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Weapon Equipment System-of-Systems Capability

Planning Based on Multi-objective Optimization Model

XIONG Jian , ZHAO Qing-song , GE Bing-feng , CHEN Ying-wu
(College of Information System and Management, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Weapon equipment system-of-systems ( WESoS) capability planning is an important part of the WESoS research area.

Taking the time span and cost of capability planning as the optimization objectives, the multi-objective optimization model of WESoS

capability planning is proposed. At the base of WESoS capability spaces description, the method of modeling WESoS capability planning

is presented. Genetic algorithm is employed to solve the optimization problem. Then the quantitative method of capability gap analysis is

presented as well. The proposed approach provides groundwork in certain degree for quantitative analysis of WESoS capability. Finally,

a numerical example is given to illustrate the reasonability of the proposed approach.
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Resource parameters of capabilities development

Capability Required resources - Capability Required resources 4
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Tab.2 Gap analysis of each feasible solution (¢ =20)

No.  Timespan  Cost Gap No.  Timespan  Cost Gap No.  Timespan  Cost Gap
1 14 1502 0 20 1005 0 13 26 854 0.21
2 15 1335 0 21 996 0.07 14 28 820 0.27
3 16 1262 0 22 957 0.14 15 29 786 0.30
4 17 1239 0 10 23 902 0.03 16 31 758 0.34
5 18 1217 0 11 24 876 0.21 17 34 730 0.27
6 19 1099 0 12 25 857 0.21 18 35 717 0.30
HFE20H,5E 127 MEIMRITERALE ¢ = Version 1.0 Volume I: Definitions and Guidelines[R]. U.S.: Department of
Defense, 2003.

20 HFRE I 22000 0, BEHHX LERE Ty LA 7 87 ¢« =
20 PR ] 5 _F RE A2 58 42 2 1R R0 A 1 7 oK o
TERT IR L A B, P Je i FERe ) 25 B/ VY
FRRI T %8, Qne s Rl () LA B 2k [ 900, 10007,
5% 8, I % 9 Ay %€ 10 W JL R, ILi AN %
FERE TR 7 S8 W RE 1 22 1 UL N7 2 9% LK) s [
T, R 28 85 45 % TR R 1 R 7 S8 1)
RE 12200 MR e #ET7 4% 10,

5 H#RIE

ARG ECAR A IR R B B R AL T B I8
RES ALK I ) RS AS (19 22 H AR DU ALY, 7 it 3k
it EARAL T AR AR R AT 2B BT T ik
AR R R RE I MR B S i 17—
B MR O AR A R R R R TR Bt
NGRS ok e = DD i T Wi 8
PRZRE MU — A 2R Y e, 1T 1 22 AN
TETE , AR A VR 2R RE T HLR B8 XURS: 2 T — 2P
FHRABEFEH IR

2 % 3 #k:

[1] DoD Architecture Framework Working Group. DoD Architecture Framework

[2] BXFHEWR, A, BT, RERARRR) = HMRTE ]
Il Bl A R 2241, 2009, 31 (1) £ 135 - 140.

[3] NATO. Handbook on Long Term Defense Planning[ R], St. Joseph

Print Group Inc., Canada, 2003.

[4]  McQuay W K. Collaborative Environment for Capability-based Planning

[C//Proceeding of SPIE Enabling Technologies for Simulation Science,
2006: 318-327.
[5] The Joint Capability Integration and Development System(JCIDS)
[R]. PM-2001 - ISE, 2003.
[6] Richard H, Geoff W. A Systems Approach to Defence Capability
Planning-A Work in Progress [ C1//SETE99, Adelaide, Australia,
Oct. 1999.

(7] #BT, "L, WImeE . R RER R TR
THELI]. RGTEEM, 2006, 18(12):3599 - 3502.

(8] AYUE, R, Wi 8, 5. FHENBRSRENIZ
TSI R HOR A B (). BB R 22441, 2007, 29
(5): 128 -131.

[9] Bui L T, Barlow M, Abbass H A. A Multi-objective Risk-based
Framework for Mission Capability Planning[J]. New Mathematics
and Natural Computation, 2009, 5(2):459 - 485.

[10] Ministry of Defence. MOD Architectural Framework Customer 1
Community of Interest Deskbook, Version 1.0 [R]. MODAF,
Aug. 2005.

[11] Carlos A. Evolutionary Multi-Objective Optimization: A History
View of the Field [ J]. IEEE Computational Intelligence
Magazine, 2006, 02: 28 - 36.

[12] Deb K, Pratap A, Agarwal S, et al. A Fast and Flitist Multiobjective
Genetic Algorithm: NSGA-[[[J]. TEEE Transactions on Evolutionary
Computation, 2002, 6(2): 182 -197.



