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ABSTRACT 
Computer-based control systems for greenhouse (i.e., crop producrion house) has been developedfor many 
years. However, rhese control sysrem provides a limited or no choices of control preferences such as 
control methods and controlled parmters .  For some reasons, a user may need only to control indoor 
temperature and humidity using PID control method; bur in another situation the user may need only to 
control indoor temperamre and light intensiry using fuzzy controI method or genetic-algorithm method. 
This paper describes the proposed supervisory control system for greenhouse that provides a much greater 
flexibilio for selecting control preferences. Given a (a set of alternative control methods) and B (a set of 
alremative pammelcrs relevant to greenhouse environment), the proposed supervisory sysrem allows a user 
to select a certain control methodkom a to manipulate a subset of controlledparametersfiom p. Thus the 
system receives input as a tuple pair (A, BJ where A E a and B _cBfrom rhe user toperform its control task 
for a greenhouse operation. The implementaiion issues of the system prototype are discussed and future 
recommendation is a&ressed. 

KEYWORDS 
Supervisory system, intelligent system, computer-based control system. greenhouse technology, fuzzy 
control, genetic algorithm. 

1. Background and Motivation 

A greenhouse is a farm structure specially 
designed for crop production with a better 
environmental protection system [4]. 
Historically, a greenhouse was developed for 
cold regions, protecting crops from undesirable, 
cold weather. Nowadays, the use of a greenhouse 
has h e n  developing into several purposes: crop 
production, crop protection, crop seeding and 
transplanting. Crop production using a 
greenhouse technology is homing  a trend not 
only in cold regions due to the increasing needs 
of high quality crops particularly on horticulture 
(i.e, fruits and vegetables). A greenhouse 
provides a way and space of growing crops with 
more controllable parameters, enabling the 
provision of optimum environment for growth of 
a certain type of crops within a greenhouse. 
Moreover, the available space of land for 
cultivating crops has been significantly 
decreasing, since more space of land is heavily 
used for housing and industries in this modern 
era. In tropical countries like Indonesia, the use 
of greenhouse has been growing for 
commercially horticulture (i.e. fruits, fresh 
flowers, and vegetables) production. 

The development of computer-based control 
systems for greenhouse has been geared for 

many years [ 1,2,3,4,5]. However, these control 
systems provides the user with a limited or no 
choices of control preferences such as control 
methods and controlled parameters. For some 
reasons, a user may need only to control indoor 
temperature and humidity using PID control 
method; but in another situation the user may 
need only to control indoor temperature and light 
intensity using fuzzy control method or another 
control method. The selection of control scenario 
for a greenhouse varies according to some 
factors: ( I )  variety and volume of crops, (2) the 
purpose of crop production, (3) the available 
resources, and (4) the climatic condition 
surrounding the greenhouse. Therefore, the user 
must be given a way of selecting control scenario 
that best fits his needs. 

This paper attempts to propose a supervisory 
control system for a greenhouse that provides a 
much greater flexibility for selecting control 
preferences. Given a (a set of alternative control 
methods) and B (a set of alternative parameters 
relevant to greenhouse environment), the 
proposed supervisory system allows a user to 
select a certain control method h r n  a to 
manipulate a subset of con trolled parameters 
from b. Thus the system receives input rn a tuple 
pair (A, B) where A E a and B _cp from the user 
to perform its control task for a greenhouse. A 










