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ABSTRACT 

This system is implemented in areas to find out the effect of 

environmental pollution. The features humidity level of a 

certain area is necessary to find the exact status of how 

environment has been affected in a certain area. These details 

are calculated by sensors system had successfully 

accomplished the online auto-monitoring of the Humidity 

environment of certain area. These values are monitored by 

using the application and the data transmitted through LoRa 

through that application. This process entirely happened 

through the internet and get controlled using IoT. The gas, 

temperature and humidity sensors connected to the raspberry 

pi controller and collect the values of the sensors and 

transmitted through the internet. GPS device is used to 

identify in which area the pollution is caused. 

 

keywords: GPS-global positioning system, IOT, LORA etc., 
 
INTRODUCTION 

Environmental based multi parameter monitoring using that 

measures and controls various global parameters. The system 

comprises of a single master and multiple slaves 

communication with controller. The parameters that can be 

tracked are temperature,,humidity and gas level. Master node 

collects the parameter data from the slave node. System on a 

Chip is a method of placing all necessary electronics for 

running a computer on a single Most of the working 

population of the world works in some or other industrial 

environment. These places could be dangerous depending on 

the end product. These type of dangerous working 

environment has to be monitored all the time. With human 

based monitoring there is a number risk factors such as 

negligence. This can be solved by the use of an embedded 

system which will monitor an entire plant without any human 

help. LORA is based on technology of wireless systems and it 

is designed to transmit and receive desired data from a point 

to another point even in remote areas in absence of Internet. 

This paper provides an overview of LORA used in analyzing 

the air pollutants data from different sensors (CO2, NO, CO, 

Temperature and Humidity) and locations of those areas by 

GPS module. Using an ARM7 microcontroller as an 

intermediate device of controlling and converting the analog 

data to digital data, thereby the controller is connected to 

LORA device and finally there is a LORA transceiver 

(receiver section) which is connected to the LORA 

configured PC to store and analyse the real time data 

for further use. This idea is implemented in this paper 

through the help of sensors and raspberry pi. In this 

case workers can be involved in their daily task without 

having to worry about the safety of their work place. 
 
 

PROPOSED SYSTEM 

In the proposed system.LoRa (Long Range) is a 

patented digital wireless data communication 

technology developed by Cycleo of Grenoble, France, 

and acquired by Semtech in 2012. LoRa and 

LoRaWAN permit inexpensive, long-range 

connectivity for Internet of Things (IoT) devices in 

rural, remote and offshore industries. 

 

LoRaWAN is a protocol designed for creating large-

scale public networks; the technology allows for 

sensors to talk to the internet without 3G or WiFi. 

Community crowdsourced projects, such as The Things 

Network, aim to provide access to this technology by 

deploying gateways globally that others can freely 

connect to LoRa-integrated modem with a range of 

more than 15 km (for real time), low power enabling a 

battery life greater than 10 years and the ability to 

connect millions of wireless sensor nodes to LoRa 

gateways and IoT-connected Cloud Servers. 

 

IMPLEMENTATION 

A Raspberry Pi is a credit card-sized computer 

originally designed for education, inspired by the 1981 

BBC Micro. Creator Eben Upton's goal was to create a 

low-cost device that would improve microcontroller 

(such as Arduino devices). A Raspberry Pi is a compact 

computer board which offers endless opportunities. 

Simply plug in your TV, keyboard, mouse and power 

supply, and you are ready to go. There is a whole 

family of Raspberry Pi’s available to you, each 

providing various functionalities. There are also add-on 

boards available to enable other uses, such as camera 

and LCD display modules. The great thing about 

Raspberry Pi is that it is suitable for almost all age  
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Fig 1. Block Diagram. 
 
 

groups. Whether it’s introducing programming to children, or 
used by engineers to make complex computer-controlled 
systems, anyone can use one. The Raspberry Pi is slower than 
a modern laptop or desktop but is still a complete Linux 
computer and can provide all the expected abilities that 
implies, at a low-power consumption level. The Raspberry Pi 
is open hardware,with the exception of the primary chip on 
the Raspberry Pi, the Broad communication SOC (System on 
a Chip), which runs many of the main components of the 
board–CPU, graphics, memory, the USB controller, etc. 

 

Many of the projects made with a Raspberry Pi are open and 

well documented as well and are things you can build and 

programming skills and hardware understanding at the 

preuniversity level. But thanks to its small size and accessible 

price, it was quickly adopted by tinkerers, makers, and 

electronics enthusiasts for projects that require more than a 

basic modify yourself. The Raspberry Pi was designed for the 

Linux operating system, and many Linux distributions now 

have a version optimized for the Raspberry Pi. Two of the 

most popular options are Raspbian, which is based on the 

Debian operating system, and pidroa, which is based on the 

Fedora operating system. For beginners, either of these 

two work well; which one you choose to use is a matter 

of personal preference. A good practice might be to go 

with the one which most closely resembles an operating 

system you’re familiar with, in either a desktop or server 

environment. 

 

RASPBERRY PI 3  

The Raspberry Pi 3 Model B+ is the latest product in 

the Raspberry Pi 3 range, boasting a 64-bit quad core 

processor running at 1.4GHz, dual-band 2.4GHz and 

5GHz wireless LAN, Bluetooth 4.2/BLE, faster 

Ethernet, and PoE capability via a separate PoE HAT 

The dualband wireless LAN comes with modular 

compliance certification, allowing the board to be  

designed into end products with significantly reduced 

wireless LAN compliance testing, improving both cost 

and time to market. The Raspberry Pi 3 Model B+ 

maintains the same mechanical footprint as both the 

Raspberry Pi 2 Model B and the Raspberry Pi 3 Model 

B. The biggest change that has been enacted with the 

Raspberry Pi 3 is an upgrade to a next generation main 

processor and improved connectivity with Bluetooth 

Low Energy (BLE) and BCM43143 Wi-Fi on board. 

Additionally, the Raspberry Pi 3 has improved power 

management, with an upgraded switched power source 

up to 2.5 Amps, to support more powerful external 

USB devices. 

 

TEMPERATURE SENSOR (LM37) 

LM35 is an integrated analog temperature sensor whose 

electrical output is proportional to Degree Centigrade. 

LM35 Sensor does not require any external calibration or 

trimming to provide typical accuracies. The LM35’s low 

output impedance, linear output, and precise inherent 

calibration make interfacing to readout or control 

circuitry especially easy. As such no extra components 

required to interface LM35 to ADC as the output of 

LM35 is linear with 10mv/degree scale. It can be directly 

interfaced to any 10 or 12 bit ADC. ADC like ADC0808 

or ADC0804 an amplifier section will be needed if you 

require to measure 1°C change. LM35 can also be 

directly connected to Arduino. The output of LM35 

temperature can also be given to comparator circuit and 

can be used for over temperature indication or by using a 

simple relay can be used as a temperature controller. The 

LM35 series are precision integrated circuit temperature 

devices with an output voltage linearly proportional to 

the Centigrade temperature. The LM35 device has an 

advantage over linear temperature sensors calibrated in 

Kelvin, as the user is not required to subtract a large 

constant voltage from the output to obtain convenient 

Centigrade scaling. The LM35 device does not require 
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any external calibration or trimming to provide typical 

accuracies of ±¼°C at room temperature and ±¾°C over a full 

−55°C to 150°C temperature range. Lower cost is assured by 

trimming and calibration at the wafer level. The low-output 

impedance, linear output, and precise inherent calibration of 

the LM35 device makes interfacing to readout or control 

circuitry especially easy. As the LM35 device draws only 60 

µA from the supply, it has very low selfheating of less than 

0.1°C in still air. The LM35 device is rated to operate over a 

−55°C to 150°C temperature range, while the LM35C device 

is rated for a −40°C to 110°C range (−10° with improved 

accuracy). The LM35-series devices are available packaged in 

hermetic TO transistor packages, while the LM35C, 

LM35CA, and LM35D devices are available in the plastic 

TO-92 transistor package. The LM35D device is available in 

an 8-lead surfacemount smalloutline package and a plastic 

TO-220 package. 

 

GAS SENSOR 

Gas sensor is a device that can change the concentration of 

an analyst gas into an electronic or electrical signal. A gas 

sensor is a chemical sensor that is operated in the gas phase. 

It is an important component of devices commonly known as 

“electric nose”. A gas sensor must posses at least two 

functions:To recognize a particular gas and.To convert the 

output into measurable sensing signals. 

 

HUMIDITY SENSOR 

A Humidity sensor DH11 (or hygrometer) senses, measures 

and reports both moisture and air temperature. Humidity 

sensor work by detecting changes that alter electrical 

currents or temperature in the air. There are three basic types 

of humidity sensors. The ratio of moisture in the air to the 

highest amount of moisture at a particular air temperature is 

called relative humidity. Relative humidity becomes an 

important factor, when looking for comfort. 

 

GPS MODULE 

A global positioning system (GPS) module is a device used to 

determine its location on earth in terms of latitude and 

longitude. Since Raspberry Pi is a complete computer in itself 

with a stable operating system therefore connecting a GPS 

device to it is just like connecting it to any other computer. 

 

GSM MODULE 

SIM908 has Quad-band GPRS/GSM engine. It works on the 

frequencies of 900 MHz, 1800 MHz, 850 MHz and 1900 

MHz. GPS technology for satellite navigation is also 

supported in this device. As both of the GPS and GSM 

technology is supported by it, any on purpose tracking is 

possible at anywhere and anytime with signal coverage. 

 

 

LORA 

LoRa stands for Long Range and it is a technology that 

uses unlicensed spectrum below 1GHz along with a form 

of direct sequence spread spectrum modulation that 

provides signal detection below the noise level. It is 

presented in two parts – LoRa, the physical layer and 

LoRaWAN (Long Range Wide Area Network), the 

upper layer. LoRa and LoRaWAN permit inexpensive, 

long-range connectivity for Internet of Things (IoT) 

devices in rural, remote and offshore industries. They are 

typically used in mining, natural resource management, 

renewable energy, transcontinental logistics and supply 

chain management. 

 

The IoT industry is bringing lots of technology and 

solutions to the market with chip manufacturers 

investing heavily in the market growing the industry 

exponentially. It isn’t however without its challenges. 

One of the key challenges in building out the internet of 

things is ensuring that those “things” or end nodes are in 

fact able to communicate with the internet. The sheer 

number of current internet devices is massive and is 

expected to hit 25 billion by 2020. Any  

 

 

network that supports such an infrastructure needs to 

have the ability to handle the traffic.These issues don’t 

include the fact that nodes need to run on some sort of 

battery power, have weak radios and also are limited in 

memory and processing power. 

 

IoT devices today use a number of different technologies 
to support their communications, but none of them are 
really ideal for the purpose and application of today. Wi-
Fi is everywhere at the moment but it uses a lot of 
energy and transmits lots of data, whilst this is great it 
isn’t such a perfect solution for IoT devices that don’t 
have as much energy at their disposal or wish to send 
small amounts of data. There are also limitations in the 
modulation techniques used and as such access points 
can only handle a handful of devices at once. 

 

Bluetooth devices allow local communication but has 
very limited range in version 4.0. They also require too 
much power. Even newer Bluetooth Low Energy devices 
still consume much more power than is necessary. Up to 
recently the best available technology on the market was 
considered to be ZigBee low power modules that 
transmit over greater distances and at low transfer rates, 
usually a few kilometers in clear path. 

 

Lora technology was developed by a company called 
Semtech and it is a new wireless protocol designed 
specifically for longrange, low-power communications. 
Lora stands for Long Range Radio and is mainly 
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targeted for M2M and IoT networks. This technology will 
enable public or multi-tenant networks to connect a number of 
applications running on the same network. 

 

LoRa Alliance was formed to standardize LPWAN 
(Low Power Wide Area Networks) for IoT and is a non-
profit association which features membership from a 
number of key market shareholders such as CISCO, 
actuality, Microchip, IBM, STMicro, SEMTECH, 
Orange mobile and many more. This alliance is key to 
providing interoperability among multiple nationwide 
networks. 

 

Each LoRa gateway has the ability to handle up to 
millions of nodes. The signals can span a significant 
distance, which means that there is less infrastructure 
required, making constructing a network much cheaper 
and faster to implement. 

 

LoRa also features an adaptive data rate algorithm to 
help maximize the nodes battery life and network 
capacity. The LoRa protocol includes a number of 
different layers including encryption at the network, 
application and device level for secure communications. 

 

Features 
The following table showcases some of the key features 
of the LoRa protocol such as range, modulation and 
capacity. 

 

 

Specification 

 

LoRa Feature 

  

    

        

  Range   2-5Km  Urban (1.24-3.1  

     mi),    

     15Km suburban (9.3 mi)  

 Frequency  ISM 868/915 MHz 

      

  Standard   IEEE 802.15.4g   

 Modulation  Spread spectrum modulation 

     type  based  on  FM  pulses 

     which vary.    

     

  Capacity   One  LoRa gateway  takes  

     thousands of nodes  

 Battery  Long battery life   

      

  LoRa Physical layer   Frequency,  power,  

     modulation and signalling  

     between nodes and  

     gateways    

  
                 

                      Table 1. Features of LORA    

 

ARDUINO 

Arduino consists of both a physical programmable 
circuit board (often referred to as a microcontroller) and 
a piece of software, or IDE (Integrated Development 
Environment) that runs on your computer, used to write 
and upload computer code to the physical board. 
Although the hardware and software designs are freely 
available under copyleft licenses, the developers have 
requested the name Arduino to be exclusive to the 
official product and not be used for derived works 
without permission. The official policy document on use 
of the Arduino name emphasizes that the project is open 
to incorporating work by others into the official product. 
Several Arduino-compatible products commercially 
released have avoided the project name by using various 
names ending in -duino. Arduino microcontrollers are 
pre-programmed with a boot loader that simplifies 
uploading of programs to the onchip flash memory. The 
default bootloader of the Arduino UNO is the optiboots 
bootloader. Boards are loaded with program code via a 
serial connection to another computer. 

 

THINKSPEAK 

ThingSpeak is an IOT analytics platform service that 

allows you to aggregate, visualize and analyze live data 

streams in the cloud. ThingSpeak provides instant 

visualizations of data posted by your devices to 

ThingSpeak. With the ability to execute MATLAB code 

in ThingSpeak you can perform online analysis and 

processing of the data as it comes in. ThingSpeak is 

often used for prototyping and proof of concept IOT 

systems that require analytics. 

 

 

RESULT AND DISCUSSION 

 For our task, we have utilized 

Temperature sensor (LM37), Gas sensor, 

Humidity sensor and ADC (MCP3008). 

All these sensors are associated with ADC 

and after that, the ADC changes over 

these simple contributions to 

computerized yields. Then the advanced 

yield is given to the Raspberry Pi and get 

transmitted through lora and received in 

Arduino and it will refresh this sensor 

esteems into our website page. 
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                                  Fig 2. Experimental Setup. 

 

 The fire detection is detected through camera or 

by gas sensor when the level reaches 400 and it 

is given as 

 

 
                  Figure 3: Fire detected  

 

 

 If there any unusual sensor esteems are 

recognized it will consequently show the alarm 

message. And a mail is sent to the respective 

person. 

 

 
                      Figure 4: Alert Message. 

 

 

 And a mail along with the picture of the 

incident with the values is shown  

 

 
                     Figure 5: Alert Mail.  

 

 After tapping the chart catch Thinkspeak site 
page will be shown to screen the wellbeing of 
the patient utilizing graphical portrayal. 
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Figure 6: Thinkspeak (For Graphical Representation) 
 

CONCLUSION 
Implemented in areas to find out the effect of global 
warning. The features humidity level of a certain area 
is necessary to find the exact status of how Global 
warming has been affected in a certain areas. These 
details are calculated by sensors system had 
successfully accomplished the online auto-monitoring 
of the Humidity environment of certain area. This 
values are monitored by using the application and the 
data transmitted through the nearby control station 
through that application .This humidity sensor 
connected to the ardunio controller and collect the 
values of the sensor and transmitted through the LORA 
transmitter. The LORA receiver is receiving the values 
and sending the monitor section. 
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