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Abstract

Introduction: RPL routing protocol is one of the most important routing protocols in Internet of Things (IoT) and Underwater Internet
of Things (UloT). In this routing protocol, the energy consumption of the nodes and the number of lost packets due to the shutdown of the
nodes has created great challenges.

Method: In the new scenario named CB-RPL, by applying a data transfer adjustment mechanism based on the HCEH-UC
algorithm and the Bloom filter data structure on each of the created clusters, an attempt is made to improve the RPL routing
protocol for the following use. It becomes water. The simulation is done by using the NS3.25 simulator.

Results: In the results, it can be seen that the sending time is reduced, the energy consumption is reduced and the load is
balanced. The parameter of destroyed nodes, the average number of access to routing table entries, the number of packet sent
to the root, the remaining energy and the lost packets have also improved significantly.

Discussion: The proposed algorithm with an adaptive clustering based on depth by keeping DIO and DAO packets in the
RPL algorithm performs routing with a smaller number of packets. To manage cluster head energy like all clustering
algorithms in different rounds, the role of cluster heads is distributed Modes have been added to RPL, including energy
harvesting (EH) (sleep mode) and data transmission (operating mode), and a routing mechanism for underwater Internet on
this platform is proposed. Also, the Bloom filter structure is used to reduce the memory size of intermediate nodes in routing
operations.

Keywords: UloT, Clustering, Routing protocol, Bloom filter, HCEH-UC.
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Algorithm1: HCEH-UC routing algorithm

Input: Xi
1 -Generate initial clusters: C; = {X;},i e M
2 -Obtain node clusters adaptively according to T:

3-T = oMax {\/(X,-— X))+ (% - Yj)z},i,je
M,i#j
4- fori=M+a, ...do

5-Guarantee the uninterrupted monitoring of UloT:
6-Ey 2 Z+ (Eps+ X3, Eqs) g #

7- og < (30% Q) *(Z = AT)

8-for Each data transmission do

9-the energy consumption of the sth cluster head:

10- Eps = Eetec * Kps + Epa * Kps +
Eqy —elec (Kpg) + Erx — amp(Kps, d)
11- the energy consumption of the gth node:
12- Egs = Epy —elec(Kys) + Ery —
amp (qu, d),q #S
13- if Erest < Eestimation(s) then
14- Select new cluster head:
515- r(q) =
estimation(q)
{ 1 Erest(q) ’ q €G
0, otherwise
16- Charging the exhausted node
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Algorithm2. Bloom_hash()
Bloom_hash(link node, size of packet)
1. while(k!=0)

2. if(link node is NULL)

3 return NULL

4 Else

5. {

6. hash function(link node)
7 k—

8.

9. return link node
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