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# # 6470422221 : MAJOR COMPUTER ENGINEERING
KEYWORD: bus as an infrastructure, public buses, edge nodes, vehicular ad hoc networks,
edge computing, public transport
Natthanon Manop : USING BUSES AS EDGE NODES IN VEHICULAR

NETWORKS. Advisor: Assoc. Prof. KULTIDA ROJVIBOONCHALI Ph.D.

The growth of Vehicular Ad Hoc Networks (VANET) has enabled the development
of various vehicular applications, such as traffic control systems, autonomous vehicles, and
augmented/virtual reality (AR/VR) technologies which indicate that it is essential to improve
the efficiency of the network. To address the importance, Vehicular Edge Computing has been
developed, focusing on installing edge nodes at the stationary nodes, typically Road-Side Units
(RSUs). However, the large-scale RSU installation must be considered to maximize the service
area. So, the mobile edge node is more suitable for this circumstance. In this paper, we propose
a new Buses as an Infrastructure (Baal) framework in which buses are used as edge nodes for
providing computational resources and other services to the end user. We take advantage of the
existing public transport system to reduce the deployment cost. We also propose a heuristic
algorithm to find the optimal bus route for edge node deployment by prioritizing the number of
workloads with the top-N technique. We perform the experiments on a simulated environment
and a real dataset. We verify that our heuristic algorithm provides 6.08-52.20% more served
vehicles and also provides 15.23% more served vehicles than the fixed RSUs approach on the
simulated environment and 54.24% more total connectivity time than the fixed RSUs approach

on the real dataset.
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Over 16.5 million electric cars were on the road in 2021, a tripling in just three years

Global electric car stock, 2010-2021
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Electric bus and truck registrations and sales shares by region, 2015-2021
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Algorithm 1 Heuristic Algorithm

Input: B is the bus set, 7L is the list of timestamps
containing the location of each vehicle,

N is the maximum number of selected bus routes,

V is the list of vehicle information of every timestamp

which W) 1s the list of vehicle information at timestamp 7,

L; 1s the set of lanes that bus b passing through,
I,(1) is the current lane of vehicle v at timestamp ¢.
Dy is the total route distance of bus b.

Output list of the first N bus routes

bl e A Sy

11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:

Let W is the workload set of all bus;
Let W5 is the total workload on bus b;
Let WD is the workload density set of all bus;
Let WD is the workload density of bus b;
for Each timestamp 7 in 7L do
for Each vehicle information in ¥(¢) do
if current vehicle lane /,(7) is in L, then
if W5 is not in /¥ then
Add W;into W
else
Wy =W+ 1,
end if
end if
end for
end for
for Each W; n W do
Calculate workload density WDy= W5/ Ds;
Add WDy in WD;
end for
Sort WD in descending order;
Return the optimal number of bus routes N
associated with WD as the output;
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