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Location Algorithm and Precision Analyzing of Solid Five-Element Cross Array

Wang Hongkai, Fang Liqing, Xiong Chao
(Dept. of Artillery Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: In order to improve the directional accuracy of the pitch angle of solid array, the localization equations of an
acoustic array using solid five-element are derived. Previously used to calculate the elevation angle with sine, but this
method is not conducive to describe the influences of both the two structure dimension parameters on the accuracy of
elevation angle. Aiming at the situation, on the elevation angle calculate use the tangent value. Compared the localization
ability with the traditional planar five-element array, find that characterizing the elevation angle using the tangent can gain
a higher directional accuracy, and at the same time can describe various factors that affect pitch angle accuracy more

accurately. The solid five-element cross array has good performance, and engineering application value.
Keywords: localization; five-element cross array; precision of the elevation angle

0 33

Weah PRI A E — R 7 2 S B, T I
TREARIPOF AL B P S, DUSEBUNS H AR ) A1
JEARL B o T A AE AR 2 i i H AR SR
FEAEE X2 Aok CLR AT JE T 7 R B A 1
To Al 75 2% FE BB Z B8l 75 PRI BRI OB AR
o SCHR[3IA e A DY 78 K 14 3 0K L EAT TR
AP 8 e ] A AV A7 AR i A0 A £ SR QAT IS 2y
PE AN AR MRS L o SCRR[410F 5T 7~ 10 uoc+
FREE RS, R e FE AR R
BEREAT TIPS 1 T 11 A8 SO S A G P AT
SCHR[STER Y T 25 A2 SR, P9 1 e o 59 Sk
€. EHVIHIR G RAR LI, AR
85 00 TG X BR AR BECTAR B, 4t S A T
LA 3, JFBEAT R 0, SR e DL
7 AR TG 7R RAT R R E A PERE

1 EfRE

IER G € LR oo+ 5 B, ik el 1

Wk HYI: 2011-04-28; &M HMI: 2011-06-09

bR FR . SEFRAAE WK 1, P T RRARGE
W, Mos My My Myw MyRon 5 MEFR . fL
8 My My A{E xoy T LB mi Y My M; P52
BIE VAT . BERETG Mo B IE DY 7% % T s 16 B
hZa, VTt My My BIVTH xoy (11T ELER B
W) 2% B2 TG PRI A8 A 43 3 A M(0,0,0)« M(0.5a, 0.5a,0)-
M>(=0.5a,-0.5a,h)~ M5(—0.5a,-0.5a,0) M4(0.5a,-0.54,
hy, PPN T 2K PTG Mo 5 BTG M, (P TR) 22
B SE, WRoR A7, (1<i<d), HIE T 25T M,
PR ROR N T™, WS T BIARE G My S5 BEIC M,
A 25 25 di=TM~TM.

F 1 kAT +FEREREEE

fE# A Edl (1986—), J, BIBILA, BULBFscE, MNP0 PR I 5 b 2 W i 5% .



55 8 M FEIL, e AR TLIC A E A S R B A <77+
2 EMMEE tanw:d13+6;24 g 2l 3,
ro (L Py 7o v v r R T B o ald+dy
HG BT y 48 2 2
Mo, My, My My, My HOBEES,  HLAT OGR4 W mw:#+y:£ﬂ%ﬂ&cwk€=iwmwﬁ

TR

¥yt =r
ot o] o =trva
R
P+§T+p+gr+f:0+@f
I

X bR AR AR, RIS, >, W

X~ ——(dy+d,—d,—d,)
2a

ywz—’;(d3+d4—dl—dz)

zx——(d, +d,—d,—d,)
2h
a—(d’ +d;)
2(d, +4d,)

HR AR B AR T (R J LA DR 3R, AT HE H U7 A7 AR B R4
AW E AR, HT MRS S8 a, h 820D
FA IR = AR s, DR 2 2 SR F A A 16 LE DM
ke R AEAAD S ()1 -

y_d2+d3*d4*d1

= =4 1 d,—d,—d,

N e hld+d,—d —d,) +(d, +dy—d, —d]
z ald,+dy—dy—d,)

3 RESWH

T @, BOR 2 SE I K R S . BB H
b AR R R ARBR N T(x,p,2), P B0 B 2 Ak
o, HALRRE L W H e, WA d, =cxz, o BT,
GiikiRZMIE, Wa, Mgt ZWME . Bd, 7
ZEH co, MR EANK A

1/2

(cd,)

1E LR RIRTTAL A A A, WA
AR ZE, AR R T BB AR TR E A
At fa . ik, Z#H IR EYE % NE
H¥tang, tan 6 A XFATHE, FFiHEMA B sing,

cos @ :

48(02
.= % 5]

i=1

2h
3.1 LR ZES T
MR 2= 3k, WAL @ SRk S, Bk H

88;’, %’E‘J@%]\i%%ﬁﬁﬁﬂcﬁﬁ, CIECE WA

@ HRZE AN
C
dp:«/zasin@éf )

(1) ATRLE 5 A A R 2= S AT R
I AE R 75 SR RTINS . T AT 2 3
SO R 3R A0 D ey L DR A L R S
BIJCIR A s 56 5 SRS BER) I3 4k 2 AN IR U
FERE R R R . BRI, B K FE S ) 2 R R
L BEBEBCRAAN AR G T 90°) BEAT I BT LA
RO AR TS R AR 7, 3R v o S A D R
3.2 AR SR e O3 A

[ B, XD 0 KA T %Eliﬂj%a%‘”, aad"’

A AR ZE A SOFE TR, AR R A 0 iR 2=
NSO

ch* cos? 0+a?sin 0
Taah o (2)

i (2) AT CAUE W, SR T s B R A AR
WES AR E WIERTZE . FER 2 AN IEAR LR
ST B ARAD A B RN DG o T AT 285075 L N 4 58 22
FE S P AT BB RN EE , ATl 2 2 A4
GERE) ST B ARHAT F K7 Is A e 2 ARFATR A R ) K 2 o

X AREAD #71 K JE 22 2SR A 181 (23 il LA E #g RST a,
hoh AR, g RN TE Pk, MR
7e Op S5 RSF a, b I3 K T 98D
4 FEETERE L

25 K FHAE bE 1 5 =6 AR o6 A B E 1)
PEREIM A2y M. 2 MESCHR[4,7], 4Z504K Tooc b b
(A 5, P e BE AT B, SR AR
I o/ W 1 B - AT
c

0y =

0 =—u” § 3
? asin® * 3
§,=—>5 5 4

0 J2acosf * “)

(%% 91 T0)



