fithess and time-motion characteristics of handball
MJL Alexander, SL Boreskie - The American journal of ..., 1989 - journals.sagepub.com

This study was conducted to determine some fitness parameters of two elite handball
players, including the current world champion, and also to determine some of the time-
motion characteristics of the game of hand ball. The VO2 max values of the two pl

Y¢ Y9 Navedenov 84 virih Sorodni ¢lanki Vse razlicice: 3

. ere ...
n...

Injury mechanisms for anterior cruciate ligame les in team handball: a [PDF] researchg

i systematic video analysis
stumu  OE Olsen, G Myklebust... - The American jo >-., 2004 - journals.sagepub.com
Objective To describe the mechanis nterior cruciate ligament injuries in female team
handball. Study Design Descripigs®Video analysis. Methods Twenty vi...
ente Yr U9 Navedenov iih  Sorodni &lanki  Vse razliice: 13
'edbe
Observation and analysis of large-scale human motion [PDF] psu.edu
J Per§, M Bon, S Kovaci¢, M Sibila, B DeZman - Human Movement Science, 2002 - Elsevier
... Finally we present some results of handball match analysis to emphasize the importance of
large-scale motion acquisition, and discuss the results. 2. Related work. A lot of research related
to large-scale human motion has been done in the last ten years ...
Y% Navedeno v 139 virih Sorodni Clanki Vse razliCice: 12
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https://www.dropbox.com/s/8ygcau8p8ty2in0/Screenshot 2018-04-05 12.40.06.png?dl=0
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The developemt is not OVER !!!
Inovations in SPORT

“WE CANNOT SOLVE A y

PROBLEM BY USING THE
SAME KIND OF THINKING
WE USED WHEN WE
CREATED THEM.

- ALBERT EINSTEIN

i

Tecnologia & Inovagao

EHF Competence Academy & Network



https://www.hawkeyeinnovations.com/
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Technology is rapidly changing professional spi
to reach their maximum potential, while

people’s lives.
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Marta Bon: SAGIT sistem source: Kovadic,
Pers, Sibila, Pori



http://medicalfuturist.com/tTechnology-changes-the-future-of-professional-sports/
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768 x 458 - thenextweb.com




novation in Sports Technology — Digital referee

admin Concept future Commentis 8

HTTP:/ITECHFUTURE.COM/INNOVATION
+~FECHNOLOGY-DIGITAL-REFEREE/



996 x 497 - Slike so morda zascitene z avtorskimi pravicami

http://MeitaBels. eaIT Xstdp 1/theseusitd Kdvadicsmart-hat-sets-bar-high-for-wearable-sports-technology/

Pers, Sibila, Pori



Bi;line - Smart tech
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Joint Virtual Reality Conference of EuroVR - EGVE - VEC (2010)
T. Kuhlen, S. Coquillart, and V. Interrante ( Editors)

A Virtual Reality Handball Goalkeeper Analysis System

B. letc], F. Zeidler! ., G. Brudcr', F. Steinicke! . K. Hinrichs', L. Fischer® and J. Schorer?

! Department of Computer Science, University of Munster, Germany
2D4.=t|_1art|r|er|t of Sport Science, University of Miinster, Germany

Abstract

Understanding how professional handball goalkeepers acquire skills to combine decision-making and complex
motor tasks is a multidisciplinary challenge. In order 1o improve a goalkeeper’s training by allowing insights
into their complex perception, learning and action processes, virtual reality (VR) technologies provide a way to
standardize experimental sport situations.

In this poster we describe a VR-based handball system, which supports the evaluation of percepiual-motor skills
of handball goalkeepers during shots. In order to allow reliable analyses it is essential that goalkeepers can move
naturally like they would do in a real game situation, which is often inhibited by wires or markers that are usually
used in VR systems. To address this challenge, we developed a camera-based goalkeeper analysis sysitem, which
allows to detect and measure motions of goalkeepers in real-time.

Categories and Subject Descriplors (according to ACM CCS): Computer Graphics [1.3.7]: Three-Dimensional
Graphics and Realism—Virtual reality Information Interfaces and Presentation [H.5.1]: Multimedia Information
Systems—Artificial, augmented, and virtual realities
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https://www.youtube.com/watch?v=zxnqdOd46eo
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