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Abstract The significant advantages of ad hoc on-demand distance vector (AODV) in control
overhead, energy consumption and bandwidth occupation make it widely used in mobile ad hoc
networks (MANET). However, in the high-speed mobile environment such as emergency rescue and
disaster relief, and in the environment with high requirements for delay, the self-repair of AODV
routing has the problem of delay. In order to solve this problem and make the improved AODV
routing protocol more suitable for the environment of rescue and relief, an adaptive repair algorithm
for AODV routing based on decision region ( AR-AODV) is proposed. Firstly, according to the
characteristics of the network for the environment, i.e. the nodes are uniformly deployed, a search
formula is proposed, and the optimal solution of the formula is obtained. Then, the condition
threshold for initiating the self-repair process is determined. Finally, in order to reduce the control
cost, an algorithm for determining the optimization area is given. The simulation results show that the
repair algorithm improves the efficiency of the routing. The mobile devices such as vehicles that are
uniformly deployed are taken as the network nodes. The adaptive repair algorithm is tested in the
actual scene of rescue and relief environment. The results show that the algorithm is consistent with

the simulation results, and the overall performance is improved significantly.

Key words mobile ad hoc networks (MANET); AODV; decision region; optimization; unified mobilizing;
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Fig. 1 Initiating self-repairing mapping relationships
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if flag;==1[* Ray-Algorithm FJ D = /
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for jj=1:Ker
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Y(hopSH (XU Gj))—X(hopS)))s
end for

end if

thetatotal =sum (theta) ;

if thetatotal >theta,
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parent ChopE) =hopS ;
end if [ * AW R GIERNRBEIEEZN «/
end if
Bk 4. QRYR 6 o 4k #53 1k.
if Preco<<pth | * BE AL 22 * |
counter =0;
while flag==1
counter =counter +1;
dist,=dismatrix ChopE ,:);
[V,I]=sort(dist,);
Ker=3;
end while
if Ker+counter =length (1)
flag=0;
for jj =counter ; Ker +counter
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thetatotal = sum (theta) ;
end for
end if

end if

if thetatotal >theta,| * fi TABE X Z b « |

queue =[1;

flag,=1;
if flag,==1
hANC =lenfth (queue) ;
sets =max(MinRepair [,0.5Xi4+
LocalAdd 1)
if sets >MinRepair [+ LocalAdd 1
[ BERKERTBEE [ HT
SO BRE +
queue = queue shopE |3
parent ChopE) =hopS;
end if
end if
end if
if transmat (hopS ,hopE)<MaxRepair
[* W R B AR R EIEEZN « |
queue = queue shopE |;
parent ChopE) =hopS;
end if
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Table 1 Simulation Parameters
*x1 FESH
Parameter of Simulation Value
Node Distribution Range/m 10001000
Total Number of Nodes 50
Initial Energy of the Node/J 1
Node Communication Radius/m 250

Node Movement Speed/(mes ') L0 VimaxJ s Vimax =10

Packet Delivery Rates/s [0 Smax]sSmax=10
Packet Length/b 1024

Reliable Communication Radius/m 240
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Fig. 5 Network topology diagram of experimental

simulation
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Fig. 8 Routing topology control overhead with
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Table 2 Test Parameters
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Parameter of Simulation Value
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Node Movement Speed/(mes™ ') [0 Vinax ) s Vimax =10

Packet Delivery Rate/s [0 Smax s Smax=10

Packet Length/b 1024

Reliable Communication Radius/m 240
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