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Recent advances in wireless sensor networks have prompted numerous new
protocols particularly intended for sensor networks where energy awareness is a
fundamental thought. The vast majority of the consideration, in any case, has
been given to the steering protocols since they may vary contingent upon the
application and network architecture. This paper surveys late directing protocols
for sensor networks and presents an order for the different methodologies sought
after. The category investigated in this paper is data-centric. Every directing
convention is portrayed and examined under the fitting class.
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INTRODUCTION

This Because of late technological advances,
the assembling of small and low-cost sensors has
turn out to be technically and economically
achievable. These sensors measure surrounding
conditions in the environment encompassing them
and afterward change these measurements into
signals that can be handled to uncover a few
characteristics about phenomena situated in the area
around these sensors. An extensive number of these
sensors can be networked in numerous applications
that require unattended operations, subsequently
creating a wireless sensor network (WSN). Indeed,
the applications of WSN are very various. Case in
point, WSN have significant impacts on military and
civil applications, for example, target field imaging,
interruption discovery, weather monitoring, security
and strategic observation, dispersed processing,
identifying surrounding conditions, for example,

temperature, movement, sound, light, or the vicinity

of specific articles and disaster management.

Deployment of a sensor network in these
applications can be in arbitrary manner (e g.,
dropped from a plane in a disaster management
application) or manual. Making a network of these
sensors can help rescue operations by finding
survivors, recognizing hazardous areas, and making
the rescue team more mindful of the general
circumstance in a disaster area.

Ordinarily, WSN contain hundreds or a great
many these sensor nodes, and these sensors can
convey either among one another  or
straightforwardly to an outer base station (BS). A
more noteworthy number of sensors allows for
sensing over bigger topographical districts with more
prominent exactness. Figure 1 demonstrates a
schematic chart of sensor hub parts. Fundamentally,
hub includes sensing,

every sensor processing,

transmission,  mobilizer,  position  discovering

framework, and force units (some of these segments
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are discretionary, similar to the mobilizer). The same
figure demonstrates the communication structural
planning of WSN. Sensor nodes are normally
scattered in a sensor field, which is an area where the
sensor nodes are sent. Sensor nodes coordinate
among themselves to create top notch data about
hub

constructs its choices with respect to its main goal. It

the physical environment. Every sensor

contains the information for registering,
communication, and energy resources. Each of these
scattered sensor nodes has the ability to gather and
route data either to different sensors or back to an
outer BS(s). A BS may be a settled or mobile hub
equipped for associating the sensor network to a
to the

Internet where a client can have entry to the

current communications foundation or

reported data.
In the previous couple of years, serious
research that addresses the capability of cooperation
among sensors in data gathering and processing, and
coordination and management of the sensing activity
was led. In many applications, sensor nodes are
constrained in energy supply and communication
bandwidth. Subsequently, imaginative systems are
adapted to take out energy inefficiencies that
abbreviate the lifetime of the network and proficient.
Utilization of the limited bandwidth is also
needed. Such imperatives joined with an ordinary
deployment of vast number of sensor nodes posture
numerous challenges to the design and management
of WSN and require energy-awareness at all layers of
the networking protocol stack. Case in point, at the
network layer, is very alluring to discover techniques
for  energy-productive route discovery and
transferring of data from the sensor nodes to the BS
so that the lifetime of the network is augmented.
in WSN

inalienable characteristics that

Directing is extremely difficult
because of the
recognize these networks from different wireless
networks like mobile unarranged networks or cellular
networks. Initially, because generally extensive
number of sensor nodes, it is impractical to assemble
a global addressing scheme for the deployment of a
substantial number of sensor nodes as the overhead
of identification maintenance is high. Along these
lines, traditional IP-based protocols may not be

connected to WSN. Moreover, sensor nodes that are

sent in an adhoc way should act naturally by
organizing ad hoc deployment of these nodes which
requires the framework to frame connections and
adapt to the resultant nodal distribution, particularly
as the operation of sensor networks is unattended. In
WSN, data transmission is more imperative than
knowing the identifications of which nodes sent the
data. Second, as opposed to ordinary communication
networks, all applications of sensor networks require
the metadata of detected data from various sources
to a specific sink. This, then again, does not keep the
flow of data to be in different structures like
multicast or distributed. Third, sensor nodes are
tightly constrained as far as energy, processing, and
storage limits. Accordingly, they require cautious
resource management. Fourth, in most application
situations, nodes in WSN are kept stationary after
deployment with the exception of perhaps a couple
of mobile nodes. Nodes in other traditional wireless
networks are allowed to move, which brings about
unusual and continuous topological changes. In a few
applications, some sensor nodes may be allowed to
move and change their area with low portability
relying upon the application. Fifth, sensor networks
are application-particular. Sixth, position awareness
of sensor nodes is essential since data accumulation
is ordinarily based on the area. Right now, it is not
practical to utilize Global Positioning System (GPS)
equipment for this reason. Systems based on
triangulation [1], allow sensor nodes to estimate
their position utilizing radio strength from a couple of
known points. In technique [1] triangulation can work
well under conditions where just not very many
nodes know their positions from the earlier. Still, it is
favorable to have without GPS arrangements [2] for
the area issue in WSN. At last, data gathered by
numerous sensors in WSN is regularly based on
common phenomena, so there is a high likelihood
that this data has Such
redundancy should be abused by the directing
and bandwidth

utilization. Generally, WSN are data-driven networks

some redundancy.

protocols to enhance energy
as in data is asked for based on specific attributes. An
attribute-based address is made out of a situated
attribute-value pair query.
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Data-centric protocols

In data-centric routing, the sink sends
queries to certain regions and sits tight for data from
the sensors situated in the chose regions. Since data is
being requested through queries, attribute-based
naming is important to indicate the properties of
data. SPIN [25] is the first data-centric protocol, which
considers data negotiation between nodes so as to
eliminate redundant data and save energy. Later,
Directed Diffusion [18] has been produced and has
turn into a leap forward in data-centric routing. At
that point, numerous different protocols have been
proposed either based on Directed Diffusion [26-28,
32] or following a comparable idea [16, 24, 29, 30, 31,
32]. In this segment, we will depict these protocols in
points of interest and highlight the key ideas.
Flooding and gossiping

The Flooding and gossiping [31, 32] are two
classical components to hand-off data in sensor
networks without the requirement for any routing
algorithms and topology maintenance. In flooding,
every sensor receiving a data packet broadcasts it to
every last bit of its neighbors and this process
continues until the packet lands at the destination or
the greatest number of hops for the packet is come
to. Then again, gossiping is a somewhat enhanced
version of flooding where the receiving hub sends the
packet to a randomly chose neighbors, which picks
another random neighbor to forward the packet to
and so on. Albeit flooding is anything but difficult to
execute, it has a few downsides, see Figs. 1 and 2
[25].
implosion brought about by copied messages sent to

redrawn from Such disadvantages include
same hub, cover when two nodes sensing the same
locale send comparable packets to the same neighbor
and resource blindness by consuming expansive
measure of energy without thought for the energy
constraints [25]. Gossiping evades the problem of
implosion by simply selecting a random hub to send
the packet instead of broadcasting. Be that as it may,
this reason defers in propagation of data through the
nodes.
Sensor protocols for information by means of
negotiation

SPIN [25] is among the early work to seek
after a data-centric routing system. The thought
behind SPIN is to name the data using abnormal state

descriptors or meta-data. Before transmission,
metadata are traded among sensors by means of a
data advertisement instrument, which is the key
element of SPIN. Every hub after receiving new data,
it to its

neighbors, i.e. the individuals who don't have the

advertises neighbors and interested

data, recover the data by sending a request message.
SPIN meta-data negotiation takes care of the classic
problems of flooding, for example, redundant
information passing, overlapping of sensing areas and
resource  blindness

consequently, achieving a

considerable measure of energy efficiency.

Fig 1:implosion problem: Node A starts by flooding its
data to all of its neighbors. D gets two same
duplicates of data eventually, which is not necessary.

There is no standard meta-data configuration
and it is thought to be an application particular.
There are three messages defined in SPIN to trade
data between nodes. These are: ADV message to
permit a sensor to publicize a specific meta-data, REQ
message to request the particular data and DATA
message that convey the real data. Fig. 3, redrawn
from [25], condenses the progressions of the SPIN
protocol.

One of the benefits of SPIN is that
topological changes are localized since every hub
needs to know just its single-hop neighbors. SPIN
gives a factor of 3.5 not as much as flooding as far as
energy dissipation and meta-data negotiation just
data.
advertisement

about parts the redundant
SPINs data

instrument can't promise the delivery of data. For

equal
Notwithstanding,

instance, if the nodes that are interested in the data
are far from the source hub and the nodes in the
middle of source and destination are not interested in
that data, such data won't be delivered to the
destination by any stretch of the imagination. In this
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manner, SPIN is not a decent decision for applications,
for example, intrusion detection, which require solid
delivery of data packets over general intervals. [32,
33]
Directed Diffusion

Directed Diffusion [18, 19]
milestone in the data-centric routing exploration of

is a critical

sensor networks. The thought goes for diffusing data
through sensor nodes by using a naming scheme for
the data. The main explanation for using such a
scheme is to dispose of pointless operations of
network layer routing keeping in mind the end goal to
save energy. Direct Diffusion recommends the
utilization of attribute-value sets for the data and
queries the sensors in an on demand premise by using
those sets. So as to make a query, an interest is
defined using a rundown of attribute-value matches,
for example, name of objects, interval, duration,
The

broadcast by a sink through its neighbors. Every hub

geographical area, and so on. interest is

receiving the interest can do caching for later utilize.

Fig 2:Overlap problem: Two sensors cover an
overlapping geographic region and C gets same
duplicate of data shape these sensors.

The nodes likewise can do in-network data
aggregation, which is modeled at this very moment
Steiner tree problem [23].

The interests in the caches are then used to
contrast they got data and the values in the interests.
The interest passage additionally contains a few
gradient fields. A gradient is an answer link to a
neighbor from which the interest was gotten. It is
described by the data rate, duration and termination
time got from the got interests fields. Consequently,
by utilizing interest and gradients, paths are built up
in the middle of sink and sources. A few paths can be

built up so that one of them is chosen by
reinforcement. The sink resends the original interest
message through the chose path with a littler interval
thus reinforces the source hub on that path to send
data all the more oftentimes [32]. Fig. 4, redrawn
[18], the Directed Diffusion
protocol.
Although,

connected to all sensor network applications since it is

from compresses

Directed Diffusion can't be
based on a query-driven data delivery model. The
applications that require continuous data delivery to
the sink won't work productively with a query-driven
Directed
Diffusion is not a decent decision right now protocol

on demand data model. Subsequently,

for the applications, for example, environmental
monitoring. Moreover, the naming schemes utilized
as a part of Directed Diffusion are application
dependent and every time ought to be defined from
the earlier. Besides, the matching process for data
and queries may oblige some additional overhead at
the sensor.

Energy-Aware Routing

Shah and Rabaey [29, 33] proposed to utilize
an arrangement of sub-optimal paths sometimes to
increase the lifetime of the network. These paths are
picked by method for a probability function, which
depends on the energy utilization of every path.
Network survivability is the main metric that the
methodology is concerned with. The methodology
contends that using the minimum energy path all the
time will exhaust the energy of nodes on that path.
Instead, one of the various paths is utilized with a
certain probability so that the entire network lifetime
increases. The protocol expects that every hub is
addressable through a class-based addressing which
includes the location and sorts of the nodes. There
are 3 phases in the
Setup phase: Localized flooding jumps out at find the
routes and make the routing tables. While doing this,
the total energy cost is computed in every hub. For
instance, if the request is sent from hub Ni to hub N,
N; ascertains the cost of the path right now:

Cyar; = Cost(N;) + Metric (N, N;)

Here, the energy metric utilized catches
transmission and reception costs along with the
residual energy of the nodes. Paths that have a high
cost are disposed of. The hub choice is done according
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to closeness to the destination. The hub doles out a
probability to each of its neighbors in routing
(forwarding) table (FT) corresponding to the framed
paths. The probability is inversely proportional to the
cost, that is:

1.”"5-_:;,;:.5-
Zierr UCN,-,N-E

N; then figures the average cost for reaching the

P:.r,;:.r PiT

destination using the neighbors in the forwarding tale
(FT;) using the method:
Cost(N;) = Z Py v Covr,
IEFT

This average cost for N; is situated in the cost field of
the request and sent.

Data Each hub
advances the packet by randomly choosing a hub

communication phase:
from its forwarding table using the probabilities.

Route maintenance phase: Localized flooding
is performed infrequently to keep every one of the
paths alive.

The portrayed methodology is like Directed
Diffusion in the way potential paths from data sources
to the sink are discovered. In Directed Diffusion, data
is sent through different paths, one of them being
reinforced to send at higher rates. Then again, Shah
and Rabaey select a single path randomly from the
various choices to save energy. Accordingly, when
contrasted with Directed Diffusion, it gives an overall
improvement of 21.5% energy saving and a 44%
increase in network lifetime. In any case, such single
path utilization hinders the capacity of recovering
from a hub or path failure right now Directed
Diffusion. Likewise, the methodology obliges
gathering the location information and setting up the
addressing system for the nodes, which entangle
route setup contrasted with the Directed Diffusion.
Rumor Routing

Rumor routing [26] is another variety of
Directed Diffusion and is mainly intended for
connections in which geographic routing criteria are
not appropriate. For the most part Directed Diffusion
floods the query to the whole network when there is
no geographic measure to diffuse errands. Be that as
it may, at times there is just a little measure of data
requested from the nodes and in this manner the

utilization of flooding is superfluous.

An option methodology is to surge the
events if number of events is little and number of
queries is extensive. Rumor routing is between event
flooding and query flooding. The thought is to route
the queries to the nodes that have watched a specific
event instead of flooding the whole network to
recover information about the occurring events.

To surge events through the network, the
rumor routing calculation utilizes long-lived packets,
called agents. At the point when a hub identifies an
event, it adds such event to its neighborhood table
and produces an agent. Agents venture to every part
of the network to engender information about
neighborhood events to far off nodes. At the point
when a hub creates a query for an event, the nodes
that know the route, can respond to the query by
referring its event table. Subsequently, the cost of
flooding the entire network is maintained a strategic
distance from. Gossip routing maintains stand out
path in the middle of source and destination right
now Directed Diffusion where data can be sent
through numerous paths at low rates.

Recreation results have demonstrated that
gossip routing accomplishes huge energy saving over
event flooding and can likewise handle hub s failure.
Then again, gossip routing performs well just when
the quantity of events is little. For substantial number
of events, the cost of maintaining agents and event
tables in every hub may not be amortized if there is
insufficient interest on those events from the sink.
Another issue to manage is turning the overhead
through adjusting parameters utilized as a part of the
calculation, for example, time-to-live for queries and
agents.

Gradient-based Routing

Schurgers et al. [27] have proposed a
marginally changed version of Directed Diffusion,
called Gradient-based routing (GBR). The thought is to
keep the quantity of hops when the interest is
diffused through the network. Consequently, every
hub can find the minimum number of hops to the
sink, which is called height of the hub. The distinction
between a hub s height and that of its neighbor is
viewed as the gradient on that link. A packet is sent
on a link with the biggest gradient.

The writers go for using some assistant
methods, for example, data aggregation and traffic
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spreading along with GBR so as to adjust the traffic
consistently over the network. Nodes acting as a
transfer for numerous paths can make a data

combining element keeping in mind the end goal to
total data.

Fig. 3. SPIN protocol: Node A starts by advertising its data to node B (a). Node B reacts by sending a request to node A
(b). After getting the requested data (c), node B then sends out advertisements to its neighbors (d), who thusly send

requests back to B (e—f).

Then again, three diverse data spreading strategies
have been presented:

e Stochastic scheme: When there are two or
all the more next hops with the same
gradient, the hub pick one of them at
random.

e Energy-based scheme: When hubs energy
drops underneath a certain threshold, it
increases its height so that different sensors
are demoralized from sending data to that
hub.

e Stream-based scheme: The thought is to
redirect new streams far from nodes that
are as of now a piece of the path of different
streams.

The data
accomplish an even appropriation of the traffic all

spreading schemes endeavors to
through the entire network, which helps in balancing
the heap on sensor nodes and increases the network
lifetime. The utilized procedures for traffic burden
balancing and data combination are additionally
pertinent to other routing protocols for enhanced
execution. Through reproduction GBR has been
Directed

regarding total communication energy.

demonstrated to outflank Diffusion

CADR
Constrained anisotropic diffusion routing (CADR) [28]
is a protocol, which endeavors to be a general type of

Directed  Diffusion. Two  methods namely
information-driven sensor querying (IDSQ) and
constrained anisotropic  diffusion routing are

proposed. The thought is to query sensors and route
data in a network with a specific end goal to boost
the information gain, while minimizing the latency
and bandwidth. This is accomplished by activating
just the sensors that are near to a specific event and
dynamically adjusting data routes. The significant
distinction from Directed Diffusion is the thought of
information gain notwithstanding the communication
CADR, hub
information/cost goal and routes data based on the

cost. In every assesses  an
neighborhood information/cost gradient and end-
user requirements. The information utility measure is
modeled using standard estimation hypothesis.

IDSQ is based on a protocol in which the querying
hub can determine which hub can give the most
valuable information while balancing the energy cost.
While IDSQ gives a method for selecting the optimal
request of sensors for most extreme incremental
information gain, it doesn't particularly define how

the query and the information are routed in the
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middle of sensors and the sink. Along these lines,
IDSQ can be seen presently optimization procedure.

Since CADR diffuses queries by using an
arrangement of information criteria to choose which
sensors to get the data, reenactment results affirmed
that it is more energy proficient than Directed
Diffusion where queries are diffused in an isotropic
fashion, reaching closest neighbors first.
COUGAR

A data-centric protocol that perspectives the
network presently distributed database system is
proposed in [24]. The main thought is to utilize
declarative queries to digest query processing from
the network layer functions, for example,
determination of significant sensors and so forth and

use in-network data aggregation to save energy. The

(a) (b)

deliberation is upheld through another query layer
between the network and application layers.

COUGAR proposes architecture for the
sensor database system where sensor nodes select a
leader hub to perform aggregation and transmit the
data to the gateway (sink). The architecture is
portrayed in Fig. 5, which is redrawn from [24]. The
gateway is in charge of generating a query
arrangement, which determines the vital information
about the data flow and in-network processing for
the incoming query and send it to the significant
nodes. The query arrange likewise portrays how to
choose a leader for the query. The architecture gives
in-network calculation capacity for all the sensor
nodes. Such capacity guarantees energy efficiency
particularly when the quantity of sensors generating
and sending data to the leader is colossal.

Event

—_—_—

) o

’ \
,, Source

(c)

Fig. 4. Directed Diffusion protocol phases: (a) Interest propagation, (b) initial gradients set

Despite the fact that COUGAR gives a
network layer independent answer for querying the
sensors, it has a few disadvantages: First of all,
introducing extra query layer on every sensor hub will
bring additional overhead to sensor nodes as far as
energy utilization and storage. Second, in-network
data
synchronization, i.e. a relaying hub ought to hold up

reckoning from a few nodes will oblige
every packet from every incoming source, before
sending the data to the leader hub. Third, the leader
nodes ought to be dynamically maintained to prevent
them from failure.

ACQUIRE
A genuinely new data-centric system for

qguerying sensor networks is Active Query forwarding
in sensor networks (ACQUIRE) [30, 33]. At this very
moment, the methodology sees the sensor network
right now database and is appropriate for complex

queries which comprise of a few sub queries. The
guerying instrument functions presently: query is sent
by the sink and every hub receiving the query, tries to
respond partially by using its pre-cached information
and forwards it to another sensor. In the event that
the pre-cached information is not breakthrough, the
nodes assemble information from its neighbors within
a look-in front of hops. When the query is being
determined totally, it is sent back through either the
opposite or shortest-path to the sink. One of the main
inspirations for proposing ACQUIRE is to manage one-
shot, complex queries for data where a reaction can
be given by numerous nodes. Since, the data-centric
methodologies, for example, Directed Diffusion uses
flooding-based query instrument for continuous and
total queries; it would not bode well to utilize the
same component for one-shot complex queries
because of energy contemplations. Obtain system

510

ASHRU TUPLONDHE, Prof.VIJAY SHELAKE

Sink



International Journal of Engineering Research-Online
A Peer Reviewed International Journal

Vol.3., Issue.4., 2015

Articles available online http://www.ijoer.in (July-Aug)
gives proficient querying by adjusting the value of  [4] J.M. Rabaey et al, (2000) Pico Radio
parameter d. Note that if d is equivalent to network supports ad hoc ultra low power wireless
size, then the protocol carries on like flooding. Then networking, IEEE Computer 33 (7) 42-48.
again, the query needs to travel more hops if d istoo  [5] R.H. Katz, J.M. Kahn, K.S.J.Pister, August
little. (1999), Mobile networking for smart dust,

Towards gateway in: Proceedings of the 5th Annual ACM/ IEEE
International  Conference on  Mobile
Computing and Networking (MobiCom99),
Select AVG >threshold Seattle, WA.
A [6] W.R. Heinzelman et al., June (2000), Energy-
Average Value scalable algorithms and protocols for
wireless sensor networks, in: Proceedings of
Ageregate operator (AVG) the International Conference on Acoustics,
Speech, and Signal Processing (ICASSP 00),
Partially aggregated results Istanbul, Turkey.
[7] R. Min et al.,, October (2000), architecture
Network Interface for a power aware distributed micro sensor
node, in: Proceedings of the IEEE Workshop
Fig. 1. Question plan at a leader node: the leader node on signal processing systems (SIPS00).
gets all the readings, calculates the average and on the off [8] A. Woo, D. Culler, July (2001), A
chance that it is greater than a threshold sends it to the
gateway (sink) transmission control scheme for media
Conclusion access in sensor networks, in: Proceedings
Protocols, which name the data and query of the 7th Annual ACM/IEEE International
the nodes taking into account a few attributes of the Conference on Mobile Computing and
data are categorized as data-centric. A considerable Networking (Mobicom01), Rome, Italy.
lot of the researchers take after this ideal model [9] W. Ye, J. Heidemann, D. Estrin, June (2002),
keeping in mind the end goal to maintain a strategic An energy-efficient MAC protocol for
distance from the overhead of framing clusters, the wireless sensor networks, in: Proceedings of
utilization of particular nodes and so on. Then again, IEEE Infocom, New York.
the naming plans, for example, attribute-value sets (10] E. Shih et al., July (2001), Physical layer
may not be adequate for complex queries and they driven protocol and algorithm design for
are normally reliant on the application. Productive energy-efficient wireless sensor networks,
standard naming plans are a standout amongst the in: Proceedings of the 7th Annual ACM/IEEE
most  fascinating future exploration heading International  Conference  on  Mobile
identified with this category. Computing and Networking (Mobicom 01),
REFERENCES Rome, taly.
[1] I.F. Akyildiz et al., (2002) Wireless sensor  [11] L. Subramanian, R.H. Katz, August (2000),
networks: a survey, Computer Networks 38 architecture for building self configurable
(4) 393-422. systems, in: Proceedings of IEEE/ACM
[2] K. Sohrabi et al., (2000) Protocols for self- Workshop on Mobile Ad Hoc Networking
organization of a wireless sensor network, and Computing, Boston, MA.
IEEE Personal Communications 7 (5) 16-27. [12] F. Ye et al., September, (2002), two-tier data
13] R. Min et al., (2001) Low power wireless dissemination model for large scale wireless
sensor networks, in: Proceedings of sensor networks, in: Proceedings of
International Conference on VLS| Design, Mobicom 02, Atlanta, GA.
Bangalore, India, January. [13] S. Tilak et al., (2002), A taxonomy of wireless

micro sensor network models, Mobile

511 ASHRU TUPLONDHE, Prof.VIJAY SHELAKE



International Journal of Engineering Research-Online
A Peer Reviewed International Journal
Articles available online http://www.ijoer.in

Vol.3,, Issue.4., 2015

(July-Aug)

(14]

[15]

(16]

(17]

(18]

(19]

[20]

[21]

512

Computing and Communications Review 6
(2) 28-36.

W. Heinzelman, A. Chandrakasan, H.
(2000)

protocol for

Balakrishnan, January Energy-

efficient communication
wireless sensor networks, in: Proceeding of
the Hawaii International Conference System
Sciences, Hawaii.

M. Younis, M. Youssef, K. Arisha, October
(2002)
based sensor networks, in: Proceedings of
the 10th IEEE/ACM International Symposium

on Modeling, Analysis and Simulation of

Energy-aware routing in cluster-

Computer and Telecommunication Systems
(MASCOTS2002), Fort Worth, TX.

A. Manjeshwar, D.P. Agrawal, April (2001),
TEEN: a protocol for enhanced efficiency in
wireless sensor networks, in: Proceedings of
the 1st International Workshop on Parallel
and Distributed Computing Issues in
Wireless Networks and Mobile Computing,
San Francisco, CA.

W.Heinzelman, (2000), Application specific
protocol architectures for wireless networks,
PhD Thesis, MIT.

C. Intanagonwiwat, R. Govindan, D. Estrin,

August (2000), Directed diffusion: a
scalable and robust communication
paradigm for sensor networks, in:

Proceedings of the 6th Annual ACM/IEEE
Mobile
Computing and Networking (MobiCom00),
Boston, MA.

D. Estrin et al., August (1999), Next century
challenges: scalable coordination in sensor

International Conference  on

networks, in: Proceedings of the 5th annual
ACM/IEEE
Mobile  Computing and
(MobiCom99), Seattle, WA.

S. Lindsey, C.S. Raghavendra, March (2002)
PEGASIS: power efficient gathering in sensor

International Conference on

Networking

information systems, in: Proceedings of the

IEEE Aerospace Conference, Big Sky,
Montana.

S. Lindsey, C.S. Raghavendra, K. Sivalingam ,
(2001),

networks using the energy*delay metric, in:

April Data gathering in sensor

[22]

(23]

[24]

[25]

(26]

(27]

(28]

[29]

(30]

Proceedings of the IPDPS Workshop on
Issues in Wireless Networks and Mobile
Computing, San Francisco, CA.

K. Akkaya, M. Younis, May (2003) An energy-
aware QoS routing protocol for wireless
sensor networks, in: Proceedings of the IEEE
Workshop on Mobile and Wireless Networks
(MWN 2003), Providence, RI.

B. Krishnamachari, D. Estrin, S. Wicker, June
(2002) Modeling data centric routing in
wireless sensor networks, in: Proceedings of
IEEE INFOCOM, New York.

Y. Yao, J. Gehrke, September (2002), The
cougar approach to in-network query
processing in sensor networks, in: SIGMOD
Record.

W. Heinzelman, J. Kulik, H. Balakrishnan,
(1999)
information dissemination in wireless sensor

August Adaptive protocols for
networks, in: Proceedings of the 5th Annual
ACM/IEEE
Mobile  Computing and
(MobiCom99), Seattle, WA.

D. Braginsky, D. Estrin, October (2002),

sensor

International Conference on

Networking

Rumor routing algorithm for

networks, in: Proceedings of the First
Workshop on Sensor Networks and
Applications (WSNA), Atlanta, GA.

C. Schurgers, M.B. Srivastava, (2001), Energy
efficient routing in wireless sensor networks,
in: The MILCOM

Communications for

Proceedings on
Network-Centric
Operations: Creating the Information Force,
McLean, VA.
M. Chu, H. Haussecker, F. Zhao, (2002),
Scalable information driven sensor querying
and routing for ad hoc heterogeneous
sensor networks, The International Journal
of High Performance
Applications 16 (3) 293—-313.
R. Shah, J. Rabaey, March (2002), Energy
aware routing for low energy ad hoc sensor
IEEE
Wireless Communications and Networking
Conference (WCNC), Orlando, FL.
May (2003), The
ACQUIRE mechanism for efficient querying

Computing

networks, in: Proceedings of the

N. Sadagopan et al.,

ASHRU TUPLONDHE, Prof.VIJAY SHELAKE



International Journal of Engineering Research-Online
A Peer Reviewed International Journal
Articles available online http://www.ijoer.in

Vol.3., Issue.4., 2015

(July-Aug)

in sensor networks, in: Proceedings of the
First International Workshop on Sensor
Network  Protocol and  Applications,
Anchorage, AK.

[31] Kumari J.; Prachi (2015), A comprehensive
survey of routing protocols in wireless
sensor networks, in International
Conference on Computing for Sustainable
Global Development

[32] Ghaffari, z. (2013), comparison & analysis
data-centric routing protocols in wireless
sensor networks, in International conference
on communication systems & network
technologies

[33] Patil, M.; Biradar, R.C. (2012), A survey on
routing protocols in wireless sensor

th

networks, 18 IEEE International

Conference.

513 ASHRU TUPLONDHE, Prof.VIJAY SHELAKE


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Kumari,%20J..QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Prachi.QT.&newsearch=true

