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1. INTRODUCTION

WMNs offer multiple redundant communications paths throughout the network and when a link
fails, the network automatically routes messages through alternate paths even in adverse conditions. The
devices in WMNs cooperate with each other for transmitting packets through the network. WMNs are
consider a self-configuring and self-healing networks and the dramatic increase in link quality required
shortening the distance between the nodes. There are different types of energy consumption in the network
such as an active, idle, off, also the minimum hops; error rate, delay, maximum data rates and route stability
are included with power consumption. The WMNs architecture that described in Figure 1 is mainly depends
on the node and divided into three types. The first one is infrastructure/backbone WMNs, which is the
collection of mesh routers of the gathering packet traffic from mobile or static clients then forward it to the
main network or ISP. The second is the client WMNs nodes that do routing, configuration, and also the user
applications, while the third one is mesh user.

The problems in WMNs such as interference, mobility and bandwidth are cause in link
communication failure. Then there are many uses offer some features such as a self-organized, self-healing
and reconfigurable to be used in solving such problem in WMNSs. A proportional power with low cost is
provided while maintaining flexible deployment with decent coverage and robustness to make WMNs
suitable for incident situations [1].
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Figure 1. Hybrid wireless mesh network architecture (with ability to both of internet service providers (ISPs)
and wireless users’ requests

The main contribution of this work is by choosing the next node as a bridge rather than
communication directly. The energy methods in WMNSs for the physical layers can be divided into: a dynamic
voltage control designed to allocate low power for low load of the processor and traffic requirements. Then the node
with level power scheduling the control power for transmission power is varied at each node by control
topology and by choosing a minimum subset.

A smaller number of hops (neighbors) are used to complete packet from transmitting to receiving,
while the option for the sleep schedules of the buffering nodes which are in sleep mode is by buffering and
managing delay packets. The option of reducing power consumption and keep connection alive as long as
possible, especially in outdoor places with less power supplies is by selection of optimal node for the transmitter
with power levels to keep network a live as long as possible. In the same time the transmission energy is saved in
such case for long distance which is required for high speed packet to transfer along with environment.

Recently, the power aware solutions for WMNSs have become an important issue especially in low
power regions. Most MAC protocols used a proposed active/sleep energy saving in WMNSs with network
allocation vector (NAV) [2]. An automatic power saves delivery (APSD) [3] happen when the link is busy as
the block stations is busy from transmitting. Another case is the link is called an active/sleep schedules when
the ability to improve flexibility and power saving. The power saver of multi-poll (PSMP) [4] is an enhancement,
while for the downlink and uplink transmissions are used to minimize the overhead of active/sleep schedules of
the U-APSD and S-APSD protocols by scheduled times. A sleep optimal fair-attention scheduler (SOFA) [5]
combines of both Active/sleep and round robin scheduling. It is happened by make responsiveness requests
for clients to sleep rather than scheduling policies. The energy aware routing (EAR) [6] route packet traffic
which calculate the energy consumption for component.

The throughput-aware routing (ETR) [7] chooses the routing and depends only the shortest path.
The nodes become an active by switching off as much nodes as much as possible. The green framework [8] is
routes with Link Scheduling, and green routing framework with link scheduling had been proposed for
WMNs. While CBRP [9] is routes with reduce overflowing traffic and this protocol route the discovery for
WMNSs by clustering to reduce overflow. The function of the control and localized distribution topology for
hybrid WMN of heterogeneous to choose the best power path for the neighbor node was presented in [10], in
[11] the signal strength calculations had been calculated, and the guarantee network connectivity also the
time of the transmission energy is saved. While determine the quality in any direction of the link in [12]. In
[13] divide one frame to small slots for sensor nodes in WMSN then forward data packets to mesh router
which computes the slot allocation table for collecting information from neighbor, also in [14] a new
framework had been proposed to enhance power saving by present both planning and energy management
solution in WMN at same time. While in [15] save energy by proposing a routing protocol that reduces the
packet fallout. Dynamic energy management presented in [16] by time varying dynamic selection of base
stations along with routing of WMNSs. In [17] almost all the protocols and many more have been revised,
where the data and the network layers cannot save power only in physical layer in which devices is exploited.
Also calculated whether the traffic through ACMR and GMR of the link can go to be active, otherwise it
should be in sleep. In [18] introduced an online flow-based routing traffic due to energy efficient
communication in WMNSs. A bluetooth low energy or bluetooth smart had been merged technologies and the
methods for wireless network in [19], also in [20] presented an industrial solution for low power
consumption component in WMNs. Authors in [21] has an infinite set of physical links to use a physical
interference mode for single hop and multi-hops to reach an optimal power consumption by discrete set of
data rates with continuous power control.
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The result in [22] for the simulations shows that whenever one link fails to produce full robustness
and when the link failure in the network a fault tolerance will be tolerate from 29.71%-45.61%. In [23] make
a node works out of power with MP-CARA falls with less than a desired threshold. The dynamic STA in [24]
with save substantial energy has an aggregate battery by random mobile points in a WMN. Authors in [25]
proposed algorithms to minimize network overheads, maintaining a high delivery ratio, and low latency to
increase network performance.

2. RESEARCH METHOD

This work is designed for controlling the paths based on power whenever a node A is sending a
packet along the path to neighbor node B. In Figure 2 when a packet Hello sends the same power level the
routes are selected based on the power of particular node. The Packet route through the distance between the
nodes along the path (A, D, G, H and 1) rather that path (A, C, F and 1) with the same level of power through
all nodes. The distance from route F mobile node to | destination, the power consumption is greater than
power consumption via route G, H, and | considering same distance. The results of this can be seen on the
simulation which is part of this paper where a constant number of metrics for the power consumption in
Figure 3 shows the proposed work.
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Figure 2. Coverage of distance-based sample system
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Figure 3. Flowchart of proposed method
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The initial power of network node with the power consumption of the receiver/transmitter and the
movement of the constant power, with the parameters of the initial power and remaining power = X Initial
power-node power consumed, battery-life status, type of data transfer, and node type priority. Both the
routing of the mesh router and mesh clients with physical link quality help in selecting of the stability, high
bandwidth and low error rate routes. The fading signal can affect the strength of the signal and a link about to
fail preemptive in the route requests. The energy consumption at physical layer is proportional to the traffic
load and it is developed to be an active link based on node selected, also the control of continues power to be
on the maximum power and less than power of one hop.

3. RESULTS AND DISCUSSIONS

The implementation of this work in real time life and a real sample has been taken which belongs to
existing buildings at Kufa University. The result of this experimental depends on some parameters such as a
distance between the nodes, and signals between the buildings of the Kufa University. The distance from
node A to I is shown in Figures 1-3 respectively and the formula (1) is obtained by using the distance in
parameters Table 1 along with Table 2 and the power in Table 3.

Pt./ D.(node i, j) Ce >= St. 1)

where Pt. represents the transmit power, D. represents the distance, Ce. represents the constant environment,
and St. is the signal strength.

Table 1. Parameters used in implementation

Constraint Rate
Zone 1500x750
Node 9
Node Speed 100m/s
Packet size 32 byte
Traffic Source 9
Constant environment 2

Table 2. Distance among nodes

A B C D E F G H |
A 0 76 66 75 63 70 65 68 130
B 76 0 10 1 13 6 11 8 4
C 66 10 O 9 3 4 1 2 4
D 75 1 9 0 12 5 10 7 5
E 63 13 3 12 O 7 2 5 17
F 70 6 4 5 7 0 5 2 10
G 65 11 1 10 2 5 0 3 15
H 68 8 2 7 5 2 3 0 14
| 130 4 14 5 17 10 15 14 O

Table 3. Power initiation per node
Node A B C D E F G H |
Power 460 510 370 670 620 480 462 580 700

The signal strength is calculated for each path in Table 4, which are used to calculate the best route
with direct link as shown in Figures 4-6 respectively. | is parts of the following link and interference
calculation to use formula 2 as shown below from node to node:

SINR = PtxG(LL)/u + Y P_t" = G (LL) = B(r) @)

The symbols of the peering node to node in the direct communication; where L is physical link, p is
receiver noise, R is transmission rate, LL is logical link between the origin to destination and € controllable
for routing. Also, G(L) is path loss, B(r) is bit error rate, power received at d(1) and proportional to Pt. is G(L)
path loss and E is the set of routing of the logical links.
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Table 4. Single strength among nodes
A B C D E F G H |
A 0 0.0796  0.1056 0.0818 0.1159  0.0939 0.1089  0.0995 0.0272
B 0.0883 0 5.1 510 3.0178 14.167 4.2149 7.9688 31.875
C 0.0849 3.7 © 45679 41.111 23.125 370 925 1.8878
D 0.1191 670 8.2716 0 4.6528 26.8 6.7 13.674 26.8
E 0.1512 35503 66.6667 4.1667 © 12.2449 150 24 2.0761
F 0.098 13.333 30 19.2 9.7959 © 19.2 120 4.8
G 0.1093 3.8182 462 4.62 1155 18.48 0 51.333 2.0533
H 0.1254 9.0625 145 11.8367 23.2 145 64.4444 0 2.9592
| 0.041 43.75 3.571 28 2.422 7 3.111 3.571 ©
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Figure 4. Route signal for path A, B, E, and |

4. CONCLUSION
The battery power for WMNSs node is considered the main important issues in communication
system especially for long distance. The propose solution in this paper is for the transmission data from node
to node is designed to find an optimal data transmission path by using intermediate node or other nodes to
send the packets form source to destination based on efficient distance between nodes. The environmental
condition and the signal strength acquired when the distance between each node is less than the environment
constant. This paper can be extended for future work to include other parameters such as transmission time,
data size, etc.
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