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ABSTRACT

With the rapid increase of various applications that require the high computation resources, the edge
computing has been recently considered as means to efficiently execute these applications. In order to

maximize the performance of edge computing, the ground vehicles or Unmmaned Aerial Vehicles (UAVs) have
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been employed. In this paper, two representative types of vehicle-based edge computing system are investigated
such as Vehicular Edge Computing (VEC) and Mobile Edge Computing (MEC). In VEC systems, the VEC

nodes, i.e., road side unit (RSUs), help to improve the high-complexity vehicular services and reduce the

energy consumption of battery-limited vehicles via offloadling. In MEC systems, a UAV-mounted cloudlet is

adopted to offer the computation offloading opportunities to mobile devices with the limited local processing

capabilities. For both systems, since the energy-limited vehicles for VEC and mobile devices for MEC are

required the high computation capabilities, leading the high energy consumption, we aim at minimizing their

total energy consumption by offloading to RSU or UAV-mounted cloudlet, respectively. To this end, both

orthogonal and non-orthogonal multiple access are explored, whose optimal solutions are addressed by jointly

optimizing the bit allocation and offloading for VEC, and the bit allocation, offloading and UAV trajectory for

MEC.
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Table 1. Comparison between VEC and MEC via
UAV-mounted cloudlet

MEC via
VEC UAV-mounted cloudlet
Vehi . .
Offloading eh'lclfz Mo‘t?lle,. device
. - Limited battery - Limited battery
device . ..
- High mobility

Offloaded |Road side unit (RSU) |UAV-mounted cloudlet

device (or |- Sufficient battery - Limited battery

Edge node) |- No mobility - High mobility
Channel of | L%ne—of—su,fht channel | Line-of-sight channel
. - Time-varying channel .

interest - Air-to-ground channel

with Doppler effect

. - Orthogonal access

Multiple g - Orthogonal access

- Non-orthogonal

access - Non-orthogonal access
access

- Optimal bit allocation
- Optimal bit allocation| for commun. &

Challenging for corr.lmun. & com.puting .
. computing - Optimal offloading
issues . . .
- Optimal offloading ratio
ratio - Optimal UAV
trajectory
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