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Intelligent Scheduling Technology of Communication Resource for High
Frequency Collection in Distribution Networks
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Abstract: Under the background of high proportion of new energy access, the development of high frequency distribution data collec-
tion business is rapid, and the number of access terminals and business collection volume has surged, which puts higher requirements
on the data collection, transmission, and processing capabilities of distribution networks. Therefore, a communication resource intel-
ligent scheduling technology for high frequency collection in distribution networks is proposed. Firstly, a communication resource
intelligent scheduling framework is constructed for high frequency collection in distribution networks. Secondly, based on consider-
ing the sensitivity of high frequency connection services to latency and energy consumption, an optimization model is established with
the goal of meeting differentiated business requirements. Finally, in response to issues such as terminal decision coupling and
gateway selection conflicts, a communication resource intelligent scheduling algorithm based on business differentiation awareness is
proposed. Through improved unilateral matching, the differentiated demand guarantee of high frequency collection business in
distribution networks is achieved, avoiding the waste of computing resources. The simulation results show that the proposed
algorithm reduces the average energy consumption of terminals by 58. 54% and 73. 98% respectively, and reduces the average data
processing latency by 51. 99% and 69. 93% respectively compared to the comparative algorithm.
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Fig. 1 Intelligent scheduling framework of communication resource for high frequency collection in distribution networks



76 FEITRMEEA

919 %

ig

I 5 DL R RE T N, DA v S 1 R R R
%T

e

o

W23 D, B C G, AL AE 770 (1) 1«

wansf 0y — An(1)
TWHU)—-RMAI) (7)

XN AL T RERE Em (1) A
Ey(t) = P, (1) 75 (1) (8)

1.3 e

A ¢ 14 54 390 B S AT 0 2 DR
Wb, (1), H IR A2 R U4 3 4 4
KA RIS, 705 (M0, 4%
FAT (035 BBV (1),

-\ _d.(1)
¢JG—ZW (9)

BRI, 23 D, BEHE I OC G, B B9l 55 a4 3
FE zem (£) A
() = Anl()A,(1)
)= )
A, (1) A B ¢ B 2w D, b 55 B0 5 A2 o
&, F& R  CPU IR EFRR .
1.4 [aJ@E
g5 bR, 2l R AL s S AL RN E 7, (1)
HEGEREE, (1) h:

SOEDEN0| - OREEE10) BIEIY

(10)

E(1)= S x, (1) EX(1) (12)
RPN AR R
T R AR A B N T S R
DX i R M 55 I R e A s T B SE FITREFERK &
Uefb, ASCAS DA B A i L B
AL 5 Kl A TR A A RER TR,

min i[r,,,(t) +w,E,(1)]

{2, (O (D) =

N
st. C;x > x,,(1)<1,¥D, e D,YG, e G
n=1

K
Cy: > y,(t)<1,YD,eD (13)
k=0

X o, AT T IEFIRERE A 22 S AL P fE
R AR, 3 A REFEREUEO 55 . I SEAURRONL 55 |
—Rolk 55 =35 A, K SCHEN 55 I R T foe /N R
R R C O MSRIEREAII; C, 8 RAR IR
BN C A5 N S IO 4Gl A7 v H 1 B A2y
Hs COM PRI 55 B2 R R 2R M
WL DT AR E S GNITA RSE
HUE S

2 HTF & ERMRAMNERSEES R
HEE %
2.1 [O@EEl
S REATC I AT I AERE , 20U LA ) TR 2 5/
(RO, SECEESRAERER . FOSEE D 5T
BRI RA TR IO L . I, A SCKTHR
SERR R 29T C AL A 0, (1)), Rk
T 24 TS SR A L 45 5 A M 155 ST 44 R S O R 24
HCRRRE, (RO R B R RS, AEJR SRR b R
KL 45 B0 R AR IS 5 . HE 0L BA ) o
AR
QmU'F1)=lnaX{QmU)4'Ammm"AmU),0}(14)
IRIADE RS Y EIN-T P oS UL L ES
SR AR 2 I M e, 1 T IS 3 11
TP 5T 90 B S LA B AR 55 2 S R A
S B A S A Y Wi T R

M

min ~ >'[7,(1)+ w,E,(t) -

{rnOF b0 =1
0,(1)A,(1)]
s.t. C,—C,
2.2 EHiEkgit
SR, DAkl B (15) A7 8k wfe LA i A5 48T 4
TR g LA fgde . VS FELERES 2 A AR 4, AE
AT 2 54K Z B SR VEECALS], ASE
B BB IR g FETICE e, Aol
AR (15) A0 Ry i iR A Ko . th 2 M 56
SRAEST R P 22 () ) = AE DT ), A~ AR 4
H EF I AE 5 BEAE 14 75 R 12648 370 % I 5 B AH N 11 SR £E
W, JEHERT 55 Bt A . SR, SR — 4R DT L
TWERBEELE, ZRERR, Wik, #F—5E
G W RAESOR AT, W5 = 4 DUE ] A
bR D, S IRH{G,, k= 1A — 4 —Xf—PL

(15)



%5 5 1]

BB, A5 - T 0 P P g AR B 4 £ T TR BB HEROAR 77

e [n] g, DLRECCRE SR 6,

FE SCTCVC L ] 8)  ply 300 25 I G FIER AR A Ik
PEFRDR AL S BRI, TR I B B> 2 AT 55 %L
P WPk ARV E B LA WOIR PG T B R B L 1B S
AbFE A BEUR R e g HEOR Ak In) B P2 A5 M 1 — 4
— X —PCEe A R = (16)—(17) s . X (16) FR
FH T 2% I SC FR SR AT IR e Btk SR AR s (W PR, 7
B A I B B 2o AT 55 A5 s R A /r e 1A B
Yot B R e | e S54b 3, X(17) #REFN0
2% W O TG £k 38 5 i H i 2 1) Ab B ZV A 2K i 1Y)
B

C =
o(D,)CwW.|o(D,)|=1 (16)
YW, e W

C < WL
o(w,)CD.|o(w,)| <2z (17
VD, e D

K. 0(D,)FARD, MILHLEFR; W R IRHAE
A, W={G,, k}; DHLIGES; W, WREIES
i —h O S REK AL 0(W,) AW, [t
BLOCR; Z i KZ A .

FESC2(DUPCHe AR 1)« ) 25 I 56 FIR B 40
PIERR IR AR AT IR G, 8 SUHTRY G e P 3 A5 i
ME, . (1)efo,1}, Hrie  (1)=1ERLND, %
BN G, FIRFEINIR kA7 55 B R 4 5 4k
B, Bix, (t)=1Hy, (t)=1, {WE (1) =0,

FESC3(EBRICHL) : A5 5 AT VE AL R ARXT L,
ANAEAE AT An] 2 i B A0 1] 5 LA 30 % il 55 #5320 4 7 DT
BL, DR SRS YA BVL AL

BT Bk S, AR T R S22 R
PN )30 1 B UR A BE g HE T . AR TR S R
B 55 X ) 4iE A REFE 10 USRS T A 91 4%, g
0 2 25 A 55 AN R AR BTG SR . eAh, R
AT AR (R TH DE BC S X5 9% U5 AT REATAE 1Y TR 3%
AT S k. PRk s R intl . IRars &
Fggd, BIIUCHL . PR HAT 4B B

PR B S AL R AN F

DRI s 2 XA DL Y 28 0 4T 55 B4 45 R
n, SIS W OG-SR AR AU B R B A D C AR Sy
H,,(t). fEEAB W, T VD,eD UK
YW, e W, Wl IR 1L AT Hm‘n‘k(t) =0, §m,n,k(t) =0,
wR L& B E A n =D, HE— 1T ErHT

7 B R T2 351 B0V U
DV R s T RIHURA L 5 X1
SRR R, RERE RN TR
IS 1 T LA I R R P A 6 e
FFRURATL, — ol 540 T — B2 ],
D, AR, (1) X0
1

) = ¥ onE(1) = 0D A (18)
H,, (1)

B AR R AT HOE 2 PR
TR 7 M S BRHHERE MO Xt B
A%

D THATEIE: S A AR, A
S 2t .00, (1) J H VR T2 1 G i
WK DS B 7 A B VeV T
S 12 T T 1 I Z R
BT, AT AV A, TR
HLAY VT pAS, B

~ 1
H,,(t+ U—-Hgmxﬂ*'AH“”{?WO)+amFmU)}
(19)
Roit: AH,,, GBI RAR 7, () FIE, (1))

R TR 2 T IN BR R AT (Y - X I SE 5 P 2 RE AR
fig, Hp:

2=t S (20)
E(0)=— () (21)

[ 7,(1) + ,E, (1) JRESE X E AR Gl 55 2 57
PEGEATIRN, AR P s 22, % T 4 BEREYEBE
RIB R L, NG A] BRI &, A
TIE 56 G VE RC AT M et 26 4F, DNTTTAR B ARG
P A [R] IR 3 o AR 16 1) 2 S AL AR TSR OB
THAVERCIS , 25 35 PR DU FC B0 oA s 3 i 2%
P S5 £ s 1 C AR B 0, S B0 5 BT IR AR
O N 3 UL AU PSR R E2 S UMV § = R o
JEBCE, R BRI R, AR
i (18) BB it 4 (5. €2,,.,, (1), [ 2 BBl 55 fii
G, JFEBIERR IR, A B R
PEAT TR VRIS . F A AT D e 1) ek 5 A D TS
AR, BRI T 5% R S PO AR A A S AT
—H,



78 FEITRMEEA

919 %

A PIEIAT: T D, e DRIE{E,, (1) HI3
My 55t

3 FESH

3.1 fHES#H

A 200 m X 1000 m R DX P e L )
KR A 15 ANk AR R 120 44K
U, AT A S A AR T JE LR 3
15, b g A i AE UL 55 . REREBUZALY
% g5 3B i AE AURR ) 55 %R A
PR AE TR E S, WMo, = 205 AEREMUREN % i
b AR RERE LB &, Bl w,, = 200; — Ml 254
I 4E FIAEFE T R4, W, = 1000 b ATC L [
2= [6] (4 L B T4 I Alpha Bz 40 Ai 27, g%
PFREN M IEZS A0, (50 25 BB A /N B 1
PHEIARR B HA D SR B N2 1 R

*1 HESH

Tab. 1 Simulation parameters

25 HfH e Bl
T 200 B, (1) MHz [1,1.2]
zZW 5 P, (1 )W [0.1,0.5]
v, (1) dB [3,6] 3, (1) dBm (16, —26]
&,(1) Cycle  [107, 10°] | A, (r) (Cycle-Mbit ") [2x10°, 5%x10°]
A, ./ Mbits 2 AH, 50
N,/ dBm -114 K 4

TEAT FLA R A SORE I $2 530 S AP B —
B A0 45 B PR A HESR L AT X L B — P g Bk
T Q-learning ¥ FiC HL ) 3 {5 %% U5 4% HE 5 % (Q-
learning based distribution network communication
resource arrangement, QCRA)E ™ % it
Q-Learning A6 % IR B DT BE oA, B o 4 A
SR {7 v I A& 5 5 5 Rl O T SARSA HYTL
HL ) 38 {5 % U 4w HE (SARSA based distribution
network communication resource arrangement,
SCRA)FEHE™ | ZFEMk I 1T SARSA FEuk (kAL ¥ U
G fFR I, AH BV AT, H 2 A S 15 iy
[ FCA% [ 22 . LAk, QCRA Fil SCRA ¥ % [l 55
22 S RISk B E e B I 290
3.2 HEZRDF
3.2.1  AEAERUECHE b 3 Aot A0E it e A8 15

P 2 Jos 1 2 V- B REAE RGN B AR AR AF Ol . 15

BLAERFRI, R I BRECR N, PR Sk 2
YIRERE F &AL, QCRAWRZ, SCRA Fi8 ., # %
t =200, BT HI% QCRA Fil SCRA 43 AR L
Uit F- Y BEFE 58. 54 % F173.98 %, iR PTE T Frig
B RS 22 ST ORI, Ed R E S e,
PETH BEAEREURADY 55 i REFEML L IERE . QCRA A%
SRV 55 22 AT SRIEAT, X REFERUR AL 55 1 RE

AL AT i v . SCRA K% B 45 25 F 4k
TR, 4> Ry T kG v % T B B R AR A
U P BEIR B, i — 25 8 R 2o S0 AR A% i REFE
PR 2 v -S4 RE A e 15

3

A —6—QCRA
—<—SCRA
=
W
w3
E{v
E2
&
1

0 50 100 150 200
B
B2 ZinTEHeefBrHREA BRI

Fig. 2 Device average energy consumptions versus time slots

P 3 R T S 249 B0 Ab P SE B Ao AR Ak
o DFELERFN], B RBE R, AT
B e b A AE R B A PR, QCRAIRZ, SCRA
g, #E =200, FriEH LM QCRA il SCRA
3 591) AR S 44 503 Ak B PSF AE 51. 99 % 11 69. 93 %
HJ R AR F 05k 2 1ROl 45 22 AL T Rk, H
SIS BB i 2 I S f v 11 1 JEUE B AR, TR
S BRI 0 HEAT IS BRI B . T QCRA Al
SCRA R FH i1 502 119 171 & 190 5 308 5 v 171 FC 451 4 21 2 00
KARBE, S ORI L FCAAY 0 % R TR R TR IR
. Hp, SCRA AFHEICHLNA, S84 R ¥
PR P2 IR, 5 2 0t T3 >R B A B A e R B
DR ISP 35 5 A S A A 5
3.2.2  REFEAIECHE b 2 o 4 it 28 s i AR A 17 I

B4 R T 2 W R [ @ T 3 Faivk fg
A b B A0 i 2 o B ) AR AR X LY o LA
TR, BEE LB BN, 3Rk B RERE
5RO A PR I A A AN R B Y . b, P
BN E IR E /N, QCRAIKZ, SCRA i K.



BT, A0« T 1) T L O R AR 4 0 £ BE IR BB HE RO 79

55
600
4 —B— sk
—6-QCRA
2 200y —<4—SCRA
gl
= 400 |
B
e
300 |
=
I
B 200
100 ' ‘ - '
0 50 100 150 200

st
3 EIEHEAL R T B R BRI X B
Fig. 3 Comparison of average data processing delays versus
time slots

M L IR O 120 B T 4R B AH 8 QCRA Al SCRA
I3 R 2K St M BEFE 47. 83 %M1 66. 67 %, Kl ik
PR ZE 58. 33 % F175. 01 % HJEFTET Arid &k
7% 180l 55 22 T AR I T SR BN T 2R SR B e B
B, B AR R VT I A 5 I G B AR AT 9T IR )
Bie, A SRR R 5% U 28 3 B0 A s RE AR 5 B Ak
PERTAE . QCRA i 2 15 £k VE it B A LA B AIG 9% I
5, FELEUR R I RUR B, {HQCRA A% IR
SRR AR KB 2, S B A L Y
T, A5 A FUECHE Y RERE S I AERG . SCRA &
g0l 55 25 Ak 4 T SR B 5 BT IR B ) DT E AR
Tk B AR AR 5 TR BE, T B i B
W, R s, BEFE S B s b B E
R

2507 TR 50
[ QCRA

= 150 30 @
5 £
2 E
2 100 20 2

50 10

0 0

30 60 90 120
LA

B4 HREAEMTERLRBETUITLL
Fig. 4 Comparison of data processing delays with the numbers
of terminals

3.2.3 REREMRT
5 J7R T 3 FhEEE R AR B R UL 70 LU O

R AR AR 7 2 I i R ARl 55 S o O
EYPRERE B AR TR . F B R R, M
T QCRA FIISCRA, 51 43 7l B IR 4 1t 12 40
IRF37.91% F149. 64 % . HJFFTEF #5545
JE R ATR S 55 - BRI A, I A g
FEFLBA S A I 2, R P B R A K 2
FAHTHE T Ak i 4E FNBEFE A AR . T QCRA Al
SCRA K [ET- ¥ RE R KT LR, RERE
PR T . Hrb SCRA K% UL T A
SECTIR IS, F o> Lo B ORIkt
BRI, SFECEIERE R, IR
et B LR T fe e o

15 -

W

KA R/ Mbits

FiiFE  QCRA  SCRA
5 REEEMFFEHEELE

g. 5 Virtual deficit boxplots of collection volumes

Fi

3.2.4  A[EDIE GBI SEFBEFEILLSOR
P 6—7 73 3138 3 M AN [R) 2 BY 55 A It
SEFNREFENL ALK o
SS0T W RS

[ QCRA
| [ SCRA

SRR AL PR SE/ms
(5o ] W B
= 3 3

—
W
(=}

50 IHERUE REAERUR ol
RS

6 AEZEB S HY BT IE AL BRI EE
Fig. 6 Data processing delays optimization effects of different
types of services

P SEE A P R 4 20 e i 2 0 £ i A A 1 iy
s B A], DA 4 g 22 ol E R 190 o AR Al 559 K
FE A5 T T FEL 1O £ W) 7 R AR 5 BEFEAL AL PE



80 LB AR %195
2.57 W s 10X10°
[ QCRA —B— I EE
50l EESCRA —6-QCRA
3%_ 1.5°F
ﬂ
1|
X
0.5
0

WAERUR REFERUE —Rolk s
gy Bk

B7 ARERSHEEFRMILIRITLL
Fig. 7 Energy consumption optimization effects of different
types of services

FE AR T 38 2 o TR A% i R Ak 3L 75 104 8 1 TH AR
T SEE K Z2 e R, O g AR M 55 0 R 1 A
et FiEL PO ) 8 AT BeF 8 5 0/ BE R AR o (i L2 SRk
B, X T EE USRI 55, Tt R E Tk
R AEEL YR A PR AE I HX 20t REFE 1) DL A 35CR
5 QCRAMZE AN . X FREFERURANL 55, Pk
FLE T L 2 RERE, I HLIRIBHRUE -2 5%
AR FE AR . R T, rit ki
NS o, BN 257K, RKRE L%
fife T %3 Z () (R BE U o € o R T IR S U A 5
T HR R AR AS T QCRA FlI SCRA T AR Ak 1 BE 43 51
PTFT 73,42 %78, 42 %, Xt T HREFEBURAN 55,
B 505 AHAS T QCRA FlI SCRA REFEAL AL 1 RE 43 1)
T T 62. 83 %H174.07 %.
3.2.5 AR AE

K8 /R T 3 Fh ik i3 1 2% i o ¢ o B0 o A
RSB A5 5 QCRA 438 i $2 7 DL e il As it
LR oS, TR R M 55 25 AR
SR A RIS B )l 55 B2 05w MR T R, [l 46
ZM T B E 4% H QCRA K 51. 06 %, 5 SCRA
FALE, Pre A e St A 2 i 58. 42 %11 [F] i
WA T R - Y REFE 73. 98 %, FAART 4 50040 ik 3
B AE 69. 93 % o LI PR 7E T BT £ 537 38 i 5 41 T
Bt b 45 25 S A T SR BT A K T 45 sh 285 T B RE A S
IR 3L T L DR 3 75 5 U

4 g

BExT ey HE B3 BE R4 A 5 T R I g AR 4R
ol 55t A AR A AR R, A T —

0 Sb 160 léO 260
LR
E8 tEE#EMARHETHERIT
Fig. 8 Comparison of computational complexities versus the
numbers of devices

TP T ) L L ) g A SR 4 ) A 9 R B g HE R R
3 3 e ) R DG O A ke TR ARSI L 3 A il
B TR AR T 2T B/ Mb 2l 5 Kl Ak
B} Z0E FNREFE ORI IA) S, R T e Fi Do) i 41 R 4
55 2= b TR, e T RE R IR 2, SCEL TR
FL X 30 5 0 VR A BE 2l . AL T QCRA Il SCRA
L, PR BIREAR T i T3 BEFE 58. 54 %
H173.98 %, FEAR T 13480408 A B 4E 51. 99 % F11
69.93 % . AKWFFE TN~ BEIF YR T
et b, ) 38 155 9 VAR A 4 T LA Bl 45 5 A% i 2 4 PR 1)
()R, RIS B Ay 2 4 vy 265 14D T L D) 3 155 0 DY
REAHETT %o

SE 30k

(1] B, B, W, 25 BB RGBT E U552 g i Y

i A L AR A3 BT (0], AR AL Iy R 3R (AR D
2022, 49(6): 11 -19.
ZHAO Wei, HUANG Ziyang, PAN Yan, et al. Static voltage
stability analysis of receiving-end grid with DC infeed high
penetration renewable energy [J]. Journal of North China
Electric Power University (Natural Science Edition), 2022, 49
(6):11-19.

(2] BRMENS, XUSE, F#T, &5 el 55 nlSe R a il s

JeI 2% 1 F b IR PSR [I]. AL TR 2, 2023, 38(21) -
5821 - 5831,5877.
CHEN Yapeng, LIU Pengju, ZHOU Zhenyu, et al.
Autonomous collaborative decision-making for power elastic
optical network oriented to service reliable bearing [J].
Transactions of China Electrotechnical Society, 2023, 38
(21): 5821 - 5831,5877.

(3] B, k@, RIBER 5 OLHROIF MR e S R G vt 7 ik
JOFCAE T J5 v R BR RE H 5 SB [0 ). P 5 WL B, 2024, 18
(7):139 - 148.

QIU Jian, ZHANG Jianxin, ZHU Yukun, et al. Design method
of stability control system for photovoltaic grid-connected sta-



%5 5 1]

BB, A5 - T 0 P P g AR B 4 £ T TR BB HEROAR 81

(4]

[7]

[10]

[11]

[12]

tion and its application and practice in CSG[J].Southern Power
System Technology,2024,18(7) : 139 — 148.

SONG M, LEE Y, KIM K. Reward-oriented task offloading
under limited edge server power for multiaccess edge computing
[J]. IEEE Internet of Things Journal, 2021, 8(17): 13425 -
13438.

TR, EoRAR, TR, 45 IRk 22 2SR T IR M Y
e LU A AT FEAE RE ISR IR R (D], A2 pR AR IR ELIBE K , 2019, 2
(1):27-34.

XU Tanghai, LU Zongxiang, QIAO Ying, et al. High propor-
tion renewable energy power supply planning with multi-type
flexible resources coordinated by source, load and storage [7].
Global Energy Internet, 2019, 2(1): 27 — 34.

LIAO H, ZHOU Z, ZHAO X, et al. Learning-based context-
aware resource allocation for edge-computing-empowered
industrial ToT [J]. IEEE Internet of Things Journal, 2020, 7
(5): 4260 - 4277.

SKRIER, sk S, R, 5 LSHORTEREIR B B R
BER BRI ] BHAEOR S TR, 2022, 22(34) : 15230
- 15236.

ZHANG Xiaotian, ZHANG Jiannan, HUANG Ye, et al. Edge
technology in energy equipment data acquisition and scheduling
algorithm [J . Science Technology and Engineering, 2022, 22
(34): 15230 - 15236.

Toddh, FRM , RLL, 45 SET YR 9 & DB 7o g ] A5
AT R A ] B ER S EREA, 2021, 19
(8): 54 - 60.

WEI Lei, JIANG Chengling, ZHU Hong, et al. Design and ap-
plication of minute-level same-frequency data acquisition
scheme based on Internet of Things[] 1. Electric Power Informa-
tion and Communication Technology, 2021, 19(8): 54 — 60.
EME, mEE, BN, 52 AR SS B M AR SR Bl i1
5G HCHL M G FALAL T iR (], A BRREIR LI M , 2022, 5
(4): 339 - 347.

WANG Yixue, GAO Xuelian, TANG Yize, et al. Differenti-
ated quality of service performance driven edge computing
optimization method in 5G power distribution network [J].
Global Energy Internet, 2022, 5(4): 339 — 347.

WRIEMS , JEIRT:, SRR T, 45 HL T +5G i 9 rb il £ s A A
SR A5 1 AR B I B DT YA [T]. TSR, 2023, 51(5)
1141 - 1147.

CHEN Yapeng, ZHOU Zhenyu, HAN Dongsheng, et al.
TSN-integrated flow scheduling method in power+5G fronthaul
network [J]. Acta Electronica Sinica, 2023, 51(5): 1141 —
1147.

HEH, Xlik4r, R, 4. AFBIEEEIEE T E3hich
W Z IR P RG], L R A S B, 2022,
34(11):42 - 51.

TIAN Meijun, LIU Shenquan, WANG Longjun, et al. Multi-
source coordinated control strategy for active distribution
network in non-ideal communication environment[J]. Proceed-
ings of the CSU-EPSA, 2022, 34(11): 42 - 51.

JAPRT, T8, B, 5. HITWIEM 5G = -3 - 3 b 7] HE
R BRI BT E Y] R R 2022, 46(5) : 1641 -
1651.

ZHOU Zhenyu, WANG Zhao, LIAO Haijun, et al. 5G cloud-
edge-end collaboration framework and resource scheduling
method of power Internet of things[J]. Power System Technol-
ogy, 2022, 46(5): 1641 - 1651.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

WRICRE, BG5AE, N4, 55 . % IRIE S5 RE4 0o e L ) 1 2t
SRR ST S ek ). 1 R GE A Eik, 2022, 46
(22): 32-40.

CHEN Yuanbi, CAI Zexiang, CEN Bowei, et al. Deployment
and task allocation method of edge computing terminal
considering task coupling in distribution network [J]. Automa-
tion of Electric Power Systems, 2022, 46(22): 32 - 40.
FERAE, SRPERE, W%, S5 5B HONAS BT HL 19 AE 4 B
A 55 3 R R B2 7 i [0 ]. s AL AR, 2021, 15(9): 61
- 68.

KANG Yiqun, CAI Zexiang, ZENG Xing, et al. Cloud-edge
collaborative dispatching method for distribution network
energy management business considering offloading cost [J].
Southern Power System Technology, 2021, 15(9): 61 - 68.
Jele, XIFIR, BTENE, % . B8l M2 T 55 Gefr S5 %I
SrBCIE A RIS [T ], G R 2EAR , 2023, 44(1): 64 - 74.
LONG Long, LIU Zichen, LU Zaiwang, et al. Joint optimiza-
tion strategy of service cache and resource allocation in mobile
edge network [J]. Journal of Communication, 2023, 44 (1) :
64 - 74.

SN, SR, AR ER I 1) 2R A A T JE kA5 M)
MBI ECL) ). TP ), 2023, 56(8): 77 - 85,98.

WU Gang, ZHOU Jinhui, LI Hui. Resource allocation for
edge-enhanced distributed powerwireless sensor network [1].
Electric Power, 2023, 56(8): 77 — 85,98.

BEARME , L, JCIE, 4F . R A M2 PR G YTR
SYHECA BN AT A HIEOr R T ]. FB R R4, 2022, 44
(6):61-69.

XUE Jianbin, AN Yue, GUAN Xiangrui, et al. Joint resource
allocation and dynamic task offloading scheme in vehicle multi-
access edge network [J]. Journal of National University of
Defense Technology, 2022, 44(6): 61 — 69.

WANG X, HAN Y, SHI H, et al. JOAGT: delay-oriented
joint optimization of computation offloading and resource al-
location in D2D-assisted MEC system[J ]. IEEE Wireless Com-
munications Letters, 2022, 11(9): 1780 — 1784.

GAO Y, WU Y, HU H, et al. Licensed and unlicensed bands
allocation for cellular users: a matching-based approach [J].
IEEE Wireless Communications Letters, 2019, 8 (3) : 969
-972.

XU, BABAE, ARTT, . A R 2 BT IR - sk 22 X —
FERSVCRC LT T PLT AR S R, 2018, 54(15): 91 - 96.
LIU Gang, ZHAO Hangsheng, LI Dali, et al. Resource alloca-
tion in heterogeneous network networks: modified many-to-
one swap matching [J]. Computer Engineering and Applica-
tions, 2018, 54(15): 91 - 96.

SHI C, ZHANG S, WANG R, et al. Three-dimensional quota
matching - based latency - sensitive task offloading for multi -
mode green IoT in smart buildings [J]. IET Communications,
2022, 16(15): 1865 - 1874.

GAO H, MA W, HE S, et al. Time-segmented multi-level
reconfiguration in distribution network: a novel cloud-edge col-
laboration framework [J]. IEEE Transactions on Smart Grid,
2022, 13(4): 3319 - 3322.

Bk, P, AL, S5 e R IR SG RS shii 2k it
RS AT ED ] ISR, 2022, 59(2): 105 - 111.
MAO Shuiqgiang, HONG lJian, REN Hua, et al. 5G mobile
edge computing task offloading method for power internet of
things [J]. Electrical Measurement & Instrument, 2022, 59



82

7T ALEAR

919 %

[24]

[25]

[26]

[27]

(2): 105 - 111.

BAROG, £3, KSR, 55 . —FMIRIE 5 X AR H HPLC+RF BUE
IR SR A5 2% S A AGE T 1 [0 ] il 154803, 2024, 61(1) :
219 - 224.

XUE lJiguang, WANG Jun, ZHANG Xiaoyi, et al. A local
HPLC+RF dual-mode communication Adhoc network identity
authentication method in low-voltage station area| J]. Electrical
Measurement & Instrumentation,2024,61(1):219 — 224.

GUO M, GUAN Q, CHEN W, et al. Delay-optimal schedul-
ing of VMs in a queueing cloud computing system with
heterogeneous workloads [J]. IEEE Transactions on Services
Computing, 2022, 15(1): 110 - 123.

MO, B aE, TBREE. A T ) SR A R I
5 JZVCECHLAI [T ] IHRALRLSE, 2021, 48(S2): 495 - 499.
XIAO Yong, JIN Xin, FENG Junhao. Cross-layer matching
mechanism of link communication rate for heterogeneous com-
munication in power system [J]. Computer Science, 2021, 48
(S2): 495 - 499.

B, DAPES, JPRT, S T 1] A AR T LR A
Jy Z AR B IR AL A (0], 38 5 22 4R, 2022, 43(7) : 203
-214.

LIAO Haijun, JIA Zehan, ZHOU Zhenyu, et al. Dispatching
and control information freshness guaranteed resource optimiza-

tion in simplified power Internet of Things[J]. Journal on Com-
munications, 2022, 43(7): 203 - 214.

[28] SUN Y, ZHOU S, XU J. EMM: energy-aware mobility
management for mobile edge computing in ultra dense networks
[J]. IEEE Journal on Selected Areas in Communications,
2017, 35(11): 2637 - 2646.

[29] ZHOU Z, GUO Y, HE Y, et al. Access control and resource
allocation for M2M communications in industrial automation
[J]. IEEE Transactions on Industrial Informatics, 2019, 15
(5) : 3093 -3103.

[30] FAN Y, WANG L, WU W, et al. Cloud/edge computing
resource allocation and pricing for mobile blockchain: an itera-
tive greedy and search approach [J]. IEEE Transactions on
Computational Social Systems, 2021, 8(2): 451 - 463.

Wi HER: 2023-09-28; MI4EHE % HHE:2024-05-22
EHEE N

%55(1993), #, @fz4E4, TRIF, #Md, BIRTEAEH
@4z, HEBEHE A, Tao_lul108@163. com;

RAE(1987), B, HAIERN, MLz, AR T G A® AHiEls,
WAk TR,

KAKHE(1984), B, SR IARF, ME, FAFT @ AL Hi@E
12, Bt EEE,

R O O ) A AU AU AU AUV

(£ % 72 W Continued from Page 72)

[24]

[25]

[26]

I, KRB, FNSEZE L 5 IR A i Jmy 38 B o B 3 [0 ).
S 5B (A AR , 2007(1):24 - 26.

ZHENG Yuan, DU Yuchuan, SUN Lijun. Considerations on
problems in the BPR function [J]. Traffic & Transportation,
2007(1):24 - 26.

FENG C, MINING F, BING H, et al. Multistage and dynamic
layout optimization for electric vehicle charging stations based
on the behavior analysis of travelers[J]. World Electric Vehicle
Journal, 2021, 12(4):243 - 243.

HT RS RGP AR AR R L Y (D). bt

HRIB AR, 2007.

Wris B ER: 2023-11-10; M4EHE % HER:2024-07-02
E&E BN

A58 (1980), 4, 334%, MEAF)F, L2, AR T AR
N RGN FAR IR R B3 M AR R K, jjzhao_sh@163. com;

L A5(1998), 4, @E1EH, MEMR AL, IR T @A B R
Yo ip Ao R ALIE AT, Mwh12_21@163. com;

R HF(1999), B, LB L, BT @A 5% X @ RHFR
R Be o, M AALIE AT



