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Abstract- This paper proposes a new optimized back-pressure 

algorithm that not only ensures the reliability of your network, 

but also adapts an optimal set of routes to reduce the length of 

the average route between each source pair and the target pair, 

based on shortest-distance information. Our results show that 

the packet delay decreases first and then increases in function 

of the network charge under the conventional backpressure 

algorithm. The proposed back pressure algorithm based on 

particulate swarm optimization adapts to a range of routes 
based on transport load and energy efficiency to ensure that 

long paths are used only when necessary, 
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I. INTRODUCTION 

Given the shortage of wireless bandwidth resources, it is 

important for us to use resources to effectively support high-

performance, high-quality wireless network communication. 

In this relation, the dynamic allocation of wireless sources to 
optimize the network throughput area requires good routing 

and planning algorithms. The seminal work was originally 

developed in order to tackle this high-performance routing and 

scheduling. While these algorithms optimize the network 

performance area, more questions for realistic implementation 

need to be addressed. When real-time traffic increases 

significantly, In network algorithm design, end-to-end delays 

are becoming very important. The conventional back-pressure 

algorithm stabilises the grid by taking advantage of all the 

paths between source-destination pairs. This may be expected 

in a highly loaded network, but in a light or moderate loading 

regime it seems unnecessary. Exploring all routes is indeed 
detrimental; it leads to over-long paths between sources and 

destinations, leading to significant delays in packets end-to-

end. 

Received much attention from back-pressure algorithms for 

shared routing and preparation of wireless multi-hop 

networks. To dynamically allocate wireless resources to 

optimize network performance, good routing and 

programming algorithms are important. While these thorough 

scans are essential to maintain reliability if the network is 

heavily loaded, light or moderate, packets can be sent over 

unnecessarily long roads. In terms of end-to-end latency and 
routing convergence times, the algorithm may not be 

effective. This paper presents a routing / programming back-

pressure algorithm that ensures not only network stability 

(throughput optimity), but selects a number of optimum routes 

on the basis of information on the shortest route so as to 

minimize the average path durations between each source and 

destination pair. The drawbacks of this system are delay end-

to-end routing time. 

Wireless access points are also often close to people, but the 

power fall over distances is rapid, in keeping with the opposite 
rule. The HPA's position is that radio frequency (RF) 

exposures from Wi-Fi are likely to be lower than those from 

mobile phones. It also saw no reason why schools and others 

should not use Wi-Fi equipment.  

 

II. WIRELESS NETWORKS 

Wireless network is a computer system of any kind that is not 

connected by any form of cable. It is a way of avoiding the 

expensive practice of inserting cables into a house, or as a link 

between different locations of equipment, via home, 

telecommunications and corporate (business) installations. 
Wireless networks are typically implemented and controlled 

using radio waves as a transmission system. This 

implementation takes place at the network structure's physical 

level (layer). The term refers to any kind of cable-free 

networking. This is a strategy that allows businesspeople and 

telecoms to save costs of cables for networking in specific 

premises in their installations. The transmission system is 

usually implemented and administrated via radio waves where 

the implementation takes place at physical level. The types of 

networks are defined on the bases of their size, their range and 

the speed of data transfer. 

Mobile PAN-Wireless Personal Area Networks. Networks. In 
small areas these networks typically link devices that are 

within reach of an invisible infrared light, such as the 

Bluetooth radio, and links a headset to a laptop via the 
WPAN. Wi-Fi is commonly found in Wi-Fi PANs when 

installing Wi-Fi in consumer electronic devices.  

The most simple wireless distribution method to connect two 

or more devices to the wider internet via an access point. 
Wireless network is also a wireless network network. OFDM 

technologies or spread-spectrum technologies give customers 

the freedom to move within a LAN-connected region. The 
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transmission speed of LAN's data is usually 10 Mbps for 

Ethernet, and 1 Gbps for Gigabit Ethernet. These networks 

can handle up to 100 or even 1000 users. 

The wireless network used to connect multiple geographical 

nearby wireless lANs at high speed (situated anywhere in a 

few dozen kilometres). MAN Wireless MAN-Metropolitan 

Area Networks The network will connect with two or more 

nodes as if they are part of the same LAN. The system uses 

routers and switches to connect high-speed networks such as 

optical fibre cables. The IEEE standard defined in WiMAX as 

802.16 is a WMAN type. 

Wireless WAN is a wireless network that typically covers 

wide open spaces. The speed of the network depends on the 

link size, which decreases when the distance is increased. The 
technology can be used to connect a business or public 

Internet system's offices. Such systems, which have been 

developed for 2.4 GHz band, typically include access points, 

base station gates and wireless bridging relays. They stand 

alone systems because they are interconnected with renewable 

sources of energy. Web is the most widely accessible WAN. 

Mobile networks also added a new dimension to 

telecommunications in the emergence of smartphones; today’s 

telephones are not meant to converse only but to carry data. 

The global mobile communications system GSM is classified 

as the base station system, the operation and support system 

and the switching system. GSM is a mobile communication 

system. The mobile phone is connected initially to the base 

system station that connects the operating station and the 

support station and then to the calling station where a call to 

the particular user is made. 

PCS-Personal Communications Services is a South Asian and 

North American radio band that initially started Sprint with 

the original PCS service. The updated version of AMPS is D-
AMPS Digital Advanced Mobile Phone Services, which is 

fading by technological developments. TAN— Tiny Area 

Network— Two other network types are the networks for 

Campus Area. TAN is comparatively small, but comparable to 

LAN, where CAN is similar to MAN. 

The Wireless Network Utility continues to develop wireless 

networks as use is growing rapidly. The introduction of cell 

phones in which radio satellites are used to network between 

continents promote personal communication. Whether they 

are small or large, companies use wireless networks for fast 

data sharing. Compatibility problems with new devices can 
occur in these very fragile networks, but the technology makes 

up a piece of cakes with lower maintenance costs for 

uploading and downloading huge data. 

 

III. MULTI-HOP NETWORKING 

Multi-hop or Ad hoc wireless networks can transmit 

information from source to destination using two or more 

wireless hops. Two separate applications with common 

features and specific implementations exist for a multi-hop 

communication. 

A mobile ad-hoc network is a community of mobile nodes that 

connect, without needing to provide a fixed wireless 

infrastructure. mobile ad-hoc networks (MANETS). There is 

no master-sclave link between nodes like an obese station for 
mobile users in ad hoc networks, in contrast to traditional 

cellular systems. Communication between nodes is carried out 

by direct or multi-hop connections. Remote ad hoc networks 

have a range of practical applications including war, 

emergency response and public safety systems. Despite 

extensive networking analysis, numerous challenges continue 

to exist when researching mobile ad hoc networks, including 

the development of multi-access protocols using advanced 

technologies such as MIMO, OFDM and the cancelation of 

interferences, examining fundamental limits of the ability of 

mobile ad hoc networks, characterizing the achieved 
throughputs with the network in mind.   

 

Cellular systems traditionally use single hops between the 

mobile and the base station. Multihop cellular networks as 

mobile systems develop from voice-center to data-centering, 

edge-of-cell output becomes a major problem. In higher 

carrier frequency systems and wider bandwidth, this problem 

is exacerbated. The use of relays is a potential solution to the 

problem of better coverage and performance. A variety of 

relay technologies, such as fixed and mobile relays are under 

intense review 

 
Multi-hop mobile networks have been extensively 

researched over the last couple of years in the form of relay 

networks or cooperative diversity. However, the use of relays 

affect almost every aspect of the design and optimization of 

the cellular system including: programming, handoff, adaptive 

modulation, ARQ, and interference control. Such topics are 

being studied thoroughly. 

 

IV. MULTI-HOP WSN’s 

For multihop wireless networks, a number of intermediate 

Nodes communicate between two nodes, the purpose of which 
is to transfer information from one point to the next. There are 

two distinct technologies with common features, but different 

implementations in multi-hop communication. The cellular 

systems usually use single hops between the base station and 

mobile units. The edge-of-cell performance becomes an 

important issue when mobile systems develop from voice-

centered to data-zentric communication. In systems with 

higher carrier frequencies and greater bandwidth, this problem 
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is accentuated. The use of relays is a promising way to resolve 

the problem of better coverage and performance. Numerous 

relay systems, including fixed relays, mobile relays, and 

mobile fixed relays, are being studied intensively. Multi-hop 

cellular networks have been extensively researched in the last 

few years as relay networks or cooperative diversity. The 
objective of the sensor network being considered is to collect 

all sensor node data from a special node called the sink node 

regularly. Each sensor node regularly monitors and generates 

data. A sensor node having child nodes must wait sending a 

packet until it receives data from all its child nodes. After 

receiving data from all its child nodes, the sensor node sends 

the packet to its parent node. This process is repeated, and all 

data generated at sensor nodes are finally collected at the sink 

node, which is located on the root of the tree.  

 

Distributed sensor networks have been debated for over 30 

years, but only the recent advances in wireless communication 
and electronics have led to the vision of wireless sensor 

networks which are small in size and communication over 

short distances, which enables low-cost, low-power and multi-

functional sensors to be created. Cheap, intelligent sensors 

today provide an inexhaustible ability to track and monitor 

homes, cities and the environment using wireless links and 

deployed in great numbers. Networked sensors also have a 

wide range of defense applications, generating new 

capabilities for reconnaissance and surveillance as well as 

other tactical applications.  

 
V. BACKPRESSURE ROUTING 

B Backpressure routing refers to an algorithm used by the 

congestion gradients to route traffic through the multi-hop 

network. The algorithm can be used in wireless networks, 

such as sensor networks, mobile ad-hoc networks and 

heterogeneous wireless and wireline networks. Certain fields, 

such as the analysis of product assembly systems and 

distribution networks can also be subject to backpressure 

principles. This article focuses on the communications 

networks that are supplied with packets from multiple data 

sources. In slotted time, the backpressure algorithm works, 

And every slot is aimed at routing data in direction to 
optimize the distinguished backlog of neighboring nodes. The 

like of how water flows through pressure gradients through a 

tube network. The backpressure algorithm can however be 

applied in multi-commodity networks as well as networks, in 

which a set of options allows transmission rates. The 

backpressure algorithm's attractive features are I leading to 

maximum network performance, (ii) proven to be robust to 

varying time conditions, and (iii) implemented without 

knowing the traffic arrivals or channel state probabilities. The 

algorithm, however, can cause significant delays and can be 

hard to reach to implement exactly in networks with 
interference. Modifications of backpressure that reduce delay 

and simplify implementation are described below under 

Improving Delay and Distributed Backpressure. 

Backpressure routing has mainly been studied in a theoretical 

context. 

 

VI. SYSTEM ARCHITECTURE 
Due to the scarcity of wireless broadband resources, it is 

necessary to use resources efficiently to support high-

performance, high-quality communications across multihop 

wireless networks. In this context, the dynamic allocation of 

Wireless Resources to maximize network transmission needs 

good routing and planned algorithms. In order to address this 

problem, optimal1 routing and scheduling has been 

extensively studied, first introduced during the seminal work. 

With the significant increase in real-time traffic, a delay in the 

design of network algorithms becomes very important. The 

traditional back-pressure algorithm stabilizes the network by 

exploiting all possible paths between source–destination pairs.
  

This article offers a new optimum back-pressure algorithm for 

routing and scheduling that not only maintains network 

reliability but also adapts a collection of optimal routes based 

upon the shortest-distance information so that the mean path 

lengths between each source and the target pair can be kept at 

a minimum. Our results show that the delay of the end-to-end 

packet initially decreases and then increases depending on 

network loads under the conventional back-pressure 

algorithm. The proposed back-pressure algorithm for 

optimization of particulate swarm adapt to a number of routes 
based on traffic load and energy efficiency, so long distances 

are used only if needed. Thereby, the package is delayed much 

less than the conventional back-pressure algorithm. The 

shortest path-aided algorithm of rear-pressure maintains not 

only network reliability but also adapts to traffic requirements 

to optimum routes. Only the shortest paths are used in the 

algorithm when traffic is light; on the increase in traffic more 

paths are used to facilitate traffic. Shortest-path-aided back- 

pressure algorithm leads to a much smaller end-to-end delay 

compared to the traditional back-pressure algorithm. 

 
Fig.1.System Architecture 
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Initially, we create a network model which assigns nodes, 
position, energy and data rates. Performance-optimized 

routing / planning was considered for multicast flows. It has 

investigated the idea of using the shortest possible route 

information to improve the performance of the backpressure 

algorithm. The main distinction is that the proposed algorithm 
reduces the average track lengths considerably while the 

enhanced algorithm heuristically uses the shortest track 

information. The optimal algorithm is to reduce the average 

end-to-end transmission time not only by reducing the 

transmission required to support traffic. The traffic splitting 

parameter is a tuning parameter that plays a significant role 

when the suggested algorithm (stochastic arrival channel and 

fading channels) is used in the network. The benefit of 

managing the exchange between the network's total backlog 

and the optimum solution for allocating reliable capital. 

Asymptotically, the algorithm solves the hop minimization 

problem, but charges an increasing price for the network's 

backlogs. Similar tuning parameters were also introduced in 

previous works on stochastic control of wireless networks. 

Economic usage of energy is a critical issue in WSNs. 
Communication is the most energy expensive activity a node 

performs. Energy required to transmit varies exponentially 

with transmission distance; therefore, it is customary to use 

multi-hop communication in WSNs. A WSN’s life-time 

largely depends on how efficiently it carries a data packet 

from its source to its destination. PSO algorithm is used to 

optimize energy in this paper. 

 

VII. CONCLUSION 

We designed the scheduling / routing algorithms using the 

shortest path to find the next step. The length of a route is the 

number of hops along the route. We can assign different 
weights to various links instead of counting the number of 

hops. The weight may be the propagation time of the 

connection, the geographic distance between two nodes, etc., 

within the joint traffic splitting and the shortest path-assisted 

backpressure algorithm. The proposed back pressure 

algorithm for optimization of particles swarm adapts to traffic 

load and energy efficiency to pick a range of routes so that 

long paths are used only when necessary, thus resulting in 

much smaller end-to-end packet delays as compared to the 

traditional back-pressure algorithm. 
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