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Models

Limitations and difficulties:

When the systems that implement the models are fed with fixed
values that represent dynamic parameters.
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Models in Forest Fire Spread Prediction

Models

In fire predictions models:

Some input parameters must be estimated from indirect
measurements, generating a prediction distant from reality.

-wind conditions
-vegetation
-humidity

-etc.

Evolution of
the fire line

Forest fire prediction model
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Objetive:
To increment the parallelism level of the ESS method by including
the Island Model in the Parallel Evolutionary Algorithm (PEAs),

and verify if some improvement in the quality of the prediction of
ESS is reached.
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Two versions of ESS: 1) Unique Population and 2) Multiple Populations



Evolutionary-Statistical System with Island Model
00®000000

ESS and ESS-IM

ESS-IM

Objetive:
To increment the parallelism level of the ESS method by including
the Island Model in the Parallel Evolutionary Algorithm (PEAs),

and verify if some improvement in the quality of the prediction of
ESS is reached.

Evolutionary
Statistical
System-ESS

Unique Population
and Parallel
Evaluation

Two versions of ESS: 1) Unique Population and 2) Multiple Populations



Evolutionary-Statistical System with Island Model
000®00000

ESS and ESS-IM

ESS-IM

Objetive:
To increment the parallelism level of the ESS method by including
the Island Model in the Parallel Evolutionary Algorithm (PEAs),

and verify if some improvement in the quality of the prediction of
ESS is reached.

Evolutionary
Statistical
System-ESS

r ,

Unique Population Multllple
and Parallel — Populations
Bl and Migration

Two versions of ESS: 1) Unique Population and 2) Multiple Populations



Evolutionary-Statistical System with Island Model
0000e®0000

ESS and ESS-IM

ESS in detail

Parameters
Vectors

OS Worker;

Parameters PEA

Vectors

OS Worker, 0S Master

Parameters
Vectors

OS Worker,

ESS: a detailed schema



Evolutionary-Statistical System with Island Model
000008000

ESS and ESS-IM

ESS in detail

Parameters
Vectors

OS Worker;
Evolved
Population

CS Master

Parameters

Vectors

OS Worker, 0S Master

Parameters
Vectors

OS Worker,

ESS: a detailed schema



Evolutionary-Statistical System with Island Model
00000000

ESS and ESS-IM

ESS in detail

Parameters
Vectors

OS Worker;
Evolved
Population

CS Master

Parameters

Vectors

OS Worker, 0S Master

Kign_i

Parameters
Vectors

OS Worker,

ESS: a detailed schema



Evolutionary-Statistical System with Island Model
©0000000e

ESS and ESS-IM

ESS in detail

Parameters
Vectors

OS Worker;
Evolved CS Master

Population
o= ST

OS Worker, 0S Master

Parameters
Vectors

Kign
ign_i-1
Kign_i

Parameters
Vectors

OS Worker,

ESS: a detailed schema



Evolutionary-Statistical System with Island Model
©00000000e

ESS and ESS-IM

ESS in detail

Parameters
Vectors

i \

t0 0Sin ty
\

OS Worker;

| o e — \
Master PEvoIIvefi CS Master /}\
opulation B
Parameters PEA Y

‘ SS *‘“\\7” >

SK FF

Vectors

OS Worker, 0S Master

Kign_i1

Kign_i

Parameters
Vectors

OS Worker,

ESS: a detailed schema



Evolutionary-Statistical System with Island Model
©0000000000

Communication and population treatment

Master/Worker model

Master/Worker,;
MONITOR
MASTER MASTER MASTER
ISLAND, ISLAND, ISLAND;

Hﬂ Population

O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
0®000000000

Communication and population treatment

Master/Worker model

Master/Worker,;
MONITOR
MASTER MASTER MASTER
ISLAND, ISLAND, ISLAND;

Hﬂ Population

O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
00®00000000

Communication and population treatment

Master/Worker model

Master/Worker,;
MONITOR
MASTER MASTER MASTER
ISLAND, ISLAND, ISLAND;

Hﬂ Population

O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
000®0000000

Communication and population treatment

Master/Worker model

Master/Worker,;
MONITOR
MASTER MASTER MASTER
ISLAND, ISLAND, ISLAND;

R Hﬂ Population

w,
L

B <>

(WME <>
(WS >
([mE >
(mE <>

O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
0000@000000
Communication and population treatment

Master/Worker model

Master/Worker,;
MONITOR
MASTER MASTER MASTER
ISLAND, ISLAND, ISLAND;

v 3 P

W, W, W, | W, w, | w, Hﬂ Population
LA | m/ .
Master/Worker,, Master/Worker,, Master/Worker,, O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
00000e00000

Communication and population treatment

Master/Worker model

Master/Worker,;

MONITOR

g 8 8

MASTER  Migration | \ASTER Migration | \ASTER
-l -3
ISLAND, ISLAND, ISLAND;

v 3 P

W, W, W, | W, w, | w, Hﬂ Population
LA | m/ .
Master/Worker,, Master/Worker,, Master/Worker,, O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
000000e0000

Communication and population treatment

Master/Worker model

Master/Worker,;

MONITOR

o3 Sh b

MASTER  Migration | \ASTER Migration | \ASTER
-l
ISLAND, ISLAND, ISLAND;

P 1 P 3 t 1
HH Ppopulation

w; W, W, W, W, | W,
LA | m/ .
Master/Worker,, Master/Worker,, Master/Worker,, O Individual

ESS-IM communication and population treatment



Evolutionary-Statistical System with Island Model
00000008000

Communication and population treatment

ESS-IM in detail

. S Mast | ito0Sinty
asteta Evolved | CS Master >
Population
Parameters J PEA P! s
Vectors ‘
2
i 0S Workers.s 05 Master sk | FF ‘
- 0S Workerg., N
ISLAND,
ISLAND;
t=t, t=t;
time
‘ | toosint,
| toOSint.
) Evolved | CS Master i g
! parameters | Populati
Parameters PEA opulation ss
Vectors
v
0S Workerj.; 0S Master s .

,,,,,,,,,,,,,,,, 0S Worker;.,

ESS-IM: a detailed schema



Evolutionary-Statistical System with Island Model
00000000800

Communication and population treatment

ESS-IM in detail

A
t=ty t=t,
el N
Migration
\ Maste 0 ———F— to OSin tig
asteta Evolved | CS Master >
Population
Parameters J pen W P! s
Vectors ‘ N
2
0S Worker,.; 05 Master sk | FF ‘
0S Workerg.,
ISLAND,
A
Migration
v
ISLAND;
t=tg ;
time

| toosint,,
Master; Evolved | CS Master d >
| E—— Populati
Parameters PEA P s
Vectors 7
v
0S Master
0S Worker;.; Migration || SK FF ‘

,,,,,,,,,,,,,,,, 0S Worker;.,

ESS-IM: a detailed schema



Evolutionary-Statistical System with Island Model
0000000000

Communication and population treatment

ESS-IM in detail

N
t=tiy t=t
time| | e L
Migration
( Mt ; T toOSinti
1 jaster,
al Evolved CS Master, >
Population
Parameters J pen R ss
Vectors ‘ -
v
0S Worker,.; 05 Master sk | FF ‘
Kign_i-1
0S Worker,.,
ISLAND, CS Monitor l
v
A
Migration Monitor SSm
v
ISLAND;
t=tiy i
time
! toOSint,.
Master; Evolved | €S Master : >
Populat
Parameters PEA cpuaren
Vectors -
0S Worker;; 0S Master
rrrrrrrrrrrrrrrr 05 Worker;., Kign_i

ESS-IM: a detailed schema



Evolutionary-Statistical System with Island Model
0000000000e

Communication and population treatment

ESS-IM in detail

A
t=ty t=t,
el N
Migration
\ Maste 0 ———F— to OSin tig
aster,
2 Evolved | CS Master >
Population
Parameters J pen W P! s
Vectors ‘ N
2
0S Worker,.; 05 Master sk | FF ‘

Kign_ir1
OS Worker,.,

ISLAND, >
CS Monitor v l PKign i1
A
Migration Monitor SSu | | PPuap :.
v !
ISLAND;
t=t, i
time

| to0Sin tu;
i >k

Master; Evolved | CS Master
! Parameters | Population
Parameters PEA P!
Vectors
0S Worker;, 0S Master

,,,,,,,,,,,,,,,, 0S Worker;.,

ESS-IM: a detailed schema



Evolutionary-Statistical System with Island Model
.

CS-Monitor: three different alternatives

CS-Monitor, different criteria

CS Monitor |
PKign_i-1

ion_i-1 |
Monitor SSwm M».—>

1 ,

CS-Monitor: Calibration Stage in Monitor Node




Evolutionary-Statistical System with Island Model
.

CS-Monitor: three different alternatives

CS-Monitor, different criteria

CS Monitor |

PKign_i-1
»
Monitor SSwm M.—>§>

1 ,

CS-Monitor: Calibration Stage in Monitor Node

1 The best Kijg, of all islands.



Evolutionary-Statistical System with Island Model
.

CS-Monitor: three different alternatives

CS-Monitor, different criteria

T |
CS Monitor PR i1 R |

Monitor SSwm M.—>§>
i |

CS-Monitor: Calibration Stage in Monitor Node

1 The best Kijg, of all islands.

2 To calculate just one Kjg, based on statistical map that
aggregates the statistical maps of each population.



Evolutionary-Statistical System with Island Model
.

CS-Monitor: three different alternatives

CS-Monitor, different criteria

T |
CS Monitor PR i1 R |

Monitor SSwm M.—>§>
i |

CS-Monitor: Calibration Stage in Monitor Node

1 The best Kijg, of all islands.

2 To calculate just one Kjg, based on statistical map that
aggregates the statistical maps of each population.

3 The Kig, that is firstly found could be considered.



Evolutionary-Statistical System with Island Model
.

CS-Monitor: three different alternatives

CS-Monitor, different criteria

T |
CS Monitor PR i1 R |

Monitor SSwm M.—>§>
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CS-Monitor: Calibration Stage in Monitor Node

1 The best Kijg, of all islands.

2 To calculate just one Kjg, based on statistical map that
aggregates the statistical maps of each population.

3 The Kig, that is firstly found could be considered.

Due to the existence of the different mentioned alternatives:

We will conduct a detailed comparison of these options.
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Conclusions and future work

There are many issues to be considered:

@ The different ways to implement the statistical method.

@ The different alternatives for implementing the Fire Prediction
stage.

@ The influence of different migration strategies.

@ The possibilities of communication topologies.

| \

Future Work:

Further study should focus on the analysis and tuning of the
method to obtain the best possible results and compare it with
other existing methods.
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