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A new, model based approach
to promote cooperation of
natural, human-built and social processes
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TAMOP-4.2.2 A-11/1/KONV-2012-0038 project

Study on the complex environmental impacts of
human activities and on the solution of social
conflicts in a sensitive geographiccﬂ area, near a
shallow lake (Lake Balaton and its South catchment

basin)

Duration: October 2012 - January 2015
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Consortial partners:

Kaposvar University (KU)

HAS Centre for Ecological Research (CER)



Research Groups:

CER Balaton Limnologicql Institute

KU R@SQO_I’Ch GIOU.p on NO_JEU.I’O_l SCi@HC@S

KU Research Group on Social Sciences




KU Research Group on Process Network Engineering
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Principles of Direct Computer Mapping of process models

Continuous: balance equations (ODE, PDE, DAE, PDAE)
Discrete: rules (STN, DEVS)

Mathematical construct

compose decompose
Simple Simple
cognitive computational
elements elements

Let the computer know the very building elements and
structures, direcﬂy:
- by mapping the elementqry models onto an
executable (declarative) code,
- by restricting the model to stay in the feasibility
domain,
- to get a common representation for conservation
law based and informational processes.

Complex multiscqle; hybrid models can be solved.
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Model of natural processes

Model of human-built
processes
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Conventional Qpproach:
exact optimization of
simphfied models

(mathematical programming,

eg. MINLP)



Principles of human problem solving by evaluation feedback

Problem solving:
identification
control "optimization”

design, planmng, scheduhng

onal QPPTOQCh3 Evaluation feedback approac
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Jeduling

Evaluation feedback Qpproqch:
robust evaluation feedback
between the most detailed model
and an inexact (Sub)opfimator (e.g.

genetic c:tlgori’rhm)
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Preliminary experiences

- Proioiyped paiches linked to the water
network can help the muliidisciplinary
thinking together.

- Direct Compuier P-/iqpping proved to
be able to build consistent complex
models from wvarious knowieclge sources

siepwise.

Multi-objective evaluation feedback
might support the evolution of
compromise solutions of par’fial interests
in the developmeni of the feasible

scenarios.

- Ideal goal: to elaborate a meihodology
for Compu’[aiional Sustainability



