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BRI B ER AR E
rm =1+ AOr
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Bn= B+ AB D
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RiE BAFE A MR R (X,Y,2) , WBBREN (X Yar Za) , IREBE R (AX,AY,AZ) . FIALIRHHRARS
X, = rmcosficost,
Y, = r,cosfsing,
Zn = rysinf, (2)
HiREHRRXN
AX =X, — X = (r + Ar)cos(B + AB)cos(8 + AF) — rcosPeost
AY =Y, — Y = (r + &r)cos(B + AB)sin(f + AF) — rcosfBsinf
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AZ = Z,— Z = (r + Ar)sin(B + AB) — rsinf " (3)
) AR,
AX = rcos(fB + AB)cos(d 4 AF) + Arcos({(B + AB)cos(fd + AF) — rcosBcosh
AY = rcos(f + AB)sin(0 + Af) + Arcos((B + AB)sin(8 + AF) — rcosfBcosd
AZ = rsin(f + AB) + Arsin((8 + AB) — rsinf 1)
MORFTUEH,AX AY.AZ B =R, BTl THEFERERN ERTS, KoM EAERE RS,
Bl THE Or SIEEEHRMTFR, AR, E=TCBH. SHIMAESHE, PREFREEA
RIFABRIRET AXAY AZ R BEEEIEA. AX.AY.AZ BEREAHIRANEHE., (LOIRBVEZ2T
R R AL TR, BRGS0, PR Z A B IR
WIECER(1], TR AX.AY.AZ WBFHE D % .

£ 4
E(AX) = rcosfacosf, (e~ h-e1-7)
P
E(AY) = r,,c08B,sinb, (e~ % %-¢7~7)
02
E(AZ) = rpsinfn(e %-e"%) (5)

Ryx = %(rﬁ, + 202) (coszﬂ,,.coszﬂ,,.e_“"lz?‘“g + coszﬂ,,,e“"zﬂ + cos20,e + 1)

— —Lll—(r,z,, + af)(coszﬂmcoszﬁme‘”;_“g + co82Bne” %% + c0820,e ¥ — %P
_ 1., 2 —40%—4d? —48 —4d%6

Ryy =— 4 (7%, + 20%) (c082B,c0520,,e %8 — cos2f,e + cos26,.e -1

+ i—(r,z,, + af)(cosz,@mcoszﬁ,,,e‘”g‘”% + coszﬁme"”:%‘“g A+ c0S 20,6~ 3% — =%~

Rez = 5 (% + o) (coszBue™h — e™h) — 2-(rh + 20 (cos2Bpe™% — 1)

Ry = %(r,a + 02 (sin?Be ¥4 ~%% — ¢35 =%) — %(&. + 202) (sin?B,e ™% 4 e74%)

Rxz = coscosBsinB(— r2 — o + (4 + 202)e~%)e %%
Ry = sinfcosPsinf(— i —'o? + (4 + 202)e™"M)e %% )
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ﬁé&*}%g\ ':PB(J E&%ﬁ%ﬁ@]ﬁﬁé&&%gﬁyﬁﬁ %ﬁ‘“f“ﬁ‘ﬁ%ﬁﬁ Ax.Ay.Az %){—;—\(Xv}ﬁz)ﬂ)jﬁi(xm’}'m’
2) ZEFEER . B Ax Ay 0z BT x.7.2 B Xn Yuoze BPR. BFTEY x HPFRITR.

X,. = rncosf,cosl,

X B2 R4
_ 95z ax 2
AX = 2Ear 4+ Za0 + 258
= cosf,co0s8,Ar — r,cosf,sinb, A0 — r,sinf,cos0,A8 D)
[RIH Ay 43
Y,. = rncosf,sing,,
AY = cosf,cos8,,Ar + r,cosf,c0s0,40 — r,sinf,sind, AR €]
Z,, = rysinf,
AZ = sinf,Or + racosB,A8 ¢))

B, Ax. Ay, Az £ Ar 00 AB IR HEERH ., BT Ar. A0 AR WRFHER M EWRSE S, Bl Ax. Ay, Az T
BRNEBLA, RBESAHTEENE. F5FEHXERBHSEERNMREECAHE, BTRZ N
TR, ATRRE Ax.Ay.Az FIEMTE.

E[AX]=E[AY]=E[AZ] =0 (10)

Ryxx = c0s?B,,c0s%0,,0% + ricos’B,sin’f,0% + risin®B,cos?l,.0% an
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Ryy = cos?p,co0s?0,,6% + ricos?B,cosl,,0% + risin’pB,sin%,0% a2
Rzz = sin’B,0% 4 ricos’B, 13)
Ryy = cos?f,cos®d,a2 — %—rﬁcoszﬁmsinwmag + %rﬁsinzﬂmsinzﬁmaﬁ (14)
—_ l H 2 _]_-_ 2 ot 2
Rxz = P sin2f,cos8,,02 — 2 risin2p,.cosb,0% (15)
— _.1_ M 2 -1_ 2 o3 M 2
Ry, = 2 sin2f,.cos0,,02 — P risin2p,sing,o% (16)
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BRE X WREFT BB G E N
Xi41 = OkXE + Tk,
Yk = HEXE + v,

Her @k 7 nxn REFEBEMR, q MEREHERER, Xk F58 k BZREMEE, 0o 4, Tk FRTRER,
AnXp %, Hk 3 mXn EBPERE, vi I m EBWES, SIAEXEERICER(2]5 34 7).

BRFF Y1,Y2, Yk SPRZS Xi 3907 8 LT BRA M xS0

Zip = E[Xi|Y1,Y2,YE] an

MERHEERLE, B Xi 5Y1,Y2, Yk HEREESDHE, XRAEMHELR 1,Y1,Y2, Yk HERBEAE.

— AR, Y1,Y2, Yk X Xi M FBXTHRERAMETGERE R -8R 1,Y1,Y2, Yk MERHE4A
B TR Y1,Y2, Yk BF—IERMERY, RA Y BAHER, BOD£AGNERZERMHTEXLTH
BAUAG T A REMAT. HBRMEMBR/NTENER, FERSFHERSBERBETE,

B EREHE, TUEH, BEREANABERASES AN E, FEEEN ARREWBE LALLM
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ENFHRBHRESHEELGHMEAT, BRG) ) XA~ QO A FIHE HEMREE.
F1 FHEROHELRRGHBEENRENSE BIRFR LRSI, 77 LM

Fik HibHBE TR
or(km) 6 (®) 6 (®) E(Ax) E(ay) E(Az) E(Ax) ECAy) E(Az)
1 1 1
200 0 10 —0. 0589 0 —0. 0053 0 0 0
100 30 20 —0.0244 —0.0141 —0. 00264 0 0 0
50 45 30 —0. 00919 —0.00919 —0.00381 0 0 0
30 75 40 —0.00178 —0.00666 —0.00294 0 0 0
10 90 50 0 —0.00193 —0.00120 0 0 0

2 FAHRBNAEEZGHEANRENS EBRT RGOS 7 MEm

Bk HiSRE IEER
or(km) (%) 0 (®) R,V R, (R R ROV RV
1 1 1
200 0 10 3. 956 2.468 2.692 1.156 3.576 3.442
100 30 20 1.983 1.320 1.564 1. 266 1.664 1.675
50 45 30 1. 020 0. 869 0. 890 0. 869 0. 869 0. 906
30 75 40 0. 461 0.827 0.534 0. 444 0.395 0.758

10 90 50 0.108 0. 654 0.214 0. 477 0.112 0.134
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Analysis of Error Distribution Formed by Measurements in
Ball-Ceordinates System and Influence on Kalman Filter

WEI Mai-cheng
(Dept. of Missile Engineering of the Missile Institute, AFEU. ,Sanyuan 713800,China)

Abstract.- After converting the measurements of detector,such as radar,in ball-coordinate sys-
tem to the measurements in triangular rectangular-coordinates system,the error distribution ruler
will be changed. By analysis the theoretical model is showed not to be suited for Kalman filtering
directly,the engineering model is obtained to be suited for Kalman filtering and then the theoreti-
cal model is numerically compared with the engineering model on its numerical characteristics.
They are 1n close proximity.
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