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Local site selection method of conventional missile launching
position based on GIS technology and improved TOPSIS

LI Yaxiong* , ZHANG Xinwei, ZHAO Jiufen, WANG Shunhong, YANG Xinzhi
(College of Operational Support, Rocket Force University of Engineering, Xi'an 710025, China)

Abstract; In order to accurately and effectively determine the location selection of missile launch position, overcome the disadvantages of
strong subjective factors and the difficulty to judge the pros and cons of the location selection scheme in the current position location process, a two-
stage position location selection method based on GIS ( geographic information system) and improved TOPSIS ( technique for order preference by
similarity to an ideal solution) was proposed. In the primary selection stage, the index system affecting the location selection of launch position was
constructed, and the comprehensive weight of each index was obtained by using the improved analytic hierarchy process. Aiming at the quantitative
index, the multi-loop buffer zone was established by GIS technology for spatial analysis, and the selection scheme of launch position location
selection was obtained. In the precise selection stage, combined with the scores of each index of the alternative scheme, and aiming at the
qualitative index, the grey correlation improved TOPSIS was used for comprehensive evaluation to obtain the optimal location scheme of missile
launching position. Example verification shows that this method has good operability and applicability, and the influence of subjective factors is
small, which can provide decision-making basis for the location selection of missile launching positions.

Keywords : location selection; geographic information system; improved technique for order preference by similarity to an ideal solution; grey

relational analysis; scheme decision-making
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Tab.3 Index weight of location model
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Tab.4 Comprehensive score of quantitative indicators

R i’)ﬁ C'] 1 CZl C4l C42 C43 CS 1

A 0.424 0.188 0.135 0.085 0.120 0.638

B 0.424 0.188 0.180 0.064 0.120 0.479
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DI E PR AR T BEA T FT 20 RO, 2 (E G2
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Tab.5 Comprehensive score of qualitative indicators

[Z: il}i CIZ Cl 3 C22 C}I C32 C33 C44 CSZ

A 3.4 3.1 4.6 43 52 3.5 3.6 4.8

B 2.8 2.8 4.6 4.5 49 4.7 3.2 5.2
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Tab.6 Standardized matrix data

lzi'ﬁ Cll C12 C13 C21 CZZ C}l C32

A 0.707 0.772 0.742 0.707 0.707 0.691 0.728
B 0.707 0.636 0.670 0.707 0.707 0.723 0.686

B: i,ﬂj(: C33 C4] C42 C43 C44 CS] 652

A 0.597 0.600 0.799 0.707 0.747 0.800 0.678

B 0.802 0.800 0.602 0.707 0.664 0.600 0.735
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Tab.7 Weighted matrix data

B:iﬂjz Cll CIZ CIS CZI C22 C31 C32

A 0.075 0.075 0.041 0.033 0.050 0.032 0.062

B 0.075 0.062 0.037 0.033 0.050 0.033 0.059

Xk Gy Cy Cp Cis o Csy Cs

A 0.024 0.027 0.017 0.026 0.070 0.128 0.065
B 0.032 0.036 0.013 0.026 0.063 0.096 0.070

Step 3. 15 # e )7 SR A IEBRAR AR € AN fA B

Mg C IR 8. %9,

xS HETRIEEER

Tab. 8 Positive ideal solution of options

=}

JEHE
eI

c* 0.075 0.075 0.041 0.033 0.050 0.033 0.062

=}

JEHE
eIt

c* 0.032 0.036 0.017 0.026 0.070 0.128 0.070

RO BEATRAEER

Tab.9 Negative ideal solution of options

R

*51:/]#_\‘ Cll CIZ Cl? CZI C’Z C?l C?Z
¢ 0.075 0.062 0.037 0.033 0.050 0.032 0.059

R

*E‘ 1:/]#_\‘ C%S C41 C47 C43 C44 CSI CSZ

¢’ 0.024 0.027 0.013 0.026 0.063 0.096 0.065

Step 4. 155 £ % T 58 28 1F PR AT AN 67 BELAR
e DS A D, mha(17) i,
D; =(0.013 1,0.038 1)
{D;’ =(0.0381,0.013 1)
Horp 5SSO0 R (A XIIUE , B X 5k H
)
Step 5. 1158 £ % Ty 58 2 1F PRALU i A0 67 BEAR
RO RBRREE 67 F1 G, ma(18) .5 (19)
CIEEN

(26)

G =1(0.929,0.859)
{ (27)

G =(0.859,0.929)
Step 6 : X % 1 5 58 4 18k X I s A K 0 O Bk
FESEATIH — b #, = (20) 15 H —1fb 5 %k
P

D’ =(0.343 8,1.000 0)
{o (28)
D, =(1.000 0,0.343 8)
G* =(1.0000,0.924 7)
{o (29)
G. =(0.9247,1.0000)

(5 (21 ), s B 8 G € S
3¢, Horb o il B AR 0. 5.
si* = (1.000 00,0. 634 25)
{Q (30)
s, = (0. 634 25,1. 000 00)
Step 7+ HHHL A Iy 14 AR IR
5 (22) 2.
f5=(0.6119,0.388 1) (31)
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