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Applying reformed AHP to evaluation of acoustic warfare
effectiveness for submarine

MA Guang-yi, LIU Gao-feng, GU Xue-feng
(College of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Effectiveness of acoustic warfare is very important for the survival of submarines. Factors
of acoustic warfare effectiveness are analyzed. A system of effectiveness evaluation is built to deal
with problems in modern sea battle. A combined method of the reformed AHP and Delphi is applied
to resolve of scale limitation problems and overcome subjectivity in the expert evaluation of the
effectiveness. Compared with the traditional AHP, the method is analyzed, showing that the reformed
AHP provides an effective method for the acoustic warfare effectiveness evaluation which is more
reasonable with scientific bases.
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Table 1 Stochastic consistency index RI of 1 9 rank matrix

n 1

2

4 5 6 7 8 9

Rl 0.00 0.00 058 090 112 124 132 141 145
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Table 5 Judging matrix (B- C) and weights
Bl C1 Cz Q Pl
C, 1 5.596 2.062 0.595
C, 0.179 1 0.313 0.101
C; 0.485 3.192 1 0.304
Am=3.0033, CI=0.0016, CR=0.0028<0.10,
(a)
Bg Cﬁ C7 Ca P3
Cs 1 2.062 3.857 0.566
C 0.485 1 2.400 0.299
Cq 0.259 0.417 1 0.135
Am=3.0068, C1=0.0034, CR=0.0059<0.10,
) n ) bijm (b)
m b b 1
! Jl B, Cs Gs P,
n
bi=( [Tow) " 0 C 1 3.192 0.762
ij— ij i
m=1 Cs 0.313 1 0.238
i j , b
: ’ (c)
bi bjizl/bij,
bi( b= 1, b) . B G Cuo i
P'=0.1x(P,) 0.9 G, 1 3.698 0.787
C 0.271 1 0.213
by ( by'), =
bji:]./bij' ( bij:]./bji') , (d)
, K CR=0,
. A:( aij) nxns 6
6
' ' Table 6 Traditional judging matrix (A- B) and weights
1 CI
CR 45 A B, B, B, B, W
' B, 1 6.852 3.409 4.401 0.551
4 (A B) B, 0.146 1 0.208 0.293 0.056
Table 4 Judging matrix (A- B) and weights B, 0.293 4.187 1 0.333 0.165
B, 0.227 3.409 3.000 1 0.227
A B. B, B, B, W
B 1 5596 2062 2837 0488 Am=4.3504, C1=0.1168, CR=0.1298>0.10,
1 . . . B
B, 0.179 1 0.313 0.485 0.082
B; 0.485 3.192 1 0.556 0.204
B, 0353 2062 1800 1 0.226 ’ AHP
Cl

Ae=4.1043 CI1=0.0384 CR=0.0387<0.10

lBl B3
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, CR
0.0736  0.0767
3.2.2

P, 0 0 O 0.454
0o P, 0O O 0.253
0 0 Ps O g 0.189
0 0 0 P,J[0.105
0.1484 0.0625 0.0195 0.1155 0.0610 0.0275 0.1779
0.0481)7

3.2.3

W= =(0.2904 0.0493

R=(0.95 0.80 0.85 0.73 0.85 0.91 0.68 0.75
0.85 0.82)
3.2.4

E=RxW=0.8615
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