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Fig. 1 Schematic diagram of formation SoS

2 A ZR SR B i AR T 73 AR 3 8

1) S AL TR 19 5 D2 SUEBUE 55, P S
SRR 5 S5 5 B 2 AR AR R v, SR AR e
WIS 3

2) BRI A D GBIE T R CA P A
2 AR R EEM A, W 2 A AR PG AR SE A
AU T AR

3) BN B iR R SRR T B A LR AR



—t

RS S48 2018,36(24)

www.kjdb.org 15

SE VRSP A, S AR AL DRI AT AT R
EVBERE , T8 2 BAAE f A 2R 2L 25 50 B A4 e L7 1) 4
fik e
2.2 Hrp MK BRI

F R T B g AR R X, R AR A RIS B
R GUFIA R 54 ST AR BEA T X i Ak (151 2) o
AR 2R 52 R AR S T U7 AN WA BB A 7, DAL
U5 XU A B A i A . PRAAUR AL i
XOTVE A Z N B A5 R, ME R S R AL AT 3)
M 75 SR 53— 5 HEA T RO RS U o 4L R A Sk A )
FFANTEIE— AN 5 BT 8, T DA — 7 A A4 1] %o
PRL LR - e OO & 71 E S (B AL B A SR S I
RIS I7 XS P B F b o X7 80719 s
JEOR YR 2R 2800 S BER IR R AL, SRS FEEAT R
— R, BRI — T IR BRSO R

K2 AR RS HOR B

Fig. 2 Schematic of formation SoS engagement
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Fig. 3 Structural classification of formation combat SoS
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Fig. 4 Hypernetwork concept model of formation SoS
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Fig. 5 Hypernetwork model of formation architecture
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Fig. 11 Flow chart of formation radical evolution modeling
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Table 1 Index statistics of progressive evolution model at different time
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Fig. 13 Trends in progressive evolution architecture
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Fig. 14  Change rule of radical evolution architecture
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The evolution model of surface ship formation system
based on hypernetwork
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Abstract System dynamic evolution is a cognitive foundation of structure optimization and effectiveness evaluation for formation system of
systems (SoS). In view of entity heterogeneity of the formation, coupling of the system, and emergence of combat SoS, the paper firstly
summarizes the evolution characteristics of surface ship formation. The evolution features are summarized from four aspects: information
drive, function emergence, structural time change and overall correlation. Secondly, the elements of formation SoS are abstractly analyzed.
The battle of surface ship formation is divided into two stages, prewar growth and war confrontation, for architecture abstraction. Thirdly, a
hypernetwork model of formation SoS is established, and the conceptual model and structure model of the hypernetwork are established from
different perspectives. Lastly, task driven progressive evolution modeling and information driven radical evolution modeling based on
hypernetwork are proposed. The evolution model is given calculation method of formation SoS. According to calculation example of
formation combat, the evolution model can effectively describe the process of formation SoS combat dynamically and provide strong support
for formation structure optimization and effectiveness evaluation.

Keywords surface ship formation; hypernetwork; evolution model
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