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Abstract

Quick development of technologies and emergence of Internet of Things
technology that can link everything environment us is one of the most
amazing developments environ the universe. Need to connect and manage
fixed and mobile nodes in this type of networks in order to create a proper
interaction among them, addition to solving many serious limitations, has
caused researchers to address various challenges of this technology. One of
the most important challenges is to provide an efficient routing protocol that
is able to manage different aspects of network efficiency alongside manages
mobility of nodes and dynamic topology of network. RPL (Routing Protocol
for Low Power & Lossy Networks) is one of the famous routing protocols is
proposed for internet of things networks. This protocol is designed
specifically for Internet of Things networks with fixed nodes, so we
developed a new routing algorithm called A-RPL to support mobility and
solved some challenges caused by mobility. Our algorithm works better than
some superior algorithms were proposed in recent years, because they still
suffer from various disadvantages, especially for mobile networks.
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Highlights
Using an effective method to detect poor performance due to network mobility.

Considering multiple parameters simultaneously to select the best path (as possible as) for each node based on
multiple aspects of network performance.

Using the multi-criteria decision-making technique in the routing process, which leads to wiser decision-making

and better route selection for nodes.
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Figure 1. Flowchart of A-RPL algorithm
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Table 4. Relative preference scale or preferences for each criterion [31]

Goue polio g ool
3 Sl Sl
\ 698 Hlean Congllae
\ loylmo b b (e sl
A& ¥ G55 Jold Ly Do 5
cI RSSI RANK LP RE
1 e 2 s 1 1 ’*-\\
1 i 1 '
1
RSSI = 1 3 1 1
3 3 3 3
A= RANK 1 3 1 L i
5 5 5 5
LP 1 3 5 1 1
RE . 3 5 1
\_ I

ARPL ;5 505 b duglio ;o b yloe 51 S5 ja (oo Sl A (55 Slaglie uy sle ¥ JS
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Table 5. Simulation parameters [27]
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Figure 3. Average packet delivery ration versus the number of nodes in semi-mobile mode
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Figure 6. Average packet delivery ratio versus simulation time in fulli-mobile mode (N=22)
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Figure 7. Average energy consumption of a mobile node in different algorithms in semi-mobile mode (N=60)
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Glwands lejhae CubdS 4y o Loasl ay Ll )—‘->L’ Oeibs (F) Sloges

sanlie Lyl 4 Lol 13l a1 oy oS Bl aileny b ol aziloas culi aSs sloe S S slaws 35 <l ol 5o
YY bl S e lobed (gl 53 50,5 YO L plp 5 et 50l o a5t sl S JS sl oled (o)l 5
ko, slaws (yloy CubdFL (uuols edgd loj 4 Cuwd PDR Jloges 10 0 55 jien a5 jeblen ol a8 )5 Jlas 508
a0 gl 3l Gl b oley il a5 el nnls ol ol sl so Gial38l Wigd o )5 a5 3l (55,3l plesl 1 4o a8
A- o Lol 4 Lyl ),oLs 0e2lS o g0l oo U, JBlas Lo sl oolanwl o s Lol s gl azlge laps ;oS0 o Lyl
Olis o5 jabilan amo o lis ciliste b e (sl )5S (61 1) Lol 45 Lol 5ol (aSile 4SS sl 00 RPL
el il e OYA b 1y A-RPL s Ll s sl o5l 28T el oaiionls



031301 oLi i (5 o Cogeain e sbad Eg,8 [ Colili b Sl s o ,55 :A-RPL va

700
—_
E 600
)
2 so0
-
S &
2 4m » .—:35::: """""""""" - -4 RPL
£ P P
5 558 ’,:,--':"__-v‘ ----- E-Trickle
% f:"‘-“.‘"'
g 'I‘.:'::" ........ MARPL
I 200 g
f »»»»»» D-Trickle
100
O 4
] 500 1000 1500 2000 2500 3000
Time (s}

(N=Y0) S temdos o o (gilwacs lojbon 4y s Lyl 4 Lyl r_>b eSilee A S
Figure 9. Average end-to-end delay over simulation duration in semi-mobile mode (N=25)
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Figure 10. Average end-to-end delay over simulation duration in fulli-mobile mode (N=22)
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