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System Scenario
and Problem Formulation
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Scenario Description
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Scenario Description
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Notation Definition
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Communication Models

U2V Communications
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Communication Models

C2V Communications
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Communication Models

C2V/ Communications
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Communication Models
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UAYV Energy Consumption Models

Propulsion Energy
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z € {0, w, 2w} is the flying distance within one time slot determined by the UAV
trajectory planning,
B,
P,
U,
v, , and

A are constant parameters related to the UAV’s weight, wing area, air density, etc.
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UAYV Energy Consumption Models

Communication Energy
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Problem Formulation
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Design of LB-JCTO
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Design of LB-JCTO
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Oftline Optimization
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Offline Model Training and Online Decision
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CBTL-Based Offline Optimization
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Determining the Number of UAVs
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Vehicle Clustering
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. the centroid with maximum similarity based on (22).
: _ disty, Step 3: Centroid Update: Update the K + 1 cluster
Slmu,rv,2 - 1 maxu,vev diStu,’U E [O, 1], centroids:
1 =
0 0 k
— ¢ Vo = V¢, V¢ = = Z dvU,
OEPE AT FXE 10 Bovccn b vec,
1 - 1 —
R vk = = d’URC,'lM Yok = —<= dfufru.
- 1 TU r'U,t ) ru,t e Zdv ugc: ¢ Zdv u%;
SIMy, 4,3 = T_ y v€CkK . vECK *
U t=1 ”rv,t ” ’ ”r%t ” Step 4: Repeat Steps 2-3 until converging.
Step 5: Repeat Steps 1-4 and choose the best for
multiple runs.
oall i o N %)) s Q3
» sim,, ,, = sim,,",, 1 - SIM, %, o - SIM,, %, 3, (22)

2024/5/27 Optimal UAV Caching and Trajectory in

Aerial-Assisted Vehicular Networks




JCTO-TDL Optimization in CBTL Algorithm

. . . Algorithm 2 JCTO-TDL Optimization in CBTL
Resource constrained shortest path(RCSP) algorithm A’ Alggrri'th;' 160 Optmizaupn, i (€

ZDEFTIFEZD WL vk: the starting and ending point of UAV k.

Step 1: For any (u,v) € € and t € [1,Ty], calculate the

weights (throughput) and costs (energy consumption).

Step 2: Use shortest path (SP) algorithms (e.g.,

Dijkstra’s algorithm) to find the path with smallest cost.

Let E}, ;, denote the sum cost from source to vy at time
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p, He=t==3¥ v, AN N in Fig. 4(c).
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<= FlyOnly

PR el B el the graph. Record the best path which leads to the

T ths bet t d h with hat h
(2) Two paths between every two nodes  (b) Graph with edges that have (c) Trajectory and content delivery design with time-based decomposed graph

showing different content delivery cases  time-variant weights and costs maximum achlevable network throughput.
Fig. 4. A simple example of trajectory and content delivery design with time-based graph decomposition. (R}y i (t) and R?’ 3 (t): achievable throughput when end
flying from v; to v; at time ¢ with and without content delivery. e%’ i (t) and e?’ i (t): corresponding energy consumption.) Output the rec Ord e d b est path
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JCTO-CL Optimization in CBTL Algorithm
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* View Source

where

¢ determines convergence speed,

c1 and

¢y are local and global learning coefficients, and

¢ and

¢- are positive random variables. The iteration terminates when a termination

criterion (e.g., reaching the maximum iterations or minimum error criteria) is met. “
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CNN-Based Learning
For Online Decision
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Image-Like Input Data
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CNN-Based Model Training
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Fig. 5. Structure of the CNN-based deep supervised learning model.
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Performance Evaluation

Optimal UAV Caching and Trajectory in
2024/5/27 Aerial-Assisted Vehicular Networks



Experiment Settings
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Evaluation of CBTL-Based Offline Optimization
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Evaluation of CBTL-Based Offline Optimization

RCSP- vs Greedy-Based algorithms =

(a) Network throughput
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Fig. 7. Comparison between RCSP- and greedy-based algorithms.
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Evaluation of CBTL-Based Offline Optimization
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Evaluation of EI-Based CNN Learning Model
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Evaluation of EI-Based CNN Learning Model

Network Throughput with different methods of training data section
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Evaluation of EI-Based CNN Learning Model

Network Throughput with different methods of training data section
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