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Abstract: To solve the problem that the controllable load management of multiple controllable load resources re-
quires a lot of computing resources and can not achieve accurate automatic power control, a cloud-edge cooperative
load resource allocation strategy for multiple controllable load regulation was proposed. Firstly, the collaborative con-
trol framework of cloud edge was designed to integrate and process the data of various controllable load resources.
Secondly, considering the similarity of computing tasks of different edge nodes, the optimization goal was to mini-
mize the time cost of all computing tasks, and the cloud computing resource allocation strategy was given to allocate
computing resources reasonably. Finally, the computational resource allocation was solved by genetic algorithm based
on adaptive cross-mutation probability. Finally, the calculation of resource allocation was solved using a genetic algo-

rithm based on adaptive crossover mutation probability. The experimental results show that the algorithm proposed
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has significant advantages in task completion time and execution cost, and these advantages become more pro-

nounced as the number of tasks increases and computing resources decrease. It can significantly improve computing

efficiency and reduce computing time.

Key words: load management, multiple controllable load, resource allocation, cloud edge collaboration

0 5l

il

W % G0 70 R G IR HT L ) R G R T
G, BREIRAE. WAUEEE. BN EHME
WAL, HIRSE R AR AT R
T3 A5 25 % 05 T AR AORIR 2224, i Ay i
O i e AR R Bk ke FRL g Sy 7 B RO B B HL )
RGUE BN E YRSy, xR R %
EAGEIBAT S PEE RETEA IR DA S HE Bl ml i 4k
KR E R X W R G A AT
T AT A B, AR Tk BT R
N R N SR R L R TP (N i P
Ty RURBRBS . SIHPIRAEH EAy, X
e R UR B A AN R, o NI R S
. ARG RESE, AT DO L) AR G A i B T
A SR, AR A R
U AR S5 TR A 0 A I R PR BR A R, R
H YRR RGBT S &5 . A&
M, A TEgGMEEES. T . MESERERE
PR, B R R R RN . A
B, BEREOR, Xt R S BT R . 2y
B AR D0 A STt A TG B A7 AE B R e
Ko VHEARSEE . G B A 5 ) o,
HART S, AEXS 22 70 % G e B8 IR EAT T 4% f g
BN A S L ORE R, ARSI B
i Ve U E RN UL SDSR - E1TE A CRN
1117 5 B AR AL ) W] 32 A D 0 7 2 R
BeTH SR B, IS AT RCRART , BIEAH ALY
i, JCIRAEA IRETH S BUR N SE A 2 R
SHHESS: ok, I 5 RAE X 2 06 ) 4% S g
PR S A BRI R Z AR, TEVE I E Bh

N

DhERE W

MABUHE GRS ERER, 7
SEHL LT R G B A BIRAE = 6 B[R]
Ui Pt R DNIE €/ (B2 AR I gl
THEERE ST, TTRAXT L R G il AT AT
B RERE . oA 2O IR B Sl Ao 2t
AT T ANAR B, 25 Y g g S RS AL T L P
PR T &L B S, i ) A AR
PLRHMRAE . P IL Sk v S0 2 T SEBL B AT B
FORE AL E B 2 e Al iRSs . Btk %
TG AT P2 S B R EAT T 2 4 A BRI R A TR
BUFE R, B ISl A 3 FRE ] A
AR, AR Rl 17 22 T R D A Y 23 B[R]
4y B R SRS
1 =miLthEEESRM

N T SEBUR 7 102 o] 15 G e SR K DAL
HYE®MAM, 46 it ES50% i HE Rt
FREBOR, it 7 A 2 o e N L
RS R G, HAERRWE 1 R, RERZL
O R R A T A ) B B A
HRh 2 oAl i ST IR AR (AR E . =
W R IE B . RS, XLk
AT B UR A 5 DLBCR 7 Ry ks, S
X 22 J0 T 4% S A B R A SN I L B R AN
P

ZIAMRAFEERGRE ST T i, L.
z7 3R KR AR M LIRS HER
THEESEIL 2 TE AT I AT IS AT 2K, R =i
A R ) S ORI AR 55T & T i
AT B B, — 7 I A SR VAR 2 T



«54 e

cv _Q B _ =
; | ﬁﬁi&éﬁiﬂmﬁ] ooo
/ & [ EECEX ===
/ | BPARER B TR BT AT
1r%ﬁ@&$;
( EILE LD 0]

VAT 5518 K 2 T AT AATRFAE T A 2 s ASCH: [0 2% R PR BB 55

3

(I g 1y

I X3

P:
Kl 3

BT R 2 T TR ST R AR ) 2 3 W R R A R AR

AT R B B mumdsdl e, 55— 7
Wk 2 w4 ) oo 10 1R B2 4 4 06t 22 T B A S i
R 2 om s O AR RIS R 1) £ Tt S e
BAT RSB HEAT 1 7 22 70 7 AT N RFIE ) = F
B G HE S, JF ML %R AR5 R 0
T B LA A2 25 10 B R dee e e R T

= i KA = & B A (cloud
manager, CMD, 1578422 J0 ] 4% 1 far B3 U1
BRGM MY FEAHEYS, B
THREREE 50, L5 fm Rz
1TV =1V [R) 4 4% 2 40 e 1 AR A0 56 T e
CMiE PR TIRE, SEBLN B 2= 1 W [R] 47 e7 1
BERGNEHNEE, fRFRE &M 1HH
GRS LGB BCRI . T AR A 2T R AR
RAESS R R AT, RN At 7 RIF I H P
AT M1 22 4 R

AGRASAEN AR L UK
WAL A FAIR DAy S5 T 328 07 Ay I 4% JEAT A AL 1
FEy, AR & R EEE A L BERE D), AR
PESCEE . B TRAL L SIS 7 Ay 48 1) R 22 4 DR
SLEEAES . TSGR NS o, R
1 55 4% 4t i 4R v A7 A 1 o 7 2R B B SRR

HyE 2 Ha . SR A ) 4 AT S i ) T 7 e bk
BE, MM RARTIH A RSB THES R
HTE.

THEFRRA S E R

ZIL BRI R G, 2 0 SR
AEAT ot WA DR SR AR B K
FERUM AR Z e iEzEE R T, CM&
TORSHE = SO AR B SRR, DR
AT R RGRI Z AT EIE K . AR, A
7] )3 G55 e AE (R — I ) A st SR kS T 55 B U
RIS, DA 8 2 o v S B UROR E  iR 2 e A
2w B BT R BT, RS T ANFRIAZ Y R
SAL S RRAYE, S ECMAE 7 e T H BT IR
i B R BOARIT A TH S BEUE, T
Iy RVERAR . FSE b, ARG ST TE
FERVER 2> PR AT R T e R — B, AN RIL
T R T[] - AT G R RFAE 20 B AT BLR A
Al — MR, CM AT AU ] — AN 44 s A%
312 2 G e DR A A AT R AL 7 M A R ()]
g5, R ZAA A T HA I G m T R SRR ]
PR R 0T, WA R 2 S w5

2 =¥AE



e« 55 .

BERY 2024 455 8 HA

R IF BT TH S R
21 mimIERRRASEBFR

CM TE M 3R H L2577 m KR W T BT 5516
RIS, FEAE = KAFAE, BIIBZit 5 R 2t
Yoo TP R B  EL I R VEYE RosR . Ty R
2 H P AT R R AR AR A BT B A [R) S8 7 () ) 428
Gt PN, = R A I R ST RE N R G
R F B T B BT 5 T SRS

CM FE USRI B S 10 2715 i AE A — I %1 9 K
TRHITH AL Ja, 75 B E T fl KA 55 5L
29 RONE 55 e K v 55 B0 U5 0 TC 40 R R itk b
MR THFAT S5 AR AR T BEAT 55 0 v 2K
U, BT E T 43 20 S B THSEAE 55 1 BRI AR A 4 T
HiR, RABAEEZEIAT R, A RS
RIS ) T B /N A B b G 3895 C T 55 5 U
Hor, 28 p8AL Gt 10 AL SR R AR B T S B AL
Bk, HoMNRSRR, BUWSOEEEE, 4
gt TR T BB A R L. R
wrr.

W E={e)1 <k<Np,NpeZ '} FR% % LAl %

GRTIAGN RS, KA, e kMG R
Np NG s S FIA5 RilA CM RGE T 5

f£45, W W={w o]l <i<Nyep. Nwo,€ Z,
er€ E} RRSHEZNGN Rt HAES RS, Hi
Wi, Ne R i MRS T T, Npe, Nex
MR AR B & CM N EAT S
AT BTITN Sy, o0 8 TIHEAL S I RN
LR, ARICWGE o SRR AL 23 T H AR A MK
B v AT s TRl Ry, B

Ng ka

min Ty = zz Fue We"+

Rwe
L (D
Swiex Ve

€k ‘-’k

Hef, F, o AEANHEAT S MBIERE, R, .,
ST 55 Ak B 5 RS IR B BB R, Ve v
IRIHLGA e 5 RSB b RS
W, Ty AITA AT S T T4 .

22 RintEHRFEMLCLARES
(D THEARSS I AL R
N T AORFE 2120 B[R] 47 A 45 R G ) Ak 3 i
PE, BANAGA RO 2 S R T RE R B ik
55 2% TOE PN W RS 2T s, NI BRAIR 2= IR 55 2
(e B FE,  EE 2R 1 RS = 1 W R A e T R
SRR, FTLL, N TIRIERGM LA E . SLmf
MmN, T A 5% R AR R E I A Y 58 B
TH SIS [) 32 A A5 Bt A iy (B A0 T AT 55 b 2
Iy fa], B
Fu,eo  Fuier | Rwper _ max
Sw:q Ve[; + Ve]f STy, e
k=1,2,--\Ng,i=1,2,-- Ny,
o, TWre, AR kAN AT SN ES i AR SS
JIT SOV SR T B[]
(2) RS RTHE TR T L4 R
N T AORAIE 2z 320 B3 5] 47 £ 1 458 2R G 1 A E A AN
LA, BOE RO BT IR 23 e PR AT RARY (k5
MAGAT R RGE T AL GT FRE
B KU R GEUR BC PR ], w DA S 2 1 B2 V5 5
e, ZR G0 ] DL o 45 A 55 1) HRAT IR 1) R4
e, AT DA ORBEANE 55 #5 RE 08 76 & BRI IR [] 4 58
B PRSP E, MUTS RO R IR S B
WUF

©))

Suprer < Smax (3)
Hort, Spax NEAMES BT FERTHE BHUR IR
(3) CM AR IIZ1R
CM BTHE SRR A R, Bk, X Trf
HRBNERTHREAR S 5, H B S HC S A0 2
FIRZH

Ng NV’CL‘k

D Suer < Smax 4

k=1i=1
23 miRtERFESEKRBERE
WRIEUEAC H b, TR BRIROEA R i D i
(RO I R, AR5 R RO, B
A P4 22U TR 2 ) VR ST AT SR A



m MREF X

« 56 «

SRR AR IR R, AR T 1 SR v BB R
WO AC S A RO AR S B BOR A . T R
R gt SEL R TR RO AR AE
SN R R ISR B I . R, A
5 B — PP T B IE SRS X728 A s AR 5
AT TR BRI IO SR R . AR, N
TR SR AR, B R S YR
NT AR R BRI R M A R ik
IS, AERE B RS as Bt
RS A, 3z i E A R 4 R
41 0] LAEE2Y 5 o) B IR R AT A 4 T AT
R, TEASE A IR A, e
RG] dEG AT B
NT R R G BRIE RS Ra e v
DAR O (YR, M s .
WA BN G REN S 5ETIH
7, BN R E AL .
TEPATTHE BRI BCAT, CM R %816
BRAL 21T i Bl B AR 75 RIS R Y
PSR T EAT SR TR
SR, ARAELT 2 oo W] 4% U IR A diE
() bl VAT S5 A FRRNTH 2 SRR [
IR A R S, R A AR A
I 4E G AT
231 HHMESESA
CM R4 7T 428 7 faf AU AN AT 52K 8L,
HEAT S W= (w1 <i<Ny o) Nyoy € Z Y EH BN
HTH
W, Wy, s Wi} W (5)
b, W= {wiall j<Njeh=12,-H}, FHrh
Wy S RIS j AT AR S, Niye, NERT 04
J& e T AT S M, HONAE B B,
HA RN EAES TEES N WAE S HCE W

Ng
!
RN, S D Nipeyo
k=1

T A e A TS WS RA MU
P, DRI AR SR P B R d K 1 320 251 s ) 2
i bAE 2= CMBHTAE S5 iH 5, 15 JA A 45 R R 5t
2 HoAh BAT A [R) S s R AR ) o 34T 55 (010 2
TR, AT R FEAR e 52 L AT R I8 A5 0T
WATHEITAE . Bk, Hirw#at (D wrblgt
— I -

H | max{F, |} max{F, }
. _ joh j.h
min Ty = z S, U
h=1 h max {Fw:,v.],}
6

NENieA RW
h
k=1i=1 Ve]i

Hooft, Sy 9 OM S b 40T BAE 55 40 I (150
Vo Vi, ARSI T Y58 W, b A
B KB UL )L it 597 R 5 CMUIAL Y AT S
TR, Ry, 9 h LT AT 55 b B0 52 W5 3 [
HUEAE Ty
232 FEIRGE G AT R

TEAE £ I 5 T AT 55 AHALLBE B0 B 8T 70 AT 55
J& M S ) s AR SN H AR B AT R A
KBIRA, HIEEE DR A0, Spax) 1382150 A1 1
T R BVEWIIAFEE, RV S N
(S, (1), 8, (1) S, s m=1.2, M ()
o, MOSRIEEECER

WL S, WIIR R AE FH G Bk 2 B 1Y) 7 2C
BEATEE RN, il 7 R RS gm Y, bt id
T2 R i) 0 ) e 45 R G o AR )L A, T AR RS 1)
FR R PEREAT E ], B ARG DI AE 9 H 0] 23 1) e
TR NIRRT ) — A
Hor BURFAE, BRSO LR — MRS R 4
ISFA], P DLSCHR[21]. B Sk G (AR SRR T S B R
fR T BE 7 T
233 APBRIE N EORAE

B o R v P A AR T e U B LR Y R X —
i, ASCRHBEARERE (LD D BEEUE



e 57 «

BERY 2024 455 8 HA

DNIENL PR AL, B

m 1
g (k)=

¢ (k)

o, keZ NEERREL. AR, BT AMEE
5 A AR, ORI 5 B i
ATHERE, AT 24 il 32 £ i o A o 1365 52 P
1419 J(k)=max {g" (k), g? (k), -+, g" ()} -
234 FBEARSHELE

AL BB AE WAL SE A i
T TS N S R AR B VIR A I R A
g B Hb R 3 4 R T SR S R, TRt
VG T 24 0 355 DR 24 4 5 0 () M S A A B
Sk ACSCRRIE I T RAE BRI, RAZA
AR 87 FE R BACPE AR T 1 B SR D e B AE
TR B IO . B S T

S ¢® k)
— h;[l

> ¢ (k)

m=1

BEAL,  Jhydkt G e £ W A BT PRI 3 L £
1 (TR SRR R 2R T S S SSC E, ERE— AR

(8

P, (9

(Cinax — Crin ) x tanh [ S

g (k)= gave (k)

()i PR R R Z I A AR B = A . N
i1 72 A — AR A I B B (ST (), S (K), -+,
S ()
235 MBEFFERAELIXEEF

P B AR AE I I P AN B AN SARAMAE I
5 R G A BOH I AMAE . X H R R
SRR RAFAE, IR 5B RIAEME, DA
MR AR B E A, Je R m il id
S NHT I L DRDRs e R g5 Bk AT R
e, Nkt s s e,k — g Tt
e SR = IS X7 e

& 48 1 e (AR AE X578 57 07 585K FH T e 12
SEHL. ERNEFOUETIH, N 7 SEIURE I PR
S, N5 FMERNOE Y oK, DA I A
(1) 22 A4 DT R385 A7 P AT i 2 Al s 1 7E SRR
SKEH, A X548 7 MEZERLIE 244 /> DARE e B
LR, BUARAS B P A TF AT 55 IR F 8 45/
P T E RV BT 2. Rtk ASCigd—Hp
F T tanh bR A1 AC RS S RE 2R I B T B AL
fil, W

] + Chin» g(m) (k)= Zavg (k)

C(m) (k)z &max (k)_gavg (k) (10)
Cona : 2" ()< gavg (F)
(m)
_ )% g (k)_gavg (k) ) (m) S
M(m)(k)= (Mmax Mmm) tanh[ﬂ gmax(k)_gavg (k) ] +Mm1na g (k)/gavg(k) (11)
Minas : 8" (k)< gave (k)
oxp| gl & D=gas® ||| 8" K) =g ()
earih g(m) ()= gavg (k) || Zmax (k) — Gavg (k) Zmax (k) = Gavg (k) (12)
M g )8 ) |~

eXp[ﬁ

Hof, tanh()maR (12) PR, g™ (k) WAMRLE
A SRR S 3oL R o () 7 B PR @ () ERK
TENEAE, Gave (k) AT IEE L FEAE , Mipax 1 Minin
N SRR EL) By NI, Coax A1 Coin 735019

(m)
g (k) —8av (k)
gmw(k}—gwi<k))'+eXp{‘ﬁ

£Wﬂgmww1
G ()~ v ()
BRERE L TR pHETRSH.

tanh B8 HCHE 40 18 2 o, AT tanh f 25
BRI T 1, E T LA 79 LTSS A
TG E X S R TR M, A



m MREF X

<58 .

(41T N

(D R Ao ML v, SR MIE
N7 R A HEAN B ) 20 N N, A2 AR
B AMFE T Coin M Miin>  BIMETE AMEH) I R
HRMMERP IR, Mo B s M
HOBCY VAN R Sh L I S B VAL-1 B
ARG N Conax M Minax>  ANTTIE N R 22 444 DL
fema R TAEe

(2) BEAE SR RIEAR, PR A A A 0E N B
R ORI . AR tanh BB S, BVLHT
W X 57 R 2K R T HE 5 X &1
B, MTSEEE T S A 2 Re e e SR A )
KGR E AL AR IR H 1 o

(3) WRIEE2, poE TN 5 AN
A, T A] AT R TH SRR Wi 1 R
FEREIEAOE R i aT DLt — P I AN R (1) B 4E DA
B A 4 R SR R 1 SR SOE B .

3 BHnEWIESSR

N T RAEAR SRR TR B B, R AR SR
tH AR T 7] 2= 2 B R) 22 e g AR I = P B TR
i 5 T S A0S bE 775 N T SO () 43 A N s i
hE o B HEIEE R e, BT EAEELT R
SRR E . LTS R
31 BHIKE

ARSI IR R H fastone 1 H P&, 1EZAT
= Fa e P BB AE 82 000, N H
FUIAGAT AT A = F 6 RIS EARSE K, A
FP G741 j P RIE B KAT 55 H 8 200 4, A
%R AL G T K i 12 (long short term
memory, LSTM) M%) 2 o F AT NIEIME S
MEET RBRAWATH —IFIR K (asynchronous
advantage actor-critic, A3C) Fyk [ 75 K )4 £
WFRES, =Pl ESBENEL

x1 ZTFEMESHRE

|

1 s

2" (k) = g,,, (k)
Ginax (k) = 8o (K)
o
~

tanh{ﬂ[
I

2" (k) — g, (k)
oo (k) = 8 (K)

B2 tanh BREHHLZE

23.6 #ab. ARITMRG LRk

WL A8 O 44, A — AN
FRE o IXASETAMRE AL & NS GE 7K L F5 4 4E
PARHR AR A R 2 FEE o FEPAT — & B kAR
B BIREE IR AT 2 JE, BB BE R R 2
AL AP BUE RS AL AR R

| Jio1=Ji| 1% 5K k> Ly (13

Forr, J 8 ke UCEARA BT R & R B, Tax
Nt RIEAEL

=B FEVEEE RS ZH HfH
TEALSS BRAT S BRI P 10"
BOREAESS R 1000
R B 2
FURTT ORI R B 100
R NGRS/ (Mbits ™) 100
N FAEEEE/(Mbits ) 1 000
PR Smax/ T 10
T Is 900

Wi eyl

3.2 EHFEWEEESSMHIERERIE

SERSVWE T 20 AN BEETT AR 100 AN T AR
%o AT HRAEASCHE M BIEE I SIOE B S SR
REI A RUPE, ARSI BVE S DU 3 R RVERT
bt SCHR[22] BT 8560 4% Y B A A A
5553 IC — € W TE B BRUR, AR5 42 BRI 0 A 4
17, HEEISERFTA AL SRR SCHR[23]
BT SRR R A R R A Rk AR R g 47 1
SRR s SCHR[24) BT B A% S8t A SR [



«59.

BERY 2024 455 8 HA

58 A8 X578 e R AR AT TS BE R 3

T SCHR[22] BT 56 0 B2 R o s AR 4k
R, WMAS SIESERT . B34 T EMIF
THRAE S A BC v S BEUR N, A SO R SR A
S P (PR Guis A SE R RS Iliesk
XTI MW 3FTLAE H, BEEEARRE
I, WP RESEVATESE 8O IERF B R e,
FE15s; WARFIEES 05 B URA B E,
SEAE 14 s, AJ WL H T4% S i i 4% 555 B A 28 X
ARG, BARSSIOERENS, (H R s A A
Moy ARSI T7 R MM AE 61 YOEARR ik 2 E
E, FRETE10s. AW, AT kMR SoE
FEEASORE - B SRR RIS AL B2 40 B3R T T 76.4% Al
77.9%, AE 55 58 B B 4 ) 48 R T 33.3% H
28.5%. XA SCHE H R EE N T St fk
S R AT AR S e, A DAAE A R s o T AT
fEasa],  JE HIRE EE  Em R, BRIE, ARSCHRE
1) 2 T A SRR AN 4 SRy 300 U TR A R 4 1)
PERE.

120

: R TR

00RY e N o
2 soft KRS
ER _
% 60 F . - \_‘-‘
Ewp @ \

20+ ‘X 1 |

0 20 20 0 %0 100 120

RIS
K3 SRARMEE 0

33 HMREHEMES. FRRETRETHEME
S5 TTRR AT A1 EE

N T IRFAEAFFIE R BIELT, A2
HATRIE 55 I A ST Y SRR AN L 7 vk i SR g
Z S, AR SCIE AR 55 809 5004, T BT A
N 20 N IZHH AN 1004, FFASTHR 7%
AR WSRIE . LT RS Ss A S i A AT 55
SERRIN [ EAT XS b, BARE R AN 4 Fos

350
300k O
w o KR
= 250r B L
g 200} R
B 150}
R 150 ]I
&= 100F H
50+
il e
20 40 60 80 100
PR RO
B4 ARFIVEE S, AR 28T & S0
{855 52 R )56

M4 AT DLE ek B A SRR T AL
200, ARG TE RN ARG, IAFI312s, T
fth 3 Fft 5 R VAT 55 58 S TR AR 2, ki F
BERE . 8RR AR SR B 700 152 s
149 s f1 134 s, W] W24 BT BB I, AL
FIT B B4 5% 56 BN Ta) e i, 43 i) L A8 ) B0
WL FF B3 R0 38 A B PR AR 57.1% 11.8% F
10.1%. X2 W AT EEEARMEL T, 5%
FRAT 55 VSRR R, AR ME 3-8 1 5 0 A 56 i %
VAT, WA SR EIE N T B 1& A XA
SRREL, AT DA PRE S FURS b e A R T AR
VEAYECTT 5 Ak, IR LA H S R AR
WS, AR SCHE B F A 3 ROt b O v
(1 58 BT 55 B IR T e, 2 R s Bl n &2
100 1, #fEE. RLFREEE . BiERIEE A
SCHT R B B AT 55 58 BB TR] 43 3 09 43 5. 37 s
36 s M134s, ARSCPrREIE LR WAL, R
HESLVE RN L SE . 20.9% 8.1% F15.6%, X
JEH T YT AR E AN, AERELT
G VA PR DA BV A T DA A0 D BT I P 5 v B
155 BEUR 43T, B DA 22 B0 49 A B0 W 1
I, AR SCHR ) B A 3 R bL AR 1R 5
145 I (B T BT
34 MHRIAEBEHSH. FRHEESTIHER
&R A E R EE

N T BRI F T EAT S BB
A8 FHAH 5] B 0555 A BN AR ST P4 SRR RN EE T vk



m MREF X

« 60 -

HIFARRE I ZE I, ARSI E BT RO 201,
T AE 55 KON 20 A IZHTHE A2 100 4>, A A S
SEFEMBE W RIE . Ry RS SR AR A Ak
BT S5 58 UK TRDX L A& 5 B

ol SRz

R R M
2 I Gt AR A
E oo (AT
X
gé

0 |_||_lll HII
20 40 60 80 100
WA S A
5 AHFERIE A AN FAE S & SR
155 58 B ()X Ll

S AT LA Y, AT A4 S A B AT A 0
FOAT 55 B0 AT 55 56 i IRV B i o AT 55 50 204
B, AR SCHTHR S FoAth 3 AR U7 v AT 55 58 T
oA EET, BWEE . BT, BB L
SRR IS5 58 U TE] 735 32 84 17 s
16 s #1114 s, AP RN LR L k7
FHE B 2% R 38 A% BV (AT 55 52 B TR AR 56.5%
17.6% F112.5%, X2 BT 2945 55 B b wr, i
SRR R, AN T B TR UE Ak S ]
DAL 56 BT BAT 55 BEUR BT, A 8 B
AT S5 HE P AR UL B IR T s R, BOERAT S
G2 N NV PR 1 D 5/ S (T A = R/ 1 G = RS
HRAE 1B, BT DMT 5 58 R 8] 5 A SCRT i i
FMHZEAK. HZ, BEE T EAT S B0 R
I, ARSCATHRRE S HAR A 1 58 A [A] 22 PR
Wi, AR HON 100 NI, B SRR S 5
B [EE 3 142 s, T At 3 PR R A E TS 58
BRI BRARIR 2, R RESE . R R AA S
PR 9 87 s 88 s F 71's, W WA
REFAETS I 20, AT 5% 56 B )2 5
(1, A3 ELE M S . R RS AR AT
551%.50.0%- 18.3% F119.3%. X4 K NTETH %

VR BRSNS AT S TH RO N AE, R A
FHR BN R AR T BB VRAIBC,  TASCHR 1 5%
INT B IE RS X e s 4, ] DASE ARG I HoRS
HEh e AL R T IR L T R . 4R BT, AR
SCATHRSERAE SEM 2 6 U R R 4 B A R AT
PA7E 73 R A BR 1) = vF B BE R, 98 AE 55 56 i
I 8]

4 ZHERIE

ARSCEERT AR RRBR B S
IR DAT, BT T P A 2 o0 ] b e
PRI 230 0 R S B ) O SR, R T 6
XSG FAT S RPN, 8 7 1E G e
X EEAS T AT 55 2 73 Bl T 550 58 5 S0 vy e A8
AN 28 0 26 1°) . SR 45 SRR, AR SO iR SR
FESEIL 7 & TR B A B I R P AT BAgE 20 R A
ARE TR, EREHE = Roh s BRI
TG, gD T RN KR A B A 2
S REAT AL BR (I EKOT A, 8 1 2w i R A
Kb B 5 I v AT 55 I A4 1R 1 I S A R 45 4]
W, STt T 7 G R TSR S5 A N5

SE R

(1] JA, FERRSR, WRARAR, & . IHI 1) 7 24 vt 7 B A 5 B 20 J2 o

XZA RS R B 1], MR B S IEMEHOR, 2023, 21(4):
51-58.
ZHOU Y, GONG T R, CHEN 8 S, et al. Prospect of hierarchi-
cal and partitioned dynamic regulation architecture for new
power load management[J]. Electric Power Information and
Communication Technology, 2023, 21(4): 51-58.

2] HZREREZ, KRR . o 7852023 4
RRO[I]. 775 SR 2, 2023, 25(6): 122-125.

National Development and Reform Commission, National Energy
Administration. Measures for power load management (2023 edi-
tion)[J].PowerDemandSideManagement,2023,25(6):122-125.

[31 WANG W, YU T, HUANG Y P, et al. The situation and sugges-

tions of the new energy power system under the background of



* 61 -

BERY 2024 455 8 HA

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

carbon reduction in China[J]. Energy Reports, 2021(7): 1477-
1484.

FEMK, 73570, 5K, &5 . JE T U 8 a ol 55 1 s i i 9% i
TR L PRI SRR ], "8 70 R 48 B Bk, 2018, 42(18): 8-16.
CHENG L, WAN Y X, ZHANG F, et al. Operation mode and
control strategy for air-conditioning service based on business
of load aggregator[J]. Automation of Electric Power Systems,
2018, 42(18): 8-16.

B, AR, HAREE, S5 T KT P GO AT B A 4R
APRACT L. FFEIR, 2020, 44(11): 4294-4301.

HOU H, XU T, XIAO Z F, et al. Generation and load integrated
optimal scheduling considering adjustable load[J]. Power Sys-
tem Technology, 2020, 44(11): 4294-4301.

FRARTT . T 1) B B )3 PRI v S 2% B A3 BT R [D
SR, 2022,

ZHANG C F. Resource allocation method of edge computing
networks for intelligent manufacturing[D]. Dalian: Dalian Mari-
time University, 2022.

R, PRaA T, e . MR 5 REIR ELHR M [M]. Jbt:
Tk A, 2021

LIU J M, LIN HY, TAO X Q. Internet of things and energy In-
ternet{M]. Beijing: Publishing House of Electronics Industry,
2021.

CHEN L J, ZHU X, CAI J L, et al. Multi-time scale coordi-
nated optimal dispatch of microgrid cluster based on MAS[J].
Electric Power Systems Research, 2019, 177: 105976.

CHANG H H, CHEN H, ZHANG J Z, et al. Decentralized
deep reinforcement learning meets mobility load balancing[J].
IEEE/ACM Transactions on Networking, 2023, 31(2): 473-484.
FEET, BREL, PMAJE . 25 R 55 1iE B A 4100 2 v AT 95 =i B
A Ak 1 B2 SRM (0], B 0 R G R B S 4R
53-62.

2023, 51(7):

CHENG Q, CHEN Y, SUN LY. Cloud-edge collaborative opti-
mization scheduling strategy for fine-grained power tasks con-
sidering service configuration[J]. Power System Protection and
Control, 2023, 51(7): 53-62.

TN, W ETE, B A IR I 2 3 U R T )
M5 B EAEOR, 2022, 20(1): 35-42.

HUANG J, XIAO Z Q, MAO D. Cloud-edge data collaboration

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

method for power IoTs[J]. Electric Power Information and
Communication Technology, 2022, 20(1): 35-42.

JLREE, R, W, & ORI RS L o) A A
i 72 55 55 11 HL AR 0 2508 [J]. W8 00 R 4 E B ik, 2023,
47(13): 2-17.

KONG X Y, MA Y Y, Al Q, et al. Review on electricity con-
sumption characteristic modeling and load forecasting for di-
verse users in new power system[J]. Automation of Electric
Power Systems, 2023, 47(13): 2-17.

WRIEHE, SEH, BT 5G UG HER AT A HLB)
TORWEA]. HEHEER, 2021, 43(3): 9-13.

S AL AL
IIJ,ﬁ‘

CHEN Z Y, CHAI Y, PING C, et al. Research on adjustable
load interaction technology based on 5G edge computing[J].
Huadian Technology, 2021, 43(3): 9-13.

FRIF . T AL 27 & BRI S LB FE[D]. )M
R TR AE, 2015.

GUO F. Research on deploying and scheduling for cloud re-
sources based on virtual machines[D]. Guangzhou: South
China University of Technology, 2015.

HEIMOVSKI G B, TURCHETTI R C, WICKBOLDT J A, et
al. FT-Aurora: a highly available IaaS cloud manager based on
replication[J]. Computer Networks, 2020(168): 107041.
KANAMARU S, KAWAMURA K, TANAKA S, et al. Solving
constrained slot placement problems using an Ising machine
and its evaluations[J]. IEICE Transactions on Information and
Systems, 2021, E104.D(2): 226-236.

BTH, T, Wi, 5. REE BITHE R (L8 A B2
BRI 2% 22 AsBoR 5 R, 2023(10): 38-41.

FAN Y Q, WANG Z, YANG Y, et al. Robot path planning for
rapidly constructing BIT* search tree[J]. Network Security
Technology & Application, 2023(10): 38-41.

TRBEH, B, MAPEE, 55 TR A L BB B R AR A
T 7K P B2 A A 3T 7 95 0], A AR 244R, 2023, 45(9): 1944-
1952.

ZHANG X D, WANG J C, YANG Z X, et al. Analytical solu-
tions for laterally loaded step-tapered piles by state space
method[J]. Chinese Journal of Geotechnical Engineering, 2023,
45(9): 1944-1952.

KONG W B, CHEN J Z, SONG Y B, et al. Sobel edge detec-

tion algorithm with adaptive threshold based on improved ge-



lﬂ MREF X

[20]

(21]

(22]

(23]

[24]

HEE ]

« B2 .

netic algorithm for image processing[J]. International Journal
of Advanced Computer Science and Applications, 2023, 14(2):
557-562.

NAR S, LI Q, WU L J. Particle swarm optimization with nega-
tive gradient[J]. Advanced Materials Research, 2012, 468-471:
2550-2553.

TEPI AR T Ok A SR R I HL I 5 LRI T T (D). B
PEEER 2, 2012.

GUO Y F. Distribution network planning based on improved
genetic algorithm[D]. Chengdu: Xihua University, 2012.
BB, 255, BT, & A IR P 2 AR L AT I
sems S AL THEHLTRE SR, 2021, 43(6): 951-961.

JI H X, JIANG S, ZHAO Y H, et al. Scheduling and optimiza-
tion of multi-job execution in distributed environment[J]. Com-
puter Engineering & Science, 2021, 43(6): 951-961.

PAN J H, WANG H, YANG X G. A random particle swarm op-
timization algorithm with application[J]. Advanced Materials
Research, 2013, 634-638: 3940-3944.

A FE . BUIE GA-BP SLVEAE L ) 58 458 G A TN AE Y e i
HBFE]. A S AR, 2023(11): 53-57.

CEN B L. Application of improved GA-BP algorithm in power
system load forecasting model[J]. Automation & Instrumenta-

tion, 2023(11): 53-57.

=% (1988-), B, RER¥EHGEHEN
HE W E S sl A, Jh e
WEARAF @R TN, EEMNFEES
RG T Rw AR AE AT 5 # ] T AR

BrEl (1981-), 2o, JbpUi i WA
PR R AR, 32BN ) R G0 R
BRI AT S AR

FE (1989-), B, dbnih i WIEEES
PRAE AR, £ I RS TR
NAMRARIZE AT 5 4 ) T AT

#aA (1985-), 5B, JbrHhH R AREAE
HIRAF TR, FEMNFH ) RG A
BRI S RGBT SR TAE.

EEL (1995-), 2, JbEhH RAEEER
PR 2N &) TR, 32 H ) RS R
NARACEAT S H TR,

SESE (1981-), i, Jbni g REBEE
FIRAE TR, FEMNFEEIEEEE
IR, g 7 e B R AR TR 5 AR



