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Abstract

The Internet of Vehicles is a new framework for intelligent transportation systems. One
of its goals is to improve safety and increase the quality of road travels. Topology
changes in loV present significant challenges to the safety programs. Due to the variety
of traffic conditions, the reliability of current clustering methods faces many risks. In
this research, a multi-criteria clustering model called RFCV has been proposed with the
aim of increasing the reliability of the Internet of Vehicles. This model is independent
of infrastructure and introduces four new criteria: "history of vehicle movement,”
"conformity of vehicle speed with the harmonic average of nearby vehicles' speeds,"
"number of reliable neighbors,” and "performance quality in previous clusters." The
weight of moving vehicles is considered, and the one with the best weight is selected as
the cluster head, while an alternative cluster head is also determined to improve cluster
stability. The stability of the cluster ensures that message exchange is possible in the
closest time to real-time. The efficiency of the proposed clustering model has been
theoretically proven, and simulations with multiple scenarios in SUMO and NS3
environments demonstrate the superiority of RFCV in increasing "route lifetime and
packet delivery rate (PDR)" and decreasing "average delay and control overhead" in
both densely populated urban and less-populated highway environments.
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1. Internet of Vehicles (loV)

2. VANET

3. Realtime

4. Road side unit (RSU)

5. Vehicle to Vehicle (V2V)

6. Vehicle to Infrastructure (\V21)
7. Topology

8. Scalability
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1. Clustering
2. Cluster head (CH)
3. Cluster member (CM)
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Va.status «— UN

Send a Periodic message to Neighbors

Wait for a Periodic message

Receive(Periodic message)

Update Neighbor table

Get Vi(position, velocity)

Calculate Vehicle History Movement value based on Eq.2
Calculate Harmonic mean based on Eq.5

Calculate Reliable neighbor number based on Eq.8

10. Calculate Vehicle Reputation in Previous Clusters based on Eq.10
11. Calculate weight based on Eq.11

12. Send weight (Vi.ID, velocity, Hi, W) to Neighbors

13. Wait for a CJI message
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1. Broadcast Periodic Message

2. If Vareceive CJI Then //existing a cluster near vehicle A

3. If (multiple CJI messages received) And (Signal Strength of CJls > Threshold) Then //
CH should be near enough and worthier)

4, If (W»<Wq)) Then // Compare weight of each CH

5 Join Cluster j

6 Va.status = CM // Vehicle A is going to bea member of Cluster j
7. Else

8 Join Cluster i

9.  Vaustatus = CM // Vehicle A is going to be a member of Cluster i

10. End If

11. End If

12. End If

cnl & iS5 8l [ Gl ply A g9 ST andigh pw OLET A1)3 g dudigd JSul
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1. VaBroadcast WCM //Vehicle A sends weight calculation message to the neighbors
2. Broadcast Periodic Message // VVehicles broadcast status information together with
weight value
3. Discovery (i) // Each vehicle compares weights to discover CH
4. Calculate Ta //Calculate the waiting threshold time for a cluster head response: equal
to a periodic message receive duration
5. While TA>0do

6. If InitiateCluster (Vch.ID) Then // InitiateCluster message with CH.ID is received
and CH is found

7. StopCompetition

8. Process InitiateCluster (Vch.1D) // Process the received message

9. Else

10. Decrement waiting time Ta

11. Endif

12.  If W) = W) Then /I If weight value of two vehicles are equal
13. If (Pa+Ra) > (Ps+Rs) Then //determine the vehicle with better movement precedent

and reputation in previous clusters
14, Va.status «— CH

15. Cluster.ID < Va.ID

16. Else

17. Vg.status < CH

18. Cluster.ID < Vg.ID

19. Endif
20. Endif
21. End while

22. Send InitiateCluster(Vch.ID) // CH broadcasts its ID to the neighbors

abgip (e adgs Ol bis ol gam p Agd pw (030l (59395 (e
bwgs odiladl adis hlug om 55 0jg Mo Gnyider b 4ld g cwd SCH L (501>
@ obilogdl clagpdgs g 39 g0 03l oladl SCH cunsy o 4 g A5 Aalgs Ll CH

ol 045 030> LS F 00,651 53 0)l90 oyl \Wgid 0 oo CM

Abgs s (89355 buwg A p (30l (59995 e T ks 555

BestWeight(i) = array[0]
For each i do // The weight of all members is checked to find SCH
If (array[i] > BestWeight(i) Then
BestWeight(i) = array[i]
Vi.status «— SCH
Else
Vi.status < CM // Change vehicle status to CM
End if
. End for
0. Broadcast Periodic Message // Update SCH status information
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