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Abstract: Artificial components that contaminate interplanetary magnetic field data are
evaluated by using spin-modulation of magnetic field data obtained by Sakigake at 0.8 - 1.2
A.U. from the Sun. Interference from artificial magnetic field induced by currents flowing
on the body of spacecraft is well reproduced by an equivalent magnetic dipole. X- and
y-components of the dipole field are separable from those of sensor offsets, where x- and y-
directions are perpendicular to the spin axis of the spacecraft. The magnitude of the dipole
field component perpendicular to the spin axis is 2 — 4 nT at the sensor of the magnetometer
located at 2m from the body of spacecraft, and is proportional to inverse square of the distance
from the Sun. Direction of the equivalent dipole was approximately in the y-direction of the
SE coordinate system, deviating by 75 degees from the direction toward the Sun. Z-component
of the interference field is not separable from the sensor offset, but sum of the interference
and the sensor-offset is calculated by using Davis-Smith method and subtracted from output
of the magnetometer, leaving no problem in producing interplanetary magnetic field data.
The practical ’offset’ components vary from -15 to 0 nT for x- and z-sensor, and -8 to 0 nT

for y-sensor depending on the solar distance that gives a measure of the temperature of the

magnetometer.
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(Bmodel).r-sensor = 3'1\7/15’£f ‘€r—_sensor — 'fls‘M - €g—sensor + Bnatural " €z—sensor + (Boffset)z-sensor
(Bmodel)y—sensar = 3'Mjéf T €y_sensor T TIS'M *€y_sensor + Bnatural * €y _sensor + (Boffset)y—sensor
(Bmodel)z—sensor = 3~1\;—[rff * €z _sensor — Tla'M *€;_sensor + Bnatural *€;_sensor + (Bofjset)z—sensor

(19)
DESKEFMEENS., BEMEOIFSERUBEBERBT 2BV THT, HYRY > 7IVE NE

2OV T EFINVEED Broge & EEOBHIE By, & DEDEHRD T

1 N
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@& 1: REMEEA L VHERRL 2 b —BEROERL (6) DEH

CCTHREMBEIEA Y D HEBRR L vV —BEROBFRR (Aot (6)) 2MHT 3,
Rt Y —3HOBFERY NV E €5 —sensor, €y—sensor, €s—sensor & L\ ?%ﬁwoJXE‘/ﬁHi@fir‘ﬁj e,

eZ = Sa:ex—sen.sor + Syey—sensor + SZeZ-SBTISOT (Al - 1)

DESCEFZLYT 2. A VEe, 2 ZBIL L (e, =e,). REMICBEES O - BER (XY, 2") DA
N7 MVEKRD B,

28 e ICEBERENT L Y — x Bl e ensor KB OIEV A (€c—sensor B A VB e I BEREICE
RLENT MVOAR) & X'HAE e, L BE, ZOBUHIZILA - B 3] LRCTH B, YEIHEILE
FRERBIOK

e, =€, xel,
WE2TRDDH, X Vile, & Xl e, &t ¥ — x €r—sensor EBE—TFHEEIZH D, e x ek
€, X € sensor AFITTHIDT

‘o €; X €z _sensor (Al 9
v Iez X ez-—-sensorl h )
LELILPTED, ThicR (Al-1) ZRAL, Rt ¥y —3moEsk
€r_sensor = €y_sensor X €;_sensor
€y—sensor = €z_sensor X €x_sensor (A] -~ 3)
€:—sensor = €r—sensor X €y_sensor
ERHWBE, & (A1'2) DELDIZBI S €, X €;_sensor X
ez X ez‘—seﬂsor = (Sz‘e:c—sensor +Syey"‘ﬂen30r +Slez—53n30r) X ex"‘Sen‘YoT (A_l 4
= —Sy€z—sensor +S5:€y—sensor —4)
LETHOT. FEMBETAY VEHEBED YEIZ, U —BEy Sy, s; BRAWNWT
s, s
e; = —F/——==€y_sensor — Y —=€;_sensor
\ /55 + 52 sg + 52
LXkHohz, X%
e, =e, xe, (A1 —5)

KLoTROELTIFAME LHD L. REMETE YV MEEO 3 e’ e, e & ErY—EAE

€z_sensors ©y—sensors €:_sensor DBIFRIL

' 2 2 S=z8y Sz$

e, = 8y + 8 €x_sensor — €y_sensor — €

= /Syt s: VT sytar IO ( )

’

e = e, _ - e Al-—6
f“ﬁz 5 €y—sensor T% z—sensor

/y s2+s2 s§+sf

e, = Sz ©r_sensor T+ Sy ©y_sensor + Sz €i_sensor

LEITB,
(AI-G) DIAZHETLUTHL L, =t -3 DK A €r-sensory €y_sensor~ €;_sensor & PREIVERH
EAE CHBROB A7 PVTRLER

_ / ’
e.’l:—seﬂsor - azz ez + aIZ ez
— / / ’
€y_sensor = ayz €, + ay, e, + ay, € (A1-17)
— / 7
€;—sensor — Az €, + 0y €, + a. e;
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HE/ohd, EEL

a . s§+sf
Tz — 52452452
_ Sz
Arz = s24s3¥s2
a _ _ SpSy 1
= P
ye V5242 sits3ts?
Gyy = v
52+s
_ ys+" i (Al - 8)
Ayz = 5245245
a _ _ $.5; i 1
2T e2ts? sitsitsi
Azy = — /82 3
syts:
_ Sz
Uzz = s24s2ts?

THh B, CITL oY —3HMOERMERET DL, esosensor DX LHANT PLTHEIL DS

2 2 2
sy +s,+s;=1 (A1-9)
ENWSABFEIBDT
— / ’
€5 _sensor — 532/ + S:zz e:c + Sz elz
e — _ SxSy e/ + Sy eI + s e/
y—sensor 33_}_53 z /s§+33 Yy Yy *z (Al - 10)
e - _ st o - Sy e 4 s, e
z—sensor s§+sf T \/W Y z €,

nBEsNE, ThBEXDK (6) TH 5.

hB. AEC BT IBERORCARILA - ES 3] LHATHD, REME AR ZESERICERL
FEREMEEEER (X,Y,2) & (3] @ MEMHERR) (X,)Y,2) £¥ L Y ¥ —BERR X - sensor, Y —
sensor, Z — sensor i [3] TR X" )Y 2% L, FEREE ALV HERR (XY, 2)8 B8]0 AT
MWEEER, (XY 2) LRALESEELTHD. ThOZ, ZZTEshER (ALT) £ (AL-10) O
TSI BEAY FUB 2T b0, B FOR(22) LA 7Ly MAZRVWELDOEEFMTH L. §
rbbBR (AL1-10) X, K

ey = cos, el + sinb; €
eyn = cosby - sinpy e, + coshy -cospy €, + sinby e, (A1 —11)
e,n = sinf, - cosp, €, + sinb, -sinp; e, + cost, €,

S Ly LA - E4 [3] D cosd, BAFED EIAN tanwzi)s;f:’;jbl\ cosﬂxi)s\/sg_+s§£:\ sinf, B s, 12, sinfy,
N N tancpyi)i—%f—lblﬂﬁf‘:\ﬂ‘él Yiztrd, EEL. A B B REKRL U —3#MOFERMED
ZRLTWVWEED, K (A1) K 9y,gaytb\52§ﬁ0)ﬁ7fiﬁiﬁ (A1-10) X b BHEDS . AHFIEEICE
ALbDTIAEV., BB, [3]| DK 4 TCHEBEINL TS0, ¢, Be 2 PEEREL SRt Y — 2 WDF
HTHDDIR L. KD 55,5y, 1T VH—EEPSREACVEOAETHEZ I EICERINEN,
ré%ﬁﬁjwﬁﬁﬁtyﬁ~®3mﬁﬁﬁ§&\mt@ﬁﬁmﬁflﬂﬁuWTﬁotDLif—Amw
D T EEORESRARDO T —LOR ChO RS DS 5120, i EREROBUED 5 B0, 0,.
TN N P, REDAEERD DI LT xRk, BEE LU TE 2] OXK 6 ORfE® LA - B [3] D
M4DEHIH>THET L0, ~ —0.28° 0, ~0.13°, ¢y ~—0.24°, 0, ~ 1.86°, ¢, ~ 268.7°. A ~ 1.30°
(ADEBIEALsH, K6) Thork. BEOINSOMES 2EBENUN. DB,

BZ,Hy,cpy,Hz,sx,sy:O(e), €~35x107?
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LEbhD. € —MOREZEEERLEBA CITROES & LT 5 REMETERE S 2 5
BETHLIURESS 20, REBOLRBT Y ORMELTORETH S LD, A LITLA L ME 2
Bl 2EBREOFELMOT T, AMOBEMEMUB VR 1 725 K0 5T O(c) DI
THILT B, EEL. KX 10HTHA<DESRA Y BAEOEHA I IEEDS R < 5 5.

U —MOREREEERT DL, R (AL3) KRPOTRDL I RANELNS -

€y_sensor X €;_sensor = €g—sensor + Jlxelg; + ‘Slye; + ‘Slze’z
€;_sensor X €z_sensor = €y —sensor + 621-32; + 62ye; +6218/z (Al - 12)
€z _sensor X €y_sensor = €;_sensor + (SSxelx + 63ye;j + 53ze/z
=EL
d1z = cosbycospycosh, — sinbysind, sinp, — cosh, ~ O(€?)
b1y = sinfysind,cosp, — cosbycospycosd, ~ O(e)
d1. = cosbysind, (sinpysing, — cospycosp,) — sinfy, ~ O(e)
02z = sinbysinb,cosp, — coshysing, ~ O(e)
d2y = cosbcos, — sinb;sind,cosp, — cosbycosp, ~ O(€?) (A1—13)
8y, = —cosbysinf, sinp, — sinf, ~ O(e)
03z = —sinfycosfycospy — sinb,cosp, ~ O(e)
d3y = sinbycosfysingy — coslysinfy — sinf, sinp, ~ O(e)
03, = cosb cosbycospy, — cosh, ~ O(€?).
INEDR(AL-2) . (Al-5) K& o Tep, ey e, BROTK (ALT) DRIZE L. Oc) DIEETHET L.
VB — 3B ELEOBADR (ALT) DR a;; %
s§+.sf
a =
zz s2+s2+s2
_ s _ (s3+52)(cosbysin cospz—sind,)
Uzz = s24s2+s2 2452452
= Sy 1 _ s, . Ming,costp,—s,cosaysimpy
BT T e R T Zan cosd.
a —_ Sz
vy A /.s;—{—sf
a _ s + sxsy(cosﬂysmﬂtcasnp,+sin91) _ s, _ sycosb, —s,sinf,
yz — s2+s2+s2 52452452 \/,!2’_‘_32 cosf,
_ S.5, 1 + Sy  (sysinbicosp, —s,cosh,sinp,)
Ayp = — \/s§+33 . 33+’:2/+’3 \/334_33 cosf,
S
Aoy = — —y
2y 82452
_ s, + 3285 (cosfysindysind,cosp, —sinb,) Sy _ 8yco0s6.—s,sind,
A, = W sg+s§+33 \/53“'33 cos
(A1 —14)

DE3REND,

G2z, ay; i1~ O(c) DX > Y —FBEZI L BBEREBMD TV BH, 5,5, 6 BLE O() DBTH B
EB. AKX 10HD LS 0,30 B v,3, 0,3 DHE DS 5,5, B ROLS L 45 L BENERET & T
BN EDDD D,
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Of

52 : REMZHEME B,y BRI T L 2/ 7 AW By, BH 2L EDE T —HHDR
(9) DHH

52 1 OR (A1-7) (AXOR (6) KHIE) TRIN LT —MHAEZ, AXDOR (T) KLoTe, e4,e,
2RAVWTELL

€r—sensor = aze (cosAe, + sinAey) + ag, e,
ey—sensor = ays (cosAe, + sinAeg) +  ayy (—sz:nAer +cosAey) + ay; e, (A2 —1)
€, _sensor — Az (COSAer + SinAe(p) + Qzy (—smAer -+ cosAe¢) + a,; e,

BELN D, JHICEEMZEREES Boaura & BEMHOICSH DB TUE FIC & 28 Boios 2T T &K

XDOR (4) £V
Bbias ey = 2Mr

Bpias ey = —Mg (A2 -2)
Bbias'ez :_Mz (tthZEMeH i:T,(b,Z)
ERHWD L,
(Bnatural + Bbias) *€r_sensor — Az [ co ‘SA(?‘M" + B") + SinA(_M¢ + B¢)]
+  ags ( 2+ B )
(Bnatural + Bbias) *€y_sensor — Oyg [ co SA(2M +B ) + SinA(—M¢ + B¢)]
4+ ayy [-s1nA(2M, + B,) + cosA(—My + By)) (A2 — 3)
+  ay. ( M, + B, )
(Bnatural + Bbias) T €z —sensor — Az { (OSA(QM + B ) + SinA(*M(b + B¢)]
+  a.y [-sinA(2M, + B;) + cosA(—My + By)]
+  a; ( M, + B, )
DBEND. AU VLIS BN, AXOR (8) &
(2M, +B,) = ( 2M; + Bz) cosdspin + ( 2My + By) 5indspin (A2 —4)
(-My+Bg) = — (=Ms+By) singupin + (=My + By) cos¢spin

CHHDT, R (A2-3) 1L EEMEREAE L R AT i ERVTESETIEHNTE D, BROLD

(2M, +B:) = G (A2-5)
(2M, +B,) = C (A2-6)
(—M; + B,) = C3 (A2-7)
(—My—!-By) = Cy (A2—8)
LRE, AU UMM CELHDE, R (A23) &
(Bnatural + Bbias) c€gp_sensor = Ary (COSACI + SZ'TIAC4)COS¢5P§“
+ azs (coSAC — sinAC3)sindspin
+ az; (M, + B;)
(Bratural + Bbias) - €y—sensor = [ayz (cosAC) + sinACy) + ayy (—8inAC] + cosAC4)]cosdspin

[ays (cosACH — sinAC3) + ayy (—sinAC; — cosAC3)]singspin
Ayz (-M, + B;)

(Bnatural + Bbz’as) * €z sensor — [azz (COSACI + SlnAC‘l) + Ay ("SinACI + COSAC4)]COS¢5W'"

[a.z (cosACy — sinAC3) + azy (—5inAC; — cosAC3)]s5indspin
a;; (_Mz + Bz)

+ +

+ +

(A2 -9)
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%%, BREMZEREE Browra CEREMP OIS 2RATEFIC L 2R B, 2RANHE LY —T
%iﬁ“btf\: %@tﬂj} (Bobs)x—sensor; (Bobs)y—sensor, (Bobs)z—.sensor li\ th:%‘t \/ﬂ—'—@j‘7'b v }\
(Boff.set)z—sensor; (Boffset)y—-sen.sorx (Boffset)z—sensor ’5710717&@@‘('?)6@ 5\

(Bobs )z—sensor = agg (cOSAC) + sinACy)cos¢spin
+ az5 (c0SAC, — 5inAC3)singpin
+ Az ("Mz + Bz) + (Boffset)x—sensor
(Bobs )y~sensor = [ayz (cosAC) + sinACy) + ayy (—sinAC) + cos ACy)|cosd,pin
+  [aye (cosAC, — sinAC3) + ayy (—sinAC; — cosAC3)]sing,pin (A2 - 10)
+ Ay, (_Mz + Bz) + (Boffset)y—sensor
(Bobs ) z—sensor = [a:c (cosAC) + sinACy) + a,y (—sinAC) + c0sACY)]cosdpin
+  [a:z (cosAC; — sinAC3) + a;y (—5inAC; — cosAC3)]sind,pin
+ Az (_Mz + Bz) + (Bajf.tet)z—.sen.sor

DESREITD, TTTHRBa; kTR 1L OK (AL8) FERR (A1) k> THRINB, o H— 38
PEXTIHAICONT. R (A1-8) LR (AL9) ERALEDOBAXODR (9) TH .
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F B MR BT #

(1823 : AL EAM, REMEEKE. MK/ 1 720 EN (13),(14),(15) OHH

%93%

2T BE S 7 AR RERT OIS B FMB SN TEL L LB OWT, BOstot gk e
B4 2749 b UERED S FEKAY Vs, RERZRKYE. 850 7 X 2RO 5K (13),(14),(15)

2HEHT 5,

4. ACUESAERDDR (13) 258, (F52 DR (A2-10) (KIXDR (9) 1ZHIE) D cosg,pin®
M. sindspin OFB. BLTHBUER, BWED 7 1074 ¥ 7 ORB (KXOR (10) LHRBI LI

£oT

azr (cosAC) + sinACy) = v
ays (cosACT + sinACy) + ayy (—sinAC + cosACy) = vy,
4,z (c0SAC) + sinACy) + azy (—5inACT + cosACy) = v,

azy (cosACy — sinACs) = vg2

ayr (cosAC, — sinAC3) + ayy (—sinACy — cosAC3) = vy,
g (cosACH — 5inAC3) + a,y (—5inACy — cosAC3) = vy
az; (=M, + B.) + (Bojsset)e—sensor = Vz3
ay: (—M; + B.) + (Bogsset)y—sensor = Vy3
az; (=M + B;) + (Bojgset)s—sensor = Vz3

PWISEYERANELNS. EELIZTCRE a; (1,7 =2,y 2) BA (AL-8) K (Al-14) . G, (k=
1,2,3,4) 1A R (A2-5)-(A2-8) TEHEIN B, KX (A3-1)-(A3-9) k. AXDK (11)(12) KHIBF B,
ZD3HCy,Cy BT BR (A1) (A3-2). (A3-3) &P

Vz1

( cosAC + sinACy) = P (A3-10)
(—sinAC) + cosACy) = Gaz¥yl = Gyz sl (A3-11)
UrzQyy
(—sinAC) + cosACy) = 2vzl”fetel (A3-12)
ArzQzy
EhiC
Geylys ~ Qyylez ), a,vp 4 Gyt = 0 (A3 - 13)
axﬂ:
HELND, LY H—3WMHBERT BHEAE. ORI
SzUz1 + SyUyr + 8:V,1 =0 (A3 — 14)

LB HS. b H—EDEEEOBATY, HE O(?) TIOBKHIMY L. AR Cy, C3OR (A3-4),

(A3-5), (A3-6) 15

Vg2

( cosACy — 5inAC3) = - (A3-15)
rr
Vgz — QpgV
(sinACy + cosAC3) = Qyzlo2 — Qraly? (A3-16)
Az Qyy
Vgg — Gzg¥
(sinACs + cosACs) = —Zri_eil (A3 - 17)

a.’l‘.’ﬂ ayy
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SgVz2 + SyUy2 + 8,0, =0 (A3 — 18)

BREOND. DED (s4,8y,8,) & (Ve1,vy1,v21) & (Va2, vy2,v,9) EDWMARERLTWEZ Lichzo
T MERBE (xLy Oty Y —HABRAMBOEBERY) BRIFEIR S DNED S (85,8y,5,) DF
FERDDZEBTE D, (55,5,,5,) DRE S, €29 — IMAERT 2BAE | THEH, €5 H—o
S E BB UEBETY (s;,5,5,) ORI 1+ 0(2) TBB. LoT, KEXH1 T, HELH
LI (s5,8y,5,) BB

s . 27
( o | = 5197 (Vz1Vy2 — Vz2vy1) tls2 Yyt
v — Uz1Vz2 — VUz2Vz)
= 2 2 i 2 4 T
Vy1v Uy U V1V — Vz9V Uz1V - v
s, V(y1v:2 = vy20:0)% + (01022 — V22021)2 + (051 y1 = Va2vy1) Vz1Vy2 — Uga¥yi
(A3 19)

LB2e COBAEXDK (13) Th B, LV —MOFERER L2BZE~ O(2) LhX VDT, ZoR
WEIAECEARDOREEER, BUICHNBEHOERE 7 1974 L VOREEIC L 3,

xEyD Y —HANBEEZERMBOERLREE 2> EEEIL. (V21,0y1,021) & (g2, vya, v,2) DA
BORRBLEDIOHETAL VHAMERD S ZLRTER V. S, BEMEMRE (B, B,) »7% %

7= E WA
cosAC] + sinACy) =

%cosACg—sinACg) ==
ERETHE RO BA, K (A31),(A34) £V o1 = v =0 LB D, ChEZDEER (A319) k
EoTULEI L 5y =5, =0 LVSHRDBOLATLEIY., ThiZbbAAHDRVVEARAEZELT
BBV, T—hlt P — xMOAEEN NS (A~0) T E2F XN, REMEMUS (B,,B,)
(Mz, My) DIFIZ2{EEROEHBEIDEIIRI DR B,
AC LA (sg,5y,5:) BPROEND L, LT —3MOBRMEZ T THIER (A1-8)(A19) » & R
Azg, Qyy, Gyz PROSNDBDT, A (A3-10),(A3-11) & b

1
—_— ’le
\/52 + 52

SzS V sy + s
(—=sinAC) + cosACy) = L R (A3-22)

—EL o+
s“/sg-f-sf Sz

(A3 - 20)

( cosAC) + sinACy) = (A3-21)

EtRIZ (A3-15),(A3-16) & b

1
(cosAC; — sinAC3) = ———— vy (A3-23)
\ /sg + s2
2 ) 2
) $58 Vey ts
( sinACy + c0sAC3) = ——ZE g, — vy o Vy2 (A3-24)

s, 3.12/ + 52 Sz
BROLND, LU —HMOFEEREERERLEEES. X (A3-21),(A3-23) IXKEE O(e?) TRV LB, R (A3-

22),(A3-24) DREE O(e) TH B, ABDDPoOTVWIIE, Thdizkh C,Cy,C3,CyBBOND ., F ),
(A2-5)-(A2-8) & b,

SR

3 (A3 - 25)

5]

jeules)

<
o
Q0
E\;t{%
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THBDPH,
1 .
M, \ 1 1 -1 cosA —sinA Vsits: vzl A3 _ 26
B, /] 3\1 2 sinA  cosA %y_z Cvpy 4 V/33ts? vyt (A3 —26)
s”/sy-f-.sz Sz

1
*VUz2
M /1 -1 cosA  sinA NGTTH B
( B;)==§< 1 2 ) (—MnA <mu3) (.~,1£L_,%2_\A§B3‘%2) (A3 -27)
5;\/5§+sf Sz
KEBhB. ThEBAXDOR (14)(15) TH .
R (A3-19) TAE VEBRD ShBRVHETH, BEMEMEY Bowra CHI/ A 7 XM HE505
BEADB D, x £y —HHOERBHORBIE vo) = voo = 0 ROLBE, ThbL. REMENG
$BrE/ A 7 REDHEI

B; \ _ M, . stnA  cosA M, .
( By ) - —2( M, )+3smA( —cosA sinAA ) ( M, ) (A3 - 28)

DOBFEBS 2L ZFi1iE, K (A3-20) KD C,C BENENC3,Cy TESIEHTES. Tz (A3-2),
(A3-3). (A3-5). (A3-6) ILfUAT B L

ayyCqy = cosAuy; (A3-29)
a,yCs = cosAvy (A3-30)
ayyCs = —cosAvyy (A3-31)
a,yC3 = —cosAv,s (A3 -32)

BEBNB. R (AL14) LD, o, +a2, =1 TH BB, R (A3-29) & (A3-30) . R (A3-31) & (A3-32)

DHFMED
|Csl = /vjs + vy cosA (A3 - 33)
|Ca| = vV v+ vl cosA (A3 — 34)

NEBEND, 5, >0 LRBIICHERRRL, C3 Rop b BFS, G R, LARETH 25

Cy = —p2 Jv2, + 02y cosA
3 Tv,al \/ Yy2 T Va2 €08 (A3 — 35)
Cy = |Z::|\/”51+“31 cosA

THBILBDD B, ThLER (A3-20). (A3-25) KRATHIE, BEMZEREE PH A TABRS

hs,
—F. x by Dty —HAbEEEERLME

Yl o 2ot (A3 — 36)
Vg2 Vy2

o B, & (AS1)-(A36) £ D, 2 L Y —HN ORI EIXRENELRD, ZOYE 505
AT b ROMDEMBOME D D12 250, BEMEMBBORA A 7AERDB I LHFTER.
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REEKRDBZFEBIZODWTHR~R B,

{8 rg = rod KBETET m 2% D, BEMICEEREMUED Boow a5 3BED L S ¥ — 5
B AXOR (19) CEFMEENB. ZOEF VBB Byuog L EEOBAME B,,, & DEBSB /I < 12
535 CBEMZEMBS, MM TR, LYY -4 Tty b B CSMRMANE FOME S RE S 20T
BBV, AR TFOMEET— Y P SEERDES L 45 L BIHRRB—RRCE SBNED, 5
P U DBETBF OB % X F X FIRE LT EF IV Bupe LEBIE B, L OEFHE L. = 0Epy

BN RBEHEREILIZT B,
ACre ey —z@AABRL BT 354,

€r_sensor — €p = COS¢ e; + sin¢ ey
€y_sensor = €y = —SINQ e, + cos¢ ey
€;_sensor — €;

THHDT, AXDHA (19) 1&

(Bmodel)a:—semor = 735_ (f:cM + fyM + fz

f. €r_sensor

+(B;
(Bmodel)y-.sensor: éls‘(fo +fyM +fz z f- €y_sensor

f3
(BI )szn¢ + (B - {73 )COS¢ + (Boffset)y-sensor
(Bmodcl)z—senaor = _3T (f:cM + fyM + fz )f *€y_sensor
(Bz ) + (Boffset)z sensor
LEFZ, EEL
d=H
o
cos¢p — d
f=e —d=| sing—-d, |, If]
_dz

TH 5,
CZTdEPREITTREDRBZUTDOLSIZ

_ 3fs
a = *f—,g‘
31,
as; = f—:
_ 3f
ag = f5
cos¢
“ =5
_ sing
as = f3
1
ag = F
a; = f-e; gensor =1 —dycosp — dysing

)
] )COS¢+(B - f )szn¢+( afjset)a:—sensor
)

(A4 —1)

(A1-2)

(A4 —3)

(A4 —4)

(A4-5)
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ag

f ey_sensor = drsing — dycos¢

1

ag f- €y_sensor — —d,

LB LR (A42) i

(Bmodel)x—sensor = ((1]0,7 - a4)M1' + (a2a7 - ‘15)My + (13(17Mz +COS¢B$ + Sin¢By +(Boffset)r——sensor
(Bmodel)y—sensor = (alaB + aS)Mr + ((12(13 - a4)My + a3a8Mz _Sin¢B$ + COquBy +(Bojfsct)y-scnsor

(Bmodel)z—sensor = ayag My + asag My + ((13(19 - aG)MZ +B, +(Bojfset)z—-sensur
(A4 - 6)
LEIT B, IHI
ajp = ayar — a4
a)y = asay7 —as
aj;2 = asaz
a3 =ajag +as
14 = Gzag — Q4 (A4 —-T)
ays = asdas
a1g = 109
a7 = a0y
aig = azdy —as
LB LR (A4-6) 1
(Bmodel)x——sensor = al()ju:t + allMy + alZZMz +COS¢BI + Sin(z)By +(Boffset)x-sensor
(Bmodel)y—sensor = alSMx + a14My + alSMz _Sin¢Br + COS¢)By +(Boffset)y-—sensor
(Bmodel)z—sensor = alGM:c + a17My + al8ﬂ’lz +Bz +(Boffset)z~sensor

(A4 —8)
Y. ThEEBOBIE By, LOEOHER, REKROHERANAOBYBEICH L SEBNICOWTY

BLEdD
U

1l

# Zf\.ﬁ_l |Bmodcl — Bobs IZ .
}V Z:V:] [((Bmodel)x—sensor - (Bobs)x—sensor)z (A4 _ 9)
+((Bmodel)y—sensor - (Bobs)y~sensor)
+((Bmodel)z—-sensor - (Bobs)z—sensor) }

v

b

DBEHNIL<RDEICELATEX

oU
= 0
oM,
J
ol %
oM,
ou
= 0
M,
oU _ 0
9B,
9 =0 (A4-10)
aB,
r au —
d(Boffset)a:—sensor
U — 0
a(Boffset)y-sensor
v _ .
aBY
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EEL
;IEBJ'{"(Bojfset)z—sensor (A4‘ 11)

Eﬁ <o it (A4_9))(A4'10) L:it (A4—8) Eﬁk L MI) My: MZ’BJJ; By; (Bojfset):z:—senaom (Bojfset)y—sensar,
B/KDWTEL0BE

(m‘ Gz d31 g dy3 @ ;3 aie
G @ am G @7 & an an | [ s )
a1 Az a8 Ggzg azgo dpo ajs  aig My
az3 dzs Qg9 1 0 cos¢p —sing 0 z
@23 dz7 asg 0 1 sing  cos¢ 0 gw
R N A S N T
m m a_1.5_ —-sin¢ COS¢ 0 1 0 (Baffset)x—sensar
m W a_lg 0 0 0 0 1 \ offsetB/?—sensor )
\

alO(Bobs)a:-senaor + als(Bob.s)y—sensor + alG(Bobs)z—sensor

all(Bobs)a:—senaor + a14(Babs)y—-.sensor + al7(Bobs)z—sensor

alQ(Bobs )z—sensor + alS(Bobs)y—sensor + aIS(Bobs)z—sensor
cos¢(Bobs)z—sensor - Sin¢(Bobs)y—-aensor

- Sin¢(Bobs)1"sensor + COS¢(Bobs)y——sensor (A4 12)
(Bobs):c—sensar
(Bobs)y—sensor
(Bobs)z—xensor )
b, EEL,

ayy = afy +afs +ag

a0 = a1 +a33a14 + ajeagy

@31 = ajp@i2 + a13a;15 + a1eag

azg = a10603¢ - algsind>

az3 = appsing + aj3cos¢

ay =ai, +af, +af; (A4 - 13)

Q35 = 11012 +@14a15 + ay7a;5

Gz = G11C0S¢ — a148ind

a7 = ag15in¢g + ajscosg

as = a}y +afs + alg

a9 = a12¢08¢ — a5sing

a3z = a125ing + ajscosd

THH, LRI NEFEY N
a= %Za
ETY.
REMADS I IERMUE ry N FARERBFEZBNTHAT, 2OARKOVTIOR (A4-12) B E,

BONERRZ (AL KRALVELTEFVEBREOEURHE LE, ZORKE. BbUBNE T2
LD E r 2 FHBEIBTOMB L L1,
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