wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

BEFMitER AR ZNEEREESNMRERZE
XUSZ3Z, REfE, #Hit

5IAEX
XS, REfE, B BETFMHBRABEENBEREESWRESED]. HEEE 2022, 49(11A):
210900125-6.

LIU Wen-wen, XIONG Wei, HAN Chi. Communication Satellite Task Relaxation Scheduling Method
Based on Improved Hyper-heuristic Algorithm [J]. Computer Science, 2022, 49(11A): 210900125-6.

BN EEE (SERXINEE IE JIRNBREENE)

Similar articles recommended (Please use Firefox or IE to view the article)
ET=XRENAESNEE

Optimal Scheduling of Cloud Task Based on Three-way Clustering

HEHEE, 2022, 49(11A): 211100139-7. https://doi.org/10.11896/jsjkx.211100139

> Had oo p SR B LIEZEREEEE
Reducing Head-of-Line Blocking on Network in Hadoop Clusters

HEHNRIE, 2022, 49(3): 11-22. https://doi.org/10.11896/jsjkx.210900117

EFNHRFINSHBAERRTs RAMHFEETE
Load Scheduling Algorithm for Distributed On-board RTs System Based on Machine Learning
IHEHEIE, 2022, 49(2): 336-341. https://doi.org/10.11896/jsjkx.201200126

TEHRBESHERNSEESE
Dynamic Task Scheduling Method for Space Crowdsourcing
HEMREIEE, 2022, 49(2): 231-240. https://doi.org/10.11896/jsjkx.210400249

HEIH S THINGITEDAGIESERE X
Failure-resilient DAG Task Rescheduling in Edge Computing
BRI, 2021, 48(10): 334-342. https://doi.org/10.11896/jsjkx.210300304


https://www.jsjkx.com/CN/10.11896/jsjkx.210900125
https://www.jsjkx.com/EN/10.11896/jsjkx.210900125
https://www.jsjkx.com/CN/10.11896/jsjkx.211100139
https://doi.org/10.11896/jsjkx.211100139
https://www.jsjkx.com/CN/10.11896/jsjkx.210900117
https://doi.org/10.11896/jsjkx.210900117
https://www.jsjkx.com/CN/10.11896/jsjkx.201200126
https://doi.org/10.11896/jsjkx.201200126
https://www.jsjkx.com/CN/10.11896/jsjkx.210400249
https://doi.org/10.11896/jsjkx.210400249
https://www.jsjkx.com/CN/10.11896/jsjkx.210300304
https://doi.org/10.11896/jsjkx.210300304

http: /www. jsjkx. com

DOI:10. 11896/jsjkx. 210900125

Sy THHF

ETHHEBRAREZNBERFEIEERSRMAEGIE

Xjxx /& F B i

MAIRAFBEREFRAABREALRE S 101416

B ALRARREEARHEMAFTRT . EE2RASRJACLEESALGLE, 5 ALNTHEELEE T EBSE
EHHRFEH A TR TR L X FBIRRESFPHEFHEO T XN L BRE T EES AL GRTAEAR B
B A AR SR R ESFEREERTRGTRE . RGES G THAFE, i b R —FHKT
ALEFHORBE T E SRR KB ZLERMAIERLEEAZELEFRS SFRFEZEFRAZEP A G4 SLFT
Fr AR E B K I F AT A S AL, B B R R AR IR K 7 X AR h 2 % M o r N B R, kUG 8 A SR B RS kAt B E
T A e AN R A e it Sk e A A

KPR AL EE SRR AR L R R

REESES TN927

Communication Satellite Task Relaxation Scheduling Method Based on Improved Hyper-heuristic
Algorithm

LIU Wen-wen, XIONG Wei and HAN Chi

Complex Electronic System Simulation Laboratory,Space Engineering University Science and Technology,Beijing 101416, China
Abstract Under the background of increasing satellite communication support pressure,it is necessary to continuously improve
the efficiency of communication satellite task scheduling. Task scheduling conflicts are mainly concentrated in communications
task application time and bandwidth resource conflict, this article through the way of relaxation task application conditions,estab-
lish communication satellite relaxation model of task scheduling, with less time and bandwidth adjustment, reduce the conflicts be-
tween tasks,increase the likelihood of task for the satellite resources,improve the task can be enforced. On this basis.a super-
heuristic algorithm based on artificial bee colony was proposed to solve the model. The artificial bee colony algorithm was used as
the high-level selection strategy,and according to the characteristics of the satellite resource scheduling problem,seven low level
heuristic operators are selected for sequence optimization,and simulated annealing is used as acceptance criterion to avoid falling
into local optimum. Finally, the effectiveness of the proposed relaxation model and algorithm is verified by simulation experiment
and improved algorithm comparison.

Keywords Communication satellite, Task scheduling,Improved hyper-heuristic algorithm, Slack model
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Fig.1 Task requirements and satellite resource matching process
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W
o
fu
A
S
R
L\

i
Iy
DI
.. H
>
i

5] AL 4
& 5 & B
&AL AR

P

S
By

B JZ2 S 1] U AL A L PR 880 ) M 3L B T — R B IR
FR& XS F (0 LLED , R ZE R kX8 7580t

7] F 5 S I RO ) R VA R B R R R R A R
BB R R R R R R TR O R 28 & 2U A R R
P FER— A PLOR A2 TR 2 8 & 557 58 R ) 45 AE
5B B E A S & 130 e & N5k, T B a] A
SR A 5 R — 5 1) 2 32 o ) AT RE R . AR I SOk [8-9 ] 1y W
5, W AR AN J2 T2 0] S0 B T AR R R = 2 Y )
R 3R R ) RBURE R A B e T B R S AR RO S MUk
i A5 9 LA 8 g 3 P R A
3.2 EEE

P78 e o A 7 P DR B = RENETE T2 EP S (A S
N ] S A L 3E I B BR B0 T ] L B R i A 2) IR 2
R FHE.

55— 43 0 [ R IR 3 I BRSO T ) AT AR A A i
F2 B A 2 [ 2 BT ) G e ) i NS N PR BT

1555 5 105 B2 R 43 50 HE AT O 75 R0 4R A 3 - N M E 55
B MMHETE Sl 1,2,3,4, -, NJE R G F 5
IGIGITH) T={T,, Tys s Tisers T} T fRFMES (0 M
NEERERERBE - HNHEEF R HFH S, S, -,
SjeteySus S ARERTBRBEIR j . 0 & AT 55 BE ML 43 e TR BE
U 4% FRAT 55 )% 5 T8 B 1L B2 9 U8 40 T i) S T 7 1) S=1S5, S
Sy sSuse s Syt AN 3 iR . MRS 7 AL AE B N, A

AR TE BT HR RIRE
(10 [ 7o [ 13 [ 10 ] [Tx] 1E% 191
[Ss]Ss[Ss[Sul[si] mmwrmsmers

Pl 3 IR A
Fig. 3 Satellite scheduling code

TN PR BT < LA E AR R B PR S SR 109 3 1 B2
T v A e A (O ARTE] Dy

F=aC,+fC, (13)

FoWamERERERET., REREAXBEFELS
5 SR W TR R Y A AR T T8 (E TR B RO )
WL HAFmaEmERY ., RERRLE T FERERm
Bk s AT R R [l e T VR A B A R A i O 2
PRt 3 2 £ T O PR A S L AR R B AR MR R e R AT
F T 1) A L% 2 5 o TR Ik 75 2 4 A1) AR 4 AT 55 I 310 R 5 R Y
TR SR E B RN E . AT T A2 R K
LT P FILSEENA 34 AEATRIEREMNA 44,

EPXAL 5548t F R — AL 45 B8 /0 Tl — Ik B8 R AT 55 5% vh
AR Rl EE I, H T 58 FEULE N B F R E.

BT LLHL . B RBE LA AR, NI —AT 45 17 51 vh
B AL 38 B o7 38E A7 38 #t

B LLH2 BT A B R BEVLAIE — 4 55 77 71 ik 5
PAAS LB 55 7 B 0 BT IR A A B SR B AT

BF LLH3 P48 E W B — £ 55 )7 51 P B pLaE £ 3 )
4 (L FEBEHF R A K T A HES

BT B URAE 7] — R IR AT LA SE B 2 AT S R IR T LR 2
LR, BRI O T R R SR AR S LA R F

FF LLHA: A RBE AL AE XARAE , AR — T8 %R )F
A1 v B AL 3 R 7 30 AT 38 48

210900125-3



Com puter Science THEHLES Vol. 49,No. 11A,Nov. 2022

BT LLHS5 . 28 B4 E , R — TR W IR )7 5 b i ML i 5
1AMz o L AL 4 Sy b 10 B U,

S LLH6 . A48 38 AR AE . 76 TR B2 T 51 vh B AL 3% 5
— AL E B ARG RS T,

A LLH7 . SRR AE R — TR BT 5 b B L% 25
1805 ML T 58 B A1 AFNT 5 8
3.3 SERBEKXER
3.3.1 #fERw

ANTEREEN Y BEEH SR> 5 TS5
fEAEHE A . AR SCET T A TRk B AL 1R 8 e & B0k
RS R TR T AT SRNEE AL MAEAT
WM EEIRHBRIAMERRE AR T MNIERBERE T
AR A (B AT 2R N TR AR B 8 B A A A SR IK
Jot BB R M RBENLA: B, R Z R A R L E A
B, WA 4 TR

2 4 3 4 7 2 5

LLH2 LLH4 LLH3 LLH4 LLH7 LLH2 | LLHS

P4 N TS R B Y 2

Fig. 4 Coding of artificial bee colony algorithm
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21.013 21.013 20.979 21.121 20.983 20. 843 21.361 21.312 21.057 21.020 21.070
A A A
(s 32 33 33 33 33 33 33 33 33 33 32.9
23.097 23.625 23.174 22.927 23.197 23.009 23.108 23.258 23.257 22.958 23.161
B A ’
3 37 36 36 36 36 36 37 37 36 36.3

() BB A
ST GR B HHABC B %k M RE, 5 TABCHY
IGA™ B gk i A7 % e 9286 . AT 45 BRI 2 50 A4~ AT 55 Hi ik
g 7 fryl,
7 WS4

HHABC 8 1 R B B & Me =100, Fh B £
H pop=150,ABC.IGA 5% 9 A IR B ¥ % & S Mc= 300,
FhEEECE N pop=050, Hrh st fE B 28 AR Ky p=0. 8,7
SRR v=0.2, NI BRBALYE KW, 3 F L S BB AT
10 U, LA BRI 0030 32 % o fige o i % B0 2R A7 20 T 245 SR
8 TH . IGA LR MR {E 23, 853, It 24. 302,

Table 7 Communication task set 2 X . . o . . .
— : —— TN 23. 4545 TABC 553 5K fig ¥ 23. 875, i f % Ky
e gp, BEE TR ERHEF w g 24. 145, 3% 2/ N 23. 532; HHABC 53R 38 4 25. 531,
vl 1o ] 2021/8/17 2021/8/26 L oos TSy 25. 930, T 25K 25. 079, 3K it B bR X918 b IGA 42
8100 8100 B T7.04% .l IABC #2857 6.94% . HE 5 il LIFH .10
wke 10 p COUSATERURE g Yz A7 HHABC 4 0 03247 45 9 08 T 1GA F1 IABC,
: : PLES IR 38 8 25 R S i, HHABC 83 19 34 i 72
askso 8 . 2021/7/27 2021/8/6 0.9 & 6 BT s FLAE 3 AR ik B v AR AR 4 s Bk 1 R 3 00 A L i T E AT
R e SRME . RAVOR ARG R 7 PR
F8 YU HITRER
Table 8 Simulation results of scenarios
EAT 1 EAT 2 EAT 3 EAT 4 EATS EAT 6 EATT EAT 8 EAT 9 EAT10 FHE
HHABC 25.400 25.51 25. 388 25.874 25.395 25.079 25.622 25.707 25.407 25.930 25.531
39 39 10 10 39 40 39 10 39 11 39.6
A 23.865  23.666  24.007  24.121  23.912  23.863  23.454  24.302  23.656  23.685  23.853
38 37 37 37 37 38 38 39 38 37 37.6
e 23.674  24.059  23.987  23.896  23.532  23.722  23.939  24.145  23.701  24.097  23.875
36 38 38 37 36 37 38 38 37 37 37.2
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