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INTRODUCTION MOTIVATION

*EQUATION DISCOVERY (ED) IS THE PROCESS OF INDUCING SCIENTIFIC | *ENSEMBLES OF DYNAMIC MODELS HAS NOT YET BEEN CONSIDERED IN THE
LAWS AND MODELS IN FORM OF EQUATIONS FROM OBSER VATIONS MACHINE LEARNING COMMUNITY.

(MEASURED DATA) * ADAPTING THE TRADITIONAL BAGGING APPROACH, IN THE CONTEXT
‘INDUCTIVE PROCESS MODELING (IPM) BASED ON ED USES COMBINATION OF OF LEARNING ENSEMBLES OF ODE MODELS

DOMAIN KNOWLEDGE AND OBSER VATIONS (MEASUREMENTS) TO INDUCE
EXPLANATORY PROCESS-BASED MODELS OF DYNAMIC SYSTEMS

*ENSEMBLE LEARNING METHODS (ENSEMBLES) CONSIDER COMBINA-
TIONS OF MULTIPLE PREDICTIVE MODELS TO MAXIMIZE THE PREDICTIVE
PERFORMANCE OF THE SYSTEM

AIM : EVALUATE THE PERFORMANCE OF ENSEMBLE OF ODE MODELS
COMPARED TO CLASSICAL ODE MODELS WITH AUTOMATED PROCESS

BASED MODELING APPROACH
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T([jON Pt TRAIN SET | 6 DATASETS (,QNTAININQ MFASUREMENTS BY YEAR (1996-2001) BY PENALIZING (ENCOUR AGING) DIFFER-
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*MODELS ARE FORMULATED AS ODES sampling
“*K NOWLEDGE IS REPRESENTED AS LBRARY| _
OF ENTITIES AND PROCESSES
*ENTITIES ARE STATE/VARIABLE OF THE
SYSTEM ?
*PROCESSES REPRESENT THE INTERACTION]| |
*PARAMETER ESTIMATION IS BASED ON | THE ENSEMBLE MODEL ONLY SLIGHTLY IMPROVES THE OVERALL PER FORMANCE
META-HEURISTIC OPTIMIZATION OF THE ODE MODELS
*PROBMOT IMPLEMENTS CUSTOM | ADDING TOO MANY PRECEDING DATA SETS TO THE TRAINING DATADOESNT| ¢ ¥
QUANTITATIVE OBJECTIVE FUNCTIONS IMPROVE THE PREDICTIVE PERFORMANCE ' ) ,
*MODIFICATION OF PROBMOT TO MEET THESE RESULTS UNCOVER IMPORTANT CHARACTERISTICS OF THE ENSEMBLES \/, |
THE CRITERIA FOR GENER ATING APPROACH. MOREOVER, THEY CLEARLY POINT TO IMPORTANT DIRECTIONS |: (Model M: | Model M2 J| Model Mm
ENSEMBLES OF ODDE MODELS FOR. FUTURE IMPROVEMENT OF THE PERFORMANCE OF THIS METHODOQLQGY | s Frcetnla ((EMp—18.5) &' <

FOOD-WEB DYNAMICS IN AQUATIC ECOSYSTEMS

EXAMPLE CONCEPTUAL ' Zooplankton l
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