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Abstract: Aimed at the problem that the uncertain factors exert an influence on platform resource schedu-
ling scheme in the battlefield environment, a platform resource scheduling adaptive optimization method for
uncertain events is proposed. In consideration of the uncertainties of both platform loss and task processing
time, a mathematical model of adaptive optimization problem of platform resource scheduling with maxi-
mum task execution efficiency as objective function is established, According to the uncertainty of the e-
vent on the platform resource capacity or task attributes to determine whether to trigger the adaptive opti-
mization of scheduling, a method of solving the problem based on cloud genetic algorithm is designed. The
simulation results show that a better relation between platform and task is obtained by using cloud genetic
algorithm and the mission completion time is shorten.
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(TFT=135.15 s)

[F]0 020 30 4 60 70 8 90 100 10 120 1
PI| 15 | || [T TI0
P2 I | TI2
P33 | Til T2 TS ]
P4 [ m
PS| 16 | || ™ |
P6
P7 ] [ T3 1
PS| T6 [ BT ™ | V] |
POl T4 | [ 117 T
4o [PI0) [ 18 T [ m4 T T6 ]
B [P il
ﬂ | IETEI |
P13 il | I v} |
Pl T5 | TI2
P | I T
PIg] 1 | | T2 |
P17 TI7 | |
PIg 7 | | | Ti6e |
o T6 | [ 18 [ 115
[B20] T7_| | | TI6_ |
[ETTININ NS N PR
B3 B BLR KBRS PR 5T B R 2 ST

BfE](TFT=122. 47 s)

Fig. 3

Platform scheduling scheme and execution time

based on improved simulated annealing algorithm

optimization (TFT=122.47 s)

i [0 1020 30 40 50 60 70 8 90 100 10 120 13
[P 15 TI3

P2 T1 | | T2 |

P3| 13 ] | | | VR |

[ p4] | P

[PS| T6 | [ 15 ]

P6 TI0 |

7] il I [ ¥

p8| To TI0
o 11 Y TIT i
5 [P10 [ 171 | | [ T4 T Ti6 |

PLI ||

12|

|1 1 [ I T2 [

pl4| 15 | [T

Pl | I VER |

Pi6| il | I 2 [

P17] TI7 TS | | T

P! 7 TIS [ 161

P19 T6 [ 115 |

P20) G| [ T8 16 1

— NS N RN

Bl 4 mimfEEEIULE BT 551 6 TR BE T 58 AT [A]

(TFT=117.12 s)

Fig. 4 Platform scheduling scheme and execution time

based on cloud genetic algorithm optimization

(TFT=117.12 s)

4 4EE

ARICWFTE T 5 BRI E T 58 52 B AN € S AF
SN I B TE PR AR T 25 T P B R R 55
Ak BRI [ Ak W9 5 TR AN B 2 P i CGA B8
FFAL BT S5 65 R R AT IR HRE B )5 i 4
R ISA FRAAL G RS SR EAT X LE L D LA IR 3R
W] CGA 3015 R S 1 Y 4 J8L {1 i 5 LR (8] L SIE R 17
BTz AR Tk E N PE DA 7 12 A AL BRI P T THT
FROANTA E P HAT I I . el Tl A 2358 vl e A
TEHAUANH RE ST A 3%, i3k 26 P 38 B 28 e X o
TN HATRE ST 7= A 5 DRI Ol 22 1 1 25 i A
i PR R0 U IR AE ) L SR SR BE ) 52 M 25 )
WA Fi it — BT

£ 2% 30k (References) :

[1] LEVCHUK G M, LEVCHUK Y N, LUO J, et al.
Normative Design of Organizations-Part | : Mission
Planning [J]. IEEE Transactions on Systems, Man,
and Cybernetics Part A: Systems and Humans,
2002, 32(3): 346-359.

TRASE , WRORPH, 22 L. 58 U (R BR 1R A4 557
BRAWIMER A [T RETRSETHEA,
2012, 34(8). 1621-1629.

ZHANG J Y, YAOPY, LIF. Task-Platform Rela-

tion Design Model and Its Algorithm under Comple-

[2]

tion Time Constraint [J]. Systems Engineering and
Electronics, 2012, 34(8): 1621-1629. (in Chinese)
SRANEE - WEfBH . R . 25, JET DLS # GA #IfE:
WAL FERIBILE IS [T RELESH 74
A, 2012, 34(5): 947-954.

ZHANG ] Y, YAO P Y, ZHOU X X, et al. Ap-
proach to Operation Task and Platform Resource
Matching Based on DLS and GA [J]. Systems Engi-
neering and Electronics, 2012, 34(5). 947-954. (in
Chinese)

HAN X, BUI H, MANDAI S, et al. Optimization-

Based Decision Support Software for a Team-in-the-

[3]

[4]

loop Experiment: Asset Package Selection and Plan-
ning [ J]. IEEE Transactions on Systems, Man and
Cybernetics-Part A: Systems and Humans, 2013, 44
(3): 237-251.

LEVCHUK G M, LEVCHUK Y N, MRIRINA C,

Normative Design of Organizations-Part [l :

(5]
et al.
Modeling Congruent Robust and Adaptive Organiza-
tions [ J]. IEEE Transactions on SMC, 2004, 34(3):
337-350.

AR, SRAEN, X, 4. C2 U5 F A0 I Ry PRI
ok ). RETRESHFH AR, 2007, 29(7);
1102-1108.

XIU B X, ZHANG W M, LIU Z, et al. Adaptive

[6]



92

2T RRR AR CAARA RO

2017 4F

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Design of C2 Organizational Structure [J]. Systems
Engineering and Electronics, 2007, 29 (7). 1102-
1108. (in Chinese)

L, R, BRVE, % OREENET C2 8145
“FE-TFERFBITHMERSL [J]. RETERYS
AR, 2010, 32(12): 2576-2583.

MOU L, ZHANG W M, CHEN T, et al. Task-Plat-
form Relation Design Model and Algorithm for C2
Organization Structure under Uncertainty [J]. Sys-
tems Engineering and Electronics, 2010, 32 (12).
2576-2583. (in Chinese)

WA HE. He T CPN AT [ 4T 55 i #4 2 th 20 U A
i B BRI RS (D], Kb BERRFEHR K
2R AL, 2008.

YANG C H. Research on Model, Simulation and Op-
timization for Task Oriented Command and Control
Organization Based on Colored Petri Net [D]. Gradu-
ate School of National University of Defense Technol-
ogy, 2008. (in Chinese)

WAWE, X, BREDHE, 4. ShaSfardibe T 4eE
RS M HRA g5 B U] RGi RS
&, 2009, 21(1): 9-14.

YANG C H, LIU X, CHEN H H, et al. Research
on Simulation of Task-Oriented Agile Command and
Control Organization in Dynamic Mission Environ-
ment [J]. Journal of System Simulation, 2009, 21
(1): 9-14. (in Chinese)

5L NHEM AR T C2 RS s 0E B
e 5E [D]. Kb ERiR2EBOR R =5 A
Bg, 2011.

MOU L. Dynamic Adaptive Optimization Methodolo-
gy of C2 Organization Structure under Uncertainty
Changsha: Graduate
School of National University of Defense Technology,
2010. (in Chinese)

BLRHT Bad, RHEl, & C2 S5SNIk
MR 5ok (I, EHEBEESRGE TR, 2012, 26
(1) 35-41.

XIU B X, MOU L, ZHANG W M. The Model and
Method of C2 Organizational Adaptive Optimization

Mission Environment [D].

[J]. Military Optimizations Research and Systems
Engineering. 2012, 26(1): 35-41. (in Chinese)
LEVCHUK G M, KLEINMAN D L, SUI R, et al.
Congruence of Human Organizations and Missions:
Theory Versus Data [C] // Proceedings of Interna-
tional Command and Control Research and Technolo-
gy Symposium. Washington, DC, 2003.

LEVCHUK G M, LEVCHUK Y N, PATTIPATIK
R, et al. Mapping Flows onto Networks to Optimize
Organizational Processes [ C]//Proceedings of the 7th
Command and Control Research and Technology
Symposium. Monterey. CA, 2002.

LEVCHUK G M, YU F, PATTIPATI K R, et al.
From Hierachies to Heterarchies: Application of Net-
work Optimization to Design Organizational Structure

[ C]// Proceedings of the 7th Command and Control

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Research and Technology Symposium, Monterey.
CA, 2002,
YANG C H, CHEN H H, LUO X S. Optimization
for Designing the Robust Organization and Adaptive
Organization [ C] // Proceedings of the 13th Interna-
tional Conference on Industrial Engineering and Engi-
neering Management, Shandong: IEEE Press, 2006
2761-2765.
oW BH . SRASE . 2280, 4. 35N PEAR HE RS i 4 U
GEI R CI D ——ZH 23 [0 P 9] 4 7 32 Fn ik Oy 2 2
® ] BETRR A CARB MO . 2012, 13
(3): 54-59.
YAOPY, ZHANG]J Y, LIW, et al. The Develop-
ment of Adaptive Organization for Command and
Control ( [[ )>>—The Summarize of Adjusting and
Testing Methods for Organization Adaptability [J].
Journal of Air Force Engineering University (Natural
Science Edition), 2012, 13(3): 54-59. (in Chinese)
FhEL, WERBA, 2RI, 45 = SRRl 451
RS [T RE TR S TFH A, 2016, 38
(9): 2086-2092.
SUNY, YAOPY, LIM H, et al. Adaptive Adjus-
ting Method of Command and Control Structure of
Army Organization [ J]. Systems Engineering and E-
lectronics, 2016, 38(9): 2086-2092. (in Chinese)
WA, KuJy, B4R, & msfe sk L
(1. 724, 2007, 35(7): 1419-1424.
DAIC H, ZHU Y F, CHEN W R, et al. Cloud
Model Based Genetic Algorithm and Its Applications
[J]. Acta Electronica Sinica, 2007, 35(7): 1419-
1424. (in Chinese)
BEAR, XIEH, 40KRA. TR BERENDI%E S
HE AR B AL [J]. fe 48l 507 5, 2016, 38
(3): 51-54.
CHENG Y J, LIU Z T, ZOU Y J. Target Assign-
ment Problem of Air-defense Missile Based on Cloud
Genetic Algorithm [J]. Command Control and Simu-
lation, 2016, 38(3): 51-54. (in Chinese)
MR, NEWE. RIES BB NIEENE [T hE
THERLF, 2004, 6(8); 28-34.
LIDY, LIU CY. Study on Universality of the Nor-
mal Cloud Model [J]. Engineering Sciences, 2004, 6
(8): 28-34. (in Chinese)
LR T o BB AT E M IS 5 SR
[D]. Fiff: RHEITER:, 2015.
CUI X J. Uncertainty Theory and Experiment Re-
search Based on Cloud Model [D]. Shanghai: Shang-
hai Normal University, 2015. (in Chinese)
YU F, TU F, PATTIPATI K R. A Novel Congru-
ent Organizational Design Methodology Using Group
Technology and a Nested Genetic Algorithm []].
IEEE Transactions on Systems, Man, and Cybernet-
ics-Part A: Systems and Humans, 2006, 36 (1):
5-18.

(%% . RAats)





