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Abstract Results and Takeaways
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Methods, Data, and Settings

1. Consensus for prOOf of mOblllty Algorithm 1 72-Score with Q-learning ¢ 0 2 gampling Freasen® T L TR e e e
o . , , 1: INPUT: S(/,1),A(l,1) for veV., U
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and validate each other's trajectories against a deviation threshold. Validated trajectories are 3: for each node v €V do : 0 SRR = R R xR
efficiently recorded in a distributed ledger, prioritizing privacy and resource conservation. 4 Trepeal B HE Rt
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T*-Score: Trajectory Trustworthiness Score A node can be in one of three states: 6: for i =t1,6,..T do . 3 T E ; N | T2 T cularl - N
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-Qv (t + 1) = (1 - a) ( . ) + aﬂv (t) where théy participate passively i’n 8: if No initiator node detected then . s o " sampllng frequency.
At(t +1) 5 ‘ 9: Broadcast initiator announcement after e ‘  Throughput was somewhat deprioritized or "sacrificed" to elevate
the network. 10: Select action A based on &-greedy policy -
& . Nodes transition to th o end if LA : the importance of other key parameters.
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b P\ @ / — leader, initiating an election process. .. A 1 AT A : Bey(_)n_d a certain threshold, any reduction in overhead becomes
” ,..‘:\f"'f" ? / ¢ Leader: Upon Securing a‘ majority Of ]6 End fﬂr 3D Scatter plot of Endorsement Score by Communication Range and Sampling Frequency 3D Scatter plot of Endorsement Score by Communication Range and Sampling Frequency negllglble.
- N votes from the participating nodes(> 17 until O(S,A) converge o, & -
Sy = r:‘\ 50%) a candidate ascends to the E lg(" ) =argmaxa Qg(lr—=1),4) T
. . . . else
a ch ab leader state, acquiring the authority to e(l,t)=g(l,t—1) Two different scenarios of the topology structure of ““m"“““m T Future Work
Proof of mobility consensus orchestrate system modifications. 20: end for the nodes and the impact on the consensus process. ol r Il ’ Future directions include scaling the proposed solution to a large
. : . . - _ - S number of nodes and further optimizing the delays and overhead.
2. Q-learning based block creation State: The state is defmed by t.he tuple S(1, t) = fv(l, t?, g(l, t)} with the initiator node v ([, t) and the M. ) Additionally, we plan to develcF))p . protgotype o dyemonstrate o
Consensus process modeled as a Markov Decision Process, the initiator node sets consensus configuration function g(l, t) to decide the time requirements. atauss MU, 0 : ’ . .
P ¢ d . . , o . . . . , & practical aspect of the blockchain-based reputation and trust model.
each round's parameters, aiming to validate maximum nodes' mobility data on the  Action: The action set 1s defined for the node responsible for the consensus round, where it learns the * o R Y
blockchain while efficiently managing resources and participation limits. The nodes configuration function to be used for the next round based on the feedback from the current consensus round.
learns and adapts in real time without sharing raw data. , . : 4 B : The work in this paper is sponsored by C2SMARTER Tier 1
Reward.: .The rewgrd of the act1og A(S(l’ ) ' defined s Ts .(l.’ £) = f(S16), AL 1), 2y(1), Vv EV). The distribution of the total T2 Score along with all the ranges and University Transportation Center Led by New York University.
U.(S)=E (L, )rd™|S(0,0) =S Thus, an increase in T?-Score positively contributes to an individual node reward : o ) |
m ARSI ' ’ P Y ' sampling frequency rate combination.
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