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Agenda

e DEXL - LNCC

e The Olympic Lab Project

e Interdisciplinary Data Science

e SAHA — Sistema de Apoio Holistico a Atletas
e Final Remarks
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Laboratério LNCC-MCTI DEXL @
(dexl.Incc.br)

e Fundado em 2009
e Obijetivo:
- Desenvolver técnicas, métodos, algoritmos para apoio “a Geréncia e
Analise de Dados Cientificos
e Atuacéo:

- Orientagdes de Mestrado e Doutorado
e 3 Doutores e 2 Mestres formados
e 6 Doutorandos e 2 mestrandos
e 2I.C.

- Desenvolvimento
e 6 programadores

- Parcerias
e O.N., COB, EMC Research, INCT MACC
e INRIA — Montpellier — Team Associé

DEXL — Pesquisas em Andamento@
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The Olympic Lab Project

e Olympic Lab Project

- Funded by FINEP — R$ 13M
Coordinated by: COPPE — Crie Lab
Executed by: COB

Institutions: COPPE,UFRJ, COB, UERJ, INTO,
LNCC,UNIRIO

Begin: January, 2010;
Operation Start: December 2015

i

Facility
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Main drives

e Objective
- To improve Brazilian position in world high-
performance sports ranking
e Approach

- To improve athletes results through scientific
analysis over specific metabolic-behavioral-
physiological-mechanical-nutritional condition

e Means

- To build the first Latin America Research Center
for High-Performance Athletes

Principles @
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Activity Axes
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Publication

Inter-disciplinarity
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Disciplines

Medicine
Physiotherapy
Behavior
Biomechanics
Physiology
Biochemistry
Nutrition
Training

Computational Modeling

Lab Process Model

P

LABORATORIO OLIMPICO COMO SISTEMA ADAPTAVEL PROCESSADOR DE INFORMAGOES
Modelagem R18 —13.02.2015

INFLUENCIAS AMBIENTAIS GERAIS
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Gestdo Sistémica do Laboratério Olimpico

Desenvolvimento de Solugdes
Transdisciplinares

Planejamento de Atendimento
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INSTRUMENTS IN BIOMECHANICS

) motion

[Glenn Walking 2012-03-16
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@DELSYS

WEARABLE SENSORS
FOR MOVEMENT SCIENCES

H0l 0T neddaaed < 7 » B Awwnowlde
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KISTLER

measure. analyze. innovate.

DATA CAPTURING AND @
ANALYSIS IN BIOCHEMISTRY




BLOOD EXTRACTION @’
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Biochemistry data - Football
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José Alexandre Marques Junior (Ramires)
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A science based on data

Data Collection Protocol

® Excel File Edit
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View Insert Format Tools
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Data Window Help #
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On the 29 ™ we perform the analyses just in four athletes.

Team 1: ACC$ BOS
Team 2: EFSR & PSCS.
Team 3: AMMF & RACS
Team 4: GO} & VAGF

Training section JACC B0S

|Calibri (corpo) [#(12 |=| B I =l $ % 0 P M EEB-SA-
| sheets Charts, Smartart Graphics | WordArt
A [ B [ € [ o [ E [ F G 1 I K [ ™M
Days
3/25/14 3/26/14 3/27/14 3/28/14 3/29/14 3/31/14
E “6:45 to n=8 0 n=8 n=8 n=8 n=4
& o 7:30 n=8
= 8:00am Team 1 Team 1
6 9:00am Team 2 Team 2 Team 2 Team 2
o Team T Te Te
10:00am Team 3 eam 3 ‘eam 3 ‘eam 3
11:00am Team 4 Team 4
= 3:00pm Team 1 52210 621 rest 684 Team 1
4:30pm Team 4 Team 4
Legend: The 2014 Beach Volleyball eyball Training C " 25.for have
infour d Fast, Pre, the weekend.

[ 6 5cRL [ CaPs [© NuM

6/18/15

13



6/18/15

Basis for Normalization Using Albumin
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e Changes in albumin most likely reflect changes in total plasma protein

concentration related to hydration

e Results for other proteins were therefore normalized using albumin (albumin
assumed to be constant in each sample, and same for all individuals)

Laboratério de Bioguimica de Proteina:
'UNIVERSIDADE FEDERAL DO ESTADO DO RIO DE JANEIRO.
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PCA: F1

vs F2

Observations (axes F1 and F2: 48.08 %)
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Big Data in e-Sports

i

e Reflects the data deluge observed as a result
of athletes scientific follow-up

e Input from different disciplines: sportomics (ref.
L. Cameron, LBP)

e Instruments capturing/generating data

6/18/15
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COMMUNICATIONS
T 2 s ACM

In Science and Beyond

e “Scientists are spending
most of their time
manipulating, organizing,
finding and moving data,
instead of researching. And
it’ s going to get worse”

- Office Science of Data CBNCENTIE  retearchei
Management challenge - DoE ittt =it

“Surviving the
- Data Deluge

Science

oneuLIojul

Zmany

"Topic of the
decade
USP-IAG

e-Science

e “In the future, e-Science will refer to the large scale science that will
increasingly be carried out through distributed global collaborations
enabled by the Internet. Typically, a feature of such collaborative
scientific enterprises is that they will require access to very large data
collections, very large scale computing resources and high
performance visualization back to the individual user scientists. It is a
scientific process that uses global networks of computing
infrastructures (often referred to as the "cyberinfrasctructure"), data-
gathering instruments, analytic software, and of course, scientists
themselves. ”

e National eScience Centre, Uk

COB - LNCC 2013

6/18/15
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Big Data - Dimensions

1q,video, audio
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SAHA - Cockpit for e-Sports

P

SAHA - SISTEMA DE APOIO
HOLISTICO AO ATLETA

6/18/15
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Objetivo Projeto SAHA

e Desenvolver um programa de pesquisa em
Modelagem Computacional centrado no
método cientifico em apoio a melhoria de
desempenho dos atletas.

- Meta

e Desenvolver métodos, modelos e técnicas com foco na
geréncia e analise de dados produzidos pela pesquisa
centrada no atleta

Desafios @

e Uniformizar os tipos de dados de
acompanhamento

e Integrar dados
e Analisar os dador
e Disponibilizar os dados

6/18/15

19



Trajetéria basica de: 01/09/2010 & 27/0:

6/18/15
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Ciéncia do Esporte Integrada @

.->Q,~
-

Modelo Abstrato

m———

Data Management

Data Analyses

6/18/15
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Arquitetura do Sistema

Laboratorio
Nacional de
Computacio
Clentifica

i

Abordagem

e Atleta e seus elementos observaveis
- Variaveis de observagao
e Variacao dos elementos observaveis
- Tempo
- Estado do treinamento
e Observagdes pseudo-continuas
- Coleta de material em diversos momentos da vida do atleta
- Interpolagéo prové uma simulagéo de variagéo continua no
tempo
e Observagdes discretas

- Registros pontuais do estado do atleta
e Medicagao
e Lesdo
o ...

6/18/15
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Trajetéria

Modelar o processo de acompanhamento do
atleta como a trajetéria um elemento virtual no
espaco de valores validos

Analise topoldgica de trajetdrias

Elemento de uniformidade entre as disciplinas
Trajetoria:

- Atleta

- Rotina (sequencia de estados)

- Elemento Observavel

P

Modelo de Trajetéria

ts

seeees : Caminho
t, t, b5, by, ts, ts, t5, tg, t,  linstantes de tempo

Um caminho espacgo-temporal de um objeto em
movimento. (Spaccapietra et al., 2008)

6/18/15
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Estados

e Divisao do tempo
segundo semantica
do treinamento Ly

E1 E2

Estados de Treinamento

Planejamento
eqlado
| [ [ |
Desjejum Pre-treino Exercicio Recuperagéo
[ l |__l___7
| | | | |
pre || durante pre pos
{Jejum}  {Aqueci Pre-pos {Pre-aqueci {Pos-aquecj {pre-regata, {pos-regata, {2 horas,

Mento,  desjejum mento mento pre-500} pos-500} 212min}
60 min} Q

{Pos-aqueci

mento-manha-pre-luta}

6/18/15
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Rotina

Intervalo de Tempo

RotinaA ©

Elem.Ob.1 @

Elem.Ob.2 @
Elem.Ob.3 @

DEXL LAB

La®

Depédsito de Dados SAHA
(simplificado)

conceito de rotina (dimensé&o)

Rotina

horalnicial: TIME

P
o
o
% datalnicial: DATE
o
5y
< horaFinal: TIME

idRotina: INTEGER

<

Estado ~
¥ idEstado: INTEGER
& nomeEstado: VARCHAR(100)

Rotinalnstanciada ~|
7 idRotinalnstanciada: INTEGER]
o idEstado: INTEGER (FK)
idRotina: INTEGER (FK)
sequencia: INTEGER
datalnicial: DATE

dataFinal: DATE

horalnicial: TIME

horaFinal: TIME

00000

(dimensé&o)
haliscas -
# idAvaliacao: INTEGER
@ idRotina: INTEGER (FK)
< localAvaliacao: VARCHAR(500)|
 tipohvaliacao: CHAR

(dimensé&o)
ElementoObsevavel 5
# idElementoObservavel: INTEGER
@ nomeElementoObservavel: VARCHAR(100)
 custoElementoObsenaiel: DOUBLE
& mnemonicoElementoObservavel: VARCHAR(S)

(dimensé&o)

Atleta
§ idAtleta: INTEGER

& nomeatleta: VARCHAR(100)

© generoAtieta: CHAF

R
& nascimentoAtieta: DATE
© mnemonicoAtieta: VARCHAR(26)

4

modelo de trajetdria (Fato)

Hedicao -
 idMedicao: INTEGER

& idTrajetoria: INTEGER (FK)

% origemilovimento: INTEGER (FK)
% destinollovimento: INTEGER (FK)
% idElementoObsenvavel: INTEGER (FK)
4 idRotinalnstanciada: INTEGER (FK)
@ idhvaliacao: INTEGER (FK)

% valorledicao: DOUBLE

% horabledicao: TIME

© tipoBES: CHAR

&

Trajetoria -

 idTrajetoria: INTEGER
& idAtieta: INTEGER (FK)

@ idElementoObsenvavel: INTEGER (FK)

& o

vimento ~
¥ idMovimento: INTEGER

6/18/15
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SAHA - Home

SAHA Pl o comro s
° Snens g

nhamenta holistico de atletas

Departamentos

9C SAHA o

Sistema para acompanhamento halistico de atletas

T{aboratdrios |

i

SOBRE CONTATO

T =

Modelagem Bioquimica de Comportamento
Computacional Proteinas
Este laboratorio & responsavel por Este laboratério & responsavel por Este laboratério é responsavel por

aaaaaaaaaaa

LABS

6/18/15
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Departamentos

Fisiologia do Esporte

Este laboratorio é responsavel por

acessar

Coordenacgao INOVE

Este laboratério é responsavel por

Biomecanica

Este laboratério & responsavel por

acessar

Geréncia do Sistema

Este laboratorio & responsavel por

Base de Conhecimento

Este laboratério é responsavel por

acessar

Atleta

[ —

Atieta
Cadastro

Lista

Equipe
Modalidade

Esporte

Atleta / Cadastro
Nome:
’ Mnemeni
Genero:
v Data d

Fabio Porto

Pentatio ma

B ... | oo

6/18/15

27



Rotina de Treinamento

Inicio

Atleta/Equipe

Elementos observaveis

Métricas

P Rotina

Estados
Cadastro

Lista

25 v resultados por pagina

Estados

Pré treino

Pés exercicio

Pés musculagio

Pés Tiro de 150m

Pos Tiro de 300m

Tino de nroietn

cdo de 2¢h

Pesquisar

Estado de referéncis

Pré treino

Pos exercicio

Pés exercicio

Pés Tiro de 150m

Pos Tiro de 300m

Recuperagdo de 24h

Rotina Executada

SAHA

Metricas

P rona

Estados
Tipo de projeto

Dados do projeto

Tipo de avaliagao
Planejamento da rotina

Cadastro

Lista

Planejamento do treino / Editar

Nome do treino:

Treino Judo

Estados e tempos / Ordenagao

ESTADO

ejum

Corrida

Pos Treino

[ savar [ ista e panciamenics

TEMPO

01:00:00

01:00:00

01:00:00

6/18/15
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CONCURRENCY AND COMPUTATION: PRACTICE AND EXPERIENCE
Concurrency Computat.: Pract. Exper. 2012; 24:1497-1512
Published online 9 November 2011 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/cpe.1869

SPECIAL ISSUE PAPER

A metaphoric trajectory data warehouse for Olympic
athlete follow-up

Fabio Porto !'*:¥, Ana Maria de C. Moura !, Frederico C. da Silva!, Adriana Bassini3,
Daniele C. Palazzi !, Maira Poltosi !, Luis Eduardo Viveiros de Castro?> and
L. C. Cameron?

! Extreme Data Lab (DEXL Lab), National Laboratory of Scientific Computing (LNCC), Petrdpolis, RJ, Brazil
2Brazilian Olympic Committee (BOC), Rio de Janeiro, RJ, Brazil
3 Laboratory of Biochemistry of Proteins, Federal University of the State of Rio de Janeiro (UNIRIO), Rio de Janeiro,
RJ, Brazil

Int’l Association of Computer Scien
Sport (http://www.iacss.org/)

Prof. Martin Lames r
Technische Univ. Munchen

IA[E)SS

Imprint
IACSS | 1JCSS | Services

You ae heres 1ACSS 20152235000 QAR
IACSS International Association of Computer Science in Sport (IACSS) Latest News

@ Objectives The International Association of Computer Science in Sport (IACSS), and the predessesor (the WorkingGroup .
COSISP), have been founded to improve the international cooperation in the field of Computer Science in Sport. 10" International Symposium on Computer

Y Obviously, the internationalization of this discipline is of great importance for the exchange of views, the Z;'fﬁ' 2"[‘,15;"’3 I(‘"‘.Sosrsg ls)hsz"“"'b"
O IACSS-Board discussion and presentation o current research results as wellasthe realization of joint research projects. This  °"_ 112 9 p chs‘sg eth
@ IACSS-Registration has also been become apparent by nine successful International Symposiums "Computer Science in Sport * in b_‘" "‘{‘ ‘j e“"e’m:"s"‘u " be"ﬁ:‘_‘e the
iannual conference 2015. It will be held in

Cologne (1997), Vienna (1999), Cardiff (2001), Barcelona (2003), Hvar (2005), Calgary (2007), Canberra (2009),

Shanghai (2011) and Istanbul (2013). Loughborough from 9th-11th September, 2015. Due

to many requests the submission deadline has been
extended until 10th June, 2015. For further
Cooperations information visit the conference website
http://gradients.lboro.ac.uk/iacss2015.

@ National associations

@ Contact

International Council of Sport Science and Physical Education (ICSSPE)

International Sports Engineering Association (ISEA) PACSS established in Portugal
. Collese of Sport Science (ECSS The Portuguese Association of Computer Science in
uropean College of Sport Science (ECSS) Sport (PACSS) was officialy founded at a meeting of

15 frundatinn memhare and haard memhare
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Comentarios Finais

e Sportomics € uma nova abordagem de
melhoria no esporte através da investigacao
cientifica interdisciplinar

e A ciéncia da computacado tem um papel
fundamental no desenvolvimento da
sportomics com:

- técnicas, modelos, metodologias

e Sportomics € uma fundamentalmente uma
ciéncia de dados

P

Comentarios

e Sportomics € centrada no ser humano
- Tratamento de informagdes qualitativas

- Medigdes de homens/mulheres normais nao
refletem as de atletas

e Analise integrada é um grande desafio
- Correlagdes desconhecidas
- Métodos de investigagao

e Mecanismos de coleta de informacgdes com
menor impacto no atleta e em sua atividade

6/18/15
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e Membros do Laboratério DEXL
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- Bolsista Debora Cerqueira
- Bolsista Dionisio Porto
- Bolsista Enver Choque
- Bolsista Adolfo Simdes
e UNIRIO
- Prof. L. C. Cameron
- Dr. Adriana Bassini
e COB
- Dr. Sidney Cavalcante,
- Julio Noronha
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Laboratério de Bioguimica de Proteinas
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