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Abstract The development of 5G networks has expanded the Internet of Things, promoted the operation of
cellular networks, and further pushed the Internet to the edge of the network. In the process of rapid development
of 5G edge networks, mobile edge users have significantly improved the quality of service (QoS) requirements
for high-bandwidth and low-latency Web services. Traditional QoS calculation and optimization are from the
perspective of service, and the calculation of quality of experience (QoE) is from the perspective of edge users.
From the perspective of mobile edge networks, the overall service quality of the edge area is closely related to
the edge users allocation (EUA). As a result, EUA needs to be taken into consideration in the optimization work.
The allocation of edge users to achieve the best overall service quality in the area is a hot topic. The complexity
of user movement behavior and scenes brings difficulties to the edge user allocation. There are also privacy
leakage problems in the edge user allocation process. This paper proposes a dynamic QoS optimization method
in mobile edge environment based on federal learning (MECFLD_QoS). Based on the essence of federal learning,
the proposed method uses gradient descent to solve the logistic regression model, trains the regional public
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model to optimize the Web service cache of the edge area, and allocates edge servers according to the user
location in the dynamic mobile scenario, effectively protecting user privacy. The regional service quality is
optimized, and it has better adaptability to dynamic user mobility scenarios. MECFLD_QoS mainly optimized the
following aspects: (1) Optimizes the traditional QoS data set, maps the data set to the edge network environment,
and fully considers the mobile, distributed, real-time, and complex scenarios features of edge computing,and
forms an edge QoS feature data set; (2) Optimizes the edge server cache, trains the user preference model on the
user terminals, only transmits model parameters when interacting with the regional public model, and
encapsulates the user’s private data in the user terminal to avoid data transmission, which can effectively protects
user characteristic privacy; (3) Optimizes user mobile scenarios, collects user mobile information in dynamic
mobile scenarios, and uses the geographic location of the user to access the base station to fit the user's
movement trajectory for prediction, which effectively blurs the user’s reality location while predicting the
trajectory, effectively protects the users’ location privacy; (4) Optimizes the user allocation method, and
proposed an improved two-dimensional-solutionbased artificial bee colony algorithm (ABC) to optimize the user
allocation problem in the edge network. Facts have proved that the improved artificial bee colony algorithm
effectively optimizes user allocation according to its multi-variable and multi-peak characteristics, and achieves a
better allocation effect. To sum up, the MECFLD_QoS method proposed in this paper protects the user's
characteristic privacy and location privacy while ensuring the optimization effect. So it has a good preference on
achieving good results in privacy protection. The experiments on edge QoS feature data set show that the method
proposed can produce the global optimal allocation in the multi-variable and multi-peak user allocation problem.
Key words Mobile Edge; Federal Learning; Mobility Aware; Edge User Allocation; Quality of Service
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SE AL 2 X IR 73 Ji, AR I TR A0 5o
QoS Hir 4k £ HHAH IS FA) A 55 T F B HL 7 A ) A 5% o
JENE 7 BE BB X B AN Rk v, T BL A 85
T 1A% QoS FHEHE &, BAA i FE AN 3 P,

S A R f#4EQosfii &

U#50osHiti

u P T A fIQoSiER

<:| W7V AT sty
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3G F A B AR
Fif3i4% QoS R A s 4R AE — SR X I MY,
B AN LRI 40 25 B AA X B — 430 25 i 55 s A
W0 2% B v, £ — /NI 1] B 5 N AZ AR AR IO T P A
QoS A roxh W A= (4 ik 55 1 T e s AAR 5C A

YHPRAERD . BARALE SR SUER, Fk
2518 FH A st Bl 2 20 B 30 3 B 7 B S A e — s
U6 DX 3B 5 I 2515 SR ES = {esy, esy,...,e8, ),
P 4EU = {ug,uy, ..., uy ), BTV AO30 2R 55 45
WS = {ws,wsy,...,ws,}, Hedin.m. k3% 1IEEHL
ARSI AR 55 G2 A7 LA ST 7% 3l [k
17X QoS itk PR Xy RN S5 X 5k, 75 FRHN X

SN FH - AR SS R FAS BRI P - R B NS B DA
W GRIR 55 AT AR R sh Ak .
4.2 BETEIFEINGE TERIZEERNERE %

R S M R T FR R i o 2 TR 1
Be R vtk 8 I 850 T 2 1. R 2 S i se vE F P P
VEIZRIL AR A N B AL s £ B8 72 FH P o,
AT 9 450 L o A i 55 ) R BB 2% ST AR R — Fh o AT
W IHELE, fERRA IR A R I, EFE3)
NG AT, 4RSS 25 AP 15 £ 1T BE
I 22 4= Wik 7R IXAN 1) 8, AR 076 P AL A
BRI B A, RS IS A AR, R
FESB B S0, IR A R AR P IUREOHE (4% 38, K
i 5 TR B A S T S5 R A SR A
JEHHE . 37 U 3 MU A5 T R A A I R B,
V) 5 5 T B3 RUTRT B K B0t 1 R B 3R AT B 48,
ATTAEAUE Je B K 3 B AL OR3P TR A DG 9 25 TRtk
IR 2 21 0] L TE R 8l 11 2% W 4 T L 2% 2 2] A5 Y
YR, 78 /2% 3 i P BaRL L 8 AR SCHR e 1 1)
B, P AER A GIREh#% 3, WAL RS
M= A2 T BB 5% 5 . 75 P D S B8 (1 1 ot 7
o, AP ER S G R, B S B AR
GIX A AR & 4E R RE A A] [, 2%
TR P FEARJUEAE A, WOR F RS R P 2
SIBEAT IR, BEHR 24 3] R G0 2 A AN Se 4k, B
K Fr s & R . AR SCEE T — NS5 X
P 5 IR 55 G247 ) L, s BT A S BV R B P, e
RUFTA # R IX N D iR 55 28 S . AN EER T
Huw A — MEEHRED cy, B P IR AR
AIEH5CHE AR 25 AN 1 2 R 55 1) 10 S8 8 F HoHiE A4
I T w8 F B0 46 DRI 2 R i, 5 HL
I SR AT S ORI B PIR SIBRLT &

JE B A TR e P 32 ] 5 70 28 ) e 25 i e
E RN R4 A SERE R . A B 46D, L &
MRAE R Ex = (g, X1, ..., X,), Ras—A p 4E/Y
FFRRAE, #4038 5 BOTURFiE X, = 1, D e AR i
Vi € {0,1}RIRX T 1L MRS ws), 1 7 52 1 A% D
AEw = (wg, W1,...,w,) 3 ENH R E &L 325 [
VAFE LR 1 BIA 2t B, B — N R EOkR 4/
T e 2 R D R

1

Ry () = — - (8)

BRI H R, () R GE Ry B 1 IR, BRI T A x,
IREERINZT) 1 M 0 HIREZE 7373005 -
Py, = 1|x; w) = hy, (%) 9)
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Py = 0lx; w) = 1-h;, (x) (10)
X AR, HE Ry

P(yelx; ) = (hy (0))* (1 = hyy ()76 (12)

HAR KON :
Cost(h, (%), yk) = =Yk log(h,, (X))
—(1 =y) log(1 = hy, (x) (12)

T IS sy, m PR (0P 545K
J(@) = %M, Cost(h, (x)yu)  (13)
SRR T T B B AR A R
wfi= of — a3 (h, (x) = yi)x;  (14)

Ha =g 51, 5 BRI,

HT AT AU P B R A T w1 30 5
Fwsy 1A R B wf, B H R 3% 3 X Bt 25 R 45 25
SERE, 153 X T 1L G R S ws) 1 1m] R 4L

Wk =3, wf (15)
PR o] R R AR A X B R R GE
X = (X3, Xy, ..., X,) T K SRZE A7 T0 2 e 5w (O
a8
1
POx=1=—p (16)

39 PR FHAE SR 58 2 B 2 IR 55 BEAT B AF . DAKT
P B A B AT TF IR P S8 gkt 2%
EH P&, Wity 7 H P AL, Bkt
FERSER R I Sk 1.

BiE HETBIE IR T MR 2 5 R A
Bk,
WoN: XEUREEX, B 4EU, S P wRE BdE4ED,, B
E F P RRE R B, FNSE YRR By,
i XIGEAF DL REHINERP (y, = 1)
1. AP U R RSN
2. HRHURHBARIED FURFIER BaRlE HA By, ;
WAL R Sl
TR A RIALE 43 Bk x;
TR K EE Cost(h, (x), Vi) ;
IEAR:
R FERE 2 B 73 53 101 A R B
8. FEARIEES Al R IR i
9. HHEXigkEIH R Fwk;
10. ARIEXHH XIRE LGRS HBERP(y, = 1);

4.3 RiigRA BIRESETNE

FE5 8 R P WA s Ik ()i, — i B SR B P
(1 S Pt B2 57 B BEAT 70 M AN, 00 6 L K R
L2 T e i S ) DX A S M Kt SR s HE AN DR 97

No ok w

JURL B RS AL A B2, 8 P B N RIS AL
BEWEH B, (5% ‘K B BEEER
IR 2 F P # 3 B A2 1 B IR 4P T P AL B RS
. P EER S LG5 N, S0 1E
ST P U A BAS SR B, Bt ] Bld i
PSR HEN - BURAL BAS B LG A FE 7
A4 BIRPELAIBEE N, B4 2 Mk o
WRIR, Tkt — A P AL E (B, Bl PUEL S BA
HOHE (1) LSRN S B, B RS 2T
PR, I TIN “K EE4 7 Tk, @ o Ho #47 il
GGG B S AT R 2 AT 1) 0 ok B i A A5 R
FEA T iy, il P BN B B b A B R R F P
MEUERAL BAE R, B BRARAE, i %d#
FEASRIUH P BURALE S B
H T BB A TN BAE WS R R, RN A
oxof M — gy t T R B R TR AR v, ROR
PP BB 22 26 B2 A AR LS FLWE S 11 T AR R, A7
FE— AN B 22 AN S BB, TRl e e v i —
AN BRAUC 2R T ST B B AT ) B ABE Y, MO BRI
A7 73 BOERBL LTI 7 & 18] i T2 BOghE i £ B
e U BN, S0 P 2otk hrag B H 4B 2T
FH P SR T
4.1 EREU P - Bl N B AN )
B P U= {uj,uy, ... uy, ) FTIL 2 306 5
ES = {esy, esy,...,es,}, I TT LAAG B - S o2
NFEFEK = (ki }(i <m,t < T), Hrk, N w7
SIS ) BUR N IL G 3 vl es; 1) gm 5 . 38 1 $2 A
Flu NG 516G = {kig, kg, - .., ki ), MRAEFE
uhi S oAk bR A8 OB — AW W A
{(xi0, Yi0)» (Ki1, Yir)s o+ o Qi yir )3 HABLE R
i P AT B LA 43 24, 4 B — AU IIAE R s AL b
B O " — H W W A
{(Xihead ) YVinead s+ (xifoot'yifoot )}iﬁﬁfﬂiﬂﬁ’ fifE
X8R = Rinead -~ Rifoot )» Fe 1 Z Histep NidiE

Rinead = Imin{x;}/step] xstep  (17)
Rifoor = [max{x;}/step] « step  (18)
AT LS4 A 122
9i = Zh-0Op * Mlmogmp - (19)
p q

P 25 2 TUNAE 73 3038 S5 16 B P A% sh s, B P

(&I GTT HEA AT Tt R es, i 2 :
(Xfoot » Vroor ) € cov(es;) (20)

Hrficov(es;)RniNLE™ Hes, (175 5 J0 .
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4.4 BT ZHRONTEREE

N TRACX IR EEAR QoS {H, ARSI 4 2 Ik
554 A7 DA AN 7 B sh i L ¥ sh - 3l
SHBILGHSG . BT TS E M
3 S ) B R — A 2 I 2 AR R R AL [ R, S SIHIE
W, 3 L B 23 O AN BE A 0 iR 55 o B A7 AE 2
BRI HOG FR, N LR SR TT AFEAR KR B bl
(EUNEE S -2/ N Es b2/

FEGE I N TR R P R T — A 1) B AT
AL, &S HRACBOR AR S X — 4
figé 1A BBV N TR SR A LA R A SR HH
o 30 25 W 2% A0 AR 19 3 1) A2 O — AL 2 T A
LU 7T, 0 IXRE ) 4R AT IS AR A 75 2
XA GE IO N TR SR AT OOk, 10 — 4k A BRT
F5 72 G TR 1) R R AN AT T SRS, TR A B
P BE. 3R 2% 70 Fo 5 sURIEAL ORIt AT EE
B TG AF BN &S S 7 o3 BE ) AR LA 304K
nh:

maximize(Q = XiL; Xfoy Xisa (s *qin)) (21)
s.t.(Xy,, Ju,) € cov(es;) (22)

1, wy B Hles;
7o, HE

Hory, HR 55 I i q0 BB D3 SE A s, HOTE KT,
Bt 5 3t B B dlist (wy, es; ) FIIL G0 IR 55 3 2
capacity(es; ) KGR, BT 8T 0T

- + b (24)

1+dist (uges;)  1+capacity (es;)

N T R P B R 22 SR R I JRE e Bt AR
A5 FHY S Y o 500 J B2 14 Bl 55 Jo B i gt AT i

1
e~ Xi=0ij1
Forh TR AL 24 11 I 18] B, R P S ik 5% it &gk
17 IH—AL, E T3 IR S5 B HEAT FLEL.

AN T B0 00 ik 95 o = EAT DAL, A2 1
E SHAT YIRS, N TR 505 R kA0 B
(2)-(4)F s AL f

(1) VIR AR, X N T 5k S 5ok 47
WAL, GLE DU ECE Sy, B SR 5 0 R WL 5% 0 (1
o, MAIEAREU LS KTk B Invalid, &
N A A

(23)

qijt = qnis;; T

qhisijl = (25)

S=(sl,sy, ...,sh) (26)
S; = (Sio,sil, ...,Sin) (27)
sy = 1iffrand(/'):es]- €EA (28)

& 3 oneandonlys; =1 (29)
Hrrs AR HEFSHI L 7 &, 2500
FA P g A0 IX 38 m %320 5 i 55 25 68 12 1) 73 G g
PR, B 24 10610 2 IR 55 28 B & AR BE WL Pk ik — AN 2
MR 55 28 34T 3 T, HAX A BC 2% IR 45 2% W16 10 %
YRR A X B AN FR 1 BT A 4 R ad i DL b 2 2R
—ANYE BB N R B L ), AT A RSy 5 0T 46 .
) %%@%Bﬁﬁﬁ E%%ﬁl@lﬁﬁ%%ﬁ%%:
0= (eorsly )56 = (o) (30
' = L] —1 ‘P(Skj) SU+1 ) (31)
ﬁlttijski%TzBﬂZ%ﬁ ke{l.. Sy Hk =i, o(si)
PRI RS), () 4 I B — N BENLAE AR, RIFE
AT AT fif o B L% HEE kAN FH P BRI 5%
5. B EVR S, PUROHT IH R B SR, R
PR RE IR
(3) MELIERT BL. ISR B AE BRI W B B 45 R
JE TG, SR % i R % n] 55 2 B 0 Xy R E
K R TTAT i 00 3 S BE AR W 5% 0 7 Bt 25 BRI
TN EEAE, I R A 4 4
0.9+Q
max Q)
B AL M XT3 5 O T i AL 0 ) 890 v 22 5 PR
FETF R A v, A 20(32) 55T U8, #RILE T
EEFERERNOIES, EHRERLETSH
invalidcount, 3% % 5 5B 1) 8L
(4) Psigp B Wk —ANFIRA I 2 OF R
AR TR, AR AL TR IR A R B AR
53, invalidcounti#id 1 5 5E W BIE, W 7 I FiX
ANEIR, JB B UERIET Be. IX AR BTN T
[) E1 AL B S AR 50 0L, A B R,
SN EHT T PR I B EORA S Al 5 AU

]4

accuFitness = +0.1 (32)

5 SIE

5.1 FiESHA

ARSI it R E PSR AR AR, 5
— 0 R 2P R 1T A B B 1 3 4
A FU P B AAE B, 58 4 i 3Bk 9 T R
B S AL GRS 1 QoS Hidls. _Lifg (= Hudls
A 2 BRIl A MU P e Nk B L, A
e LA B AR SR BGL G R 55 A O AL LA R DA &

2 http://sguangwang.com/TelecomDataset.html

3 https://wsdream.github.io



10 TR

R P ENE B, ANFEILZARS 1 QoS Hd £ 4 i v
W8] RT A& TP PN J@ 14, ) FH e 52 i 1] J& 1
THEH PR QoS kil & AL KR

Hp s —ia%dik A LigHEE RS+ 30 K
P 9481 P BEEN &V i) 3233 ANkl A R )
720 Z Fifmid s, b eSO AR 1 X R 23 1
W 4 Fros, 16 1:2km f 3 ] st 85 DX i) 36 ok
BT T AR A AL 2 RS 2% B LB\ P (5 B
£ 2 Fn; 5 A Bl 2 AR 16 /NP 64 NANIF]
B[R] B ok H 4500 NS L 142 ASF P
HSE QoS VHAGEE I, LRI BE T, B ] B A i 2%
fR% QoS H¥EH s Bk 3 Fror. ANSEE6 it I il

% QoS H¥n g 3 B MRS R A A PN
AR5y, A CAHE BRI IR AR SEie 5L T
HSLIA R BB & BRI (S BT 142 4
FAPFE 274 AFESE XS89 1 4500 AN 245 11
QoS #¥E, ikl A b ifg v A3 Bl AR R O S 1)
FBE N5 JE T e Tl HH 0 2% X 4% () RS sh ik, TR A%
Zuit] QoS s F2 HU H KA. 73 FL B Fr A H - v, T
A% QoS g, 1£7%5 [EF Bl 1t (1) [R5
FLSEI) QoS Hd. BATIM i A5 Hi A Hh B AL
I 16 /NP O8I, 3 E 142 NS ID [ 8%
Bl 1 S e N AE S A T S 6

w ~ wiast O
1 ".'—k "
3 0 i
.= s o
wal(EEe a g
- RS v
et ¢
© ~ L (]
- o A
L) 5
;s ® et 2 L
o i :
"j =iz " o
o i 3 T 11
= [~ 2
lee | v =Y -
K 4 AP FEIX AN 4315 1t
*2 LigHiERIESE
X1 1D Fh 1D Ee NG| R E 1D
5 68 22:19-22:42 31.240874/121.518086 1
1 1 17:17-17:18 31.237872/121.470259 3
=3 (EGIFERE BN AN AR S QoS iR
D iR 1D k% 1D M J87 s 1] Hit g
1 41 0 0.721 0.5034674
25 54 1012 0.309 4579288

5.2 XWRE

SEIERALLTEER PC LIZ1T: Intel(R)
Core(TM) i5-1035G1 CPU @ 1.00GHz 1.19GHz, 16
GB RAM F1 Windows 10 OS.{# Fi MySQL8.0 #1741
P 4L P, 78 Python3.6 PyCharm Professional2019.2
AT K. S50 % S 5Nk 4 P, B o8 4 o
PR 142, D5 IRS 2 EE N 274, BdRE il
SRS HE R 4500, ML % QoS AR, fEAAY

WIERAf, FH PRI S IX S5k A RRAE 48 P 1 BN 2, B
WIZRR B E 9 10000 VR, (£ R AR TR AL b, 455
DK N 500. 38 BB AE 15 250+ B B A 3R
(L S H I E A 0.5 1 0.2, ki A\ T
SRR RO BN 1, B EAFIER
RH(0,1,... 20) RIS BE IR (2,4,...,14). Z 5 SLEH)
BB IRHEIE 5 FR, JLIRE 4 A
AR B X I A T SE 56, S26 e A i 5 s, B
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5 bR T SEEE A PUAS DX, 025 IRk 2 4 i
44, 16, 25 F1 15 />, F L5 A0 1E bl T i 2 X AT
FIX, BL 1:2kme (8 EGBRBRAC 1 DY A DX ) 268 i 35
E1E 0.

T4 WBH

n LGNS AR 274
m XAk A - 142
k LGS HE 4500
P F PR HEYE FE 2
userlterCount F PR SRk B 10000
step HE K 500
a. B QoS 155 H 0.5, 0.2
invalidcount N T de R TE R 1
Rx5 BXIPHHE
XA 5 ENak e B S TR
1 49 44 2,632,619
4 12 16 1,804,082
8 24 25 2,255,050
10 10 15 562,891
Ly = ot
R .
©
| Frmea

5 SRUG XA Bk o A7 1

5.3 fEEH

(1) ENEE

S B0 3 T N A 3 A SR B, 5E DU EL A AN
[F) 772 LA 6 SR . 3 I {1 3 7 1K 46 2 i (1Y)
AR HETT T

fitness = Yo ev es;eksws ews dijt (33)

(2 it

T S E ) S B AN T ¥ A T A AR A AR T
T A AT R E N A LS, Sl M EX —
fabw, THE AL TT S1E B EEAE AN H AR J7 R -3

JSE EE AR ) ZE AR A A B BV B A gk 3 7 B2 A P
Jr i A 22 {H, DAz T R AL &

8 = fitness,,; — fitness,y, (34)
5.4ALETE

A Ay Bl SEIGUE IR B I A T R T
BRI ST H)2has QoS Ak Jrikidid etk ia 4 ik 55
ROAT, HIE M RSB T NH  r Ie
GRS, I EEEA [R) B RS A I AR ER
MACRCR, RN TR RESE, AR
I R B ] e i 300 I 38l 55 5 B R A 3 e o b s
56 B SR AT TR RE.

I I o AL B A B b LA B SE AT QoS
JEPEEE S, FRBCSA X, IR -1 %
R 55 28 NAS RAEJE ] RS s AR . B E Ak Ak
uli, WERH - S5 HE S € 9247, PBLIX 3%
BRI PCAC A R B 5200 ; 5 N T A o
RERUBMIE R EL, 5 &AM e LA b
B ARTTEMACRR . B A OR3P 7 TH RCR B4
SIG L PRTA] BRI T

(1) 7EA—0Z XIRANERE AL T, dl il e R
FEN TLHEHE S A IEARIR BO A R R B R

(2) 7E[A—1l % X I 2T M [ AR A L, R
AU TOR B IR RN AR 1R L.

(3) RF AL DX IR B2 AR A R 52
i 1o S50 PO A AR AR ] s A AR A AR IR T, 14
Zx IX SRS B A RORAFAE R MR R, PAIR
YA 7V )3 .

(4) BBANR TG 2 A B8R i LA [R] A
TE RIS AN 100 5 [X SRASE T AN [ A0 40 7 92 A 2%
R BB BE A ISARCE A 38 T, B TR ROR 224k
T EUAE B E AT A T A A TV
5.5 &R

5.5.1 BRI 45

FH P e A5 A P AN ()45 1k 3 s 1) 1 2 2 SR
W 6 Frow. DOEAIREOIF 1L SRS A B s H
2T MRS LI o 1 S s B B e 107,
5114k 30000 431K, 7E 20000 XA JAR 4 T 2% ;
LA 5 AR 0l 457 1k SR I 1 B A 0.05, 75 Il 25
15000 AR {K, 7E 10000 XALH RAG ¥ T 2%, Huks:
DAMH B AR 4 g FH P S AL I 2 ) 4 1E SR s

F P BT AE A (A4 A 0 K B 18 T 280 58
7, 5K 500 B BERECRIE TR HE R I, X fEIE SR T
PRSI A, Mg 500.
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P8 100 PN 150004
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064
063
062
061

20000 30000 0e0 5000 10000 15000

EUAK

(a) LA AR IH A 5 1E SR 11 25175 0 (b) DA AR 52 1k SR A VI 215 L () B B2 AR A 152 L SRS PR DI 2R 16
K 6 A [l 1 S g I ZR i L

3462 3462

3.460 3.460

3462

3.460

& 7(a)step=100

Bl 7(b) step=500

7(c) step=1000

7 AN UL TN

5.5.2 fRALR
5.5.2.1 IR X%

ANRE AR BT 5 0 A i B2 A A A A B 5
T2 R 8 . B A ARE 0, B 8(a)~8(b)
7~ S B A XIS (R IX 380 - #i) 9 14 1
X3 A 47, o] CABH A B I A ) A B o
IR AL I3 i 3 0, HAE IR AR R — & U
TP 2%, U AR IR AR R — 8 IR Z 7 iR RR i 4R 3]

11175
1117 H
11165

= 1116

= 11155
EEERET
1.1145
1114
1.1135

1.113

o0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

IR

8(2)IE AR HONT I I JEE L PRI 52

s MU T A0 A R B A IR AR B S i sl R
B, Ui WAEARE] — € CBUR, 77 2 B (A3 I A
WA I, w0 E N A Sk AT
VETESS 2 MBS 7 YO E] TSI, HE 7
R E ) e AR e 1 AR T 1 24 A A AL
i, HAESH 7 USRI B8 TR, BMIESS
7 PGEARHHRE] T F AL

0.0030
0.0028
0.0026
0.0024
0.0022

0.0020

i it

0.0018
0.0016
0.0014
0.0012

0.0010
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

AR UL

8(b)ILARIHH L AL & R 5

8 BB R KI5

5.5.2.2 ¥R HIE

b N\ T ROk R 1S, an &l 9(a)-
9(b), AIXIBHAL Sy 8 EAIRELH 8 RIS, ARl
AL N A 7RI T DUOW S99 Y, A [A] g
FERUASE T S M AR 0 B FEABLAE U Bl BT, B Ak &2
TS, (R RIS B AN K, e i H BE A
FERUBE (R 38 K, AR T 1R RAT (R S5 D0 A 1 3 8 P A A

BN R BT, 8B KRR &G K
DAL A 5 v, DR AN S G 37 KA A R
e LA R ; T I Ak B I R A ) 48 o v
IRRVRIELE S HESWET N = LW, (S VAL X ek I B
N JEE AL P ZE AR BKS, 3X AT fE H T R RS F) et ™ A
Mff BB 2, Rl 1 2 ARIUME A7 A, T
few VIR E. BT AT B R T SHRE
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S JEEAF S v A AT AT 0 e, ARDLAE 0 A 2 A
JRAS R I IN, T0AS 22 06 fo D0 A 1003 7 JBE A 7 A 5
i, PRt A IE A B P A BE, e 9 R A A SR 4
FI R AN IE.

M 8 R 9 7T LLF i, ISR 2 slifh
LR BE K, RIVEEIE BRI T RRIASE VS AR 1 e, A8

1.1180

1.1170 /_\_/\/—\
1.1160

= 11150

;:\ 1.1140
11130

11120

11110

P O (a) e eI S XT38 7 FEE A F) B2 )

MRCR AL AE I 55 1. (E D0 A0 R 10 18 9t DA 22 5%
VEATEAE AR, DR O B AR 22 Y AR AN S T B ik
REAE — X P i . AR 2 IR e VRIS 1F T, AT BLR
FRESR THEEVEVE RE, R 2 TR KA E LT, B
REFE BT Fo VG AR AT RE SR TH A I RCR.

0.0025
0.0020
0.0015
0.0010
0.0005

0.0000

P 9(b) IR AL I A0 B ) B2 i)

9 WA DL AL R (K 5

5.5.2.3 XIS HE

B 55 12 25 X IS B 38 m, 4] 10(a)~ 10(b)Fr
7, TS X AR R /NGHZ X3 QoS ki
A 0 PR R, (L B B AN AL & 1 AR A BB AE ] —
A X 55 AR Ak B A5 UG A RN A, 08 N B A A Ak
BRI G X SRR AL IR B A A R 1 A2 A ka3, BRI

1.0000

P 10(a) 320 Zx X AN 3 o7 P AR F) 2

A X8 AR 5 R I B AL ) e U R A K I R T AS
BOR ML & T3 25 DX 3k Y S DL A R TE ]
R, 23 (33) BT A AR AL ROR 5 X A
mAELNEBARL N R &R, BRI &M T AR
1L 25 X 3o

0.0025
0.0020
0.0015
0.0010
0.0005

0.0000

X S5 P

P 10(b)i 2 X SRR AL AL B ) 2

P 10 34 2 DX AL RCR 52

5.5.3 ARIFERRABE

TESRIG AR, FRAT E 22 50U MECFLD_QoS J7
TR AT R AR A R B AR AR AL R R D, FRATTER
BT PR 7% (1) 26 07 1% (Random) : i AL FH 72
Y BCId SR 55 45 5 () L RAF RS B KN B4 QoS
Ak T (MECMA_QoS): Nt 17 Ak, R % &
F P 0 s PR AN T S0k o P 4y o i
5525 ; (3) 5 Ti8t4L 521 QoS L4k (GA_QoS): 7E
7 18 X 4R 25 R AT AR AL I e Aty 25 & F P (M #8 3h
PERI B AR BE A P oy LI 2 IR 55 2 (8) A3
W5 TR I 3h & QoS 1k 7 2
(MECFLD_Q0S): 7£ 7 J& X 38 Ir 55 2% 47 LAk 1) Al

EER P RS R N TR 5k N
Ficid £ ik 55 25

B 10 O XIS A 8 I AR T v A B X b U v
(P03 B AR AR A, B TR AR H AR R 2 SE AR
(1 P 43, BT LASK DU Ak 77 92 P e B0 AR I 5 A
1T bRA. S 2 SR B, Bl AL 23 e (Random) /7 14 3k
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Background

As the government report accelerating the deployment of
new infrastructure such as 5G networks and the Internet of
Things. 5G technology has also developed into the country's
future strategic development direction. Low-latency, localized
services sink to the edge of the network, which solves the
problem of large overall network traffic and time extension,
and provides better support for bandwidth-intensive and
real-time services in 5G networks.

Existing optimization methods carry out research on service
quality optimization in terms of computing offloading, user
allocation and task scheduling. By considering edge node
resource consumption constraints, service business logic
constraints, and user mobility constraints, the task scheduling
strategy is formed, mainly optimizing task acceptance rates,
optimization strategy costs, optimization of computational
offloading, and optimization of resource allocation. However,
the existing work has not considered the protection of user
characteristics and location privacy at the same time.

This paper proposes a dynamic QoS optimization method in
mobile edge environment based on federated learning
(MECFLD_QoS). Based on the essence of federated learning,
uses gradient descent to solve the logistic regression model,
trains the regional public model to optimize the Web service
cache of the edge area, and allocates edge servers according to
the user location in the dynamic mobile scenario, effectively
protecting user privacy. The regional service quality is
optimized, and it has better adaptability to dynamic user

WEI Xin-Miao, masterstudent. Her research interests
include service computing and data mining.
JIN Hui-Ying, Ph.D. candidate. Her research interests
include service computing and data mining.

mobility scenarios. MECFLD_QoS mainly optimized the
following aspects: (1) Optimize the traditional QoS data set,
mapped the data set to the edge network environment, and fully
considered the mobility, distributed, real-time, and complex
scenarios features of edge computing, forming an edge QoS
feature data set; (2) Optimize the edge server cache, train the
user preference model on the user terminals, only transmit
model parameters when interacting with the regional public
model, and encapsulate the user’s private data in the user
terminal to avoid data transmission, which can effectively
protect user privacy; (3) Optimize user mobile scenarios,
collect user mobile information in dynamic mobile scenarios,
and use the geographic location of the user to access the base
station to fit the user's movement trajectory for prediction,
which effectively blurs the user’s reality location, while
predicting the trajectory, effectively protects the users’ location
privacy; (4) Optimize the user allocation method, and proposed
an improved two-dimensional solution-based artificial bee
colony algorithm(ABC) to optimize the user allocation problem
in the edge network, Facts have proved that the improved
artificial bee colony algorithm effectively optimizes user
allocation according to its multi-variable and multi-peak
characteristics, and achieves a better allocation effect.
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