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Abstract
In this advanced and fast world people do not want to wait much for 
collecting information. Hence now a day’s collecting information 
in a faster way became a challenge for the researchers. Faster data 
collection in WSN with a tree based routing protocol has been 
discussed in this work. First of all we consider the time scheduling 
on a single frequency channel to minimizing the number of time 
slots and then we combine scheduling with transmission power 
control to overcome the effects of interference. This is done under 
a single frequency channel but with multiple frequencies it is more 
efficient.  We also evaluate the performance of various channel 
assignment methods, the use of multi-frequency scheduling can 
sufficient to eliminate most of the interference. Then, the data 
collection rate increases by reducing the interference by the 
topology of the routing tree. 
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I. Introduction
Now a day’s Wireless Sensor Networks (WSNs) represent 
a powerful transmission media to support a huge area of 
applications. Classical application arenas of WSNs range from 
the environmental monitoring for the periodic reporting of remote 
measures on physical parameters, to safety and security-oriented 
applications to detect and react to rare events.
Converge cast, namely the collection of data from a set of sensors 
toward a common sink over a tree based routing topology, is a 
fundamental operation in Wireless Sensor Networks (WSN). In 
many applications, it is crucial to provide a guarantee on the 
delivery time as well as increase the rate of such data collection. 
For instance, in safety and mission-critical applications where 
sensor nodes are deployed to detect oil/gas leak or structural 
damage, the actuators and controllers need to receive data from 
all the sensors within a specific deadline, failure of which might 
lead to unpredictable and catastrophic events. This falls under 
the category of one-shot data collection. On the other hand, 
applications such as permafrost monitoring require periodic and 
fast data delivery over long periods of time, which falls under the 
category of continuous data collection.
In this paper, we consider such applications and focus on the 
following fundamental question: “How fast can data are streamed 
from a set of sensors to a sink over a tree based topology?” We 
study two types of data collection: (i) aggregated converge cast 
where packets are aggregated at each hop, and (ii) raw-data 
converge cast where packets are individually relayed toward 
the sink. Aggregated con-verge cast is applicable when a strong 
spatial correlation exists in the data, or the goal is to collect 
summarized information such as the maximum sensor reading. 
Raw data converge cast, on the other hand, is applicable when 
every sensor reading is equally important, or the correlation is 
minimal. We study aggregated converge cast in the context of 
continuous data collection, and raw data converge cast for one-shot 
data collection. These two types correspond to two extreme cases 
of data collection. In an earlier work, the problem of applying 
different aggregation factors, i.e., data compression factors, was 

studied, and the latency of data collection was shown to be within 
the performance bounds of the two extreme cases of no data 
compression (raw-data converge cast) and full data compression 
(aggregated converge cast). For periodic traffic, it is well known 
that contention free Medium Access Control (MAC) protocols 
such as TDMA (Time Division Multiple Access) are better fit 
for fast data collection, since they can eliminate collisions and 
retransmissions and provide guarantee on the completion time as 
opposed to contention-based protocols [1]. However, the problem 
of constructing conflict free (interference-free) TDMA schedules 
even under the Simple graph-based interference model has been 
proved to be NP-complete. In this work, we consider a TDMA 
framework and design polynomial-time heuristics to minimize 
the schedule length for both types of converge cast. We also find 
lower bounds on the achievable schedule lengths and compare 
the performance of our heuristics with these bounds. 

Fig. 1 Architecture of WSN

A. Impact of Routing Trees
We investigate the effect of network topology on the schedule 
length, and show that for aggregated converge cast the performance 
can be improved by up to 10 times on degree constrained trees 
using multiple frequencies as compared to that on minimum-hop 
trees using a single frequency. For raw-data converge cast, multi-
channel scheduling on capacitated minimal spanning trees can 
reduce the schedule length by 50%.

B. Impact of Channel Models and Interference 
Under the setting of multiple frequencies, one simplifying 
assumption often made is that the frequencies are orthogonal 
to each other. We evaluate this assumption and show that the 
schedules generated may not always eliminate interference, thus 
causing considerable packet losses. We also evaluate and compare 
the two most commonly used interference models: (i) the graph-
based protocol model, and (ii) the SINR (Signal-to-Interference-
plus-Noise Ratio) based physical model.

1. Formulation Model
We model the multi-hop WSN as a graph G =(V, E), where V is the 
set of nodes, E = {(i, j) | i, j ∈ V } is the set of edges representing 
the wireless links. A designated node s ∈ V denotes the sink. The 
Euclidean distance between two nodes i and j is denoted by dij. 
All the nodes except s are sources, which generate packets and 
transmit them over a routing tree to s. We denote the spanning tree 
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on G rooted at s by T = (V, ET ), where ET ⊆ E represents the tree 
edges. Each node is assumed to be equipped with a single half-
duplex transceiver, which prevents it from sending and receiving 
packets simultaneously. We consider a TDMA protocol where 
time is divided into slots, and consecutive slots are grouped into 
equal sized non-overlapping frames. 
We use two types of interference models for our evaluation: the 
graph-based protocol model and the SINR based physical model. 
In the protocol model, we assume that the interference range of 
a node is equal to its transmission range, i.e., two links cannot 
be scheduled simultaneously if the receiver of at least one link is 
within the range of the transmitter of the other link.
In the physical model, the successful reception of a packet from 
i to j depends on the ratio between the received signal strength at 
j and the cumulative interference
caused by all other concurrently transmitting nodes and the 
ambient noise level. Thus, a packet is received successfully at j 
if the signal-to-interference-plus-noise ratio, SINR

where P ij T , is greater than a certain threshold ß, i.e., is the 
transmitted signal power at node i, N is the ambient noise level, 
and g is the propagation attenuation (link gain) between i and j. 
We use a simple
distance dependent path-loss model to calculate the link gains .

II. Implementation
Implementation is the stage of the project when the theoretical 
design is turned out into a working system. Thus it can be 
considered to be the most critical stage in achieving a successful 
new system and in giving the user, confidence that the new system 
will work and be effective.
The implementation stage involves careful planning, investigation 
of the existing system and it’s constraints on implementation, 
designing of methods to achieve changeover and evaluation of 
changeover methods.
Project Implementation:-
Modules:

Periodic Aggregated Converge cast.1. 
Transmission Power Control2. 
Aggregated Data Collection3. 
Raw Data Collection4. 
Tree-Based Multi-Channel Protocol (TMCP)5. 

1. Periodic Aggregated Converge cast
Data aggregation is a commonly used technique in WSN that can 
eliminate redundancy and minimize the number of transmissions, 
thus saving energy and improving network lifetime. Aggregation 
can be performed in many ways, such as by suppressing duplicate 
messages; using data compression and packet merging techniques; 
or taking advantage of the correlation in the sensor readings.
We consider continuous monitoring applications where perfect 
aggregation is possible, i.e., each node is capable of aggregating 
all the packets received from its children as well as that generated 
by itself into a single packet before transmitting to its parent. The 
size of aggregated data transmitted by each node is constant and 
does not depend on the size of the raw sensor readings.

2. Transmission Power Control
We evaluate the impact of transmission power control, multiple 

channels, and routing trees on the scheduling performance for both 
aggregated and raw-data converge cast.. Although the techniques 
of transmission power control and multi-channel scheduling have 
been well studied for eliminating interference in general wireless 
networks, their performances for bounding the completion of 
data collection in WSNs have not been explored in detail in the 
previous studies. The fundamental novelty of our approach lies 
in the extensive exploration of the efficiency of transmission 
power control and multichannel communication on achieving 
fast converge cast operations in WSNs.

3. Aggregated Data Collection
We augment their scheme with a new set of rules and grow the 
tree hop by hop outwards from the sink. We assume that the nodes 
know their minimum-hop counts to sink. 

4. Raw Data Collection
The data collection rate often no longer remains limited by 
interference but by the topology of the network. Thus, in the 
final step, we construct network topologies with specific properties 
that help in further enhancing the rate. Our primary conclusion is 
that, combining these different techniques can provide an order 
of magnitude improvement for aggregated converge cast, and a 
factor of two improvement for raw-data converge cast, compared 
to single-channel TDMA scheduling on minimum-hop routing 
trees.

5. Tree-Based Multi-Channel Protocol (TMCP)

Fig. 1: Schedule Generated With TMCP 

TMCP is a greedy, tree-based, multi-channel protocol for data 
collection applications. It partitions the network into multiple 
sub trees and minimizes the intra tree interference by assigning 
different channels to the nodes residing on different branches 
starting from the top to the bottom of the tree. Fig. shows the 
same tree given in fig. which is scheduled according to TMCP for 
aggregated data collection. Here, the nodes on the leftmost branch 
is assigned frequency F1, second branch is assigned frequency F2 
and the last branch is assigned frequency F3 and after the channel 
assignments, time slots are assigned to the nodes with the BFS 
TimeSlotAssignment algorithm. 

Advantage
Advantage of TMCP is that it is designed to support converge 
cast traffic and does not require channel switching. However, 
contention inside the branches is not resolved since all the nodes 
on the same branch communicate on the same channel.
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III. Result and Discussion
In this section, we evaluate the impact of transmission power 
control, multiple channels, and routing trees on the scheduling 
performance for both aggregated and raw-data convergecast. 

Fig. 2: Server Initiation

We deploy nodes randomly in a region whose dimensions are 
varied between 20 × 20 m2 and 300 × 300 m The transmission 
power can be adjusted between -24 dBm and 0 dBm over 8 
different levels, and the SINR
threshold is set to ß = -3 dB 1. We first evaluate the schedule 
length for single-channel TDMA, and then its improvement using 
transmission power control, multiple
channels, and routing trees.  

IV. Conclusion
In this paper we addressed the fundamental limitations due 
to interference and half-duplex transceivers on the nodes and 
explored techniques to overcome the same. We found that while 
transmission power control helps in reducing the schedule 
length, multiple channels are more effective. Once interference 
is completely eliminated, we proved that with half-duplex radios 
the achievable schedule length is lower-bounded by the maximum 
degree in the routing tree for aggregated convergecast, and by max 
(2n -1,N) for raw-data convergecast. Using optimal convergecast 
scheduling algorithms, we showed that the lower bounds are 
achievable once a suitable routing scheme is used.

V. Enhancement
We develop any cast packet-forwarding scheme to reduce the 
event-reporting delay and to prolong the lifetime of wireless sensor 
networks employing asynchronous sleep-wake scheduling
we develop an efficient and distributed algorithm to minimize 
the expected event-reporting delay from all sensor nodes to the 
sink. Second, using a specific definition of the network lifetime, 
we study the lifetime-maximization problem to optimally control 
the sleep-wake scheduling policy and the any cast policy, in order 
to maximize the network lifetime subject to a upper limit on the 
expected end-to-end delay.
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