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Abstract: Aiming at the deficiency of current system-of-systems effectiveness evaluation methods in the
characterization of complex dependencies, the functional dependency network analysis (FDNA) is introduced to evaluate
the effectiveness. In view of the basic defects of the existing FDNA methods, based on the utility theory, an improved
FDNA method is proposed, which is based on virtual nodes and satisfies the utility constraints, making the structure of
the method clearer and the logic more rigorous. Through the case of air defense and anti-missile, the results show that
the improved FDNA method has feasibility and effectiveness in the effectiveness evaluation of the system of systems

are verified.
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3 Bt
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S L ENE LG KI5E-Bi 7 (naval integrated
fire control-counter air, NIFC-CA) &4:1*Y, i H
JL BRI BB 25 S A 2R o SR Ml 37 55 g - 2 4R F-35
a5 S BLAR GBS B BB IR N B SOT 73 38OR) F AR I A%
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A AT AR TR B E LR ), 24
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WA SCHR[13, 20]FT 42 H B f# ¥k FDNA W 2%
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DhRe AT 0 i, v RERI(S). T (D FaHE (D).
TRRE(A)ETNEETT &L, BLAKRE I fi(Cap), #E710
Kl 8 FIToR TR M I 2% o 25 FE 25715 i H 5 A E
EE 8 gl AL A, T Th ae AR 4 ] 9
Fios, SF R &1 SIS B R 1 AR

8 BRI BAAR BF A Z2 Th BE 1R #1  £%
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B9 SIANERT R FERITEEKE M %
x1 BEIRMRHOMERBMNEFHTRIER

%5 B AR FEASL
1 CVN #8542 AAFIGIE IR A
2 CVN 4 & ALFERRE T AR 5
3 UCL #R R & 4% 5 UCL ¥ & B & 2k
4 DDG #£in] IR ALIR W A b
5 DDG 3§42 E P & KR MAGIET 58 & 2hk
6 E2D 329 & 43 % FREHIRM 2 46 5 8 F xhk
7 E2D #5345 % 0 5 TREMISE AT LB F ARk
8 EA-18G #1& ¥ 5 R R RALIT R A & Rk

9 F/A-18 4T 1 EdAY &
10 F/A-18 47 2 i &
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16 E2D #Km]
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20 F/A-18 4T 2

21 F/A-18 1% 3
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F2RF/A-ISHET 5 A Fachk
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% 2 B F-35 KA REH &
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(LR
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PAFR 1 45 22 795 RUSCREAELVE B AME B 1k R
FIRkRE, E2FZET, BIEZ AN aH T
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1) R SRR E N 100, HARFTE
U E B2 EE SE N 100, ML TSR R AL REE
100, 5220 ST RAR 8, ZTEE
SE ZU4E N NS 50T, 7k R i K EE(E 4 100,
N AR R

2) IR A S MEESS, LKA FDNA U7
TR TR 22 H DG B TT Ao R T X 28 o i 1 R IR R
REfE N 80, AR AU H B AEEHR 100, A R
RREAE Y 92.82. 4l UF L& 4T s RN B B 2K Re
SE F&y 0 B, RS R AR (97 40 22 AREE) T
B RIMR 2, 25 R 10 BTos

CVN4g4x
CVNAE
UCLAR ¢
DDGE

DDG# ¥
E-2DiRn|

Wk AR

E-2D#5 4=
EA/18G4T #
F/A-1841#£1,2,3
F-3548m1, 2

0 IIO 2I0 3I0 4IO SIO
R F AR T B i/ utils

B 10 SFHRKRME, RREMETENEAEITE

M 10 B] DU H - 24 Tl B AR ) 28 v 1 R K
B, A RALRE T B KT 08 E-2D fe s
M, FREMRKME N 47.38, XFEEZ BT E-2D 1R
B AEES 3 BN F/A-18 DU H 7KL
EA/18G ##%, Y E-2D 1557 Ak znt, K &
HR 4 AT o RUBREFRAR, AT 5 00 2R 1 2K
BEME A% . BRIbZ 4N, CVN BT &5, F/A-18 3T
o« F-35 BRINET s 7R A B A & b s T 350k oK
FOREP=W

3) FEHT 2) A RNZAMR RO SN
E-2D ¥, A Sy RGE 2T+ 5
IR PRGNS, AR R P H AT AR R . R
T X 28 kT R AL REME N 80, ARSI H &
RUREA 100, BLEA R REAE N 92.82. 4 &4t E-2D
(1) 32 2 Re BRI (BP9 A 64 7 19 B 2 25 RE [R I B

RE), ANTI A 18, T4 19(F 4 200 21) 5%
F22 AR E (R R A REE) AL U 3R 2 Fios o
2 E-2D EBWEENTR, AT SRWEEME utils

E-2D #k fb FoE18 zk Ak P A 19(20,21)%kAE F B 22 # Ak
0 53.00 44.00 45.44
10 63.00 54.00 55.44
20 73.00 64.00 65.44
30 83.00 74.00 75.44
40 86.00 84.00 84.39
50 88.49 87.24 87.44
60 89.29 88.37 88.52
70 90.29 89.50 89.59
80 90.89 90.62 90.67
90 91.70 91.75 91.74
100 92.50 92.88 92.82

M 2 ATV : B RS E-2D BUENL I REFZE

LI, XA 190 204 21 R R OR, A

197 20 21 5200 1 1A & [ i 28 30 HE -
MRl S0, 2B PR A SOt Ty iR AR AR

TR PR R RN, ROR B AR B R R

REVEAiti b B A 280 A A

4 LEig
A 28 R5CRE P A 2 TR SRR T4 R BE 0 = LI

LiEMVE, RESRERIUERIE. £, RIXEHD

B0 1] AL . FDNA J7 925 PR B A A g 5 42

FEAK 28 20 RE VE A AR AT 2 A D B, SR T % 7 24K

RAFAETE Z B A L . BERAHIHT 250 FDNA

FOTEAFAE (A T HE AR 10, IR b A RIOH 2

VB FR A JBE 4t A 1 R 4007 AN 52 BRI BT 22 1) ik

FDNA J5ik%, VIZEf# BOL L&A . 8 20 B i

Sl . [RINY,  E R A BRI BA B A S 5 S A IR

T AR B 2 S AR 2R RORE VA T A R
FE a8 TAE, Rk — 20 MR A0 A2 7 s )

F IR FDNA AT R AE P s BB R, DU 4 i 3R AR

R R PSR B AR KRR RS RS [FIRS,

MEVEREFR bR . RUBETRIR . RUBER & 1 — R ITAl

B, F FDNA Suisk Jy 925 FE V& 58 1017 A P A5 18

R, DAY SE AR DA 22 25056 DR Al X
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