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Simulation on Beam Correlation Processing in Homing Process of Depth Charge

QIU Tao, CHEN Shaohua
(No. 710 R & D Institute, CSIC, Yichang 443003, China )

Abstract With the fact that the precision homing of depth charge is influenced by the accuracy of angle and
range estimation, and in order to study the whole-process algorithm of homing, we adopted beam domain
correlation to conduct the angle and range estimation performance study of homing algorithm in the homing process
of depth charge. First, we analyzed the feasibility of the method, and confirmed the effective reverberation
suppression ways under the background of noise. Then assuming the moving trace of depth charge and its initial
location relative to the target, the azimuth between charge and target and pitch angle of the target during the
motion process are calculated according to geometric situation, and the charge rotation is simulated by adding some
random errors. Finally, the azimuth and distance of target in the whole homing process are simulated and
calculated. The results are basically consistent with the originally setting parameters, which verifies the
correctness of beam domain correlation method.
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Fig. 1 Schematic diagram of equivalent beam of
planar array
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Fig. 2 Schematic diagram of target location
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Fig. 3 Schematic diagram of moving trace

Pl 3 TE L R 2 2 R B B s
RO 7 0 BRI A o, =63.43° . 3ifLiE A Sk
TR R B, WAL AE o, =20°, 3 2 s J5 3
B2, Hbrizsh® ;& 8, M5 H bx o A £
o, =44.47° | BRF; 20°i28), a,=40°, 2s J5iz 3l
FINE 3. HARSEBINIE 9, IS H AR £
as=24.96° , W% 200128, @,=60°, 2s JFi& 3
FILE 4. HEsBshB0E 10, WA AR A
o, =4.63°, MFMAA/NT 20°, M5 s shBl i &
IS B H AR [ AR 4k, — Bt fal 1) B 43—k H A
WA AR o Bl ELEF IR A 2 s, ST I N 32 3)
AR Bz 8, K B RIia A iRl (0,
200), BAAJKNIE R (400, 0), 55 [ St
b HbR S BiEsh P e, WWE 4. EE 4

20— —m

0 50 100 150 200 250 300 350 400
KIS /m

B4 Bir5#Ezdi
Fig. 4 Moving process of target and charge
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Fig. 5 Signals of 4-beam equivalent
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Fig. 6 Over threshold detection within Doppler shifts
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Fig. 7 Comparison results of target azimuth angle
simulation with geometry
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Fig. 8 Comparison results of target pitch angle
simulation with geometry
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Fig. 9 Comparison results of target left and right angle
simulation with geometry
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Fig. 10 Comparison results of target top and bottom
angle simulation with geometry
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Fig. 11 Comparison results of target distance simulation
from charge with geometry
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Fig. 12 Experimental signals of 4-beam equivalent
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Fig. 13 Differences of distance between measured value
with GPS value
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