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Operational Effectiveness Evaluating of Gun Weapon
System Based on Positive and Negative Ideal Point
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Abstract: For achieving the principle, using the method of positive and negative ideal point distance to evaluate the
operational effectiveness when the model is built. Firstly, the model for evaluating based on positive and negative ideal
point is given; then, weapon systems operational effectiveness of three emblematical guns is analyzed, the evaluation result
of operational effectiveness educed. The method has the merit that the differentiation degree is palpable and can improve

the reliability of evaluation.

Keywords: Positive and negative ideal point; Gun weapon systems; Operational effectiveness

0 518
IE S AR vl ot LR VRS T R AT &
BT R RIMIE . B AR SR 2k g AT 18 ik 2R
PP o AH ZE SRR N IREAE . 1) SR VE GE R BR MY 1Z%
(ORI R (N Ei S A NI (=8 T )|
R A RGP RETR bR N 2 T 21k, ] BB
S B HEA 0 S o KO G R S AR R R R VR AL 2
— AL F LA VEAL R, SOR A IE SO AR AT
Al KM A 2R S0P R ik ARE -
1 BIMIESHIEBEESER
1.1 W VR 7 AR Fa b4k

X m FhAS [B] G A R G ST VEAL, M ECCEAL
%4 U={U,U,, U, U, , Hh, Utk
pCEN IV RS S TE VE 4 (S s g e 8 " A R (S N
B NS I = B v/ £ B 5\ A . B S = 7/ - SO
M= M, M, M, | M ACESRR. B U, X
T M RGN X, (=12, m; j=12,n), HIk
AR BVPAE RS X = {x; ) X, WER RPN
AT KIBBIEE RPN FR bR AE

WA B #E: 2009-11-02; & FIH#: 2010-01-18
EZ M. W (1970-), 5, JLHA, ®8EZ.

1.2 PEAGH R AL

T 2% PP O Fi5 AR b R AT OB G 1Y) 2k Y i
bR, AT RSB R A RS b, i ELAS [R5 B 1)
PEE R A ANFE RN T BRI bR 0 JE YA
AT PR S5 R W, 5 B R VF A A P RE AT AR
HEAL AR B o B 56 H 2 20 A o st dn M R AR A v Ak

B, DLV BRI AR T AN R 2R 2R A >k (15 i .
X..
= 4 (1
Vi max {xl.j |1 <i< m}
min x|l <i<m
), = fr, } o

Xy

R (1) BT “RaM” f5kr, R R A
ML, R Q) BT CAR” kb, WM
N TRAT o BT AT $ AT T I 9 A A Ak F
BRI Y ={y, s vy IR S 1
AT KIS FF 4 S5 b5 6 2 bR e b 85 1O (.

1.3 JnBCEA A B
ri/'=yij/ ix; 3)



R, .

53 1

BT 1E A AL R ) ORI s 2R ST A RRE DR A

« 45 .

HI AHP W] 43 21 % R b (1 ) (B 1) 1
W=(w,w,, -, w,) . $5E47 T 5 AR AL 4k B S
RO K UE AR A A RCE R AR

G, =Cy,-wp) Al 13 B I B AL AR R FE

G = {gij }mxn o
1.4 Hfg E A FE AR S, TSI B

1 72 BE VP Al 2 2% 1 1 BEAR ORI A7 B AR R
AR bn B fe K (E R R IE B AR A

JeIK

.
g, =maxg,

J
Gi=1,2,,m; j=1,2,,n)5 PRI T b 19 g /N ) ik
A g7 =ming, (=12, m;j=1,2,""n).

J
THELPP A 7 58 5 1 A7 AR UM A7 AR A BROL
LA

L; =,/Z(gf/ —gf)z
j=1

Hi:."Z(gij _gj7)2
j=1

X @) X G) 2RF AT U, R ER AU %
U™ FA AR5 = U™ I L
L5 B VRS R BOEAT Z7 45 VPG

B 2 T VPAl FR bR 5 PARR 5 ) 330 12 R VP Al
TR RERI TS5 o VPAl R A K, (52 SR

C))

(&)

H.
—”(l'zl’z’...m) (6)

" L +H,
XK, Ky, K, B 3 R B /IS 8 5 28 47

Fe o At Al A A [ AL KO A 28 8 1 AR I 2 g

29 455

X =32 4425
30 4291
PP AR R T R A AL

R, RO SO R R TR

1000 3 31 60 930
970 4 42 62 810
850 3 39 61 830

13.7
12.6
12.5

2.2

RS, B I, DhE. mORAT R .
091 1.00 1.00 075 0.73 1.00 1.00 1.00
Y=[1.00 097 097 100 1.00 097 087 0.92

094 094 085 0.75 0.93

INBL A AL R K

0.98 0.89 0.91

2.3

BEATRE B BB 1) LA . 10 K = max{K, 1 <7 <m} A2 3L
oA AR R R B U K A R
2 RFSEH
WP LA SR S 3 ko Be R g [
R {AT IR . GCTI155 mm [ 47 b0 &3 40 .
M109A6-155 mm H 17 IARHLAE Ky VR FE A
2.1 WS KRS RGAE SR RE IR bR AR R, 15 VT
£t KB B
A KR A RS E R R IR bR AR, K
28 R GRS RE VAN A 2 TR 25 VF ) i) 8
T Ik A ) RS A KO E R E R fR AR 3R 1.

R OKBRFERREEREIER

: _ EF¥%A  GCTIS5mm  MI09A6-155 mm
2 2 ) AN ) A
RERREE i a8 4t

RRH K
M, Sz 29 32 30
M, #irE¥ 455 44.25 42.91
M, Ftiaw 1000 970 850
M, &EX4t 3 4 3
M, #HuE 31 42 39
M, ATt 60 62 61
M, ik 930 810 830
M, EZES 13.7 12.6 12.5

T RATHE

; 60 60 56

M, #E
M,, RIE 31° 30° 30°
M,  #kE 1.3 1.3 1.07
M, FRERZ 0.45 0.45 0.46
M, #ExiT£ 450 450 350

FRRAE
M., e 26.3 33.2 28.2

HIZR 1 R Bl vl 43 2 0P Al HE B -

60 31 1.3 0.45 450 2623
60 30 13 0.45 450 332
56 30 1.07 0.46 350 28.2

TCHRE . KR ZRIE R . e RATRE N R 2

fabr, AT 8RN ], AR R B R AR B FE

$2:0 (1) X (2) I3 21 TE N & VA AERE Y -
1.00 1.00 1.00

1.00 0.97 1.00
0.93 097 0.82

0.98 1.00 1.00
0.98 1.00 0.79
1.00 0.78 0.93

%30 (3) KM EM PRI 5 ez LA, A B R -



e 46 o Ex gy 09 3
0.017 0.013 0.001 0.129 0.011 0.010 0.001 0.045 0.012 0.019 0.470 1.248 0.001 0.020

R=10.019 0.012 0.001 0.171 0.015 0.009 0.000 0.041 0.012 0.018 0.470 1.248 0.001 0.016
0.018 0.011 0.000 0.129 0.014 0.009 0.000 0.040 0.009 0.018 0.385 1.273 0.000 0.018

AR A 2% 1 2 A R A R B R, 8 2 I i P A - FR AR AL R
W =(0.0634,0.097 2,0.130 7,0.014 6,0.014 5,0.127 8,0.047 5,0.112 7,0.086 3,0.074 6,0.049 3,0.024 7,0.069 2,0.087 5)

K SR AT K 5 TCA T B 45 5 BOE R BOEAT IR 1 T A3 2B AL AL T FE G -

0.107 0.126 0.013 0.188 0.016 0.128 0.005
G=0.120 0.116 0.013 0.249 0.021 0.115 0.000
0.114 0.107 0.000 0.188 0.020 0.115 0.000

2.4 WHEIE. TELAS, JFENGEE

HE RIS B IIE. OB R, SEESTRAR
e KAEL AL G IE BRAR A
g, =(0.120,0.126,0.013,0.249,0.021,0.128,0.005,

0.507,0.104,0.142,2.317,3.144,0.069,0.175)

P A48 bk 1) B 2N B A e A7 R AT
gj' = (0.107,0,107 ,0.000,0.188,0.016,0.115,
0.000,0.451,0.077 ,0.134,1.898,3.083,0.000,0.140)
%50 (4)s X 5) A EIH TR EIE.
AT 28 0 W T
L =(0.0874,0.0886,0.087 6) H = (0.4315,0.429 4,0.430 5)
ZEA VN LI
e 2 TH VR AR H8 b 5 PHARFE B 11 32230 B 5 Sk v 4G
R REMIIL S, Hal (6) W& 1S :
K =(0.8316,0.8289,0.8309) »
C,>C>C,.
BT LLIX 3 Ffr ok M i 2% 2R 45 R A i Ak B 1 PR A 45
WHER By B2 R AT M > M109A6-155 mm
HAT IR >GCT155 mm [ 4T A4

3 HRIE

K IE A BEAR A0 0 A (6 3 b M I3 R 4t
M1 R e 28 6 PP A, A8 S ST AR el e P i o T
FEARAR AR G Rh AR . AT PR 25 B VP Al T
MR VAL VE , %I IE X o BEWT, Al {5 vy

Sk

1] B2, Tk, hFSL, F ATFTEAZRALGH AL
4 RAPAE R AR R]. T EALTAR, 2002, 28(2): 21-22.

[2] #rEA. MEXELEMEHERAEM]. LT FFH
2 3 BAE, 2006.

[3] #R&EA. 155 AATKBRE 2 RAFRIEA BISIE A %R
HEM]. b7k BB KRS 3 mat, 2001,

[4] HFHK. BRI EREIM]. RiE: REZXF B,
1988.

2.5

o £ AT
¥

0.507 0.104 0.142 2.317 3.083 0.069 0.175
0.462 0.104 0.134 2.317 3.083 0.069 0.140
0.451 0.077 0.134 1.898 3.144 0.000 0.157

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ik sk sk sk sk sk sk sk sk sk sk sk sk ik sk sk sk sk sk sk sk sk sk sk skok ok sk skoskoskosk

(E$#%E 437D

SRR T iEX B 1 32w i 3E 47 477 51,
IS 18] 4 100 AN (6] A7, )7 3T 49 TS A1 A i 3
e 2. MWATEERWIL, IS4 R 55k
T Bl A B A R0, AR 3% 22 A T 32 S Y

x2 FE4&R
15 AR $ MEHRAMEG A LR A3t iR £
100 0.2600 0.0541
300 0.2433 0.0136
500 0.2420 0.0189
1000 0.2430 0.0148
5000 0.2514 0.0193
d: .
3 ZRIE

) 28 W R — B o e A Ay B 2Rk T SR A ki
L R R B HEAT 738, (AN T A (1 80 2 s by
HORERE AL Ny B /R R BE, DIk, FZ T VAR 2l s i
B A% BEAT > M AR AT 6 B HL A0 A R

2% 3Tk -

[1] SRAEAR, AR R, HRHLAE & SARE B A [T]. #Md+
F 5 AU A, 2002, 23(3): 188-208.

2] A, PEH. ZEFEFTEEAZARIAETHEA
M]. ®%: 543038 K% RAE, 2007: 88-106.

(3] 254, ATRHEFTHRGEANBRELAGH AT ERA
%[D]. E#: Ad K, 2006.

[4] David W. Coppit, Kevin J.Sullivan and Joanne Bechta
Dugan. Bridging the Gap Between Systems and Dynamic
Fault Tree Models[C]//Proceedings of The 45th Annual
Reliability and Maintainability Symposium. New York
USA: IEEE, 1999: 105-111.

[5] Tariq Assf, Joanne Bechta Dugan. Diagnostic Expert
Systems from Dynamic Fault Trees[C]//Proceedings of
The 50th Annual Reliability and Maintainability
Symposium. New York: IEEE , 2004: 444-450.

[6] Ragavan Manian, Joanne Bechta Dugan. Combining Varios
Solution Techniques for Dynamic Fault Tree Analysis of
Computer  Systems[C]//Proceedings of the 3rd
International High-Assurance Systems Engineering
Symposium. Washington, D.C, USA: IEEE Computer
Society , 1998: 21-28.



