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Abstract. Identification of the concentration of dust particles and monitoring 

the content of harmful toxic a site to monitor and analyze atmospheric aerosols, 

methane, CO2, SO2 is required for urban cities with dense population centers 

and identify results in the emission of particulate material and gases potentially 

hazardous to health. We often use air quality indexing system but it is always 

not possible to identify monitoring methods that rely on limited numbers of 

fixed sampling locations to validate a complex environment and collect 

sufficient data to confirm model effectiveness.  We can use an aerial 

monitoring instrument to collect data transmitted as telemetry from the UAV 

for instantaneous micro-meteorological data that can assist interpretation of 

concentrations detected by on-board air quality sensors. We have also 

explained the design for ionizing filter based dust sensor that will send 

information based on the distribution of the gas concentration at 12 points 

using quad copter sensing system. 
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1.Introduction

It is necessary to induce eliminate pollutants, industrial and lightweight

industrial waste and in this area unit many technologies are utilized to handle this 

waste which is buried and conjointly the two commonest ways that are: 

• Dump: open hole inside the ground, whereby waste is heaped on high without

any care to forestall infestation from vermin, nor groundwater contamination. A 
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dump is usually confused with a lowland site. A rigorously designed structure, 

both designed over floor or set into the lowest, whereby waste is remotely moved 

to forestall groundwater infection, by using way of a linear method of recording 

of data and a day by day covering of soil is implemented to stop infestation from  

particulate  matter can be counted as  aerosols, ammonia, carbon dioxide (co2), 

nitrogen, nitrogen oxides (nox) and sulfur oxides (sox) are the primary residues 

produced by using blasting activities at mining websites. in an excellent state of 

affairs, the exothermic reaction produces CO2 , water vapor and molecular 

nitrogen (N 2 ); however due to environmental and technical elements, different 

noxious gases are regularly produced in a variety of  concentrations however, it's 

difficult to conclude if these symptoms area unit psychosomatic, regarding the 

strain and concern of poisonous publicity due to environmental residues (Martine, 

2000; Saurav et al. 2012). Microorganisms dwelling in lowland sites take away 

waste and break down the decaying into hydrocarbons and distinctive gases. The 

gas emitted from lowland sites every now and then incorporates of sixty % alkane, 

the final 40 % is typically CO2 with trace quantities of monoxide, hydrogen, 

sulfides, ammonia, oxygen, nitrogen, and non-methane natural compounds 

(NMOCs) comparable to vinyl chloride, benzene, and trichloroethane (Robert, 

2001; Anwar et al. 2012) in the lowland effects on the ecosystem, it is obligatory 

to conduct lowland management to keep out periodical checks (Domingues et al.  

2008; Omar, 2016), that live about as problems that face the lowlands companies 

to enter within the landfill month-to-month and results in  gases concentrations 

victimization the ordinary gasoline measurement instrumentality (Anwar et al. 

2012; Lebrun, 2007). The risks with a view to be attacked the workforce are: 

inflammable, publicity and toxic risks (Martine, 2000). Thus the need to make 

sure that the methane and aerosol gas concentration distribution (Victor et al. 

2013; Fiachra et al. 2011) depends at the supply of emission, in any other case 

the device can offer the measure for incorrect role of emission. 

1.1. Quadcoper 

Robots today square measure wide utilized in several applications (Haslina et al. 

2013; Mohd et al, 2010). One sort of robots is that quad copters measure 

extremely maneuverable aerial vehicles, that are capable to measure vertical take-

off and landing. Hence, it's a widely-used platform for typically unsafe 

environments (Liang et al. 2014). The recent trend to adopt quadrotor drones is 

owing to their straightforward management, little size and high mobility (Norouzi 

Ghazbi et al. 2016). They have been used   for   search   and   rescue; emergency 

response (Norouzi Ghazbi et al. 2016; Erginer et al. 2012); military police 

investigation; country of origin security; search and destroy; surveillance and 
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border patrols applications (Yong et al. 2014). Moreover, there's a multitude of 

alternative potential applications used to study temperature change, volcanic 

activity, ice mass dynamics, and atmospherically changes (Norouzi Ghazbi et al. 

2016). Since the quad copter has high maneuverability and might be applied in 

risky surroundings, thus during this paper a quad copter sensing system is 

developed and bestowed that ensures that the distribution of the alkane gas 

depends on the supply of emission. The sensors accustomed with live 

contamination gas or mud emissions can vary according to the sort of emission, 

concentration vary of concern, and needed time interval. Sensors are normally 

supported ultrasound, optical, and electrochemical sensing components. These 

sensors will either be hand-held, installed in vehicles, or form ground-based 

network systems.   Most pollution dispersion models use predefined estimates of 

pollution sources and part conditions; near-real time info from at intervals the 

plume has been much impossible to gather. Flight instrument knowledge 

transmitted as measure from the UAV provides high resolution fast 

micrometeorological knowledge that may assist interpretation of concentrations 

detected by on-board air quality sensors. This information as well as location, 

micrometeorological knowledge and air quality, will be delivered in real time to 

analytical computer code. the info stream could so be accustomed feed flight path-

planning algorithms or part dispersion models in near-real time. Sensors are 

normally supported ultrasound, optical, and electrochemical sensing components. 

These sensors will either be hand-held, installed in vehicles, or form ground-

based network systems. We found that the resulting controller was significantly 

better than the one using manually turned parameters. 

1.2. System design 

Air ionization and solar radiation tracking, in correlation with international and 

nearby environmental factors (such as seismic zones), is a new technique for 

atmospheric study in our vicinity. We can plan to set up quadrotor unmanned 

plane system (UAS) in an effort to be capable of monitor and degree vertical and 

horizontal concentration gradients of trace gases and aerosol debris at high spatial 

decision (1 m) inside the combined layer (zero-100 m). The gadget is constructed 

around an Arduino MEGA 2560, powered by a 7.4 V lithium polymer battery, 

information telemetry is with the help of XBee pro S1 (2.4 GHz) radio transmitter 

whilst a GP-635T gives a timestamp for serial port statistics. Sensors encompass 

a SEN51035P temperature and humidity sensor and GP2Y10 SHARP dust sensor. 

All statistics changed into transmitted and logged on a floor station which 

displays obtained raw values and PM10 concentration readings in actual time as 

shown in fig 1. 
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Fig. 1. Block diagram of developed sensing system. 

2. Methodology 

It is a good way to prove that the distribution of methane gas and its awareness 

depend on the supply of emission, and to show quadcopter sensing device size is 

reliable, we are able to comply with the subsequent sequence as proven in figure 

2. 

 

Fig.2. Flow chart of the sequence of the sensing method. 

 

A gas chamber changed into built so as to reveal the sensor node to unique 

concentrations of debris and examine the readings in opposition to a calibrated 
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dirt-monitoring tool—Dusttrak 8520. The Dusttrak has a response time of 1 s, a 

decision of 0.001 mg/m3 and is capable of tracking PM10 and PM2.five. Smoke 

from widespread incense sticks become used as an airborne particulate supply. 

The detection unit outfitted with modern electrodes (A, B) and capacity probes 

(M, N) organized in the floor and detecting electric present day and prompted 

potentials by way of said electrodes (A, B) and stated reception probes (M, N), 

for the calculation of pressure changes inside the floor. The  moment the existing  

stress reduces by 20-30mm, the  circuit with the effective terminal, dipped inside 

the water. The  supply immersed within the water instantly makes contact with 

the new stop of the circuit via water; the circuit receives induced and right away 

latches. The connected buzzer sounds, sending an alarm sign. The disturbance 

discharges the stored rate. This causes the IC1to produce a high output. This 

excessive output is used to trigger switching transistor IC2 and the vibration or 

sound or motion made prompted the buzzer to beep. The sound and vibration 

brought on moves also can be detected by means of new and growing generation. 

As dirt records gives the output, Q3 transistor is typically in dormant state and on 

detecting the water stuffed sensor assembly, the needles inside the sensor 

container are subjected to a brief-circuit as a result of water with the supply of 

fine voltage at Q3’s lower component triggering to get activated. Q3’s activation 

triggers the ones of this fall. This  is proven through the detection of a signal 

conditioning circuit as proven in [sixteen, the subsequent transistors level which 

Q4  presents static bias for Q3 making it to be latched with the DC output with a 

view to skip thru the comparator LM324N. LM324 is a low-noise JFET enter op-

amp with low input bias and offset modern-day. The reference voltage of the 

LM324N is fixed with the assist of R2. This alters the voltage stage at the inputs 

of comparator LM324N and the output momentarily swings excessive as 

indicated by using green LED1 as shown in [16]. This excessive output is used to 

cause switching transistor Q1, which triggers monostable IC2. placing a low-pass 

RC filter out at the output of the amplifier R4 C6 can help nullify the feed-via of 

high-frequency indicators. The timing length of 555 timer is determined with the 

aid of R7 and C5. With the shown values, it'll be around two minutes. The 

excessive output from IC2 activates Q2 and the buzzer starts beeping alongside 

red mild indication from LED2. This  is observed by the construction of a 

prototype landfill site through installing 12 sticks, a gaseous heating supply as 

shown  in Fig.3. Transportable methane gasoline sensors have been then constant 

at the tip of the 12 sticks as shown in Fig. three. As a result of  the implementation, 

the wind speed, temperature and the humidity of the site  had been km/h, 36°C 

and 75% respectively. The manner of the implementation as follows: 
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• opening the gas supply. 

• strolling the 4 fans to spray the gas. 

• read and keep the price of the methane gas concentration for 12 positions. 

• Flying the quadcopter and degree and improve the values of the methane 

gasoline concentration over the 12 positions with consequences as shown in Fig. 

4. 

 

Fig. 3. Sensor Architecture  at the tip of the stick. 

3. Results 

Aerosol concentration values for the 12 positions were acquired by the two 

methods, that is by ground sensors and by the quadcopter sensing system. The 

results of these measurements are shown in Table I. Also, a 3-D plot of the results 

of Table I are shown in Fig.4 and Fig.5. 

 

Fig 4: The Sensor Data and information against the sensor number 
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Table 1: Comparison of methane gas concentration measured for 12 positions by ground 

sensors versus quadcopter 

Position Ground sensor Quadcopter 

Sensor 

1 1.00 1.03 

2 1.68 1.69 

3 1.64 1.64 

4 0.94 0.95 

5 1.47 1.46 

6 2.91 2.89 

7 2.88 2.85 

8 1.43 1.41 

9 1.04 1.05 

10 1.66 1.67 

11 1.65 1.63 

12 0.95 0.98 

 

 

Fig. 5. Methane gas concentration distribution obtained from 12 positions by quadcopter 

sensing system. 

From Fig.5 we observe that the concentration of methane fuel will increase as 

we get ahead toward the source. also, in this paper we observed a technique to 

prove that our sensing device is dependable with the aid of evaluating the methane 

gas concentration measuring values of table I among the floor sensors and 

quadcopter sensing device. 

4. Conclusion 

In this paper, we efficiently developed a sensing gadget for measuring the 

methane fuel attention and may be applied in landfill site. additionally, on this 



Dutta & Banerjee/ Journal of System and Management Sciences Vol. 9 (2019) No 2, 104-113 

 

111 

 

paper we proved that the methane fuel awareness distribution isn't random, but it 

depends at the supply position. finally, we innovated a technique to prove that our 

sensing system is dependable. The sensor structures evolved thus far are 

technically able to turning in data akin to commercial nice dirt-monitoring 

gadgets but require individual calibration equations for each sensor used to 

characterize dirt plumes. the usage of talcum powder is basically a detection 

exercising at this level as maximum particulate depend on this product has a 

diameter more than 10 µm. device testing at PM2.five will require a chemical 

source along with a smoke generator. 
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