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ABSTRACT

In MANET(mobile ad hoc network), Mobility models vary according to the application-specific goals. The most widely
used Random WayPoint Mobility Model(RWPMM) is advantageous because it is simple and easy to implement, but the
random characteristic of nodes’ movement is not enough to express the mobile characteristics of the entire sensor nodes’
movements. The random mobility model is insufficient to express the inherent movement characteristics of the entire
sensor nodes’ movements. In the proposed Stochastic mobility model, To express the overall nodes movement
characteristics of the network, the moving nodes are treated as random variables having a specific probability distribution
characteristic. The proposed Stochastic mobility model is more stable and energy-efficient than the existing random
mobility model applies to the routing protocol to ensure improved performances in terms of energy efficiency.
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Fig. 1 Mobility Models Classification
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Table. 1 Limitations of Mobility Models

o Limits
Mobility Model -
Time Space
Random WayPoint NO NO
Random Gauss-Markov YES NO
Reference Point Group NO YES
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Fig. 2 probability per number of mobile nodes
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Table. 2 Sensor Field Conditions

Parameter Value
Field Size (M*M, m*m) 100*100, 200*200
Total Nodes (N) 100
Initial Energy (%) 0517
Moving ratio (%) 10’7%)(,)’8?)(,)’9‘(‘)(,)’1?)%’ 0,
Transmitting bit 1000 bits
Transmitting Energy (£,,,) 50 nJ/bit
Data Aggregating Energy £, , ) 5 nJ/bit/signal
Amplifying energy in LOS path (e, ) 10 p]/bit/m2
Amplifying energy in reflected path (¢,,,) | 0.0013 pJ Ibit/m?
Table. 3 FND in LEACH-mobile protocol-I
moving node ratio(%) RWPMM | SMM | Increase
10% 1576 1617 2.60%
20% 1518 1601 5.47%
30% 1584 1623 2.46%
40% 1531 1618 5.68%
50% 1531 1632 6.60%
60% 1531 1640 7.12%
70% 1531 1622 5.94%
80% 1531 1601 4.57%
90% 1531 1643 7.32%
100% 1531 1648 7.64%
Average, FND 1540 1625 6.00%
FND Diffference(Max-Min) 66 47 19
Changing Ratio, FND 4.29% 2.89% 1.40%
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Ak 015 BEl] 5 Selel] 9Ig 4TS B2}
¢ o] Xd(Random Way Point Mobility Model,
RWPMM) i} AR5 EF&-4] o]5 X El(Stochastic Mobility
Model, SMM)& ] i5}e] A|obe melo] Qg Ay} of

1085



2N B EAISHS[=2X] Vol, 25, No, 8: 1082-1087, Aug. 2021

UA agde 4S5k

100 x 100, B/S (50, 150)

=0 \/\

10% 20% 30% 0% 50% 60% 70% B0% 90% 100%

= Random Stochastic
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Table. 4 FND in LEACH-mobile protocol-II
moving node ratio(%) RWPMM | SMM | Increase
10% 207 241 16.43%
20% 232 244 5.17%
30% 264 287 8.71%
40% 251 284 13.15%
50% 261 274 4.98%
60% 247 276 11.74%
70% 254 273 7.48%
80% 245 298 21.63%
90% 239 271 13.39%
100% 159 292 83.65%
Average, FND 236 274 16%
FND Diffference(Max-Min) 105 57 48
Changing Ratio, FND 44.51% | 20.80% 23.711%
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