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An Energy-Aware Multipath Load Balancing Routing Algorithm

WANG Xiaoping'?, SU Saiyu', LIN Qinying'?, WANG Lutong'
(1. Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an

710038, China; 2. School of Electronic and Information Engineering, Xi’an 710043, Chain)

Abstract: Aimed at the network congestion problem for mobile ad hoc network based on energy aware tech-
nology and load balancing combined with congestion control method, this paper proposes an energy-aware
multipath load balancing routing algorithm. The algorithm utilizes energy-aware for selecting the node of
satisfying the conditions as the routing node to establish multiple effective paths of connection source node
and destination node At the same time, the paper analyzes the number of hops in the paths and the buffer
occupancy of the node, selects the optimal path for transmission from the efficient paths and establishes a
model of the load of nodes and paths on the optimal path When the energy of node, the load of node and
the load of the path reach the set threshold, the flow of the optimal path is diverted to other paths. The
simulation software NS2 is utilizes for testing this algorithm, QMRB and SMORT in different scenarios.
The simulation results show that the proposed algorithm improves the network performance by about

twenty percent compared with the other routing algorithms.
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Algorithm 1: Route discovery process

1. Begin

2: if E,uu (1) of n; is more than the E,,.qq value. Then

3: n, received the RREQ packet and store in its header field.

4. n, forwards the RREQ packet further to its neighbor
nodes.

5: else

6: n, discards the RREQ packet

7: end if

8: When the destination node receives the first RREQ from

the different routes, the destination node selects the last
hop of each RREQ as the upstream node to send the
RREP to the source node.
9. End
n; R RPET RS B G2 R e S
WK 2 frzs . S D 3l 22 P87 s A H A5 5L
AE.F.H #Ae S i BN . HET A H B
Esiia OAE T Epresnoa » UE R BEZL 5 RREQ.

P2 e & BN % e (el A2 A

Fig. 2 Route discovery and route response process
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Algorithm 2. Route maintenance process

u(ll

1. Begin

2. if the communication channel break down between the n;
and 7n; then

3: n; saves the current data packet in its routing table.

4. After channel break down n, broadcasts a route repair re-
quest(R_RREQ) to n,,n;, waits for the R_RREQ packet
return from n;, within a fixed timeout (T ).

5: else if the R_ RREP packet is return to n; within a

T imeow: then
;. n,; replaces the routing path and uses another path.
: n, continues packet transmission.

: else

© 0 N

: n; sends a RERR packet to the source node and restarts the
routing discovery process again.

10: end if

11: execute the step 8 in Algorithm 1

12. End
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Algorithm 3 Situation 1
: If (no route to destination)
: {Initiate route discovery as Algorithm 1}
. If (single known route)
: {Forward data packet to specified route}

. * /if N routes are known from source to destination * /

D Ol e W DN =

: {Distribute forwarding data packet to the best path}

Algorithm 4 ; Situation 2

1. Calculate the BW,, of a link by using Eq (2)

2. If the BW,,<<BWy, ,then

4: Estimate the available load in the link (Load;) using
Eq (6)

: If Load, > Load, ,then

: Calculate Eg (¢) using Eq (10)

. If Ex(t) <<ERy,.then

; distribute the overload equally via multiple paths

Ne) oo ~ D al

;. Else send data through the best path.
BWo, BUE T8 /Y 5 K 58 » Load +, U 18 FT fiE

Z RN — 2 ERn U ER oo 1 —2F . WA 3
B I8 S H A R 18 3 2% AT A 40 i)
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SR L (B 210 KB/s) P BL#) 3 2%
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Fig. 3 Multipath load balancing
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Tab.1 Simulation parameter setting
Parameter Value
Simulator NS 2. 34
MAC Type 1IEEE 802. 11 DCF

Signal Propagation Model Two Way Ground
Wireless Channel
1250X1 250 m*

EMLBR,QMRB,SMORT

TCP/FTP
Droptail/PriQueue

30,50,70,90 and 110

Channel Type
Simulation Area
Routing Protocol

Traffic Type

Interface Queue and Type

Number of nodes

Node Speed 10 m/s
Pause Time 5s
Rate From 250 kB/s~450 kB/s
Radio Range 250 m
Simulation Time 50 s
Traffic Source CBR

Mobility Model Random Way Point

¥ 55 IR SRS K 30,50,70,90, 110
B HL S B 10 m/s B3 5 22 R FE Y R AR
D9 110,795 s FE SR 10 m/s B8l 2853 51 o 250 kB/
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i Ay 45 R .
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Fig.4 Node vs end to end delay
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