
Exploratory Analysis on Big Data 
using the MEDA Toolbox

Present and Future

José Camacho, 

Roberto Therón,

Roberto Magán

Departamento de Teoría de la Señal, Telemática y Comunicaciones

Universidad de Granada



Exploratory Analysis on Big Data using the MEDA Toolbox: Present and Future 2

Sensors
Text

Records
Images

Video

Audio

Biological

WHAT’S BIG DATA?



Cluster of Computers
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Models: PCA, PLS-DA, SPLS, GPCA, GPLS 

Dimensionality:
• Scree plots
• CV & D-CV
• SVI Plots

Structure in Variables: 
• Loading plots
• MEDA plots

Distribution of Observations
• Score plots
• MSPC: D-st, Q-st
• Covariance MSPC: ADICOV

Observations vs Variables
• oMEDA plots

Data simulation
• simuleMV

MEDA Toolbox

THE MEDA TOOLBOX
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https://github.com/josecamachop/MEDA-Toolbox

ChemoLab, (2015) 143: 49

https://github.com/josecamachop/MEDA-Toolbox


THE MEDA TOOLBOX
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https://github.com/josecamachop/MEDA-Toolbox

https://github.com/josecamachop/MEDA-Toolbox


MEDA FOR BIG DATA

Extensions for Big Data

For variables  (linear) kernel calibration with EWMA update

• Scalable to any size

• PCA/PLS, MEDA, oMEDA

• GPCA, GPLS

• ADICOV MSPC 

For observations Clustering

• Scalable to any size

• Compressed Score Plots

• Compressed MSPC
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(𝑋′𝑋)𝑡 = λ · (𝑋′𝑋)𝑡−1 +  𝑋𝑡

′
·  𝑋𝑡

ChemoLab, (2014) 135: 110
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MEDA FOR BIG DATA
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MEDA FOR BIG DATA

ChemoLab, (2014) 135:110

MEAN SCALE CROSS-PROD
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MEDA FOR BIG DATA

ChemoLab, (2014) 135:110
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MEDA FOR BIG DATA

ChemoLab, (2014) 135:110
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MEDA FOR BIG DATA

ChemoLab, (2014) 135:110
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MEDA FOR BIG DATA

ChemoLab, (2014) 135:110



14Exploratory Analysis on Big Data using the MEDA Toolbox: Present and Future

MEDA FOR BIG DATA

ChemoLab, (2014) 135:110
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MEDA FOR BIG DATA

Index file for cluster c

Content file I

-index to content file 1
-…
-…
-index to content file I

-Observation (1)
-…
-…
-Observation (H)-Observation (H*I+1)

-…

Content file 1

…
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MEDA FOR BIG DATA
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MEDA FOR BIG DATA



18Exploratory Analysis on Big Data using the MEDA Toolbox: Present and Future

MEDA FOR BIG DATA

J.P.C., (1997) 7:169 
ChemoLab, (2014) 135:110



𝐿𝑚𝑜𝑑𝑒𝑙 𝑎𝑡 𝑡: (𝑋′𝑋)𝑡 = 0.9 · (𝑋′𝑋)𝑡−1 +  𝑋𝑡

′
·  𝑋𝑡
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MEDA FOR BIG DATA



Data mining / Machine learning

Chemometrics / Exploratory Data Analysis

EDA + Visual Analytics
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MEDA: MEDA + VISUAL ANALYTICS 

 Cross-validation, …
 Variable Selection
 Outlier Identification
 …
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MEDA: MEDA + VISUAL ANALYTICS i
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THE FUTURE: DATA ANALYSIS AS A SERVICE (DAAS)

INTERNET
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THE FUTURE II:    MEDA + BIG DATA TOOLS 

Cluster of Computers

Web Server

Middelware

Multivariate Software

Web Frontend

i
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THE FUTURE II: DAAS FOR BIG DATA

INTERNET
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QUESTIONS?
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