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Abstract

In general, to obtain an adequate mathematical model of a greenhouse is a difficult task due to the complexity
of the involved equations that describe the dynamics of the system, and the required high number of physical
parameters, which are complicated or even impossible to measure. In these situations, estimation methods
are commonly used to obtain a suitable approximation for those parameters. This paper presents the
application and comparison of a collection of methods based on Particle Swarm Optimization (PSO) and
Differential Evolution (DE), using them as the tools to identify the parameters that complete a proposed
mathematical model for a greenhouse. These parameters are sought aiming to approximate the dynamic
behavior of a greenhouse physical prototype building in CINVESTAV Campus Guadalajara, by using the
heuristic algorithms in order to minimize a proposed error function, which considers as arguments estimations
and measurements of the two more representative dynamics of the climate conditions inside a greenhouse:
namely, the air temperature and relative humidity. Different forms of PSO and DE algorithms are considered
and applied in order to select the one that achieves the set of parameters with the lowest evaluation error.
The comparison of the selected algorithms is carried out in an offline optimization schedule using real
data recorded through the LabViewTM SignalExpress application, and a real-time implementation in a
LabViewTM code, implemented to optimize the model in a sample to sample execution. The proposed
model, with its corresponding computed parameters, is validated comparing its results against the real
dynamic behavior of the temperature and relative humidity, that are measured directly from the greenhouse
prototype, showing a good agreement between real and estimated values. Several tests were executed in
order to find PSO and DE best calibration conditions. Experimental results allow us to propose an efficient
way to deal with numerical optimization problems of high complexity, applying a two stages scheme based
on a first offline pre-identification, where the obtained results are used as initial condition for an online,
real-time refinement process.
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1. Introduction1

A greenhouse usually consists of a structure, build in metal in most cases, coated with a transparent2

material which provides the property to convert the building into a closed room, for the containment of a3

growing area for plants. The main purpose of a greenhouse is the climate adaptation at the interior of the4

closed structure, aiming to produce the ideal conditions for the growth and development of specific crops,5

providing independence of the external environment while a level of isolation and protection against natural6

∗Corresponding author. Tel.: +521 3311401872

Preprint submitted to Elsevier October 20, 2017



Download	English	Version:

https://daneshyari.com/en/article/6904205

Download	Persian	Version:

https://daneshyari.com/article/6904205

Daneshyari.com

https://daneshyari.com/en/article/6904205
https://daneshyari.com/article/6904205
https://daneshyari.com/

