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Introduction

U Popocatepetiolcano date
back from theprehispanic
civilizations.

U Aztec codices represented its
eruptions on years 363, 1509
and 1518.
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It is at 5450 meters height

U Locateds0 kilometresat south east
from Mexico city

U Its one of the most active volcanoes in
the country
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Mexican Federal Governmers
responsible for monitoring the
eruptive activity

12 monitoring stations were deploye
around the volcano
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Introduction

U Only four stations are equipped
with HD cameras.

U Pictures are permanently taken
(7 by 24) every minute.

U We analyse pictures taken at
dTlamacasstation.

U They correspond to the period
from 5:17 to 7:3&rsof January
6", 2016
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U Datathat describe
volcanic activity is »
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often highly volatile,
irregular, and
random appearance.
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Irrequlardata is composedby two major sources
of uncertainty Huffakeret al (2016
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U (1) Real uncertainty due to the U (2) Perceived uncertainty due to
inherent randomnessand natural decisionmaker's limited perceptions of
variationof realworld processes reality
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Three perspectives on modelling

U Real uncertainty due to the '

inherent randomnessand natural
variationof realworld processes

U Perceived (accuracy limited)
Modelling partially helpful for
decision making

U Wrong perception. Modelling
uselessness for decision making
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Two types of alternatives for modelling

U Deterministic models are believed
to ignore the uncertainty.

U Mostly incapable of accurately
describe the behaviour of the

observed phenomena

Stochastic

U Stochastic models are believed to
capture much of the uncertainty

U Provide a more accurate
description of the observed

phenomena.
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¢, Stochastic or Deterministic?. Basic definitions

U Astateis a tuple of variables whidre given to a specific value.
Typicallyrepresenting aealworld phenomena.

U Aprocessmovesprogressively through set ofstates™Y , Y = X For
iInstance, the change is due to the passing of the time.

U Amachinedetermines how a process moves through one state to
another, e.g the natural or social phenomendhe machine can only be

at one state at a time

A Adeterministicmachine. For a particular staté and action”,
processess moved to only one successor state

A Astochastic machine. For a particular stat® and action, there
might be setof’Y ,"Y ,°Y  of possible successors

Whered & | is the probability of being in the state . If there arek
possible states, then the sum of probabilitiesBs 0 & i)
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Causalelationshipsare not available to
support deterministicformulations
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U Key question oinvestigating volcanods
to find outthe type of process is
generating thisobserved signal

U Fourier spectrunwas believed to be

the most suitable toolin order to
characterizevolcanoes behaviouHilborn
1994)

U NonlinearTime Series famously
documentedby Lorenz (1963pffer a
plausible alternative taraditional —
modelling.
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U This structure takes the form of orbits moving in
anm-dimensional Euclideaspace. lrepresents
the evolution of the states of the system under
study. (Konstantinoy etal. 2013.
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2. Objectives




Objectives of this research.

3 objectives y
were settled

C 1. Apply the concepts of Non Linear Time
Series (NLTS) and Dynamic Systems (DS) or
the analysisdf 2 LJ2 O digtalSt G Q&
images.

2. Apply Singular Spectrum Analysis (SSA) ta
decompose time series ;components:
Signal and Noise

3. Provide evidence to ascertain whether
time series mimics a stochastic dynamic

pProcess



