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Abstract. The proposed works implements a prototype of detecting harmful gases in a 
given environment, along with air and water quality monitoring. This device is capable 
of detecting temperature and LPG leakage in home environment, monitoring water 
quality in a given area along with warm body detection and methane concentration 
inside drains. The temperature and LPG leakage is detected with the help of temperature 
and MQ-6 sensors, the water quality is monitored with the help of pH and turbidity 
sensors. The human presence inside the drain is detected with the help of PIR sensor 
and methane concentration with the help of MQ-4 sensor. The sensor nodes are based 
on wifi enabled Arduino microcontroller, that receives data from the sensors and 
converts it into digital data that are transmitted to the webpage. The main concern of 
this paper is the real time monitoring of various parameters by implementing low-cost 
sensors that are useful for both home and the society. 

Keywords. LPG leakage, methane concentration, temperature sensor, MQ-6 sensor,  
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1. Introduction  

 

The air quality in this paper is monitored under home environment. In the last few 

decades an enormous increase in LPG cylinder transport frequency, both on rail and 

roads, has been observed. Among other chemical substance, hydrocarbons are very 

hazardous. With lower capacity level itself, it has high flammable capacity. Thus, for 

safety reasons it is important for real time monitoring of possible leaks. The sensors 

are incorporated to trigger a notification when a certain leakage of LPG is detected 

[1]. Further apart from LPG leakage the temperature  can be detected with the help of 

lm35 temperature sensor. The water quality monitoring is a holistic approach that 

detects contaminated water in a given area. Clean water is an expensive resource. 

Hence it is most important to monitor the parameters that affect the water quality. 

Existing approach has shown partial improvements in monitoring water quality in real 

time [2].The two major parameters to be checked are pH and turbidity of the water. 

pH shows the state of the water whereas turbidity shows the nature of the water. For 

water quality monitoring previous researchers collected water from manual sources at 

different locations and implemented their approach to determine the quality of water 

under various parameters. But these approaches did not showed any significant 

improvements in quality monitoring [3]–[7].This paper provides a low cost sensor 

based approach to monitor the quality of water with the help pH and turbidity sensors.  
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Passive Infrared sensors (PIR) are low cost sensors that are mostly used as human 

motion detectors. The common use of PIR sensors have been widely described in 

[8][9]. The use of PIR sensor in this paper is to detect the presence of any living being 

inside the drains. Drains are left open in many places due to various reasons humans, 

animals who pass by can easily trip and fall which causes injuries and suffocate them 

due to the presence of methane inside the drains. Hence a low cost sensor based 

approach is used to detect humans along with the methane concentration inside the 

drains. 

 

 

2. Literature survey  

 

The developed  gas detection system, which is named as smart detection system is 

implemented in the areas of natural gas storage is used to detect harmful gases such as 

CH4 and CO2 [13]. It focuses on detecting gases that causes green house effect. It 

measures both air and water quality. The air quality parameters such as CH4 and CO2 

are measured with the help of cost effective sensors, while the water quality 

parameters such as pH and EC (Electrical Conductivity) are measured with the help of 

long running, low cost sensors. The sensor nodes are incorporated in Arduino UNO 

microcontroller. It fetches the data calculated from various sensors and transmits to 

the Raspberry pi 3. From the Raspberry pi 3 the obtained data can be retrieved and 

stored in cloud storage unit and thus enables remote accessing of data.  

 

PIR sensors are devices used to detect existence of obstacles/ object involved 

[18]. Thus these sensors are used to find the presence of human/animal in the provided 

region. PIR sensors posses’ advantages such as low cost-cost effectiveness, 

deployment friendly-easier implementation and intend output- appropriate results. 

Normally these sensors are used in smart home environment. Smart home 

environment detects the unauthorized entry at home and informs the same to the 

intend user as an alert message through the mobile App. Since PIR sensors act as 

surveillance and implemented to monitor safety and security, it is also referred as 

occupancy detectors [22]. The human exposure into the virtual sensitive zones emits 

IR heat. This IR radiation emits positively polarized sensitive zone and negatively 

polarized zone. Combination of positive and negative polarized zone results in 

sinusoidal voltage pattern. These sensors are implemented either in curtain or dome 

pattern to detect humans. The sensor makes use of machine learning methods such as 

classification and clustering in terms of K-Nearest Neighbor (KNN), Support Vector 

Machine (SVM), simple tree, Linear Discriminate Analysis (LDA), and Artificial 

Neural Network (ANN) to work with real time observed data.  

 

 

3.Architecture and Working  

 

The proposed working model is implemented in Arduino Node MCU microcontroller. 

The Arduino reads analog signals as input from sensor nodes and these signals get 

converted into digital data by ADC converter. With the wifi Raspberry pi these digital 

data sent to the webpage (Cloud) and can be accessed or monitored from anywhere. 

The work was incorporated with temperature sensor, PIR sensor, MQ4 gas sensor, pH 
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sensor and turbidity sensor.  Temperature sensor monitors the deviation in the 

allowable temperature, PIR sensors detects obstacles or objects by passing infrared 

rays, MQ4 sensor detects leakage of any gas and thus detects toxic gas emission, pH 

sensor measures the hydrogen-ion in the water suspension and turbidity sensors 

monitors and detects the turbidity level in the water. 

 

3.1. Microcontrollers  

 

Arduino NodeMCU is an advanced version of arduino. It is an open-source platform 

for Internet of Things (IOT) [24]. It is in-built with ESP-8266 wifi enabled module 

which does not require any external sources for internet connection. It requires 9600 

baud for the rate of transmission. It requires a minimum of +5V and a maximum of 

+10V power supply. We can connect a maximum of eight digital sensors and one 

analog sensor. In this paper we have made use of four analog sensors and one digital 

sensor which ultimately requires an external ADC converter [10]. 

 

 

 

 

4. Low cost sensors  

 

4.1 Temperature Sensor 

 

The LM35 is temperature sensor. It is used to measure temperature experienced by it. 

It is cost effective sensor and readily available for interfacing with microcontroller. It 

possess some of its properties such as use of  only 60 μA from its power supply, very 

low self-heating of < 0.1 degree centigrade in  air. The LM35 is operated over a −55° 
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to +150°C range [11]. In this paper the LM35 sensor is used to detect the temperature 

in air and the resultant data are sent to the webpage where the details are monitored in 

the form of graph. 

 

4.2 MQ-6 gas Sensor 

 

MQ-6 [23] is basically a electrochemical sensor for detecting various gases in the air. 

It is capable of detecting gases such as LPG, iso-butane, propane, methane and so on. 

SnO2 (Tin di-oxide) have lower conductivity in clean air; hence it can be sensitive for 

MQ-6 sensor [25] to be detected [12].The proposed work is intend to detect LPG and 

methane gas under home and environment. [13].The MQ-6 sensor is capable of 

detecting natural gas concentrations of range 100-10000 ppm. The gas sensor module 

is incorporated to detect the leakage of LPG and presence of methane gas 

concentration at lower level and notifies the same to the user by triggering or sending 

message to the mobile phone through the mobile application. The notification is sent 

to the corresponding mobile number with the help of IoT ThingSpeak Monitor Widget 

application.  

 

4.3 pH Sensor 

 

pH level is an important parameter in soil, irrigation water and spray tank solutions. In 

this paper the pH sensor tests for soil alkalinity / acidity, soil moisture, and sunlight. 

This sensor provides the nature of water. In traditional methods, pH sensing was done 

with the help of conventional pH electrodes that had various disadvantages [14].  

          A pH sensor senses pH which is a measure of acidity, basicity or alkalinity of 

water. It is measured based on electrical potential. Pure water is neutral and its pH 

should be equal to 7. The deviation in pH level tells the acidic and basic nature of 

water. If the pH<7 is acidic, whereas pH>7 is basic [15].In this paper the pH sensor 

values are constantly monitored and are periodically updated to the webpage. 

 

4.4 Turbidity Sensor 

 

Turbidity is the most important factor need parameter to be considered to measure the 

water purity. Turbidity is important parameter to be checked in drinking water [16]. In 

this proposed work the turbidity sensor is used to check suspended or presence of dust 

like particles in the water. Turbidity probe and turbidity circuit transmits data to the 

Arduino microcontroller. When the suspended solid amount in water increases, the 

water’s turbidity level (cloudiness or haziness) increases. It is measured by the optical 

property of water. Optical property compares the amount of light scattered to the light 

reflected by  from the suspended. As the intensity of scattered light in water is 

increased, the turbidity level also increases. Turbidity is measured in terms of 

Nephelometric Turbidity Units (NTU). During low flow, most of the rivers and lakes 

are pure green or blue in colour hence the turbidity is low, generally lesser than 10 

NTU. During the period of high flow, rainstorms, floods, water flows faster and mixes 

with different particles, which makes the turbidity of water go high.Turbidity probe is 

made of a plastic covered circuit. The amount of light reflected from water determines 

the turbidity level of water. As the amount of suspended particles in water increases, 
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the amount of light being transmitted decreases.  Thus the turbidity level of water can 

be calculated [17]. 

 

4.5 PIR Sensor 

 

PIR are widely used as a simple but powerful method to detect human motion. In this 

paper the PIR sensor is particularly used to detect living being presence inside the 

drains. They are smaller, less expensive, low-powered, easy to be used and do not 

wear out easily. Hence they are mostly used in appliances and gadgets used in 

homes or business. The PIR sensor consists of two partitions, each partition is 

made up of material that is sensitive to infrared [19][20]. In this paper a top-

bottom approach is used to mount the sensor inside the drains. Hence when a 

warm body such a humans or animals passes the sensing range a positive 

differential change occurs detecting the presence of warm body. 

 

4.6 MQ4 gas sensor 

 

This paper focuses on the methane concentration inside drains which are periodically 

updated to the webpage. Methane gas is mostly produced inside drains that when 

inhaled by warm bodies can be fatal. Hence it is very important to detect the 

concentration of these gases as for that person to survive.MQ4 [26] is an easy to 

use sensor, suitable for sensing methane gas concentrations in the air. It can detect 

methane gas anywhere from 200 to 10000 ppm. It is basically an analog sensor that 

has a simple drive circuit which is enabled with a power supply of 5V. 

 

 

5. Design  

 

The working principle of the proposed work is depicted in the below figure. The 

sensor outputs are collected as analog data and ADC converts the analog to digital 

data. The results then sent to the Arduino node MCU for analyzing the inputs 

obtained. Based upon the output obtained trigger can be made to the corresponding 

registered user. 
 

5.1 Web Server 

 

ThingSpeak is an open-source platform. It is based on Internet of Things that is used 

to store and retrieve data from the sensors that are sent to the internet. It allows the 

user to collect and store sensor data in the cloud and develop IoT applications. The 

ThingSpeak IoT platform provides application that helps to analyze and visualize data 

in real-time. Sensor data inputs can be sent to ThingSpeak from Arduino, 

RaspberryPi, BeagleBone Black, and other hardware. [21]. 
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Figure 1. Working Model 

 

 

6. Result 

 

To prove the outcome several experiments were carried out. At this stage each sensors 

were tested with all possible parameters. The temperature sensor was tested under a 

hot environment for sufficient result Figure2. The turbidity sensor was tested with 

both normal water and muddy water Figure3.  The gas (MQ-6) sensor was tested with 

LPG gas and methane gas for the notifications Figure4. The PIR sensor being installed 

in a top-bottom fashion was tested to detect warm body inside the drains Figure5. 

Finally the pH sensor was tested in both pure drinking water and contaminated water 

for accurate results Figure6. 

 

 
Figure 2. Temperature sensor 
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Figure 3. Turbidity sensor 

 

 

 
Figure 4. Gas sensor 

 

 

 
Figure 5. PIR sensor 

 

 

 
Figure 6. pH sensor 
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7. Future Enhancement 

 

Air and water quality monitoring has always been under common implementation. 

Contamination event detection in air and water are easily implemented with the help 

of low cost sensors. The concept of detecting warm bodies inside drains has not yet 

been implemented; hence it can be enhanced with the help of a GPS module to get the 

location of that particular drain. Since large scale deployment of this project requires 

accurate information about the location of the sensors and the extent to which the 

warm body is endangered. With the help of gas sensors the concentration of methane 

inside the drains can also be obtained to calculate the extent to which the warm body 

inside the drain could survive.  

This project makes use of three different modules such as toxic gas detection, water 

contamination level monitoring and warm body detection inside drains each of which 

can be implemented over large scale deployment. This paper only focuses on two 

main toxic gases such as methane and LPG which can be further extended to detect 

carbon-di-oxide, natural gas, etc. This paper checks water contamination level using 

pH and turbidity sensor which can be further enhanced by using sensors to detect 

TDS, electrical conductivity and aqua sensors to detect micro organisms inside water 

to identify various disease causing pathogens. 
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