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Enhance wireless Capacity through Multi-hop
Scheduling

PARVEZ KHAN1, ANJANA JAYANT DEEN2, MANISH AHIRWAR3

Abstract: Today’s, throughput capacity of a wireless network is big challenge and also, single-hop scheduling communication requests
was not consider routing nor power control problems. In a single hop it targets only an approximation that is optimal up to a factor that is
logarithmic in the number of requests. In this type scheduling algorithm The NP-hard problems are occurred when it compute any network’s
capacity up to a small insecurity. In existing paper, used Signal to Interference plus Noise Ratio (SINR) and greedy algorithm which are not
able to deal with difficult scenario as efficiently one of the biggest drawback of greedy, its compute three time longer than approx A. In
existing paper[1], by applying the single-slot subroutine repeatedly to realize an O(log n)-approximation (where is the number of
communication links) for the problem of minimizing the number of time slots needed to schedule a given set of arbitrary requests. All these
problems are overcome in our proposed system.

In this paper, we proposed Muti-hop scheduling algorithm to overcome single-hop scheduling problems. We also proposed instance-based
measure of interference which is overcome to problem of past result of SINR. Also we proved lower and upper bounds for scheduling to a
set of request. We are improving on previous approximation factor to introducing approx A in term of lower and upper bounds.

Keywords: Multi-hop Scheduling, Approx A, upper bound, lower bounds.

Introduction: Although, the underlying core of the Internet

debris wired, several alternative forms of Internet
technology utilize wireless to connect homes and

Wireless network is a term of computer businesses. To frame or tap into a wireless network

appropriate certain types of computer hardware.

network — which —are wused to established Compact devices like tablets, fablet and phones

communication between one-hop to another hop feature built<in  wireless radios. Wireless

without connection of wires. Wireless is a more technologies apply radio waves and microwaves to

modern alternative to common wired networking maintain  communication channels between

that build on cables to connect network cable computers. Although, many technical details

devices together. Wireless technologies are behind wireless protocols like Wi-Fi often aren't

universally used in homes, offices, enterprises and important to understand, insightful the basics can

business computer networks. The wireless
technology includes mobility, portability and
freedom of movement and elimination of unsightly
cables. Commonly forms of Internet service wait
on telephone lines, fibber optic cables and cable

television lines.
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be very helpful when configuring a network and
troubleshooting problems.

In multi-hop wireless networks are establish
communication between two end nodes with the
help of a number of intermediate nodes whose
function is to relay information from one point to
another.Multi-hop wireless networks can provide
data access for large and original spaces, but they
have long faced serious limits on the amount of
data they can transmit. Now researchers have
developed a most effective data transmission
approach that can boost the amount of data the

networks can transmits.
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Literature Review:

At Olga Goussevskaia, Magnuis M. Hallddrsson,
and Roger Wattenhofer [1], paper present the first
results that provide approximation guarantees
independent of the topology of the network. Their
main contributions are the following.

¢ Given an arbitrary set of requests, they present a
simple greedy algorithm that chooses a subset of
the requests that can be transmitted concurrently
without violating the SINR constraints. This subset
is guaranteed to be within a constant factor of the
optimal subset.

e Furthermore, by applying the single-slot
subroutine repeatedly, they was realize an -
approximation (where is the number of
communication links) for the problem of
minimizing the number of time slots needed to
schedule a given set of arbitrary requests.
Simulation results indicate that this approximation
algorithm, besides having an exponentially better
approximation ratio in theory, is also practical. It is
easy to implement and achieves superior
performance in various network scenarios.

* They also present a non-approximability result
for the scheduling problem in the no geometric
SINR model. More specifically, they show that in
the SINR model where path loss is set arbitrarily
(i.e., not determined by the Euclidean coordinates
of the nodes), it is NP-hard to approximate the
scheduling problem to within factor (where is the
number of communication links), for any constant.
¢ Finally, they present a general robustness result
for the physical model, showing that constant
parameter changes, such as path loss and
minimum signal ratio, will modify the capacity of
the network only by a constant factor.

e All these results rely on a new definition to
understand physical interference: affectance. This
definition has been proved to be of general utility
for analyzing algorithms in the SINR context, both
for scheduling with fixed-but-different power
assignments [7], [6] and in power-controlled
scheduling [5], [7], [4].

One may argue that media access and scheduling
are fundamental problems when it comes to
wireless communication.  Although  power-
controlled cases are interesting from a theoretical
point of view, practically the most important cases
are those with constant power. Although there are

many actual wireless networks, where nodes can
choose different transmission powers, the selection
is then either restricted to a small set of possible
power levels, or a bounded power range. The
analytical results of this paper hold for both
extensions. Apart from constants, all findings are
directly transferrable to bounded power set and to
bounded ratio maximum and minimum powers,
there results are practically relevant. The main
features of the current paper, including the general
style of the algorithm, affectance analysis, and
signal strengthening, factor in and influence nearly
all recent work. This paper fixes several minor plus
one larger mistake (an erroneous claim on the
scheduling complexity in [2]from the preliminary
conference versions [3]and [2].

At M. M. Halldérsson and R. Wattenhofer[2], We
present here properties of schedules in the SINR
model, which double as tools for the algorithm
designer. The results of this section apply equally
to scheduling links of different powers, including
involving topology control. In the next subsection,
we examine the desirable property of link
dispersion, and how any schedule can be dispersed
at a limited cost. We now explore how signal
requirements (in the value of (), or equivalently
interference tolerance, affects schedule length. It is
not a priori obvious that minor discrepancies cause
only minor changes in schedule length, but by
showing that it is so, we can give our algorithms
the advantage of being compared with a stricter
optimal schedule. This also has implications
regarding the robustness of SINR models with
respect to perturbations in signal transmissions.

At O. Goussevskaia, M. M. Halldoérsson, R.
Wattenhofer, and E. WelzI[3] propose the first
scheduling  algorithm  with  approximation
guarantee independent of the topology of the
network. The algorithm has a constant
approximation guarantee for the problem of
maximizing the number of links scheduled in one
time-slot. Furthermore, we obtain a O(log n)
approximation for the problem of minimizing the
number of time slots needed to schedule a given
set of requests. Simulation results indicate that our
algorithm does not only have an exponentially
better approximation ratio in theory, but also
achieves superior performance in various practical
network scenarios. Furthermore, we prove that the
analysis of the algorithm is extendable to higher
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and to more
realistic bounded distortion spaces, induced by
non-isotropic signal distortions. Finally, we show
that it is NP-hard to approximate the scheduling

dimensional Euclidean spaces,

1025

problem to within n1"factor, for any constant” > 0,
in the non-geometric SINR model, in which path-
loss is independent of the Euclidean coordinates of

the nodes.

TABLE 1: COMPARATIVE ANALYSIS

Sno. | Title Methods advantage Disadvantage
1 Algorithms for Wireless | SINR model It is easy to implement - It is not determined by
Capacity and achieves superior the Euclidean coordinates
performance in of the nodes
various network
scenarios.
2 Wireless communication | properties of our algorithms the - In the Scheduling
isin APX schedules in the advantage of being problem, we want to
SINR model compared with a partition the set of input
stricter optimal links into  minimum
schedule number of SINR-feasible
sets, each referred to as a
slot.
- In the  Single-Shot
Scheduling (SSS)
problem, we seek the
maximum cardinality
subset of links that is
SINR-feasible
3 Capacity of arbitrary | O(log n) The algorithm has a - It does not only have an
wireless networks approximation constant exponentially better
approximation approximation ratio in
guarantee  for the theory
problem of
maximizing the
number  of  links
scheduled in one time-
slot
occurred when it compute any network’s capacity
Problem Finding: up to a small insecurity. In existing paper, used
Signal to Interference plus Noise Ratio (SINR) and
In last paper determined the problem of greedy algorithm which are not able to deal with

throughput capacity of a wireless network. Also,
study the problem of scheduling one-hop
communication requests without power control.
He was not considering routing nor power control
problems. In a single hop it focuses only an
approximation that is optimal up to a factor that is
logarithmic in the number of requests. In this type
scheduling algorithm The NP-hard problems are

difficult scenario as efficiently one of the biggest
drawback of greedy, its compute three time longer
than approx A. In existing paper [1], by applying
the single-slot subroutine repeatedly to realize an
O (log n)-approximation (where is the number of
communication links) for the problem of
minimizing the number of time slots needed to
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schedule a given set of arbitrary requests. All these
problems are short-out in our proposed system.

Proposed Work:

We proposed Mute-hop scheduling algorithm to
overcome single-hop scheduling problems. We
also proposed instance-based measure of
interference which is overcome to problem of past
result of SINR. Also we proved lower and upper
bounds for scheduling to a set of request. We are
improving on previous approximation factor to
introducing approx A in term of lower and upper
bounds.

Conclusion:

In this paper, we are using multi-hop network to
improve the performance capacity of wireless
networks. Multi-hop wireless networks can
provide data access for large and original spaces,
but they have long faced serious limits on the
amount of data they can transmit. Now researchers
have developed a most effective data transmission
approach that can boost the amount of data the

networks can transmits.
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