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Abstract. This paper focuses on the implementation and evaluation of a set of
integrated models for the representation of emergent behavior control paticrns
in robotie environments, The models hove been validied on 2 custom devel

oped emergent behavior simulator and tested using the CORE-TX {COlaborative
Robotic Environment - the Timisoars e Xperiment profotype platform. Four met

rics {pheromone intensity. path affinity, reachability and liveness) are introduced
amdd wsed o eviluste the performance of the proposed control paiterns, Expen-
mental results for an envirenment which employs ant ¢olony behavior patterns in
ohstacle avordance applications show that the emergen bebavior of the mbote
collective is triggered by a number ranging from % w 11 entities. The results are
alse consistent with the theoretical model-based prediciions, When doubling the
number of entities, the performance of the system can be further increased by
19.3% . On the other hand, a high concentration of entities has been noted 1o af:

fect the emergent behavior of the system and. thus, its performance. mainly due o
the interaetion overhead. An upper bound w the number of individuals has been
computed. based on o set of parameters which mesdel each particular application.
The experimental validation of the proposed behavior comtrol patiers endarses
them as a good frumework for the analysis ond development of complex appli-
cations which require collaborative and distributed intelligence, perception and
OpeTation.

1 Introduction

The evolution of information processing equipment and the need of adaprable digital
control systems generate an extraordinary spreading of digital cquipment in all ficlds
of life mcluding military apphications, service industries, space exploration, agricul-
ture, mining, factory automation, health care, waste management, disaster intervention
* This work is supported by the Romanian Minisiry of Educaion and Research, through

the grant PNCDI [T ID222007-20000 and, 0 parts throwgh the grant PNCDL 10
POP-2306/2007-2010.
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