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Abstract: - In the modern world, every day we witness the technological developments in the infrastructure, which may either harm the environment 

or may promote the healthy environment. The infrastructure development may initially cause damage to the natural environment which may generate the 
need to assess environmental impacts. This contributes in mitigating the "perfect storm" of environmental and energy sustainability particularly in the field of 
transportation which plays an important role in the modern society. With the rapid growth in urban population, there has been continuous rise in the number 
and size of urban centers, both demographically and spatially. Provision of urban infrastructure has, however not kept pace with the growth of towns and 
cities. As a result, developing urban areas put lot of constraints on the barely sufficient infrastructure leading to the collapse of urban infrastructure system. 
Large urban centers considered to accelerate the economic momentum, but are the major cause behind the air pollution along with unhealthy and unhygienic 
conditions prevailing in the urban region. A Wireless Sensor Network is used as a tool for analyzing and monitoring the urban infrastructure. It is developed 
with a focus on technical as well as management aspects. The research work mainly focuses on the analysis and monitoring of, urban air pollution using 
Wireless Sensor Network in the major part of Nagpur city, India. This work, as such, contributes towards a systematic evaluation of air pollution conditions in 
some of the regions of Nagpur City and identifies the factors influencing the air pollution. An attempt is made to develop an effective solution for pollution 
monitoring using wireless sensor networks (WSN) on a real time basis namely Urban Pollution Monitoring System. Commercially available discrete gas sensors 
for sensing concentration of gases like NOx, NO2, CO and O2 are calibrated using appropriate calibration technologies. These pre-calibrated gas sensors are then 
integrated with the wireless sensor motes for field deployment at two different locations in Nagpur city using multi hop data aggregation algorithm. A light 
weight middleware and a web interface to view the live pollution data in the form of numbers and charts from the test beds was developed and made 
available from anywhere on the internet. Experimentation carried out using the developed wireless urban pollution monitoring system under different physical 
conditions show that the system collects reliable source of real time fine-grain pollution data. It also supports the flexible sampling interval change for effective 
tradeoff between sampling rates and battery lifetimes. This interval is changed depending on the pollution conditions derived from the context model.  It can 
save the limited batteries of geo sensors, because it reduces the number of data transmission. The use of a wireless sensor network for air pollution 
monitoring, and its auto-calibration is discussed to achieve the maintenance-free operation. The sensors in the whole network can thus be calibrated 
eventually. The simulation results are presented to show that adjusting the sensor outputs to the average values of the sensors sharing the same site improves 
the measurement accuracy of the sensor network. This research work was carried out a network for outdoor air quality monitoring. Each node is installed in a 
different location connected to an acquisition and control system. The nodes are wirelessly connected to a central monitoring unit gateway. Advanced 
processing based on multiple input single output is implemented at the network sensing nodes to obtain temperature and humidity compensated gas 
concentration values.  Operation of the network sensing nodes and power consumption are also discussed. 
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INTRODUCTION 

In India, urban local bodies and governing agencies have been normally providing urban 

infrastructure as a part of social and welfare services. The techniques of provision, delivery, 

operation and maintenance of infrastructure facilities have changed considerably. Urban 

infrastructure services are required to be augmented and upgraded urgently, which is a need of 

an hour. Air pollution is a very hazardous health problem that has resulted because of 

uncontrollable growth of urban centres and drastic increase in the number of vehicles. 

Nowadays major part of human population resides in urban areas, so urban environmental 

degradation due to air pollution has to be put on check. Acquiring the vast amount of data 

needed to accomplish this herculean task and getting people involved in this process are both 

major challenges. Moreover, in most of the nations worldwide, it is difficult to implement 

environmental legislation and so regular monitoring of air pollution constituents is must for 

which cheap and effective infrastructure monitoring solution is needed. 

India, like the most lower-income countries, lacks in urban air pollution monitoring 

infrastructure and it is difficult for the public sector to allocate the funds and resources 

required for this task. What is required is a system which is comprehensive in both spatial and 

pollutant coverage, at the same time it should be inexpensive and autonomous. This is where 

the Urban Pollution Monitoring System (UPMS) comes into play, because it allows real-time 

monitoring of urban air quality conditions in most urban settings. The existing demonstration 

version of UPMS monitors basic environmental parameters of temperature, humidity and 

airborne outdoor pollutants (currently NOx, SO2, RSPM, etc). 

Since last two decades, there has been a phenomenal rise in the use of electronic components 

in urban infrastructure monitoring, resulting in the replacement of purely mechanical or 

manual implementations of most of the functionalities. The strong motivation behind using this 

system is its fast response time, lower cost, reduced weight, new and innovative functionalities, 

most user-friendly nature and faster design cycles. Urban Pollution Monitoring System is a term 

used to describe the application of Wireless Sensor Network (WSN) to assist the observation, 

monitoring and controlling the air pollution.  

WSN consists of many tiny, low-cost, low-power scattered devices called Sensor Nodes. Sensor 

Node is an electronic device that detects environmental conditions such as temperature, 

humidity, sound, chemicals or the presence of certain objects. Individual sensor node senses 

the physical data from the environment and passes it on to the cluster head which in turn 

forwards it to the Sink node. The user can access this data through the Sink node using the 
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internet. These nodes have to be collaborated to fulfil their tasks as generally a single node is 

incapable of performing the complete task. The nodes use wireless communication to activate 

this collaboration. The Wireless Sensor Networks support a lot of different real-world 

applications. 

1.1     Applications of WSN  

Recently, Wireless Sensor Networks are focusing on national security applications and 

consumer applications such as:- 

Area monitoring : Area monitoring is a common application of WSNs. In area monitoring, the 

WSN is deployed over a region where some phenomenon is to be monitored. A military 

example is the use of sensors to detect enemy intrusion; a civilian example is the geo-fencing of 

gas or oil pipelines [32]. 

Forest fires detection:  A network of Sensor Nodes can be installed in a forest to control when a 

fire has started. The nodes will be equipped with sensors to control temperature, humidity and 

gases which are produced by fire in the trees or vegetation. The early detection is crucial for a 

successful action of the firefighters; thanks to Wireless Sensor Networks, the fire brigade will be 

able to know when a fire is started and how it is spreading.[32]  

Greenhouse monitoring: Wireless sensor networks are also used to control the temperature 

and humidity levels inside commercial greenhouses. When the temperature and humidity drops 

below specific levels, the greenhouse manager must be notified via e-mail or cell phone text 

message, or host systems can trigger misting systems, open vents, turn on fans, or control a 

wide variety of system responses [33]. 

Landslide detection: A landslide detection system, makes use of a wireless sensor network to 

detect the slight movements of soil and changes in various parameters that may occur before 

or during a landslide. And through the data gathered it may be possible to know the occurrence 

of landslides long before it actually happens.[33] 

Machine health monitoring: Wireless sensor networks have been developed for machinery 

condition-based maintenance (CBM) as they offer significant cost savings and enable new 

functionalities. In wired systems, the installation of enough sensors is often limited by the cost 

of wiring. Previously inaccessible locations, rotating machinery, hazardous or restricted areas 

and mobile assets can now be reached with wireless sensors [34]. 
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Water/Wastewater monitoring: There are many opportunities for using wireless sensor 

networks within the water/wastewater industries. Facilities not wired for power or data 

transmission can be monitored using industrial wireless I/O devices and sensors powered using 

solar panels or battery packs.[35] 

Landfill ground well level monitoring and pump counter: Wireless sensor networks can be 

used to measure and monitor the water levels within all ground wells in the landfill site and 

monitor leachate accumulation and removal. A wireless device and submersible pressure 

transmitter monitors the leachate level. The sensor information is wirelessly transmitted to a 

central data logging system to store the level data, perform calculations, or notify personnel 

when a service vehicle is needed at a specific well [35]. 

Agriculture: Use of wireless sensor networks in agriculture frees the farmer from the 

maintenance of wiring in difficult environment. Gravity feed water systems using pressure 

transducer are used to monitor water tank levels. Water pumps can be controlled using 

wireless I/O devices and water usage can be measured and wirelessly transmitted to a central 

control for billing purpose. Irrigation automation using WSN enables more efficient water use 

thereby reducing wastage of water [36]. 

1.2     Air Pollution Problem in India  

In India, outdoor air pollution is restricted mostly to urban areas, where automobiles are the 

major contributors, and to a few other areas with a concentration of industries and thermal 

power plants. Apart from rapid industrialization, urbanization has resulted in the emergence of 

industrial centers without a corresponding growth in civic amenities and pollution control 

mechanisms. In most of the 23 Indian cities with a million-plus population, air pollution levels 

exceed World Health Organization’s (WHO) recommended health standards. In every city, the 

levels are getting worse because of rapid industrialization, growing number of vehicles, energy 

consumption, and burning of wastes. Several cities face severe air pollution problems, with 

annual average levels of total suspended particulates (TSP) at least three times as high as the 

WHO standards. A study conducted by the World Bank indicates premature deaths of people in 

Delhi owing to high levels of air pollution. Air pollution in India is mainly caused by three 

sources, namely, vehicles, industrial and domestic sources. 

1.2.1     Vehicular Pollution Problems in India 

 Vehicles are one of the major sources of air pollution in major cities. Air pollution due to 

vehicles can be attributed to following: 
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¶ High vehicle density in Indian urban centres results in air pollution build up near roadways 

and at traffic intersections.   

¶ Older vehicles are predominant in vehicle vintage. These older vehicles are grossly polluting 

though in cities like Delhi grossly polluting vehicles have been phased out. 

¶ Inadequate inspection and maintenance facilities result in high emission of air pollutants 

from vehicles. Emission can be reduced by proper and regular inspection and maintenance 

of vehicles. 

¶ There are large numbers of old 2-stroke 2/3-wheelers in most of the cities, which are a 

significant contributor of air pollution. Adulteration of fuel and fuel products also result in 

high emissions from vehicles. 

¶ Improper traffic management system and road conditions also result in build-up of air 

pollutants near the roadways as the emissions are higher when the vehicle is idling. 

¶ Absence of an effective mass rapid transport system and intra-city railway networks have 

resulted in people using their own vehicles for commuting to work. This has resulted in 

uncontrolled growth of vehicles. 

¶ High population exodus to the urban centres has also resulted in increase in the number of 

vehicles, resulting in high levels of vehicular air pollution. 

Vehicles are the major contributors and in a few other areas with a high concentration of 

industries and thermal power plants. Vehicular emissions are of particular concern since these 

are ground level sources and thus have the maximum impact on the general population. Also, 

vehicles contribute significantly to the total air pollution load in many urban areas. 

2   URBAN POLLUTION MONITORING SYSTEM 

Once the problem to be studied has been clarified, it is possible to select a monitoring system 

that can be used to provide all the relevant information. The more common types of system 

can be broadly divided into three areas namely research, surveillance and special purpose 

monitoring [19][20]. For the purposes however it is simpler to divide them into categories 

according to their suitability: 
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Geographical distribution of Pollution: Data are required for estimating the amount and 

composition of pollution in the area concerned. For planning purposes, both urban and rural 

areas may have to be surveyed and studies carried on “background pollution levels [18]. 

Determination of Air Pollution Trends: Data establishing trends in the degree of pollution with 

time (e.g., from year to year) and the influence on these trends of changes in emissions due to 

planning, growth of industry, density of traffic and population movements. 

Origin of the pollution at any given Locality:  The study of pollution transport from source to 

receptor is an integral part of all adequate control strategies. In this type of system use is often 

made of dispersion models to estimate the local (up to approximately 20 km), regional (20-200 

km), or long-range (several hundred   to several thousand km) transport of air pollutants [19]. 

Determination of the effect of Pollution: Here, the influence of pollution on human health, 

animals, vegetation, and materials has been studied. When information on acute effects is 

wanted, the period over which the monitoring system should provide the average pollution 

concentrations is short. In connection with epidemiological studies, however, short-term peak 

concentrations are of little value. Here, a suitable longer period of sampling (24 hours, for 

example) can be selected. Site selection plays an important role in this type of monitoring 

system. The stations should be located, for instance, in places where people are living or 

working, both inside and outside buildings, or where the damaged plants of materials are 

found. The measuring stations should be selected in such a way that the area containing the 

population under study is well covered [21]. 

Compliance with Air Quality Standards: Pollution levels are related to accepted or proposed air 

quality standards. In most cases, the monitoring systems themselves have been used to gather 

data for establishing the standards. Once these goals for air pollution control programmes are 

set, regular progress in compliance with the standards must be made and confirmed[22][23]. 

Assessment of Control: Directly related to the previous question is the availability of a 

monitoring system for assessing the effectiveness of measures to reduce pollution levels. It is 

extremely important to determine the effect of countermeasures on the trend of pollution. A 

continual effort made to obtain data permit the evaluation of progress towards meeting air 

quality standards and goals [24][25]. 

Air Pollution warning Systems: These systems are developed to give short-term warning of 

pollution risks; that is, to allow an undesirably high level of pollution under unfavorable 

meteorological circumstances, and the possibility of the pollution spreading over wide areas, to 
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be predicted so that countermeasures can be taken before danger levels are reached [26]. It’s 

sometimes possible to use a single pollutant as a tracer for all pollutants coming from the same 

type of source when high pollution concentrations occur only under certain meteorological 

conditions that influence uniformly all pollutants coming from the same type of source. 

When health is a major concern of our daily life, the pollution monitoring and control system 

becomes a very useful tool that offers: 

¶ Up-to-date information about the composition of air, based on user location. 

¶  An easy to use interface, available to users everywhere. 

¶ Pollution warnings via SMS and email for registered users. 

¶  An organized way to view information about the evolution of pollution in certain locations. 

¶  A cheap and robust system for air pollution monitoring. 

The system’s functionality can be extended furthermore by creating personalized alerts for 

users that have an increased sensibility to a certain substance. 

 

Figure 1: Wireless Sensor Network 

Figure shows a sensor consists of a transducer which is a device that converts energy from one 

domain to another. In our application, it converts the quantity to be sensed into a useful signal 

that can be directly measured and processed. Signal conditioning means manipulating an 

analog signal in such a way that it meets the requirements of the next stage. Digital signal 

processing is needed so as to observe only the required output specifically. After processing 

and getting the required result this signal is further converted into digital. Now, this signal by 

using a hardware interface is connected to the network area. 
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By using proper data aggregation algorithm, we need to minimize the amount of duplicates and 

invalid values. Local User Interface is a panel-mounted device that allows building and locally 

monitors and control system equipment. Further this data is been compared with data base 

and is accordingly reflected by using output device [31]. 

2.1 Power consuming factors in Wireless Sensor Network 

The power issue in wireless sensor network is one of the biggest challenges, because the sensor 

has limited source of power which is also hard to replace or recharge. Wasteful power 

consumption is due to:  

¶ Idle listening to channel “waiting for possible traffic”. 

¶ Retransmitting because of collision “e.g. two packets arrived at the same time at the same 

sensor” 

¶ Overhearing “when a sensor received a packet doesn’t belong to it”. 

¶ Generating and handling control packets. 

¶ Over-emitting “when a sensor received a packet while it is not ready”. 

2.2 Energy-saving Strategies of Wireless Sensor Node 

1. Reducing power consumption starts from the selection of Microcontroller unit (MCU), low 

power consumption MCU should be considered at first.[12] 

2. Choosing chip with low standby current and steady transreceiving current for Radio 

frequency module. 

3. Power source with low output voltage and low consumption power itself. 

4. Reducing system operating frequency can lower current consumption effectively. 

5. Lowering system operating voltage influences system power consumption. So under the 

premise of system credibility, make sure that system is in lower operating voltage. 

6. Use interrupts to make the processor into deep sleep. As we all know, sleep and power down 

mode will lower operating current greatly. 
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7. Dynamic Power Management. When there is nothing interesting happened around, some 

modules are idle, switching to low energy consumption state (sleeping mode). This event 

driven energy management is very important to enhancing life cycle of sensor node. 

8. Dynamic Voltage Scaling. When calculated load is low, reduce working voltage and frequency 

of MCU and thereby reduce processing capacity, can reduce power consumption of MCU. 

9. Reduce starting time of Sending and receiving module. 

2.3   Wireless Sensors Network Model  

This section presents a model for the measurement of pollutants in Nagpur city. In the work, it 

is assumed that the polluted area has no WiFi or Wi Max, and hence no Internet connectivity. 

Internet communication network was established for the purpose of measurement and  

identified five harmful pollutants that seriously affect  the health of people: Carbon Monoxide 

(CO), Nitrogen oxide (NOx), Sulphur Dioxide (SO2), and Particulate Matter (PM10). 

Taking into account the geographical situation of location in the city, the measurement consists 

of Fixed Sensors, which are deployed as shown in Figure 2. Some sensor nodes are deployed in 

industrial areas, for monitoring of air pollution. 

 

Figure 2: Wireless Sensor Network in polluted area 

The fixed and mobile sensors in Figure2 are identical in the sense that they have a unique 

Internet Protocol address to provide plug-and-play scalability in the network, the same 

computing capability to sense and transmit the data, and also the same memory capacity. 

Generally, in environmental monitoring, sensors are designed to detect only one pollutant. In 

our model, we design a sensor that has the capability to simultaneously sense the harmful 

pollutants described previously, and transmit the sensed data. The sensor designed in this 

context has four layers as shown in figure 1. The first layer is responsible for sensing and 

consists of five filters which capture data for each harmful pollutant cited above. The second 
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layer consists of an analog to Digital Converter (ADC), which is responsible for converting the 

analog signals into digital signals. The third layer consists of three elements: Random Access 

Memory (RAM), it is a data to be access in any order. The microprocessor is used to perform 

some operations as subtracting, comparing, and fetching numbers from one area to another. 

Finally, an Ethernet interface supports a wired network connection. The last layer is the radio 

subsystem which consists of four elements: a Wi-Fi card provides Internet connectivity to other 

sensors, since the polluted area has no Internet connectivity.  The sensor is powered by two AA 

batteries. Each sensor is equipped with an omni-directional antenna which is relatively cheaper 

than directional and provides better Internet connectivity. The sensor is powered by a 

rechargeable kind of integrated circuit that permitted to store the sensed data to be access in 

any order. The microprocessor is used to perform some operations as subtracting, comparing, 

and fetching numbers from one area to another.  

2.3.1     Sensor Nodes Deployment  

The strategy to deploy the WSN for our system is as follows: 

¶ First partition region of interest into several smaller areas for better management of huge 

amount of data that will be collected from the system and for better coordination of the 

various components involved. 

¶ Deploy one cluster head in each area; these will form cluster with the nodes in the 

irrespective areas, collect data from them, perform aggregation and send these back to the 

sink. 

¶ Then, randomly deploy the sensor nodes in the different areas. These will sense the data, 

send them to the cluster head in their respective area through multihop routing. 

¶ Sinks that will collect aggregated data from the cluster heads and transmit them to the 

gateway. Each sink will be allocated a set of cluster heads. 

¶ The gateway will collect results from the sinks and relay them to the database and eventually 

to our application. 

Locations of Implementation of Model 

The two selected locations are representative for the traffic condition in Nagpur.  
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2.3.2     Sensor Network Node 

In this deployment, UC Berkeley motes as the sensor nodes are used. The latest member of the 

mote family, called Mica  (shown in Figure5.4 and Table 5.1), uses a single channel, 916MHz 

radio or 2.4 GHz  from RF Monolithic to provide bidirectional communication at 40kbps, an 

Atmel ATmega128 microcontroller running at 4MHz, and a considerable amount of non-volatile 

storage (512 KB). A pair of conventional AA batteries and a DC boost converter provide a stable 

voltage source, though other renewable energy sources can be easily used. Small size 

(approximately 2.0 x 1.5 x 0.5 inches) and wireless communication capabilities allow us to 

deploy motes in remote locations with minimal interference with the existing environment. The 

UC Berkeley mote family (see Table 5.1) has evolved over the past three years into a stable 

platform for sensor networks research. There is a strong software base to build applications, a 

composible operating system called TinyOS, and a programming language for  networked 

embedded systems called nesC . Due to the open availability of the hardware and software, and 

the match between the system requirements and the properties of the Mica mote, we chose to 

use the UC Berkeley platform running TinyOS. An important aspect of the Mica mote running 

TinyOS is the ability to set low level hardware functionality to achieve low power sleep mode. 

Since sensor nodes are expected to spend most of the time sleeping and periodically sample, 

compute, and communicate, minimizing the sleep current is essential to meeting the system 

lifetime requirements. Minimizing power in sleep mode involves turning off the sensors, the 

radio, and putting the processor into a deep sleep mode. I/O pins on the microcontroller need 

to be put in a pull-up state whenever possible, as they can contribute as much as 100 μA of 

leakage current. Mica architecture uses a DC booster to provide stable voltage from degrading 

alkaline batteries. With no load, the booster draws between 200 and 300 μA, depending on the 

battery voltage. Although this functionality is crucial for predictable sensor readings and 

  

Figure 3: North Ambazari road location for 

monitoring pollution 

Figure 4: Hingna road location for monitoring 

pollution 
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communications, it is not needed in the sleep mode. Furthermore, the current draw of the 

microprocessor is proportional to the supply voltage. Mica motes are modified with a some 

anlog sensor to detect NOx, SO2 sensor with add-on facility provides on the mica board which 

allows us to reliably bypass the DC booster while reducing the supply voltage in sleep modes. 

The modification allows us to achieve better flexibility to achieve better pollution sensor. 

 

Figure 5: Wireless sensor node deployed at site 

 

Figure 6: Output of UPMS 

3. RESULTS & DISCUSSIONS 

Table 3.1 Ambient Air Quality Monitored at North Ambazari Road 

Sr No. Date Concentration of Air pollutants 

SO2 µg/m3 NOx  µg/m3 RSPM  µg/m3 
Standards  80.00 80.00 100.00 
January   
1 04-01-2011 14 43 139 
4 11-01-2011 10 37 124 
5 14-01-2011 10 42 62 
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8 22-01-2011 7 35 46 
9 25-01-2011 8  115 
February    
10 02-02-2011 11 47 106 
12 09-02-2011 12 57 137 
15 19-02-2011 12 35 108 
16 22-02-2011 12 56 69 
March  
13 02-03-2011 12 45 98 
14 09-03-2011 11 53 138 
15 12-03-2011 10 61 124 
16 17-03-2011 13 57 168 
17 22-03-2011 9 35 46 
18 28-03-2011 10 71 159 
April    
19 02-04-2011 9 56 64 
20 09-04-2011 8 59 44 
21 13-04-2011 11 51 86 
22 22-04-2011 12 43 87 
23 30-04-2011 10 57 65 
May    
24 03-05-2011 10 45 91 
25 13-05-2011 10 42 91 
26 17-05-2011 9 37 68 
27 24-05-2011 8 42 67 
28 31-05-2011 9 59 66 
June     
29 03-06-2011 10 43 63 
30 10-06-2011 7 57 65 
31 18-06-2011 10 35 66 
32 21-06-2011 9 42 35 
33 24-06-2011 11 45 94 
July    
34 02-07-2011 11 59 72 
35 08-07-2011 12 51 75 
36 15-07-2011 13 43 38 
37 26-07-2011 15 44 110 
38 31-07-2011 12 42 104 
August    
39 02-08-2011 11 28 78 
40 13-08-2011 7 39 66 
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41 20-08-2011 10 35 112 
42 22-08-2011 11 29 111 
43 28-08-2011 11 30 44 
September    
44 03-09-2011 8 35 87 
45 05-09-2011 8 35 37 
46 09-09-2011 8 36 76 
47 11-09-2011 8 30 54 
48 13-09-2011 7 41 97 
49 20-09-2011 9 29 75 
50 22-09-2011 8 32 55 
51 27-09-2011 13 33 94 
October    
52 04-10-2011 12 29 51 
53 07-10-2011 10 28 47 
54 11-10-2011 10 39 67 
55 14-10-2011 10 21 113 
56 19-10-2011 7 33 33 

57 21-10-2011 9 34 24 
58 26-10-2011 11 35 353 
November     
59 05-11-2011 11 46 55 
60 07-11-2011 12 47 57 
61 10-11-2011 12 48 105 
62 15-11-2011 13 49 85 
63 18-11-2011 15 35 110 
64 22-11-2011 11 33 210 
65 25-11-2011 10 34 111 
66 29-11-2011 12 38 109 
December     
67 03-12-2011 10 38 88 
68 06-12-2011 11 42 108 
69 09-12-2011 12 44 98 
70 13-12-2011 9 38 79 

71 16-12-2011 11 45 123 
72 20-12-2011 10 44 100 
73 23-12-2011 9 46 83 
74 27-12-2011 13 33 72 
75 30-12-2011 15 45 68 
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3.1  Comparative analysis of Air pollutants at North Ambazari Road  

Comparative analysis of air pollutants measured at North Ambazari Road shown in the Table 

3.1. Samples are measured randomly at an interval of six to seven days for a year 2011 and the 

value measured from the UAPMS is compared with standard value from MPCB sampler at the 

specific location. There are small variations in the value due to different factor but these values 

are within the tolerance range of the system. It was observed from the analysis in some cases 

RSPM exceeds the standard value. While pollutants like NOX and SO2 crosses the standard 

value.  

Table 3.2 Ambient Air Quality Monitored at Hingna Road in Industrial Zone 

Sr No. Date Concentration of Air pollutants 

SO2 µg/m3 NOx µg/m3 RSPM µg/m3 
Standards 120.00 120.00 150.00 
January  
1 10-01-2011 12 43 207 
2 13-01-2011 9 37 56 
3 26-01-2011 5 42 36 
4 28-01-2011 11 35 194 
February    
5 08-02-2011 12 48 151 
6 15-02-2011 16 47 208 
7 23-02-2011 9 57 170 
8 28-02-2011 14 35 113 
March    
9 03-03-2011 11 56 115 
10 11-03-2011 10 30 149 
11 30-03-2011 9 45 94 
12 31-03-2011 8 53 134 
April   47 
13 06-04-2011 8 57 59 
14 19-04-2011 11 35 89 
15 23-04-2011 9 71 64 
16 29-04-2011 14 56 137 
May    
17 07-05-2011 13 59 64 
18 18-05-2011 12 51 75 
19 25-05-2011 9 43 28 
20 28-05-2011 10 57 78 
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June    
21 04-06-2011 8 42 65 
22 11-06-2011 11 37 83 
23 22-06-2011 9 42 93 
24 30-06-2011 14 59 106 
July    
25 06-07-2011 15 43 155 
26 13-07-2011 5 57 82 
27 23-07-2011 11 35 81 
28 27-07-2011 12 42 130 
August    
29 07-08-2011 9 42 98 
30 10-08-2011 11 59 153 
31 17-08-2011 9 51 73 
32 31-08-2011 7 43 86 
September    
33 04-09-2011 9 42 120 
34 17-09-2011 10 29 154 
35 21-09-2011 10 28 193 
36 28-09-2011 10 39 137 
October    
37 12-10-2011 11 29 219 
38 18-10-2011 8 30 49 
39 22-10-2011 11 33 116 
40 25-10-2011 11 35 103 

 
November    
41 03-11-2011 9 36 71 
42 09-11-2011 11 30 85 
43 12-11-2011 13 41 194 
44 19-11-2011 16 29 173 
45 30-11-2011 16 32 347 
December    
46 02-12-2011 10 42 221 
47 14-12-2011 14 29 139 
48 17-12-2011 10 28 107 
49 21-12-2011 10 39 168 
50 31-12-2011 4 21 31 
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3.2  Comparative analysis of Air pollutants at Hingna Road  

Comparative analysis of air pollutants for different months measured at Hingna Road shown in 

the Table 3.2. Samples are measured randomly at an interval of six to seven days for a year 

2011 and the value measured from the UPMS is compared with standard value from MPCB 

sampler at the specific location. There are small variations in the value due to different factor 

but these values are within the tolerance range of the system. It had observed from the analysis 

in some cases RSPM exceeds the standard value. While pollutants like NOX and SO2 crosses the 

standard value.  

3.3     Simulation Result 

The simulation result shows the scenario of the network designed by using NS-2. Figure 7.1 

shows graphical user interfacing screen for monitoring the data. A diagram of two networks, 

each consisting of three nodes named (6,4,3) and (7,5,1) for collecting data, two sink node (2,6), 

two gateways named (0,9) for the transmission of data from the area to the base station. Figure 

7.2 shows the scenario of data packets transfers within the nodes. These data packets consist of 

frames of 512 bytes. Figure 7.3 shows the scenario of packets loss during the transfer of data. 

The x and y co-ordinate of every node from the gateway demonstrates the position of node in 

the network. 

 

 

Figure 7.1: Graphical User windows of UPMS Figure 7.2: Data Transfer within nodes 
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Figure 7.3: Data Transfer with Loss Figure 7.4: shows the loss of packets 

4.     CONCLUSION 

Pollution level at each sensor node can be provided to people by either using GPRS system or 

through SMS or we can display the pollution level information on large display close to square. 

People generally have more than one alternate path to reach at same destination; if person 

know the pollution information in advance they can follow the safe path. And simultaneously 

pollution can also control. 
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