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Abstract – Wireless networks are more untrustworthy than it is in the wired framework condition. 
Wireless sensor network is another examination field. It can be utilized as a part of some exceptional 
circumstance for signal accumulation, preparing and transmitting. Zigbee is another Wireless sensor 
network innovation normal for less separation and low speed  Regardless of the way that the virtual 
transporter distinguishing plan can be used as a piece of the wireless. In this manner, systems for 
zigbee based information directing and trading to the construct station are basic in light of the grounds 
that the sensor centers continue running on battery control and the imperativeness open for sensors is 
obliged. This proposal built up a wireless sensor network system in view of ZigBee innovation. It offers 
adaptability and versatility to spare cost and vitality spent on wiring. The system equipment and 
programming structure, related writing computer programs are additionally talked about.  

Keywords: Wireless Networks, Zigbee, Programming Structure, Computer Programs, Zigbee 
Communication. 
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INTRODUCTION 

ZigBee standard is a famous low cost and low power 
work network standards for short distance wireless 
networking worldwide with a characterized rate of 250 
kbps (appropriate for irregular or occasional data). The 
vast majority of the ZigBee nodes operate productively 
in rest mode and offer diminished average power 
consumption. Work networking gives high constancy 
and more wide range. The IEEE 802.15.4 standard is 
delivered for personal area networks and backings 
physical and data interface layers for Low data Rate 
Wireless Personal Area Network. The IEEE 802.15.4 
standard is improved for the execution of ZigBee by 
including network and an application system and in 
addition security layers.  

NEED FOR ZIGBEE  

There is more number of standards that deliver mid to 
high data rates for PC LANs, voice, video, et cetera. 
Regardless, there has not been a wireless standard 
that tends to the issues of control devices and 
sensors. Controls and Sensors don't require high 
bandwidth anyway they do require low energy 
consumption and low latency for long battery lives and 
for immense device clusters.  

1. There are numerous exclusive wireless 
systems manufactured these days to take 
care of issues that don't require high data 
rates however they require low current 
deplete and low cost. 

2. These restrictive wireless systems were 
planned in light of the fact that there were 
no such standards to meet their 
necessities. These systems are making 
interoperability issues with each other and 
with current technologies.  

ZigBee Network and Architecture  

The Coordinator is in a general sense responsible 
for initializing ZigBee network. Network introduction 
includes the following advances:  

• Search a Radio Channel- The Co-
coordinator looks through a reasonable 
radio channel (for the most part it has 
slightest movement). This hunt can likewise 
be constrained to usable channels - for 
instance, wireless LAN working frequencies 
are kept away from.  
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• PAN ID is designated - PAN ID (Personal 
Area Network identifier) is doled out to the 
network by the coordinator. The PAN ID can 
be acquired or can be pre-decided powerfully 
by checking different networks utilizing a 
similar frequency channel and relegating a 
PAN ID that may not strife with theirs. The Co-
coordinator appoints a network address 
likewise to itself. For the most part, that 
address is 0x0000. 

• To Start the Network-The Coordinator is 
configuring and starting in Coordinator mode. 
It will react to inquiries from different devices 
those needs to join the network.   

DEVELOPMENT OF WIRELESS SENSOR 
NETWORK  

As of late, it is realized that the examination and in 
addition organization of an imaginative technologies is 
assuming imperative part in the modernization of 
industrial and also agriculture areas, causing to make 
the human life more instrumentalized, to guarantee 
noteworthy modernization. Ongoing exploration in 
numerous logical areas, similar to Physics, 
Microelectronics, Material Science and so forth are 
requesting advanced instrumentation for exact 
estimation of the parameters. The exactness 
estimation and decisively controlling has prime 
significance. Managing the advent of new 
technologies, relatively consistently, devotion for 
exactness and more proficient estimation is the need 
of hour .It is discovered that, such accuracy systems 
are required in the laboratory and at the field of 
enthusiasm also. The physical parameters of ordinary 
process exhibit worldly behavior. Be that as it may, the 
environmental parameters uncover fleeting and in 
addition spatial variety inside the domain of common 
area  

It is realized that, such parameters undisclosed Site 
Specific Variability (SSV). Along these lines, to 
guarantee management of SSV portraying 
parameters, the strategies of Site Specific 
Management (SSM) are basically sent to attempt the 
examinations regarding such spatio-transient 
parameters a creating innovation, the Wireless Sensor 
Network (WSN), gives reasonable arrangement  

The Wireless Sensor Network is an omnipresent 
technology and thusly, critical number of analysts are 
pulling in towards this field and undertaking the 
exploration work. As characterized before, the WSN is 
the network of huge number of agreeable, little scale, 
independent, smart nodes, having ability of detecting, 
restricted calculation and wireless communication. As 
indicated by Elson and Romer the Wireless Sensor 
Network is included as highly powerful and ad-hoc 
network .Attributable to remarkable highlights of 
Wireless Sensor Network, for example, adaptability, 
convenience, transmission range, utilization of ISM 

frequency band, low power and so forth, it realizes the 
overall spectrum of applications Wireless Sensor 
Network, specifically, is recommended to convey to 
perform complex undertaking of monitoring and 
controlling the adjustments in the environment that can 
drastically influence the life of living beings. 
Arrangement of Wireless Sensor Network for high-tech 
agriculture is progressively normal, since it uncovers 
accuracy in Site Specific Crop Management (SSCM) 
and consequently it is useful to the ranchers. Wireless 
Sensor Network empowers more accurate monitoring 
of environment of the crop and allows rancher to know 
the present status of item. This data would be 
deterministically employed for the decision procedure. 
It is discovered that, dependability of Wireless Sensor 
Network, essentially depends upon the highlights of 
the Wireless Sensor Node (WSNode). These sensor 
nodes (WSNodes) are set with radio interface (Zigbee) 
with which they set up communication to shape a 
network. In this manner, one ought to emphasize, 
the plan of sensor node with splendid highlights. 
Promisingly included WSNodes lead to upgrade the 
exactness of the Wireless Sensor Network. 

THE FIRMWARE DEVELOPMENT 

This subject is given to development of software 
required for Wireless Sensor Node (WS-Node), 
Wireless Sensor Network and the Base Station 
(BS). With a specific end goal to build up wireless 
communication, the RF module Zigbee is conveyed. 
In this manner, configuration of the Zigbee devices 
is additionally purpose of intrigue, which guarantees 
the utilization of individual apparatuses. For 
configuration of the Zigbee devices, an IDE X-CTU 
is utilized. The insights with respect to configuration 
of each Zigbee gadget, required for End Devices 
and Coordinators, are given in the theme of 
hardware. To encourage the present embedded 
outline with RF communication, the configured 
Zigbee devices are individually introduced in each 
WS-Node. Presently, the WS-Nodes are related 
with the highlights, for example, Channel ID, Node 
ID, Parameter ID and so forth. Considering these 
certainties into account, the software part is created 
and actualized for foundation of present WSN.  

The research work, that underlines the outline of 
WSN, uncovers development following firmware‘s. 

► Development of firmware for WS-Node. 

► Development of firmware for Base Station. 

Development of firmware for WS-Node: As 
examined before, the WS-Node of WSN 
understands the embedded innovation, wherein 
whole hardware is outlined about microcontroller 
AVR ATmega 8L. As per embedded theory, to 
process important data and to synchronize the 
activity of on-chip and in addition off-chip resources, 
the firmware is required. Utilizing CodeVision AVR, 
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an IDE, the firmware is produced in embedded C 
environment. First and foremost, target streak are 
programmed by utilizing PonyProg 2000. Be that as it 
may, run of the mill USB upheld programmer is 
planned and benefited for gadget programming. The 
blaze of the microcontrollers is programmed by 
utilizing SinaProg 1.3.5.6, which underpins USB based 
programmer. The firmware produced for WSNode is 
depicted in this segment. 

Hence, the capacity (LCD_init) is created and by 
calling the capacity (lcd_init), the LCD is configured. 
The names of the parameters, Humidity, Temperature 
and Light Intensity are shown on the primary line of 
16×2 LCD show. Here serial port is conveyed to 
interface the Zigbee gadget for wireless 
communication, by configuring separate SFRs. At that 
point program exchanges the control to the super 
circle developed by utilizing while structure.  

As examined in the past theme  analog data of 
humidity is given to channel 0 of ADC of ATmega8L, 
analog data of a light intensity is given to channel 1 of 
ADC  and that of temperature is given to channel 2 of 
ADC In this manner, at the outset humidity data is 
handled. At that point, the data of light intensity and 
temperature data are prepared Each of the three 
perusing are shown at the same time on second line of 
16×2 LCD show. Toward the finish of super circle, the 
parameter esteems are serially transferred to the 
Zigbee devices by calling the capacity USART_Tx (). 
The insights with respect to each capacity are given 
beneath.  

So each useful module can be seen as hardwired 
dynamic question, fit for tolerating some message and 
reacting with the comparing activity and restoring a 
few outcomes in its register. Alongside the principle 
work, the firmware uncovers following capacities. 

► Initialization of LCD [lcd_init( )] 

► Character show [lcd_display] 

► Analog to digital change [ADC (channel)] 

► Calibration to humidity [data_from_Channel_0] 

► Calibration to light intensity 
[data_from_Channel_1] 

► Calibration to temperature 
[data_from_Channel_2] 

► Decimal to BCD and ASCII change [(dec-bcd)] 

► Parameter esteem show [LCD( )] 

► Configuration of LCD[LCD cmd ( )] 

► Sending data to LCD[LCD data( )] 

► Serial communication [UART()] 

► Delay Function [Msdelay( ) ]  

The title of the capacity uncovers the undertaking, 
which it needs to perform. It is discovered that, these 
capacities build up the string with hardware resources. 
It likewise guarantees the between work data 
exchange. These capacities are consecutively called 
into fundamental program as delineated in the 
flowchart in appeared in figure 1. Synchronization of 
hardware and software is one of vital normal for 
embedded system 

 

Fig 1 Flow chart of the software developed for 
each WSNode 

Calibration of Humidity [data_from_Channel_0]: 
This capacity is characterized for transformation of 
data, which is perused from ADC channel 0 into 
humidity scale (RH %). The capacity enters with the 
digital data acquired from channel 0 and comes 
back with humidity perusing. The data got from 
analog channel 0 is identified with the relative 
humidity accessible in the polyhouse. 
Notwithstanding, it is basic decimal number with 10 
bit determination. It is changed over into genuine 
voltage frame, and return into variable 'Read'. 
Calibration condition I s acquired from procedure of 
regression. The procedure of calibration is 
portrayed in next subject, though the source code 
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(Appendix A) delineates the articulation created for 
calibration into humidity scale. 

Humidity (H) (RH%) = (VRH - 300)/14.83)*100; 

Calibration of Light Intensity 
[data_from_Channel_1]: This capacity is 
characterized for change of data, which is perused 
from ADC channel 1 into light intensity scale (LUX). 
The capacity enters with the digital data and comes 
back with the estimation of light intensity in LUX. The 
data got from analog channel 1 is identified with the 
intensity of the Sun light accessible in the polyhouse. It 
ought to be communicated in the unit of light i.e. LUX. 
Nonetheless, the data acquired is straightforward 
decimal number. It is changed over into genuine 
voltage frame and afterward returns into variable 
'Read'. Calibration condition is acquired from 
procedure of regression. The procedure of calibration 
is depicted in next point, while the software (Appendix 
A) display the articulation and calibration factor used.  

DESIGNING OF HARDWARE OF WIRELESS 
SENSOR NODE (WSNODE) FOR HUMIDITY 
ESTIMATION 

Development of WSN for Monitoring of the 
Polyhouse environmental  

 

Fig 2 the circuit schematic of analog part of 
WSNode designed for Humidity measurement. 

Parameters are the real point of the present research 
work. Being humidity is one of the critical parameters 
of polyhouse environment; the Wireless Sensor Node 
(WSNode) is intended to screen the same. The simple 
parts of this area are portrayed in figure and outlining 
issues this simple part are talked about. Be that as it 
may, rest of the outline is regularly talked about.  

Humidity is measure of the water vapor substance of 
the atmosphere .The measure of water vapor 
noticeable all around depends upon different 
environmental conditions. In other word air is great 
dissolvable for the water particles. The humidity of the 
atmosphere can be communicated in wording 
supreme humidity, relative humidity, particular humidity 
and so forth. Anyway typically, it is communicated in 
Relative Humidity (RH %). While communicating it in 

the RH%, the state of immersion of air with water 
vapor, where buildup comes about into dew point is 
ascribed to the 100 RH%. Accordingly, the 
environment can suited the water vapor from dry point 
(0 RH %) to dew point (100 RH %)  

Relative humidity is characterized as the proportion of 
the incomplete weight of water vapor in the air to the 
soaked air with water vapor at a given temperature. 
Relative humidity is communicated as a percentage. 

During early days, the humidity is estimated by 
customary strategies. Hygrometers and Hygrographs 
are utilized to gauge the relative humidity of air. They 
depend on hygroscopic properties of hair, which show 
change long with humidity. In addition, the exceptional 
treated engineered filaments are additionally 
prescribed for this reason Variation in the length of hair 
is converted into humidity level of the air.  

Customarily the dry blub and wet blub technique 
was additionally embraced to foresee the humidity 
level with relative view .In addition, amid ongoing 
days, the specialists depend on electronic devices, 
wherein promising sensors have been utilized. It is 
discovered that, sensors are produced by utilizing 
devoted sensor materials, whose electrical 
properties are humidity delicate. Fundamentally, 
such sensor materials portray reliance of electrical 
conductivity on relative humidity. The water 
particles contribute the conduction instrument. The 
electrical conductivity uncovers the variety in 
resistivity and furthermore dielectric properties .In 
this manner, by crediting to the guideline of either 
absorption or adsorption the electrical conductivity 
changes with changes in relative humidity. 

DESIGNING OF HARDWARE OF WIRELESS 
SENSOR NODE (WSNODE) FOR 
TEMPERATURE MEASUREMENT: 

In Precision Agriculture, temperature is likewise a 
standout amongst the most essential parameter to 
be estimated. Temperature of condition of the 
polyhouse ought to be checked exactly. 
Temperature isn't same for whole zone of 
polyhouse, yet it display spatial and also transient 
varieties inside the space of average zone. Inside 
the area the temperature may shift with little 
inclination. Be that as it may, it altogether contrasts 
from area to space. In this way, to gather Site 
Specific Variable information, the Wireless Sensor 
Network is most reasonable arrangement.  
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Fig 3 the circuit schematic of analog part of 
WSNode designed for Temperature measurement 

To create Wireless Sensor Network for checking of 
temperature accurately, the Wireless Sensor Nodes 
(WSNodes) have been composed. It uncovers an 
implanted innovation, wherein both hardware and 
software are basically considered. The hardware 
required for improvement of Wireless Sensor Node for 
temperature estimation is outlined and schematic 
simple piece of this plan is delineated in figure 2. Show 
area dedicatedly examines the hardware outline for 
temperature observing. The simple piece of this area 
of the Wireless Sensor Node comprises of temperature 
sensor, signal molding circuit and so on.  

CONCLUSION: 

This technology is included with great adaptability, 
better versatility, unwavering quality, movability, 
transmission extend Hence, the field WSN is having 
national and worldwide significance. The Wireless 
Sensor Network is generally sensible for amassing of 
appropriated parameters, the environmental 
parameters particularly. On examination, it is 
discovered that the Zigbee technology is an 
imaginative and upheld by IEEE 802.15.4 standard for 
wireless communication and it is operated at 2.4 GHz 
frequency of ISM band Organization of Zigbee device 
to guarantee wireless communication among the 
nodes and Coordinator is proposed. The field of 
horticulture is modernizing and endeavoring to utilize 
electronic instrumentation to guarantee cutting edge 
farming. As of late, the Precision Agriculture (PA), 
another pattern of polyhouse farming, is rising, 
wherein the Site Specific Crop Management (SSCM) 
strategy is sent to develop the crops in controlled 
environment. In addition, the Zigbee technology is 
likewise broadly considered. Utilizing Zigbee device 
and embedded theory, the WSNodes are designed 
and by utilizing star topology they are directed into the 
devoted wireless network. The Wireless Sensor 
Network under scrutiny is executed for the reason for 
which it has been designed. The aftereffects of 
executions are translated in past theme. Wireless 
Sensor Network (WSN) is the circulated network of 
vast number of wirelessly associated self-governing 
device called Wireless Sensor Nodes (WSNode), 
which cooperatively gather the data about physical 

word and scatter the same towards the Base Station 
for systematic administration. Architectural points of 
interest of WSN are examined. Fundamentally, the 
WSN is classified into two classifications, for example, 
C2WSN and C2WSN which are recognized with their 
point-to-point, multi-hop and single-hop network 
According to the basic unpredictability, the WSN could 
be set up as Layered WSN and Clustered WSN. Each 
of these is included with their benefits and 
confinements. In addition, the vitality productive 
conventions are likewise prescribed to understand the 
design of long life architecture.  

REFERENCES 

1. Mingchuan Zhang, Haixia Zhao, Ruijuan 
Zheng, Qingtao Wu & Wangyang Wei 
(2012). ―Cognitive Internet of Things: 
Concepts and Application Example‖, 
International Journal of Computer Science 
Issues, vol. 9, no. 3, pp. 151-158 

2. Oradee Musikanon & Wachira Chongburee 
(2012). ―ZigBee Propagations and 
Performance Analysis in Last Mile 
Network‖, International Journal of 
Innovation, Management and Technology, 
vol. 3, no. 4, pp. 353-357 

3. Oussama Stiti, Othmen Braham & Guy 
Pujolle (2014). ―Creation of Virtual Wi-Fi 
Access Point and Secured Wi-Fi Pairing, 
through NFC‖, International Journal of 
Communications, Network and System 
Sciences, vol. 1, no. 7, pp. 175-180 

4. Patrik Huss, Niklas Wigertz, Jingcheng 
Zhang, Allan Huynh, Qinzhong Ye & 
Shaofang Gong (2014). ―Flexible 
Architecture for Internet of Things Utilizing 
an Local Manager‖, International Journal of 
Future Generation Communication and 
Networking, vol. 7, no. 1, pp. 235-248 

5. Rakesh Manukonda & Suresh Nakkala 
(2015). ―The Design and Implementation of 
ZigBee-Wi-Fi Wireless Gateway‖, 
International Journal of Computer Science 
and Network Security, vol.15, no.1, pp. 96–
101. 

6. Serbulent Tozlu, Murat Senel, Wei Mao, 
Abtin Keshavarzian & Robert Bosch LLC 
(2012). ―Wi-Fi Enabled Sensors for Internet 
of Things: A Practical Approach‖, IEEE 
Communications Magazine, vol. 1, no 1, pp. 
134-143. 

7. Stefan Nastic, Sanjin Sehic, Duc-Hung Le, 
Hong-Linh Truong & Schahram Dustdar  
(2014). ―Provisioning software defined IoT 



 

 

Smrati Sahu1* Dr. Anand Gupta2 

 
 

w
w

w
.i
g

n
it

e
d

.i
n

 

362 

 

 Development of Wireless Sensor Network and Firmware Using Zigbee Communication 

Cloud systems‖, Proceedings of the 
International Conference in Future Internet of 
Things and Cloud, 27th August 2014, Austria 

8. Shanzhi Chen, Hui Xu, Dake Liu, Bo Hu & 
Hucheng Wang (2014). ―A Vision of IoT: 
Applications, Challenges and Opportunities 
with China Perspective‖, IEEE Internet of 
Things Journal, vol. 1, no. 4, pp. 349-359 

9. Surendra S. Dalu (2012). ―Aetc: An Automated 
Electronic Toll Collection Using Zigbee‖, 
International Journal of Information 
Technology and Knowledge Management, vol. 
5, no. 1, pp. 1-3 

10. Soyoung Hwang & Donghui Yu (2012). 
―Remote Monitoring and Controlling System 
Based on ZigBee Networks‖, International 
Journal of Software Engineering and Its 
Applications, vol. 6, no. 3, pp. 35-42 

11. Suwimon Vongsingthong  &  Sucha Smanchat  
(2014). ―Internet  of  Things:  A  Review  of 
Applications and Technologies‖, Suranaree 
Journal of Science and Technology, vol. 21, 
no. 4, pp. 359 – 374 

12. Sye Loong Keoh, Sandeep S. Kumar & 
Hannes Tschofenig (2014). ―Securing the 
Internet of Things: A Standardization 
Perspective‖, IEEE Internet of Things Journal, 
vol. 1, no. 3, pp. 265 – 275. 

 

Corresponding Author 

Smrati Sahu* 

Research Scholar, Swami Vivekananda University, 
Sagar, Madhya Pradesh 

 


