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Exploratory Analysis Modeling for the Measurement of Command
and Control System Effectiveness Based on Granular Computing
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Abstract: The granular principles of explomtory analysis model was investigated, a granular computing based exploratory model was

constructed for the measurement of command and control system effectiveness. The paper focused on model construction, granular

acquisition and attribute function formation in the exploratory model. For the minimizing of the mission completion time, the exploratory

analysis experiment was designed, wih reference to cases of mult-branch joint operations. The exploration shows that the explomtory

analysis modeling based on granular computing can reduce the complexiy by granular conversion and keep consistency of problem

description on different granular levels.

Key words: command and contwol system; measure of effectiveness; eranular computing; exploratory analysis

[1-3]

Zadeh 1997
[4]

:2010- 05— 20
: (70701088; 70771109)
(1977 —-),

3



2010 5

124
' [5] | [4]
. T , t €T
F= (fi.fo, nfu):X ¥, feX 7T v, v= [[¥,i= 1,2, ..M T X
Y
(Xa F7 F) )
(X, F, T) ,
[13 2 , X
X R( ) R ) [X],
[ ] [ X] [ F], (X, F,T) R ,
(X, F, )
([X],[F1.[T])
2
M ,
Row- u Rou-p
RD\/I—T RP—T
b M 2
M
2.1
T M . T={T.) M
. t€y 7
r _ L T, Ly )
(X,F,T), X Ti];[rxli T];[f JF: X E
T, e ,F X M g
. r F(X)
T R, T N , [T]={G,i= 1,2, ..,
N}, T= UG, ¢= NG [T] AT Gi
G []x..
SECT
G! X, fo: [Ix. 7 xe @ : 27
' se({ '



125

v €X [1x. X, 0 fe [1x. M
s€e! s€e!
ET(M) l l
[T] {fel'}
AXLIFLITD, X1 =[x = [ rrrx = g [X]
G e’ L F] [X] M BT [T]
[FI([X])
Vx€EX, [F] (2), [ T]
[F1([ ] me) (2)
,x(;;" x HX;
SECL_T
2.2
(2) , [ F]
Xcx [T] , X
RDM—T,
T Te={Ci,i= 1,2, ...,N}, T= EJICT c!
DM
T(j 9 T 9
ImecinNg, To Ty T . To=To+ Th, LT
DM, T DM . ToNTh= ¢ Ty
ci i T, Ci=(CiI{To))U(To), (= (C/{Te}) U{TH}, T = (T/{To}) U{T4, TH)
Ty T Ty LT Te Ty st (Te)= té(Té)=
ts (T, te(To)= te( TH)= t(T"), e te
T
T [T']= {G.i= 1.2, ... N}, y“:igjl(;?,daﬁcf : T
(X,F,T) 7 (X, F, 1)
2.3

(X, F, 1) ([X]L.IFL.IT])

- ST(M)

F:XE F(X) , P
(7] feo), ([X1.[F].
[T]), [Fl:(Xx] 7 E"Y [F1([X])
[P]. [p]
G fors [Ix 7 xer Xd, fd



2010 5

3.1

OSDBGC

3.2

ET(M)
3.3

(3)

(4)

—_————-T"TrTmN—T—_—_————_—_——_———_—— '!r _________
Bl | R HERIESIE:
S
I
PS EO PZO II T;& T9
) |
Ty
PZ P6 P13 PIS P16 :I TiO Til
J
i
Bllp | B :: n| 5
n
By By B, By || 7, P
[
|
_____ FAFER 1) _ k|
1 M -
Fig.1 Platformr mision assign of mission M
t(T)
LP.EP, T, TEM
Ar(i, )= 1L, T, T, €EM
d(T.,T))
W T
T;
(T = t(Ti)+ 1 (T4)
T .
M T(M)
ET(M) ’
(X, [FI.LT]) . [ X]



(X1, [X]d ; [X]e= (e}, {e2}. {ex)). [X]el= ({es}.{e?}),.[X]d=
T T T T T
(fe }.{em}). [X]d = ({e°).{e}) . [X]d=({e*}.{e"})
[X]d , 0o . [FI([X])=[F]
T(M)
([X]d)= Egr [X]¢ ) )
ET(M) ET(M) ET( M) _
T(M) ? 9
da , , [X]¢ » [ X]er
T(M)
(1 T(M) ” T(M) ’
[X]a P e o a
T(M)
N T
, . [X]a
22%, le' | <22% e [- 22%,
22% | 5 \ [X]e [ X]er K
3, , 2a)~ () . .« Ey"
k
T(M)
.Y kg
B By
k k
ET(‘;(TM) EZ(TM) , ET(}W )
k k k
, 26x25%x1x4x3="7800 ( 262514 3
) ET(M) 2( f)
0.16 0.16
0.14 0.14
0.12 0.12 1
0.1 0.1 09
: : 0.8
0.08 0.08 07
0.06 0.06 06
0.04 0.04 0.5
0.02 0.02 04
0-4 3 2 -1 0 1 4 0-5 4 -3 -2-10 12 3 4 5 -6 -4 -2 0 2 4 6
@ £ o £ © £
0.4 0.7 0.35
035 0.6 0.3
03 0.5 0.25
025 0.4 0.2
02 0.3 0.15
0.15
01 0.2 0.1
0.05 0.1 0.05
0 0 0 -
-0.5 0 0.5 1 1.5 2 0 02 04 06 08 1 12 14 -12 -8 4 0 4 8 12
@ £’ © £ ® £
2
Fig.2 Pobabiliy density of different explore space
3.4
11 , [- 2% ,22% | 5 ,
5]1



128 2010 5

5 eTl P
10 DELL  Optiplex755
, CPU  Intel Pentium Dual E2160, 2G DDR II s
20~ 21h, 3 s % , X
0.35 0.35
TS -
03 ] 0.3 MU 5
0.25 1
0.2 1
0.15 1
0.1 1
0.05 1
-12-10-8 -6 -4 -2 0 2 4 6 8 1012 0 -12-10 - -6 - 220 24 6 810 1”2
3 4
Fig.3 Pwobabiliy density of mission completion time of Fig.4 Reduce dimension experiment and datum
datum experiment experiment
3.5
: 5 54 5+ 57+ 57+ 57+ 7800
| ’ ET(M,)
[-9.61,11.8], g ( [-9.76,11.74]),
’ g ( 4)
4
2 2
[1] , , s (. , 2005, 17(3): 763~ 766.
[2] , ) . (. , 2007, 19(2): 37— 43,
[3] s s . [J]- , 2007,29(9): 1496- 1499.
[4] , , .- L. , 2009, 23(6): 139 144.
[5] s . [M]. : , 1990.
[6] Levchuk GM, Levchuk Y N, Luo J, et al. Nomative Design of Organizations Part | : Mission Planmning [J]. IEEE Transactions on Sysems,

Man, and Cybemetics —Part A 2002, 32(3): 346~ 359.
[7] , , , . c2 [JI. , 2007, 17(5):662- 671.



