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Assessment of equipment operation network capability based on the
anti-missile operation loops
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Abstract: Considering the interactions between equipment that have been neglected in the earlier
research on equipment system-of-systems, an exploration based on networks science is conducted. The
paper presents a model of anti-missile operation network and illustrates the generation progress of
anti-missile operation capability, based on which a capability assessment method of anti-missile
equipment system-of-systems is examined. An example of anti-missile operation network is demonstrated
to illuminate the feasibility and validity of the proposed method.
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Tablel Anti-missile operation equipment

type equipment feature description
T enemy missile T, missile No.1 launched by enemy that can be detected by equipment of type S
T enemy missile T, missile No.2 launched by enemy that can be detected by equipment of type S
. can track all sorts of targets quickly and obtain the information on enemy missile, e.g.,
S early-warning radar S; . - . - ;
launch location, launch direction, flight velocity and land point, etc.
S X-band radar S, the detection core of ground-based middle missile defense system which can track, distinguish and identify the targets.
S early-warning satellite S; detect, track and identify the coming enemy missiles by infrared remote sensor
L process and analyze the enemy information by information technology that has been detected to
D anti-missile control center D, . . . .
gain more detail information and can transmit it to D,
b information processing process and analyze the enemy information by information technology that has been detected to
platform D, gain more detail information.
D anti-missile control center Ds analyze the information transmitted from D, and D, and make the decision based on the field

being equipped in the ground-based middle defense, can receive directions from D,
and intercept enemy missile No. 2 flying in the midcourse phase of its trajectory.
being equipped in the terminal defense and can receive directions from D; and D, to
intercept enemy missile No 1. and No 2.
| sea-based interceptor system I3 being equipped in the sea-based midcourse defense and can receive directions from D to intercept enemy missile No 1.
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Table2 Length of edges in the anti-missile operation network Table3 Length of operation loops aimed at target T,
edges length of edges edges length of edges . number of nodes length of
number operation loop p; L .

-5, 0.793 7 Ds-D; 0.979 1 contained in the loop k operation loop L
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