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REAL TIME MONITORING AND CONTROL SYSTEM FOR GREEN
HOUSE BASED ON 802.15.4 WIRELESS SENSOR NETWORK

ABSTRACT
Greenhouse facilitates precise monitoring and controlling of various parameters, so as to cultivate quality conscience crops without slaying resources. The cabling laid for the sensors, deployed inside the Greenhouse is not feasible. Hence the need for an automated system employing wireless communication and remote sensing is imperative. This paper proposes a Wireless Sensor Network (WSN) based embedded system and deals with the implementation of ZigBee network (over IEEE 802.15.4) for remote controlling of the Greenhouse parameters. The detailed information regarding establishment of ZigBee network in Star topology as well as in Mesh Topology, inside the Greenhouse is illustrated. It also demonstrates the real time monitoring of parameters such as temperature, humidity, as well as the total power consumption of the system, with the help of a PC based GUI application developed on Java platform.

INTRODUCTION
Due to the research and advancement in the field of automation, it has facilitated development in wireless communication. Automation along with the use of Wireless Sensor Networks (WSNs) have superseded the traditional manual control systems hence gaining popularity in industrial, domestic as well as in agricultural sector. 
This has led to an integrated way leading to new solutions, better performance and an absolute system. In the field of automation WSNs have revolutionized the design of emerging embedded systems in terms of various factors viz. scalability, mobility, power consumption etc. A wireless sensor network (WSN) consists of spatially distributed autonomous sensors to cooperatively monitor the physical or environmental conditions, such as temperature, vibration, pressure, motion etc. Since environmental diversity exists and there are changes in the ecological conditions from region to region, there is a variety in the cultivation of crops. 
The main objective of the green house is to breed plants in any particular region independent of its existing environmental conditions. For this purpose an automatic embedded system is required to facilitate the smooth maneuver of cultivation. Ral Aquino-Santos. have discussed the applications of WSN in greenhouse control environment and stated it can be a cost effective option for development of the greenhouse control system.
 The detailed comparative study [4] of the different short-range wireless protocols viz. Bluetooth (over IEEE 802.15.1), UWB (over IEEE 802.15.3), ZigBee (over IEEE 802.15.4) and Wi-Fi (over IEEE 802.11a/b/g), it is found that ZigBee is an efficient protocol in field of automation. Being a controlling and a monitoring system our proposed model is implemented with ZigBee protocol. It consists of two modules i.e. one is user side module in which the transceiver is connected to the user PC to control the various green house appliances remotely and the other is green house side module to which sensors are interfaced. It monitors all the parameters, fetches the real time sensed value and depicts the same on LCD display.
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ACTUATOR NODES

HARDWARE USED
1. TEMPERATURE SENSOR
2. HUMIDITY SENSOR
3. LIGHT SENSOR
4. SOIL MOISTURE
5. 16x2 LCD
6. ATMEGA328
7. ZIGBEE
8. PUMP
9. LIGHT
10. SPRINKLERS
11. FAN AND COOLER SYSTEM
SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
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