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Abstract

A Hardware system of hybrid environmental control was developed for using it
in the multi-greenhouse. Now, an on/off control system is most utilized in
protected cultivation, but a hybrid environmental control system is not yet. This
system consists of a hardware to be devided by physical elements and a software
for the hardware, a personal computer, a hybrid environmental control and a
communication program for modules.

The hardware was made of several independent modules with independent
CPU. Each module was made to slots, which are very convenient to mount and
take off. Also, they are managed easily to repair, add, remove, and change of
their function and expansion. The software for a personal computer was a menu
driven program written in visual basic within a Windows environment for easy
applications by a user. The hybrid environmental control software have operating
factors operate continuously with temperature, humidity and others in
greenhouse. Communication programs were used both 485 communication method
for long distance communication between modules and CRC communication
method for making easy to program, and less errors between personal computer
and modules.
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Fig. 1. Basic constructure of the system
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Fig. 2. Basic concept of the environmental
control logic
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Fig. 3. Basic structure of the software for PC
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Fig. 4. Monitor Screen of PC for real-time
mode
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Fig. 5. A Control order of the hybrid environment
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Table 1. Basic contents of a communication

Contents Description
Baud Rate 9600 BPS
Parity Bit None
Data Length 8 Bit
In Buffer Size 500 Byte
QOut Buffer Size 500 Byte
RThreshold 1
Stop Bit 1 Stop Bit
Protocol Z-Modem Protocol
Error Check CRC or BCC etc.
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Table 2. Kinds of a header

No. Kind Purpose Direction
0 ZRQINIT  |Start of a communication Pri.=>Sec.
1 ZRINIT  |A success receipt a ZRQINIT | Pri.<=Sec.
3 ZACK  |A success receipt data Pri.=>Sec.
6 INAK A failed receipt data Pri.<>Sec.
Send and receive in host and

18 | ZCOMMAND [ G A TeCeVE I AOSE AT e,
receiver

8 ZFIN Finish a communication Pri.=>Sec.
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