Fxxt FHx ERZBREFR Volume xx No.x
202x £ x H Journal of East China Jiaotong University XxX. 202x

UDN s 5% & E15i 10 %S BFRE A AL B AT S

BXE, T

(LARZBRFREIAEFR, 18 &E 330013)

W OE: MAESEABHEAERFSQEIEE I, BhL R bE TR HAZIRNGTADARE, i, BEERL
(Ultra-Dense Network, UDN) ¥ J» £ 5 (Small Base Station, SBS) #9 A2 F £ HEMEF ML FTREFIHNELS, EXREZALARLYA
SRS BLEHELTELE., LT, #5445 UDN %%, @3 HEASMRAR P % & (User Equipment, UE) X B, %4
MR %%k UE Zh&4#4], UE 5 SBS #H AT R, BAR MR a9 irE SR SIRENLE R LM AZAF, Bk, £ UDN
%% T, HE MEC F bt RO R ABRA,; RB, RET AR DR GIRELERESRELEZERAZI G RE
B, ERMBRAR R, A Z R AR T MBS R S, %R A R B B AR S AR AR K
(Adaptive Diversity-Guided Genetic Algorithm, ADGGA)# T4 45 4% & , F | F 8 i& & #2F ## £ 4L(Adaptive Particle Swarm
Optimization, APSO)f ik #tfTmAs Z %k, FHUMET #—F R #45 & A £ 5 % (Further Improved Hierarchical
Adaptive Search, FIHAS) f k. 17 A4 R &M, PREGT ISR LRBHEFEALCAA T XML ZRMAE,

KR MEEML; eHE; TR, REEE BETHEE

hESES: TN9295 SCERIRASS: A

A5 AER:

Research on Multi-Objective Joint Optimization Algorithm for Secure
Offloading in Ultra-Dense Networks

Zhou Tianqging, Wang Bobo
(School of Information Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: With the rapid growth of various mobile applications and services, the contradiction between the
battery capacity and the energy consumption at mobile terminals is becoming increasingly prominent. In
addition, the ultra-dense deployment of small base stations (SBSs) in ultra-dense network (UDN) makes
network interference more complicated, and servers deployed at the edge of the network are also vulnerable
to malicious attacks. In view of this, by jointly optimizing the user equipment (UE) association, cryptographic
service assignment, UE power control, and computational resource allocation of UEs and SBSs, the sum of
weighted standardized total energy consumption and standardized total security cost is minimized for the
multi-task UDN. Specifically, mobile edge computing (MEC) and local computing models are first built for
multi-task UDN. Then, a mixed-integer and non-linear optimization problem with minimizing the sum of
weighted normalized total energy consumption and normalized total safety cost is formulated, and a joint
optimization strategy is designed  for it. In such a strategy, an adaptive diversity-guided genetic algorithm
(ADGGA) is first executed for a coarse- grained search, and then adaptive particle swarm optimization (APSO)
algorithm is run for a fine-grained search.The two-step search procedure is regarded as a further improved
hierarchical adaptive search (FIHAS) algorithm. The simulation results show that the proposed algorithm
may achieve better system performance than other existing algorithms.
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Fig. 1 The impact of number of network UEs
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