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AGRICULTURAL MONITORING SYSTEM BASED ON ANT COLONY
ALGORITHM WITH CENTRE DATA AGGREGATION

ABSTRACT: 

This paper proposed environmental parameters are collected by use of outdoor ZigBee based weather stations as a prerequisite for the optimisation of plant growth. In most cases, all the sensors required are integrated into a weather station, due to which merely a single monitoring node is employed following data aggregation. An energy efficient center data aggregation algorithm, where an ant colony algorithm is applied to the construction of a level gradient field, is presented as an effective way to extend the life cycles of sensor nodes. A weather station and a ZigBee module both are portable and easy to install battery operated devices. Furthermore, a remote web-based human machine interface (HMI) is developed by InduSof on a server, and has an access to a database. This proposed algorithm is confirmed by computer simulations as an effective approach to remarkably extend the life cycles of sensor nodes. This work can be applied not merely to traditional outdoor large scale farming, but also to small scale indoor plantation, e.g. in a green house, a plant factory, etc., and applied to the field of conservation ecology.

INTRODUCTION
As a direct impact of global climate change, oil price hikes and financial speculation, food shortage has become one of today’s most critical issues that humans need to face seriously. Since the conventional farming is highly weather dependent, the idea of a plant factory is firstly conceptualized by Japanese as a way to reduce the weather impact and as an approach to high efficiency agriculture for year-round production in a well monitored environment. According to the way it operates, an automated plant factory can be categorized as the types of sun optic light source, human made light source and hybrid light source. 
This study is devoted to the realization of an environmental monitoring system. The construction of a level gradient field is seen as a key issue in a centre data aggregation algorithm employed for a wireless sensor network operation. The use of flood routing approach leads to tremendous energy consumption. In a bid to extend the life cycles of sensors, this paper presents an energy efficient centre data aggregation algorithm where an ant colony algorithm is applied to the construction of the level gradient field. A portable, waterproof and battery powered weather station is adopted for weather data collection, and can be operated together with any type of Watchdog weather monitoring sensors. In this manner, the number of serial link required for data transfer with a unified data format is reduced. Low power, low cost and battery operated ZigBee modules are employed in this work for wireless data transmission. 

The environmental parameters of interest are monitored in real time, and are entered into a database for scientific purpose. Developed by InduSoft Web Studio, an award winning software development tool, a human–machine interface (HMI) is built on the server, and is granted an access to any kind of SQL databases, namely MS, SQL, MYSQL, Sybase, Oracle, MS Access and ERP/MES system including SAP, and is supported on Windows Embedded CE platform. The data presentation in such databases can be made either in tabular or in graphic form for analysis purpose.
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HARDWARE USED
1. ZIBEE MODULE
2.  MICRO CONTROLLER
3. 16x2 LCD
4. PERSONAL COMPUTER
5. WIND AND SOLAR CELL
6. PRESSURE SENSOR
7. TEMPERATURE SENSOR
8. HUMIDITY SENSOR
9. BUZZER



SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
3. TERMINAL WINDOW
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