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Abstract

Given the importance of reducing data latency in discrete wireless networks in critical situations, we
present the combined routing protocol with a storage and forwarding approach in Throw-Box-based
network topology concerning aspects such as proper relay prediction and effective buffer management.
To reduce the data transfer time in the relay node selection criteria, we consider the effect of different
factors: node records, end-to-end latency, the nodes' available buffer space, and information such as
average speed and node movement direction. We also use artificial intelligence to perform optimal
routing using the Simulated Annealing algorithm. Important common performance criteria such as
average latency, delivery ratio, number of lost messages, and network overhead were used to evaluate
the performance of the proposed model. The results showed that our proposed routing method has less
reception delay than other routing methods and maintains maximum transmission.
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Table (2): Structure of the historical table at each node
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Algorithml: Data forwarding between node i and node j

Step 0: node i and node j exchange hello message
set an initial temperature and zero-temperature for using SA
set no (number of copy message)

Stepl: if i is a mobile node and j is a TB then

Route-message (i—j) & no=no-1
end while
. elseifiisastatic TB and j is a mobile node of SPp then
9. while messages mp in i buffer do
10. Route-message (i—j) & no=no-1
11. end while
12. else if i and j are mobile node then
13. while messages in i buffer do
14. if RFi < RFj | mp € j || Time>T..sp then
15. Route-message (i—j) & no=no-1
16. else
17. Route-message (i—j) with probability P & no=no-1
18. end if
19. end while
20. Cool down the temperature (T=Cooling-Coefficient *T)
21. if T=zero-temperature
22. Route-message (i—j) & no=no-1
23. end if
24, ifno>0 & TTL>0 then
25. go to step 1 & Update-ConnHistory & predictability P
26. else if TTL=0 || the message is delivered to its destination || no=0 then
27. the message is discarded
28. end if
29. end if

1
2
3
4,
5. while messages in i buffer do
6
7
8
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Figure (2): Message delivery ratio for 60, 30 and 100 nodes number
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Figure (4): Message overhead for 60, 30 and 100 nodes number
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Al abe b oass o 5> RDR STy, ol oo 99t (ool (2b jmwee sl Wrosls bgot s 8L ojlail iul381 L
26 3L ol o8l b aS 898 oo samlice (V) UK 50 0 ) b yus s g, plo 4 Sl (6 540 0,5 hes Sgazne
9 S| .)L:) ).MS.‘>55 )Bla o)l..bl 6‘).’ ‘QLA“-’ ol S aS ol U"‘ OT &J\) ..\Jl.t‘sa U.MJ‘JB‘ ).:.’ Gm.\.u‘ kS’L')M (5‘14 Ja.u}uo

Sybige 58 bmgte z3b 4 e 4 Wighi e g2 yslme slao S 4 s keS slaply

S aoms 5 ol 0 35 S8l e 5 2o (Bl Al 4> (Wb e (sl loply ] 55 3 3By oS
ool 52 GRDR (sl bagio o3B3 o3ldl ;b b oo b3l Jogos b g Lol b o 138l ol oo
Jl)l 5T Jds 3l RDR )0 5l s 0 (6,50 et 00 00l (g5l (sl ol b (sl 80 ojlasl a8 as oo ol (A) JSi
b os 2ol g )5 4 sl 3L oIl Al L oeinl (2l e sl el ply Sl (o5 a5 sgaoe slaas

(\¥0)



GAMGW ‘Sa.laaa.o%.w _L;.:.A)% GLCM —do‘jm L) [ ).«.>L, O ﬁjLﬁA (_s”l’)"‘“"‘ Lg)LM:AM.Q)

—4—RDR —#—Epidemic —&—Prophet MaxProp —#—Rapid —#—EBR —S&W

12

\
i

0.4

MESSAGE DEVLIVERY PROBABILITY
= c
(=i

0.2
0

10 15 20 25 30 35 40 45 50

BUFFER SIZE
waldke él.be)".\ﬂ L )SL' ‘5|).3 ,sLu’ Ja,:u S :(£) JS-&
Figure (6): Message delivery ratio for different buffer size
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Figure (8): Message overhead for different buffer size
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. Overhead

. Average delay

10. Smartphone
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12. Heuristic

13. Greedy

14. Local optimum

15. Simulated annealing (SA)

16. Epidemic routing (ER)

17. Probabilistic routing protocol using history of encounters and transitivity (PROPHET)
18. Resource allocation protocol for intentional DTN (RAPID)
19. Spray and wait (S&W)

20. Encounter based methods

21. Time based methods

22. Infrastructure based methods

23. Hybrid methods

34. Flooding

25. Interco tact routing (ICR)

26. Direction of movement-based routing

27. Social-aware content-based opportunistic routing protocol (SCORP)
28. Shelter point (SP)

29. Relief worker (RW)

30. Data-Mules (DM)
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31. Master control station (MCS)

32. Reduced delay routing (RDR)

33. Hot spot

34. Ad-hoc on-demand distance vector (AODV)
35. Opportunistic network environment (ONE)
36. Sparse
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