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A Controlled Angle Approach for Stable Scanning of
Terminal-Sensitivity Projectile

ZHAI Baolei, LI Bo, GAO Xiaoguang
(School of Electronics and Information, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract; An effective scanning method realized by controlling the scanning angle was proposed aiming at
the drawbacks in stable scanning phase of Terminal-Sensitivity Projectile (TSP) as low efficiency and false
alarm. Firstly, a model was established for the scanning phase of TSP, and analysis was made to the scanning
trajectory as well as the disadvantages of traditional scanning method. Subsequently, a search algorithm with

a controlled angle was proposed and its principle was then detailed. Finally, simulation demonstrated that the

proposed approach can significantly improve the combat effectiveness of the TSP.
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Fig.1 The model of TSP

REGRERST G BN 2 PR,

.
w C(xbyl’zl)

%

=

1
{2
H v
\:_/ \
wECﬂT\ 1 \\
1] Y
i \
[ \ o
' / ‘\
b Y X
P e P A
- V\S(x,y,z)
e e e i o o s e o o e o e s o o EEREN
* / i

B2 BNESHE shiER
Fig.2 Motion model of detector
FOHLAHEE v BE T, RIS R IRUH 3
TR EYRIER, R A B R A

=2 (1)

Dyean = -
sin ¢
KA, w ARG S fAERE, A EE .
BRI AR O RIR IR AL B AR C (%, 50,2) , T
BRI 2 Lo EL AN 2 0 T F) B A

. 2)

cos @

PR, S R

x=x, +sxcos(fXw,,)
{z=z1+s><sin(t><a)sm) <)
U ERAA R
x=x% +v, Xtan @ Xcos(t Xw,,,)
{z:z1 +z, Xtan @ Xsin(t Xw_,) )

FE—MHMBEA AN 0, ¢ A7, BrEl B
AR A
(x-%)"+(z-2)" = yjar’e (5)

dr BRI AR Y, RS T 4 i B S H T 2
AU ,z) L, B |y, xtan @ | B R R . H
THAWTT %, B0y, R/, B A A2 B )
Bt AT 000 — e N IR K
2.2 fHIRBEHRHAESE

LHEMERN A, EH— TP RATE—KHEH
ELHBAR R r, RN ECRR A RRE w,o

AN T, - w, —cos Bo HH,B AR
RIGAE—F, L r, - w, - cos =0 B, IAFFAHE
HAR. &HE B AR, MR AR UL —E MR P
AR B 5.

3 AMABENERERA®

3.1 EHRAERAAERE
¥l o BHATR MW AR EENE
A , HARHFE BB A4 A B R0 X 38 U7, B
Hxtan(p -B) =H, xtan[ (¢ +Ap) +B] (6)
o H ORI A B (B R m) e, g — N4
BYBTR] CHLALA ) n A o SRR T LAJRE S %)
F—XEEZEM, THEHZEE R, 0 3 i,

H=H(1)

b AL
B3 HEAES X TECHEEILT

Fig.3 Approximated scanning trajectory with angle controlled
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Fig.4 Flow chart of scanning process with angle controlled
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Fig.5 Side view of scanning with angle controlled
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Fig.6  Algorithm structure of evaluation




6

BRES. BETOMARRNKREERBSEMITE 61

B N AR D LRI N R
BTN gy s Mo e 5350 RS RE R B 5K
BXREF T WP T THFS.

5 HEHIHE

AR BT £ 57 R RUIT R T S T B R ELAR AP
B EHT R E0 B P REAR R
TR SR i B ER
5.1 HEHEHR

PR 77 2N B0 A 7 B, B R
TEAE N BARRERLA A DI, KB 26 R S s, /) [ P
RE B,

Xy/m
Y G Y T R TN TN R
gy ’
2300
NTI)
g
N
w10
0
s
g
R oy R o
a W
Kofm
50,1300 200 - TBO0. T TG0, TA66 T300. 146
G
vy
o 100,
H o
£
0.
1100,
56,
56

b BB AR S (HE R D
K7 REFMHBEAMEE

Fig.7 Scanning trajectory of steady scanning stage
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Table 1 Statistical result of Monte Carlo method
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