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Abstract - Spatial processes are activities where different parameters change with respect to time in a given region or area. 
Study of the behavior of these processes can be effectively used to gather data and their inter-relation with other parameters. 
This paper mainly focuses on spatial process parameters such as air quality and temperature and sensing those with available 
low power and cost effective electronic techniques. The resolution and efficiency can be increased by connecting these 
sensors wirelessly as sensor networks with the help of low power RF modules. Adding the concept of Internet of Things, 
data collected can be made available to data scientists or researchers to effectively work on this data to improve the quality 
of the social environment. Geo-referenced visualization will effectively help to compare the location based data. This paper 
also reviews all the different types of sensors that can be used for sensing temperature and air quality. 
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I. INTRODUCTION 
 
Monitoring any parameter in an area with different 
techniques emerged in the field of sensing with a 
view to get spatial and time variations of the 
parameter. These parameters can be environmental 
like air-quality, water quality, physical like 
temperature, humidity, luminosity or human activity 
related like noise, traffic congestion, energy usage 
etc. Readings of this data can be sent with a 
geographical view, to decision makers, researchers, 
experts in the relative area, helping them to 
understand the processes or inter-related activities 
and developing models and systems to control these 
parameters in improving the quality of life. Internet 
of Things (IoT) is trending field where any sensor, 
gadget or system is connected to internet in which 
things talk and functions without any human 
interaction. Concepts of IoT can be applied in 
monitoring, processing and controlling applications 
with increased reliability and gathering data more 
efficiently. Monitoring stations available today are 
few in number at certain locations giving readings of 
that location only. Installation of more such number 
of   stations evolves huge space, huge capital and 
high energy supply. These issues can be solved with 
low power sensors which are cost effective. Wireless 
sensor networks can be used to measure and 
aggregate the readings more precisely in case of 
spatial process. Further in this paper,the parameters 
discussed are temperature, humidity and air quality. 
Techniques of sensing these parameters and a base 
for communication of nodes are also reviewed. 

 
II. MONITORING AIR QUALITY AND 
TEMPERATURE 
 
These are some of the most common spatial processes 
that can be monitored in an area. [3]Quality of air in a 
particular area really determines the good or bad 

effects on social or natural life. Today various natural 
and human activities are evolving carbon emission 
like traffic pollution, smokes from factories and 
mining activities. These all gives rise to health related 
issues and degrades the quality of human life. To 
have a control on the levels of these harmful 
pollutants the correct information of their levels with 
respect to location must be known. By having 
continuous monitoring system, necessary actions can 
be taken when a safe limit is crossed. Accordingly the 
relation of temperature with rise of pollutants must be 
taken into account. Also as these processes are very 
easy to be measured and monitored, there is wide 
variety of sensors available for measuring these 
parameters and can be selected according to our need. 
 
III. INTERNET OF THINGS 
 
Various objects in everyday life like microcontrollers, 
transceivers, protocol stacks can merged together and 
can be made interactive without human interaction to 
server various purposes.[2] Internet of things aims for 
a communication between different sensors and 
transducers to make process of monitoring and 
control more efficient and smart. 
Differenttechnologies ranging from small 
applications to big data collection are linked inter-
relatively in IoT paradigm acquiring good place in 
embedded systems. 
 
IV. SPATIAL PROCESS 
 
[1]Spatial processes can be described as a set of 
measurements or patterns of a particular area. The 
collection and analysis of such data is of interest to 
many scientific analysts and engineering disciplines. 
They can also be defined as an array of any of the 
environmental or physical phenomena occurring in a 
region. Different examples of spatial processes are 
temperature, air quality, humidity, crowd density, 
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noise and water pollution of a particular region, etc. 
These various parameters can be measured using 
different techniques like satellite imaging and 
wireless sensor network. The most recent technology 
that can be used for spatial monitoring is IoT. IoT 
will help us to monitor these processes in real time 
and make an online central database. 
 
V. IMPLEMENTATION 
 
Our main aim of this project is to monitor the 
temperature and air quality using an array of nodes 
forming a wireless sensor network (WSN). Fig 1 
explains the hardware block diagram of our project. 
WSNs are formed using a number of sensors 
connected to each other wirelessly with transceivers 
like Nrf radio transceiver series, ZigBee modules, etc. 
These nodes consist of a variety of sensors for 
temperature and air quality. Using a WSN will 
considerably increase the resolution of monitoring a 
spatial process and will also help in aggregation and 
fusion of data.  

 
Fig 1. Hardware and block diagram 

 
VI. HARDWARE AND SENSORS REQUIRED 
 
Today a number of sensor and transducer technology 
is available for measuring and sensing various 
physical phenomena. Selection of a sensor depends 
on various parameters like resolution, precision, 
dynamic range, sensitivity, accuracy, cost, power 
considerations and also on the applications where it is 
used. In this work we are using DS18B20 for sensing 
temperature and MQ series for sensing different 
pollutants in air. 
 
6.1    Nordic NRF24L01 
[6]For any transceiver system or wireless sensor 
network wireless modules are required. Depending on 
the scope of applications various wireless modules 
are available with varying range and features. RF 
modules like HC-05, ZigBee, Si4430, RFM12B, and 
NRF24L01 were reviewed. Since for testing a 
prototype, a distance of approximately 10-30m was 
selected, a reliable and low power module from 
Nordic semiconductors (NRF24L01) is choose. Fig 2 
shows a NRF24L01 module. Key features of this 
module are: 

 2.4GHz ISM band operation. 

 Up to 2Mbps on air data rate. 
 Ultra low power operation. 
 1.9 to 3.6V supply range. 
 6 data pipe MultiCeiver. 
 Automatic packet handling. 
 On chip voltage regulator. 

 

 
Fig 2. NRF24L01 

 
The NRF24L01 is a single chip 2.4GHz transceiver 
with an embedded baseband protocol engine 
(Enhanced Shock Burst), designed for ultra-low 
power wireless applications. The nRF24L01 is 
designed for operation in the world wide ISM 
(Industrial, Scientific and Medical) frequency band at 
2.400 - 2.4835GHz. An MCU (microcontroller) and 
very few external passive components are needed to 
design a radio system with the nRF24L01. 
 
6.2 Atmega 328 
[5]This is a Atmel 8-bit AVR RISC-based 
microcontroller which is having 1 kb EEPROM, 2 kb 
SRAM, 23 general purpose I/O lines,32 general 
purpose working registers. It executes powerful 
instructions in a single clock cycle and achieves 
throughputs approaching 1 MIPS per MHz to save 
energy consumption. 
Features of Atmega 328: 

 Operating voltage: 7-12v       
 Digital pins: 14 
 PWM IO pin: 6 
 Analog pins: 6 
 Flash memory: 32kb 
 Clock speed: 16 MHz 

 
6.3 DS18B20 
[6]The DS18B20 digital temperature sensor that 
provides 9-bit to 12-bit Celsius temperature 
measurements. The DS18B20 communicates over a 
1-Wire bus that requires only one data line (and 
ground) for communication with a central 
microprocessor. It has an operating temperature range 
of -55°C to +125°C and is accurate to ±0.5°C over 
the range of -10°C to +85°C. Fig 3 shows the pinout 
diagram of a basic 3-pin DS18B20. In addition, the 
DS18B20 can derive power directly from the data 
line (“parasite power”), eliminating the need for an 
external power supply. 
Features: 

 Unique 1-wire interface requires only one 
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port pin for communication. 
 Each device has a unique 64-bit serial code 

stored in an on-board rom. 
 Requires no external components. 
 Can be powered from data line; power 

supply range is 3.0v to 5.5v. 
 Thermometer resolution is user selectable 

from 9 to 12 bits. 
 Converts temperature into 12-bit digital 

word in 750ms (max). 
 

 
Fig 3. DS18B20 

 
6.4 MQ-Series Sensors 
We have used different MQ-series sensors according 
to the gases that need to be sensed. This series of 
sensors are the most widely used and cost effective 
sensors for sensing a gas. These sensors use a small 
heater inside with an electro-chemical sensor. They 
are sensitive for a range of gases and output of these 
sensors is an analog signal. Since there are no electric 
components inside the sensor, they can be used 
without any AC or DC voltages. 
Features: 

 High sensitivity. 
 Fast response. 
 Wide detection range. 
 Stable performance and long life.  
 Simple drive circuit. 

SUMMARY AND FUTURE WORK 
 
In this work, we have surveyed the various 
temperature and air quality sensors and transceivers 
that can be used to make a wireless sensor network. -
As this is just the initial phase of our work, we have 
tried to use efficient as well as cost effective sensors 
and transceivers. We have tested these sensors to 
sense temperature and air quality and transmit this 
data from one node to another. We have proposed to 
expand this transceiver technique to multiple nodes 
and fusion of this data at a central node. The sensors 
used are point sensors, so in order to find the 
distribution of these spatial processes we may have to 
use certain mathematical models. This data from the 
central node can be shown on a third party 
application using a geographical map interface. 
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