NAL TR-1055

ISSN 0389-4010
UDC 53.08:65.012.1

i 22 W B B TE P Rk

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-1055

INAT AL T7—%2FE LKL 7 PV
ATRNC BT % Bod BLAEIAC & I DO\ T

A & R #

1990%F 2R

WLo22 7l BT OB R AR

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



s

TR AT eeeeeeeee e 1
JE EA eeereeeeeretseneeeeeeee e e 9
1 TURIEAN T RIUBEFR oo 9
9 N{Txli—%%@btﬁMﬁEK ................................................... 9
3 BHIIITTRRINDDME  voovverreee oo e 3
4 BRBITROIIRMI  cvvvvvvvremmrrrrmeemeem e e 3
T B eeeeereeeeeeee e P PSR 4
1 BRI ATICIRDIEHR  cveoveeoeee et 4
9 BB TH B DDPEEALGME oo 7
3 SEBIIRD —RRUHETT  ooeoererre s e 8
4 ELEEHIBHECSE o oooeoeee e e 9
FE BB creeeeereeeeeeeeeee e 11
1 ERERNRICE T BBRATRINODBE e 11
O BEBEDZERE  coovee e 13
3 FOMGELZEDZERE  cooveeeeeee et 15
A T B Bl et 16
& - R T RTTLMTTTRRITPReR 17
BB BSE e 18
FRIETTRR  ovoeveovee et 18

This document is providgd by JAXA.



INATAZT—%2EBEB L7 IRER7 ML B
st BT 2 Bod B HER B ICH>\W T

A & K o

Optimum Orientations of the Observation Axes for 2-Dimensional
Vector Sensing under Consideration of Bias Errors

Takeo KIMURA

ABSTRACT

In the previous investigation it was shown that the determinant of a covariance matrix should be

recognized as a reasonable criterion for comparing the quality of observation systems, and the determinant

criterion was applied to find the optimum observation systems for 2-dimensional vector sensing in

cases where the observation errors were not correlated with each other and were normally distributed

with zero means and equal variances.

In the present investigation the determinant method. is applied to cases where the observation

errors contain not only random errors but also bias errors, provided that the values of these are

mutually equal in each measuring instrument.

The general properties of the optimum orientations are also shown. Furthermore the investigation

is extended to include cases where some of the measuring instruments are out of order, as well as cases

where there are misalignment errors in the configuration of the measuring instruments.
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® BESRXELZZELTH, ERLEERR

EbH oI,

44 B B #

AREITIR, 4% THRXNTE HROBENLE
BElic>\WTEEd,

4.4.1 X8FHMEKRHE

chid, EEEORERTEIAENICEEL,
KEFPHOOHNEFERL T, XBEOHEERE
TEEETH S, COEBRIREEITOEEDI
WS, SICTRIORIE SR 2/ HiH 5, T
LTId, FBEBHEICT B0, RICGHTkRE~Y
bvid, 2T, 2K FEODPICHEEDE
T %,

ST, ABRTFOZREMOER~RS bvEi nk
L, ZFPoRBAMMLINRZ bLE O EG 5,
FotZU, X7 bovo OEESHE v IR DS AR
TEDETH, LDEE, KBHRFOENEVE
5L

V=n.v (0=0=<7/2) (4-59)
tEbEns (M-3R ),

DEIW, FHEOHEBENI P vHH DI &

V=n.v

KEEF =v cos 0

D2EOHERF—FHCODVTEZ B(H-3b)B
B, RBEDOKRFOER~X7 vviEnElL, £0D
MAO%EV, EF5, -7, BAORFOERN
s rid—n &8, X, TDOHENEV,ET 5,
CDEE, RAMPKDILD,

Vi=n.o  (0=0=n/2) (4-60)
=0 (n/2=0=7) (4-61)
V,=0 (0=6=n/2) (4-62)
=—n.v (n/2=6=n) (4-63)
E-T
V,—Ve,=n.vo (0=6=n) (4-64)
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E18B, TCIT
Vi-V, HhEEE
n o LERFOZNEDEER
v BB~ b
TdH 5o
FR(4-64) EMNLba< ke~ 2 b ovEEH
2RT, $bbL, ARED (222G €
i
Vi-V,—2a; (ELRIE)
CEAfEh )
( KFnprsk& )

n— f

vV

1B, FR4-64) I N4 72T 7 —E2MANU,

AEROBHABHALZRT (28)RE—HFTHT L4
EH2FETHIE,

4.4.2 RBREXRY MLORAE

[FEFREERI 2 — X — 41 L B 3Rt D
B~y b v EUOBEOME) PicsuT, 7o
— 7D 2ODENADKRET ZENDE (4P=P,
—Py) &7 u—T70lEzH ¢ EDRICIERD L D
1BARRADRY Lo ( XFOMEH Lixs® &
BBPDRRBCEIEE),

4P=a,+a, cos® +b,sin¢ (4-65)
I
ay=q(Ap+ A7 +Asr?) (4-66)

a,=q(Anr+Aar’+An7r%)cosd, (4-67)

bi=q(Anr+Anr?+As7’)sind, (4-68)
i, FRALGBNET 5, BREAERAE
i3aq,r, 90 TH 5o

BRZOFEICET 38R ek, g, 7,

G, AEXBILKRH BT &3, ay, ay, by ZHRBITK
HBEZEERUBDT, AMEDOHR/HPBEHTE
3, THbL, ABROBAEMALZ RS (2-8)R&
£ (4-65) & G ENET

4P -2,  (EalE)

a, »c.-4d (KHED—D)
a, »x (KRHMED—D)
by >y (KMED—D)

cos ¢ — I; ( BRRIED XBk5T )
sin ¢ — m,( BAIED YHkST )
LY, 2 —HTERILEMDM B, DD, K

BRECTTRTRBELEE (N, FH2ETHNRL,

M-11RgRETHZ )L /YDAES (7
o— 7o) 2&8bE, 20 & DOBHAELP
RAEL, oD T -4 b5, RKRETHNI
HKA-NIKK ST, ay, a), by ERKDH5B, Thick
T, B¥BIKIEq 7, 6,25t RBTH5LENTE
Bo Gy, O, bi D54, 7, o ZKRDLFHERXI L
xRS 2 BEICTE, TCIREY B, BB,
AHETE, Fifa icklN T 28a%ENL4T X
TI7—ERRLID, COEREKBITE, =7-&0
IS EETFhLL, TATHERB VLT EEEIC
2.2 iDL ThRNI, 1T DBE, ~47
AWHEHT L aq, UARRED/NNA TR T -
BEL 7o & =13, R, TOXBlH*%T, ap O
ICBATNTLES T &I 5,

5. & )

ARETERON TV EFREMRZEREEK
FEHBE, RODEDHITEK B,

ARETEE L BAIRICO VT

O ®HREhEFEXicTdE, BERLBERR
XHAROBINEDL S,

@ YHEARRKBVT, BHllRLsEEICEEREE
THHRAZRORIREEDLLIE,

® BARZSEMERL L, BARORxA
EbHoHIE0,

@ pE»SELRHBHRAUMEES p, lH S
3% B HECE & A B DO MERKICE
be b0, p +p, lO5E ORBHRAE
BRETH 3,

® 360 % p(=3)FHnd5AMKEL pEOD
Hls oMz, Bl pEOBE OREE
AEELEDO—DTH %,

® BBEHNRICBVTE, SMMT7R17- (&K
BHRUBEICLNA 7RIS -DENERLEZEHE
2T DOFHES ) ATRICBRETE 5,

@O BRBEBARLVESNIRAFTKBORE
i3, BRISoBERcHT 2, T/, KB

C BlRicBOL TR, BAZIRIEEOERIC
X 5FE—Tdh 5,

® EEBRZEFXEELTH, LBoFEERICE
Fi3isw,
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6. » & H &

NWNATRAT7—%FEREL LR~ bvEst
A, BIcRE LA TR —2FBELLE
KX 7 P BFTRHORBEAZS L THWEDT, &K
BWEDODHBIE, SMTRII7—-42FEELLXZ b
WEHAIOAENBRICEIDEEZ SN D,

F o, AXTHRRIZEH i, BEIROTRKDHL
HiLk->TRIN4 725 — (ZBREEI 1
TALT - DENREBHE3ZTDOEEES ) &
T2RBRET D EMAHET, BB ORBERIC
L23E0DZER3HEBIREBRTHS, -
T, WATATI—DBENEEZ SNBFRICDOD
Th, SMATATF—-2ZEL T EBHHE
BLD, AREDNA 72157 —%2EELLEBE
HABAREIC L T ABBETHAH LEBbN
Do

CokHic, FEELCHBERAMEEERSC
LICE-T, ROBE(NATRLF—)ERD
B 2 & IREBIED,

e, NATRTI7-REFERBLL_IRILNZ b
WEIFTRIOIERIBEL TR, ¥bYoOAT, —o
O BEFIic O WTEBEIICRN 7208, F DM, b
L, zhlliAo@RAEFicowTiE, ®a,
BARDTHRELZWERD,

1)

2)

3)

4)

5)

6)

7)

8)

2 £ X #®
AFEE : RBOEBRIZRICOWT, BAHE
¥R, 2%150197).

AR REE : BRROFEICET S50 E 2D
FHER, SBEWHRS TR-301 (1972).
ANRE  RBORERICOWT, FHi12E
SICE, No.3509 ( B3%048%F ).

AR EEE : 3R~y rvBEHAlICED 5%
BERREECE IC DWW T, MBS TM-367
(1978).

ANREE : A 7225 -2EE L 3HT
~Ny hvEEHIICE T 2 REBRAEEEICD
VT, FiEBTEY TR-600 (1980).

AR REE . ke~ FvEH BB 5%
BE R E IC DT, METTERTM-547
(1985).

ARREE, R £, NHEEX: ZPBEH
W TURBI KR A 01 E 26 8 D iad{b & #Et
DD ORIBERITICDONT, FEHFEE TM-
571 (1987).

h AR, S 2 EupEfa -2 -5
X B3RP OEE~ P VB LURE
DORE, KRS TR-594 (1979).
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