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Abstract 

 

Weather is the state of the atmosphere, to the degree that it is hot or cold, wet or dry, calm or stormy, clear or cloudy. Most weather 

phenomena occur in the troposphere, just below the stratosphere. Weather generally refers to day-to-day temperature and 

precipitation activity, whereas climate is the term for the average atmospheric conditions over longer periods of time. In this paper 

an advanced solution for monitoring the weather conditions at a place and make the information visible anywhere in the world. 

The technology behind this is Internet of Things (IoT), which is an advanced and efficient solution for connecting the things to the 

internet and to connect the entire world of things in a network. Here things might be whatever like electronic gadgets, sensors and 

automotive electronic equipment. The system deals with monitoring and controlling the environmental conditions like temperature, 

relative humidity, light intensity and CO level with sensors and sends the information to the web page and then plot the sensor data 

as graphical statistics. The data updated from the implemented system can be accessible in the internet from anywhere in the world.  

Keywords: Internet of Things (IoT) Embedded Computing System; Arduino UNO; Arduino Software, ESP8266, Smart 

Environment 

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

A weather monitoring system is used for monitoring parameters such as temperature, pressure, humidity, rainfall, wind speed and 

direction. All the necessary parameters to be monitored are sensed using various sensors. For temperature pressure and humidity 

measurement readily available sensors have been used whereas wind-speed, wind-direction and rainfall have been measured using 

rotary encoder, opto-coupler, tipping bucket technique respectively. The measured data is processed using microcontroller based 

system and made available wirelessly on the server for storage and access continuously. The system is totally automatic thus 

minimizing human error. This kind of monitoring system can be used in industries, agriculture, metrological department etc for 

data acquisition and analysis.  An environment using wireless embedded computing system is proposed in this paper. In such 

environment when some event occurs the alarm or a message is triggered automatically 

The embedded system is intelligence into the environment which is an integration of sensor devices, wireless communication 

interactive with other objectives. This enables the user to remotely access the various application parameters and store the data in 

cloud. 

Human needs demand different types of monitoring systems. These are dependent on the type of data gathered by the sensor 

devices.  In today’s world many pollution monitoring systems are present. Initially the sensor devices are deployed in environment 

to detect the parameters (e.g., Temperature, Humidity, Pressure, moisture, gas).Existing system model is presented in figure 1 that uses 

Zigbee while the data acquisition, [3] based wireless sensor networks to monitor physical computation and controlling action (e.g., 

the variations in environmental conditions with with respect to the specified application in different fields).  
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Fig 1: Monitoring System Model 

II. MOTIVATION 

Present innovations in technology mainly focus on levels. Sensor devices are placed at different locations to controlling and 

monitoring of different activities. These collect the data to predict the behavior of a particular area. This technology is focused on 

efficient monitoring and implementing an efficient monitoring system through which controlling of different activities can be 

performed. The required parameters are monitored remotely using monitoring system and the data gathered from the sensors are 

stored in the cloud and to project the estimated trend on the web parameters (e.g., temperature, gas, humidity and moisture levels) 

browser. 

 Weather variables have great effect on our modern lifestyle. 

 Weather affects a wide range of man’s activities, including agriculture, transportation. 

 The primary motivation behind taking up this project is the large utility of the wireless weather monitoring in varied areas 

ranging from agricultural growth and building to industrial development. 

III. LITERATURE SURVEY 

 Weather Monitoring System 

Human needs demands different types of monitoring systems. These are dependent on the type of data gathered by the sensor 

devices. In today’s world many monitoring systems are present. One such monitoring system is the weather monitoring system. 

The sensor devices are parameters like temperature, humidity, pressure and moisture. Using the data acquired, physical 

computation and controlling action can be performed.  

 Environmental Monitoring Using Wireless Sensor Networks 

Mobile phones or smart phones that are enabled with sensors are used for social impact including how mobile technology has to 

be used for environmental protecting, sensing and to influence just-in-time information to make movements and actions 

environmental friendly. Mobile phone sensors were deployed and used on urban areas for monitoring and it was categorized into 

two major classes, participatory sensing where user is directly involved and opportunistic sensing where user is not involved, but 

its limitation includes power and static information processing or mobility restrictions.  

 Daily Forecasting using Artificial Neural Network 

A Wireless Sensor Network consists of many inexpensive wireless sensors, which are capable of collecting, storing, processing 

environmental information, and communicating with neighboring nodes. In the past, sensors are connected by wire lines. The 

access method of WSN gateway node is convenient because data can be received from a WSN via the gateway at any time and 

any place. The gateway acts as the network coordinator in charge of node authentication, message buffering where you can collect, 

process, analyze, and present your measurement data. Wireless sensor network management model consists of end device, router, 

gateway node and management monitoring center. End device is responsible for collecting wireless sensor network data, and 

sending them to parent node, then data are sent to gateway node from parent node directly or by router. After receiving data from 

wireless sensor network, gateway node extracts data after analyzing and packaging them into Ethernet format data, sends them to 

the server. 
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 Impact of Weather on Roads 

A server is an instance of a computer program that accepts and responds to requests made by another program; known as a client. 

Less formally, any device that runs server software could be considered a server as well. Servers are used to manage network 

resources. The services or information in the servers are provided through the Internet that are connected through LAN and made 

available for users via smart phones, web browser or other web browser devices to make the system more intelligent, adaptable 

and efficient.  

 Weather Reporting using RFID 

RFID is a means of storing and retrieving data through electromagnetic transmission to an RF compatible integrated circuit. It is 

usually used to label and track items in supermarkets and manufactories. RFID systems consist of two main components: tags and 

readers. A tag has an identification (ID) number and a memory that stores additional data such as manufacturer, product type, and 

environmental factors such as temperature, humidity, etc. The reader is able to read and/or write data to tags via wireless 

transmissions. In a typical RFID application, tags are attached or embedded into objects that are in need of identification or tracking. 

RFID tags can be classified into three major categories by their power source: active tags, passive tags, and semi passive (semi-

active) tags. 

IV. PROPOSED SYSTEM 

The proposed embedded device is for monitoring Temperature, Humidity, and Pressure, light intensity, sound intensity levels 

and CO levels in the atmosphere to make the environment intelligent or interactive with the objects through wireless 

communication. The proposed model is more adaptable and distributive in nature to monitor the environmental parameters.  

The proposed architecture is discussed in a 4- tier model with the functions of each individual modules developed for temperature 

and air pollution monitoring. The proposed model consists of 4-tiers. The tier 1 is the environment, sensor devices in tier 2, sensor 

data acquisition and decision making in tier 3 and intelligent environment in tier 4. Here, the tier 1 provides information about the 

parameters under the region which is to be monitored for noise and air pollution control. Tier 2 deals with the sensor devices with 

suitable characteristics, features and each of these sensor devices are operated and controlled based on their sensitivity as well as 

the range of sensing.   

In between tier 2 and tier 3 necessary sensing and controlling actions will be taken depending upon the conditions, like fixing 

the threshold value, periodicity of sensing, messages (alarm or buzzer or LED) etc. Based on the data analysis performed in between 

tier 2 and tier 3 and from previous experiences the parameter threshold values during critical situations or normal working 

conditions are determined.  

 Tier 3 describes about the data acquisition from sensor devices and also includes the decision making which specifies the 

condition the data is representing with respect to the parameter.      

 
Fig. 2: Proposed model structure 
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Algorithm 

Step 1: Start 

Step 2: Check the working of the individual system components. 

Step 3: Obtain Sensor data in analog form. 

Step 4: Conversion of analog data to digital values using in-built Analog to Digital converter in Arduino   Nano. 

Step 5: Transmission of data to the cloud via ESP8266 Wifi module. 

Step 6: Integrating the Arduino and the cloud through API keys. 

Step 7: Logging into the Cloud using login credentials. 

Step 8: Updation of environment parameters on the cloud platform.  

 SYSTEM ARCHITECTURE  

The implemented system consists of a microcontroller as a main processing unit for the entire system and all the sensor and devices 

can be connected with the microcontroller. The sensors can be operated by the microcontroller to retrieve the data from them and 

it processes the analysis with the sensor data and updates it to the internet through Wi-Fi module connected to it.  

 BLOCK DIAGRAM: 

 
Fig. 3: Block diagram 

 ARDUINO UNO: 

 
Fig. 4: Arduino Broad 

Arduino is an open source tool for making computers that can sense and control more of the physical world than your desktop 

computer. It's an open-source physical computing platform based on a simple micro-controller board, and a development 

environment for writing software for the board. Arduino can be used to develop interactive objects, taking inputs from a variety of 

switches or sensors, and controlling a variety of lights, motors, and other physical outputs. Arduino projects can be stand-alone, or 

they can communicate with software running on your computer (e.g. Flash, Processing, MaxMSP). The boards can be assembled 
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by hand or purchased pre-assembled; the open-source IDE can be downloaded for free. The Arduino programming language is an 

implementation of Wiring, a similar physical computing platform, which is based on the Processing multimedia programming 

environment. It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16MHz ceramic 

resonator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything needed to support the micro-

controller; connect it to a computer with a USB cable or power it with an AC-to-DC adapter or battery to get started. All the 

modules in the circuit are connected to Arduino module.  Sensors are connected to Arduino UNO board for monitoring, ADC will 

convert the corresponding sensor reading to its digital value and from that value the corresponding environmental parameter will 

be evaluated.  

 Thing Speak: 

According to its developers, “Thing Speak” is an open source Internet of Things (IOT) application and API to store and retrieve 

data from things using the HTTP protocol over the Internet or via a Local Area Network. Thing Speak enables the creation of 

sensor logging applications, location tracking applications, and a social network of things with status updates".  

Thing Speak has integrated support from the numerical computing software MATLAB from MathWorks allowing   Thing Speak 

users to analyze and visualize uploaded data using Matlab without requiring the purchase of a Matlab license from Mathworks.  

  Wi-Fi Module: 

 
Fig. 5: Wi-fi Module 

Here we used ESP8266 Wi-Fi module which is having TCP/IP protocol stack integrated on chip. So that it can provide any 

microcontroller to get connected with Wi-Fi network. ESP8266 is a preprogrammed SOC and any microcontroller has to 

communicate with it through UART interface. It works with a supply voltage of 3.3v. The module is configured with AT commands 

and the microcontroller should be programmed to send the AT commands in a required sequence to configure the module in client 

mode. The module can be used in both client and server modes.  

 SENSORS:  

The system consists of temperature sensor, LDR, sound and CO sensor. These 4 sensors will measure the primary environmental 

factors light intensity, temperature, CO levels and sound intensity relative respectively. All these sensors will give the analog 

voltage representing one particular weather factor. The microcontroller will convert this analog voltage into digital data.  

 
Fig. 6: Temperature Sensor 

The LM35 is an integrated circuit sensor that can be used to measure temperature with an electrical output proportional to the 

temperature (in oC). If the temperature is high then the fan will on and vice versa., The Temperature Sensor is shown in Fig3. The 

scale factor is .01V/oC. The LM35 does not require any external calibration or trimming and maintains an accuracy of +/- 0.4oC 

at room temperature and +/- 0.8oC over a range of 0 oC to +100oC.  
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V. RESULT & DISCUSSION  

Based on the framework shown in figure 2, we have identified a suitable implementation model that consists of different sensor 

devices and other modules, their functionalities are shown in figure 3. In this implementation model we used Arduino UNO board 

with Wi-Fi module is as embedded device for sensing and storing the data in cloud. Arduino UNO board consist of analog input 

pins (A0-A5), digital output pins (D0-D13), inbuilt ADC and Wi-Fi module connects the embedded device to internet. Sensors are 

connected to Arduino UNO board for monitoring, ADC will convert the corresponding sensor reading to its digital value and from 

that value the corresponding environmental parameter will be evaluated.  

The Wi-Fi connection has to be established to transfer sensors data to end user and also send it to the cloud storage for future 

usage.   

An embedded system designed for environmental monitoring and its components are shown in figure 5. The embedded device 

is placed in particular area for testing purpose. MQ-6 will record the air quality in that region, if the threshold limit is crossed the 

corresponding controlling action will be taken (like issuing message alarm or buzzer or LED blink). All the sensor devices are 

connected to internet through Wi-Fi module. 

 
Fig. 7: Gas and air pollution monitoring embedded system with its components 

Figure 7 shows the embedded system with its components for reading and to store the pollution parameters in cloud. After 

successful completion of sensing, the data will be processed and stored in database for future reference. After completing the 

analysis on data the threshold values will be set for controlling purpose. 

 Simulation Results: 

After sensing the data from different sensor devices, which are placed in particular area of interest. The sensed data will be 

automatically sent to the web server, when a proper connection is established with sever device.  

 
Fig. 8: web server page 
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The Figure 8 shows the web server page which will allow us to monitor and control the system. By entering IP address of server 

which is placed for monitoring we will get the corresponding web page. The web page gives the information about the temperature, 

humidity, moisture and the gas level variations in that particular region, where the embedded monitoring system is placed.   

 
Fig. 9: Cloud storage (Google Spread Sheets) for sensors data. 

The sensed data will be stored in cloud (Google Spread Sheets). The data stored in cloud can be used for the analysis of the 

parameter and continuous monitoring purpose. The figure 9 shows the temperature intensity levels and gas levels in air at regular 

time intervals. All the above information will be stored in the cloud, so that we can provide trending of parameter levels in a 

particular area at any point of time. 

 
Fig. 10: Moisture and temperature 
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 Fig. 11: Humidity and Gas 

VI. CONCLUSION AND FUTURE ENHANCEMENT 

The embedded devices in the environment for monitoring enable self-protection (i.e., smart environment) to the environment. To 

implement this need to deploy the sensor devices in the environment for collecting the data and analysis. By deploying sensor 

devices in the environment, we can bring the environment into real life i.e. it can interact with other objects through the network. 

Then the collected data and analysis results will be available to the end user through the Wi-Fi. The smart way to monitor 

environment and an efficient, low cost embedded system is presented with different models. It also sent the sensor parameters to 

the cloud (Google Spread Sheets). This data will be helpful for future analysis and it can be easily shared to other end users.    

This model can be further expanded to monitor the developing cities and industrial zones for pollution monitoring. To protect the 

public health from pollution, this model provides an efficient and low cost solution for continuous monitoring of environments 
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