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Calculation of Threat Inter-Visibility by Using
an Improved Xdraw Algorithm

LEI Xiao-yi, YANG Ren-nong, HUANG Zhen-yu, CHAI Yi-zhe

( Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: Inter-visibility calculation is to calculate the visible area sets of known observing points. The
common methods, including R3, PRVA, PREAL R2 and Xdraw, are complex and not adaptable for military
application. In this paper, the advantages and disadvantages of each algorithm are analyzed comprehensively.
The Xdraw method is selected and improved for increasing the calculation efficiency. On the basis of Digital
Flevation Model ( DEM), simulation is made under VC environment. The result shows that the improved
Xdraw algorithm can not only calculate the inter-visibility situation of surface terrain, but also compute the

inter-visibility of space of any height layer precisely and quickly. Therefore, its feasibility and effectiveness

for threat inter-visibility calculation are proved.

Key words: radar; inter-visibility analysis;

0 3|8

B AR T R AT, WO T OB A4, 1
R WA ZRNE, IR EIRE, ARG R RS
st LR B SR E RS o B RE
A5 BI BN B4 BT ARk S0 < K B TR R B TR A e
I EBEAT TR AT, T PO A B IR BRI B X

1 BHRSH—REE

ARG AT — RS D A S, 22 8] 34 R AR 43 A A AT R
AR o O RO L4 BT T DL AR 2 ) v

s H #9:2014-03-04 &[5 B #1:2014-10-03
BB R A BHL(1991 —) 30, Bl 2 B4R B 0 R it
BB,

Digital Elevation Model (DEM) ; threat

&ML (HNEL) 5 A Z 0 5 IE 5 B /Y
35 B R, i WL Y 38 B R Dynatacs % 1 | Bresen-
ham $83; Modsaf 83 Janus 535 5 T & KAP AR 2
X R B AR DA B ik A 08 30T A5 10 3 M A R
IX 6 R BY SRAFE S 1E BOHLIN , 46 (8 BBk A K AT
Hb R A 255, AT A W R T R
RRE L, LB BB RN TR TR, & IR
B3 Bresenham B R3 B iE.R2 B K& Xdraw
Bk, Hr: Bresenham B3R F TSR3
BUAER EE R U, T B R A
AREFHITEAST, TEEE R BEELK
BITS HE, THE A Xdraw 5 EEAE X 8F] T L2
SEIH B HER , s B Xdraw 5525 50RE 0 U5 38 AL 4
¥r, R B A Bk



106 CilS S I A

®22%

1) XR—Ridwize LS R0
(RpE/NEMRRE b)) o

2) M i I A RS R T AL AT, 7T EAR]
Hi-1 3588 Mig S (2D Lt s# s
PRARLR A 2 W2 S A P ARPE o

3)XFF 6 M AR 5 B R B Y ( Digital El-
evation Model, DEM ) P #% 2210 5 A £ S s w7
TR EE ST 2R R RS T .
HApH AN,

B 1 Xdraw BRETTEIRN 60, <0<6, Z[A
Y DI, W00 B 2 X SN B B Y A, SR A A Y R R
LA RR A Fh I AL AR

A2 Xdraw BILTESMIRMIAEG s A0 AL PE e
FEZPOWHANH S, I EFE LR B RATER
2, RO LR A B3R Xdraw BPTRP BRI TR 2)
AR 3) , A F F e (g T R A 48 o

XX B AR, 0 Xdraw B0 T Bt

2 BUEH Xdraw &k

AT TR
1) 76 DEM Rl 2 7 #iE A #5) DEM 2% 58 10
ERN

LR Z

‘V
., J. nnl\,
‘ \""0..‘ v...dlts Ve
[ ,«\(.\ o m\\\ ‘ Y

o ln}," \Or,

1 DEM #ilg
Fig.1 DEM map

PABUMHE Jg A6 F7 5L 85 O, A4 R R0 3 IO 43 22 —
TP il y Tl DAV BE R = B T AR B R
R Bl 23 HTE HE G BE B SR Rl o N FETE MR, LK 9 AL,
K= R A Nx N AR . DUR S DN ATH]

'EA\ ,fﬁféﬁ%ﬂﬁ R1 ’Rz ’R3 ""’RNO ﬂu@ 2 E]"/j—:\‘o
¥ L

- N
B2 Uz — R AR XA

Fig.2 A quarter of gridding detection area
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