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Efficient Remote Sensing Common Product Production Algorithm Based on Product Reuse Model

ZUO Xianyu,ZHOU Xiaohu,ZHOU Liming,XIE Yi and LIU Cheng
Henan Key Laboratory of Big Data Analysis and Processing, Henan University, Kaifeng, Henan 475000, China

School of Computer and Information Engineering, Henan University , Kaifeng, Henan 475000, China

Abstract With the increasing demand for remote sensing common products in various industries, the application of high-perfor-
mance remote sensing product production system is increasing. As a key component of the system,excellent task scheduling algo-
rithm can significantly improve its production efficiency. However, there are unique challenges in the production process of remote
sensing generic products. If a large number of workflows are submitted for production in a short time, there are problems of dou-
ble calculation and data processing in the processing of these workflows,and the amount of data required to generate generic pro-
ducts is often large,and the process processing time is long, which easily leads to resource waste and production efficiency de-
cline. In order to solve this problem,this paper proposes a task division strategy based on product reuse model,which focuses on
optimizing workflow processing. Firstly, workflow submitted by users is packaged into a process package according to task repeti-
tion,and processes with repetitive tasks are assigned to the same computing node to reduce the data transmission time between
nodes. Then,a product reuse model is introduced to allow different processing processes to reuse the obtained product results,re-
duce repetitive calculation and data processing,so as to improve production efficiency and meet the high efficiency needs of com-
mon product production. In order to verify the effectiveness of the proposed algorithm,the proposed algorithm and other tradi-
tional algorithms FCFS and SJF are simulated in the CloudSim simulation simulator respectively. The results show that the pro-

posed scheduling algorithm has significantly lower total task completion time and average task response time than the other two
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algorithms, showing better performance.
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20. End for

A 0 U5 34T 6l 2 4 A AR S 2 B BT A AR
WHEATEE M AR — DR R — A TAER
B 55— AT 55 BR0 06 N 0L B B IR AT R G B4 S AR AT 55 Y B 4
-5 3 P B A SRR 1R DR 2 AR G S B e G R L
S22 W) g 32 AR B A T R L TR R — A AR S

i BT A R A AT EE AR R L, B A AR R L Ak B
58
3.3.2 l'ﬁ?muﬁﬁi o H-B

TTERMZE EHEE LS HELT TR ED
AL 52 B B AR 22 A IR 8] Sf il 48 A 4 4x 3 A2 )7 52 I 78 4R AT 55
SRS AR AR T e AR R A TR AR P
I, A BE R A 75 B0 /0 38 A5 T 9 107 O S B AR B R
AT 55 AR R — AR .

N T ARBEIATHE S LR RN P BE o Al o (<<
) R4 A T R BB AE S I ] A TR B AT R AR AR B
A ] /I8 0 DU 5 1o 2 A, o 35 i FG At B 52 B2 AR A S AR 5 A
HOAL AR BT AE B AR T o, U7 23 TIE 32 E I K 32 4 P A 37

PP 161 22 ) 30 5 B HR A 1) R At BACE Y BT A T B4 e R R A 2

L0 R R A =G O M= 37 o LT DR O 7 Bl O (B W5 7 2% ]

Il N T8 S T w.
FFT>< 1

VN €D
_FFT
0= N X2 (10

Horb  FFT Sy 808 F O AR g B F 18], VIN g b 3 2% B9 1> %K
R A 45 R K AT I () G L EE R IR B AR R A AR
A 5500 o0 B 2 I 6 5 ARG ) P 3 I TR A i ) T A R P A
BT RT A5 ATSC X T R B8 PR AT BT AT AL N B T ) K Y
TAETR A BT E R TH R L 2D A BLAR B AR S5 AT R
e oy BLAT I A A R R AR R A AR RAE 55
AR B 53 1) B4 6 4 8

4 HERSH

CloudSim""***) J& i # I 0 B JR A% K 2 I 4% 52 56 22 #1
Gridbus Wi H#EH 09 T 2 W 805 B A8, KR KB =
iJr%%ﬁﬂJiﬁﬁﬁE‘JLﬁLﬂﬁE CloudSim 1] ) #1245 401 9 4
ety 3 S B VR AT 45 A B AL L UR 43 T HE AT 05 AT
IR, #5745 G TR T L SE BT 2 AR VR ) AT 55 R B 1
AR UE A B IE AR SCHR G Sk A Ll
J& CloudSim {5 BV & , 4 N 5 # & ¥ DatacenterBroker LA K&
CloudletSchedulerSpaceShared 2& H 19 J7 1 52 9AT 45 H B &
W R P TR TR TR
4.1 FEIZEE

IDEZS: 4 iy

WA  Intel ® Core™ 15-7500 CPU @ 3. 40 GHz 4k #1
#5,16 GB N £7,256 GB 08 4%, 1 TB P I 8 776

AFAEE . Winodws 10 #24E R 48, 7 & 7 &5 A Eclipse-
jee-juno-win32-x86_64, 1 B T. H. & cloudsim-3. 0. 3, Java JF
KB N JDKI. 8.0,

D F RO BE

45 B8 AL S5 KE R BN 2500~3000 MIP, 1] 2 9§ 4
EH 1000 MB/s,

TAETR B E B R TR L3 T Y 6 28 24 Fhis &
FEE B TAER . P RSB A TAER AL S5 80 1~5.,

PR S 4. CPU B0 0% Bl 1~20, 587 4 1000 MB/ s,
HEBL P B 86 S o4 1000 MIPS. K AL Y 7% 43 e 15 K /N Ay
10000 MB, B SN TF K/ Ry 512 MB, K #8141 A9 4% .0 4b 3 %%
Sy 1, FE RUATL P A % Hi b I 22 AN 3 R UL 2 T A S A A%
ML B A 250~300 MB/s, EHLIY N A7 B K/Nh 2048 MB,
FHLEI A A B 0 1000000 Byte, EHLE A FE 8 10000 MB/ s,

BB AT 45 R0 R 22 o) 0 2 DA 484 - (D FR P 4R 28 1 T4E
T AR S Z A O O R TAE W Z M AR AT TAE RS, %5
FEAE AT A B R R L R DLE TAE R 2 Mt =Lk %A
e 0= O Sl el A N (8 il T W D (e e
S (2 WEURSR M 0, T AR A 19, B B 7R B AR A 5 58 R
eGSR R



322 Computer Science THEHLEIZ  Vol. 52.No. 6,June 2025
DI EWE W2 A7 7E R B AR B Ak B S ST R TR B A Ak B

PAAT: 45 52 B ISF o] 05 B AT 5 A SF 25 o 37 s ] 10 O 4 fi
B A5 53 B #E CloudSim 0 BL3EH RTPS 89k | J6 ok 26 IR 55
Bk DL RS M A S R AT HE S, BRI N T R
TEAT: 45 4502 0o ) 4 S0 e 7 2 3 1 AT 55 R /R S S0 B 2

SRR E 5 A R RAL. IR A A 10 AR A L 4 S
100,200,300,++,1000 4~ T VE . B — 4 TAEF P 94T 55 A

WAF N S LB E
4.2 HERSW

ME 6 0T LLE W, AT 45 TAE g2 i, IR Sk 98 B2 )
AT 52 B o ) 7 A 2 SRR, RTPS 221 45 H At o 32 8 v
JIT PR B i) 22 A K 5 HL I i o 4T 45 2500 (9 46 i, RTPS 53k
Jit R B ) 4 4 T 6 BB 3 T L P T L R AT 55 R4
SR, JIT FH 1 S 55 1 5 o I 39 4 2 A 7E 4 1 PR AIG L R 3 A
B4 1 B A A S B

gl
588288

E§E8 g8 8

EE R/

= RTPS ™ FCFS SJF

8
s

ol

100
200
300
500
700

B 6 AT 55 4 58 W (]

Fig. 6 Total task completion time

MIEL 7 A8 BT, RTPS 8 3 75 5 39 4% 55 i Loz JiE 5 181
WL T FCFS M SJF 5k AR 70 LU 7 T A9 4 fE i 1% L i
PR AT B R TR TR U 10 3T 60 0 303 040 8 X Rl AL 2 1 ) £ 2
- 5 B AT 8 58 4Y

52

50 B-0—0—>0—0=f=0=

48 W
EN
W46 /
] a4

42

40

sssssgesss
HH5HE/A
—&— RTPS —@&— FCFS —®— SJF
K7 AE S5 B L

Fig.7 Task speedup ratio

400
E a0
3
B oM™
ﬁ 100

0

RTPS FCFS
MK

P8 AT 55 By F 2 fif i [6]

Fig. 8 Average task response time

SRIE BN A ATIE SR SR AR R, AR

RORARTS B9 ) B AC SCHR iy T — il 28 7 i 5 T Y ) AE
5530 4 KW . 38 2 7E CloudSim {5 L ¥ 58 19 B2 ] 5 X
LU, AR SR B B T LG S R SR IR 45 T 0k SR AR A I SR Y ik
TN AL 5 B PR R L 2% AR AT 55 BB 52 B ] AT 55 B9 F 1
M 7 B (6 Y S 25 4R T o (EL SR L A SO R SR S TR X R 8L L O3
BCAE 55 093 B h R e — € B R B Al S BORMTRCR A
e R T — 25 B W5 H R 0 ] 7 AR R 23 R

X AR AL R AT A Al B B UL SE BLAE 45 40 TC B9 4 4 L 3R ) OF
(R USRI &

% x o

[1] CHI M,PLAZA A,BENEDIKTSSON ] A.et al. Big data for re-
mote sensing: Challenges and opportunities[ C] // Proceedings of
the TEEE. 2016:2207-2219.

[2] TONG X D. China’s high resolution earth observation system
construction of major projects progress [ J]. Journal of Remote
Sensing.2016,29(6):927-933.

[3] ZHOU B,L1] G,WU G F,et al. A Visual Dataflow Model for
Production of Remote Sensing Products[]]. Journal of Henan
University(Natural Science Edition) ,2013,43(1) :74-78.

[4] FAN Y,LI B,FAVORITE D,et al. Dras:Deep reinforcement
learning for cluster scheduling in high performance computing
[J]. IEEE Transactions on Parallel and Distributed Systems,
2022,33(12):4903-4917.

[5] WANG X,LI N,GONG G, et al. Load-balancing scheduling of
simulation tasks based on a static-dynamic hybrid algorithm[ ]J].
Journal of Simulation,2022,16(2):182-193.

[6] HOFRI M. Disk scheduling: FCFS vs. SSTF revisited[ J]. Com-
munications of the ACM,1980,23(11) :645-653.

[7] ALWORAFIM A,DHARI A,AL-HASHMI A A, et al. An im-
proved SJF scheduling algorithm in cloud computing environ-
ment[ C] // 2016 International Conference on Electrical, Elec-
tronics, Communication, Computer and Optimization Techniques
(ICEECCOT). IEEE,2016:208-212.

[8] QIU X C,ZANG L,YANG D,et al. Multilevel feedback queue
Scheduling Algorithm based on Process execution time [ ] ]. Sci-
ence Technology and Engineering,2015,15(1) :78-83.

[9] ANDERSSON B,BARUAH S,JONSSON J. Static-priority
scheduling on multiprocessors [ C] // Proceedings 22nd IEEE
Real-Time Systems Symposium(RTSS 2001). IEEE, 2001:193-
202.

[10] MIREGURI K,GU Y ]. Simulation of LoadBalancing Time Slice
Rotation Algorithms in Embedded Operating System[ ] ]. Com-
puter Simulation,2019,36(11):247-250.

[11] SHI Y L,SHEN W M, XIONG W C et al. Research on job
schedule and managementsystem for remote sensing data pro-
cessing with cluster [ J]. Computer Engineering and Applica-
tions,2012,48(25) . 77-82.

[12] WU H H. Research and application of task scheduling model in

massive remote sensing image common product generation [ D].



250 B AR — R T A TR R A v R SR 7 A T R

323

[13]

[14]

[15]

[16]

[17]

[18]

Zhengzhou: Henan University,2023.

ZHENG F B,ZHANG Z,YU T,et al. Architecture of Remote
Sensing Producing Line for Supporting[ J]. Computer Science.
2012,39(S3) :181-184,190.

RAJAVEL R, MALA T. Achieving service level agreement in
cloud environment using job prioritization in hierarchical sche-
duling [ C] // Proceedings of the International Conference on
Information Systems Design and Intelligent Applications 2012
(INDIA 2012) held in Visakhapatnam, India, January 2012.
Springer Berlin Heidelberg,2012:547-554.

QIU Y, JIANG C, WANG Y,et al. Energy aware virtual ma-
chine scheduling in data centers[ ]]. Energies,2019,12(4) :646.
LIU Q H,WEN ] G,ZHOU X, et al. High resolution remote
sensing common product generation and authenticity test tech-
nology system[ ] ]. Journal of Remote Sensing,2023,27(3) :544-
562.

ZHAO ] P,CHEN D H,LI H,et al. A Dynamic Integration
Framework of GIS System for Remote Sensing Algorithms[]J].
Computer Measurement and Control, 2018, 26 (7). 186-189,
194.

TSUR D. Faster deterministic algorithms for Co-path Packing

and Co-path/cycle Packing[ J]. Journal of Combinatorial Optimi-

zation,2022,44(5):3701-3710.

[19] HEILIG L,RAJKUMAR B,STEFAN V. Location-aware bro-

kering for consumers in multi-cloud computing environments
[J]. Journal of Network and Computer Applications, 2017,
95(10) :79-93.

[20] LIU P. Cloud Computing. 2nd Edition [ M]. Publishing House of

Electronics Industry,2011.

ZUO Xianyu, born in 1979, Ph.D, pro-
fessor, Ph.D supervisor,is a member of
CCF(No. G4801M). His main research
interests include parallel computing and

remote sensing big data processing.

LIU Cheng, born in 1989, Ph.D, lectu-
rer,is a member of CCF(No. 17262M).

His main research interests include pat-

tern recognition and image segmenta-

tion.

(BLAT G 3 - T 47D



