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Abstract: For last few years, challenges of monitoring and control of distant environmental parameters accurately has emerged as new 

field of research. The concept of Internet of Things (IOT) is also emerging very fast where everything around us comes with an internet 

connectivity for monitoring and control. Monitoring the environmental parameters and initiating a control action from internet is also part 

of this concept. In our proposed work, we design an environment monitoring system, capable of monitoring and control of environmental 

parameters like temperature, pressure and humidity. Also,  we focus on design of a low cost system that is capable of not only remotely 

monitoring the environment variables like temperature, pressure and humidity but also initiates some control action like switching devices 

ON/OFF from the internet. This system uses Wireless sensor Networks for sensing the environment parameters in the area under 

supervision. Sensors Node has been designed to measure the temperature, pressure and humidity. The Control node has been designed to 

initiate the control action. The Central Monitoring is based on ARM11 raspberry pi board. 
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1. Introduction 

Environment monitoring system is a system that is capable of 

measuring several environmental parameters like temperature, 

humidity, pressure, illumination and quantity of gasses like 

LPG etc. These parameters are important in many applications 

like in industry, smart homes Greenhouse [2] and weather 

forecasting. Advanced Environment monitoring systems offer 

many features like remote access to the measurement data and 

also can initiate some control action from distant location. 

These systems use Wireless sensor Networks for sensing the 

environment parameters. Wireless Sensor Network (WSN) has 

sensors to sense the physical parameters and they are 

interconnected wirelessly to exchange information. They have a 

central monitoring system that is connected to the internet to 

access the data remotely. Several  sensors  are equipped  in  

each  remote  location  to  measure  environmental parameters  

and  these  measurements  are  sent  to  the  central  office  for  

storage  and analysis  purpose. In addition, the central office 

can give command to remote location for output control 

execution. 

These features offer a way to maintain condition and allow 

obtaining caution on occurrence of any abnormal conditions 

like parameters exceeding.  A WSN allows deployment of 

number of sensor nodes which configure themselves depending 

upon the network topology and neighborhood situation. After 

sensing their physical environment and processing the obtained 

data locally, nodes communicate their data (or an extract) 

towards a network sink, where data is further processed and 

made available for readout. As transmitted data should find the 

best route towards its destination automatically, the network 

can be remotely controlled and therefore be handled as one 

large measurement instrument. Some systems also offer the 

remote logging facilities that are the parameters can be stored 

at regular intervals at the remote server so that they can be 

referred any time. 

2. METHODOLOGY 

First of all a Block diagram of the complete system is prepared. 

The each part of the block has been implemented step by step. 

Methodology for this research work can be detailed in the 

following steps. 

2. Proposed Design 

Figure.1 shows the block representation of the proposed 

Environment monitoring and control system. It has the 

following parts. 

 Central Monitoring Unit 

 Sensor and Control Nodes 

Central Monitoring Unit (CMU) is connected to the internet. 

Through internet it can communicate with any internet enabled 

computer terminal or a mobile terminal which can be a smart 

phone. The sensor data is displayed on remote computer 
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terminal and mobile terminal. The control command can also 

be initiated from the remote computer terminal or mobile 

terminal. The system makes use very fast and accurate Google 

spreadsheet service to log the data online. The control action is 

initiated using the Google forms service. As the response is 

received the central monitoring unit detects the response and 

gives the command to the control node. Sensor node 

continuously monitors the temperature and humidity and sends 

the value to control unit which then stores values in the Google 

spreadsheet. This spreadsheet can hold the data for any amount 

of time and this data can be used for analysis purpose. So 

Record of data is always available online. 

            

 
Figure 1:  Block Diagram of Environment. 

Central Monitoring Unit(CMU) 

Central Monitoring Unit have been designed using 32 bit ARM 

controller based single board Linux based board called 

raspberry pi. A Zigbee [5] series 2 modules is interfaced with 

the raspberry pi through the UART interface. A python script 

runs on central monitoring unit which performs the task of 

continuously polling the sensor node for the reading of 

temperature and humidity. It also gives command to the control 

node when there is some control action required.  Central 

Monitoring Unit can be connected to the internet either through 

the available Wi-Fi or Ethernet. Both raspberry pi and Zigbee 

work on 3.3V. The Zigbee module connected with the 

raspberry pi is configured as the coordinator in AT mode. This 

coordinator is able to communicate with other nodes in which 

the Zigbee modules are configured as Router AT. 

Interfacing Zigbee with Raspberry pi 

Both the raspberry pi and Zigbee work on 3.3V hence their 

pins can be connected directly without any level shifter in 

between. Pin 8 of raspberry pi is the TX pin and it is connected 

to the Data In of Zigbee that is pin 3. Pin10 of raspberry pi is 

RX and it is connected to Data out of Zigbee that is pin 2. 

Power to the Zigbee is given from the raspberry pi. Software on 

the raspberry pi interacts with the Zigbee module through 

UART serial communication protocol. The Zigbee module 

offers a range of 50 to 70 meters indoor and around 100 meters 

outdoor. 

 

Figure 2:  Connections of Raspberry pi with Zigbee module. 

This circuit operates on 5V and it this can be provided with any 

mobile charger that gives 5V at 500 ma. The raspberry pi has 

USB ports that can be used to connect any USB device and it 

also has Ethernet port. A USB Wi-Fi dongle can also be 

connected to the raspberry pi to have the internet access from 

the available Wi-fi Network. This is very compact and highly 

portable Central Monitoring unit that can be deployed 

anywhere. 

Programming using python 

Python have been used to program the raspberry pi. UART 

have been used to communicate with Zigbee. Also raspberry pi 

stores the data in the Google spreadsheet. Following libraries 

are required to be installed before writing down the main 

program. The python script starts at the boot and it looks for 

the available internet connection and if there is active internet 

connection then it sends the command to the nodes to get the 

latest values of the sensor parameters then it store these values 

to the spreadsheet.   
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Figure 3: Flow chart of the Central Monitoring Unit Program. 

Design of Sensor Node 

Sensor node has been designed on 8 bit AVR microcontroller. 

It has sensors and Zigbee module Interfaced to it. Figure 4 

shows complete circuit diagram of sensor node. Software of the 

sensor node have been written in Embedded C. It waits for the 

command from the central monitoring unit to give the current 

sensor information.  

 

 

Figure 4: Circuit diagram of Sensor Node. 

Design of Control Node 

Control Node is designed to control the devices remotely. 

Software of the control node has also been written in 

Embedded C. It receives the device status from the internet 

through CMU and the switches the corresponding device.  

 

Figure5: Circuit diagram of Control Node. 

3. RESULT AND DISCUSSIONS 

Remote Terminal Log Window 

The values of parameters are logged into the spreadsheet. 

Figure 6 shows the remote terminal Log Window 

 

Figure 6: Remote terminal log window 

Device Status Command Window 

Figure 7 shows the device Status Command Window. It has 

following commands: 

 

Figure 7:  Device Status Command Window 
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Android smart phone as mobile terminal 

The android smart phone has been used as mobile terminal. 

Special android application has been designed which can 

display the measured parameters on any internet enabled 

android smartphone. Fig. 8a shows the welcome screen for the 

Mobile application. Welcome screen has three control buttons. 

STATUS is to go to the status screen which indicates the 

temperature, humidity and current device state. Control is to go 

to control screen which is used to give command to set the 

device status. Fig. 8b shows the Status Screen on mobile 

terminal. Fig.8c shows the control screen. 

 

Figure 8: (a) Welcome screen. (b) Shows the Status Screen on 

mobile terminal. (c) Shows the control screen. 

This system is deployable in any location where there is 

requirement of monitoring of the environment parameters. The 

system can be deployed at any small scale industry which 

cannot bear the cost of such kind of systems available in 

market. There can be further advancements made in this system 

by attaching more senor nodes or by providing alternate mode 

of internet connection to the central monitoring unit like GSM 

interface. The designed system have scope in field of industrial 

automation, Green house Monitoring, Smart Home systems, 

Dairy Farms and Automated Agriculture Farms. 
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