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Abstract

We propose a method for computing the error range of the position of an asteroid explore that
occurs when ignoring the size of one. To compute that, we first analyze the method of ignoring the
size of explores, and then calculate an error of parameters that can be estimated by the method. After
that, we formulate a system of equations taking the size of explores into consideration and make a
polynomial of the position of an explore using Wu’s method. Using the polynomial, we extract error
terms and calculate the range of their coefficients and compute error ranges of its solution, or an
explore’s position. We have implemented the proposed method and discuss the experimental results
obtained using it.
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0 0 1 0 0 1
cos(—%) —sin(=%) 0 0 1
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hy = l’4 + (—0172 — 1)d2{L‘2 =+ 1(0%72 + 20112 =+ d4)
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W 1 ; 1. 1 1 (28)
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= (y + 5(1 — 0172)d2> (y — 5(1 — 0172)d2)

U G =0 DY EPE [10) DTFEIC X % y DHEEEA—H L TVWE I 2R LTV,

4.4.3 REEZEFOAENDOBEHIEDEIHREICOVWT
AREIEE RO R OO PMEDEAE DK & XI2OWT, ROEEIH SN TWS [9].

EE 1
Plx)=a"+c, 12" '+ + e BE=v 7R n REI1EBZHEAL L, A(z) = 612"+ + §o2°
on—1RFE1EHEZIER, Ple)=Pa)+Ax) 55, &FSi(i=1,2,....n—1) IZRLT

0] < e

DIRDILE, P(x) D m difft o = € BHOL X, P(x) =0 D o = & DERH £ DPEDKE ZIIRD Ry B

T™CHRENS.
r’m 4+ C

mrmfl

@LQ@%JWW@—QmZQC—Z%%%im_?ﬂm—UCZ?é

ARTIER (21) ¥ (27) 25EH 1 D P(z), R (22) & (28) 23 A(x), 31X (23) & (29) 28 P(2) KB, X (22)
Y (28) DFFDOHEPAIIRD 2 Z e HTE S, ZHUTK D BV [10] DFEIC X 3 10— "D EREOHEEED
BEDRKEZIRRDL D TES.

Ri~n-

5 BEHT7ILIIXLOERH

ARFETIZEY [10] DTFHEIZ X 2 0 — O EBEIOHEEAZ TTISEIE 7L 3V X LD FIEE Kb 5 Fik
ICOWTHES L, HEFER L ZOERIZOWTIHR S,
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FILA) XL 1 0 — D ERED EFIRDE R
ABD D P 10) 0FRICE D BN MEM 2 #0, 9 #0, &1, d2, d*
B BEA7Z LIV XAICE 20— ORERED E TR

: for i =0 to 3 do
(z)

i

= max{lg,” [}, el

2

= max{]q)”)|}

1
2 £
3: end for
4: if & > 0 then )
s Qua) = (2 y/3era )
6: else if Z < 0 then )
7: Qw@0;_<m— g@h2+1yﬁ>
8: end if
9: if § > 0 then

2
10: Qyy) = (y +4/3(1— é1,2)d2>
11: else if § < 0 then

Q= (v /30 61,2>d2)2

13: end if . .
14: Cp = M, CU = M
|@=(2)] |Qy(3)]
15: 1, = ,/C’z’ Ty = /Cy
i+ C 2+C
16: Am::4-rw+ = Ay::4._ry Y
2ry 2r,

17: return [& — Az, % + Az] x [§ — Ay, § + Ay]

5.1 TE&EHZRDHZI7ILIVIL

EH1 LD, EENTATY XA KB O AOEEDERRE 7 LY X4 1 TRDBNS. fHL ¢
gV EH A4 FETERS N ¢ Ly ORUEHORIE KT

5.2 REFR

OfEDE —NEHANT7ILIY XL 1 2EEL- EOMREL 111G, HLUEREHPEY 712 Y X
L1IIZEDEONE AR Ay DI ZIEL, B1IRADL T DEDTHY, H2WAB §DHDTH 5. iE
FREWEFT7ALTY XL 1 ORDIERFEL, LEMDEAXED © K57, FHD y BT DERBICRET S %
MELEXMTHS. £/-2£ 10 — BSHOTETEEAHFAZRD O Lr o2 B RT. DEhil
ZIZED 1o+ 1<0R1—G120<0 B0/l BT,

ZORERD S, SN ERBNCHEDENEENTND Z R TE 5. —HTHEDHY EPE [10] D
FIRC & B BRI, JRERIFADSIEF ICRERMEL 20, EAMDHE D Ao iR ko7,
DESHoFERNE LTUTDOZeNEZLNS.

1 DIFFAHDBRBAREN L TH S, m BN TORBEILDIGE, (=003 <1 TH3 I hoRBEB
INEAITE 725, — TR (22) & (28) IS L AENTF SN TV R VIR ROBRENH 5 2 b, 2 R d4 ikt
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| ®S | (E%E® (m,m, rad] [ B9 [10] 10 X 2 HEME | RO | R |

1 (0.0,0.0,0.0) (0.0, 0.0) — —

2 (4.34,5.91, —2.59) (4.00,6.11) (227,173) | [~223.00,231.00] x [—166.89, 179.11]
3 | (—2.38,-0.899, —2.39) (—2.26,1.13) (62.0,98.2) |  [—64.26,59.74] x [~97.07,99.33]
4 (—6.99,3.13,0.187) (—6.77,3.39) (174,274) | [~167.33,80.23] x [~270.61, 277.39]
5 (0.436,2.71, 0.295) (—0.863,2.59) (142,64.2) | [~142.863,141.137] x [~61.61, 66.79]
6 | (4.97,—1.06,—0.323) (5.11,0.00) (113,—) [~107.89, 118.11] x

7 (—4.80, —5.58,2.54) (—4.62, —5.66) (205,180) | [~209.62,200.38] x [—185.66, 174.34]
8 (0.082, —5.81,1.16) (0.00, —5.90) (—,129) x [~134.9,123.1]

9 (5.39,4.17, —2.19) (5.69,3.72) (162,211) | [~156.31,167.69] x [—207.28, 214.72]

£ 1. 7Y XL 1 DEBREER

Bl 2380525 Zeh o ZNODFERTHEHEIKE S RD, BMAHFAIMER Lz EZEZ N 5.

F7-30 (13), (20), B X (26) DREXFHEL N T TH L AREMED E R Hhd. X (13) DFHH ORI
R Q2) 25 4) OFKIHEZ L DAREFXOHPAZ KD 2 Z ¥ T (13) DAREXDHFHE KD, ZOFIETOD
I B TS EI IS EL LG E TORMINC /2 2 720, REROHHDIEL > TLE I HEDLDH 5.
K (16) DX DT X—=RDED 5 ZHPADPIER L TL TV, FERIPADILKIC ORI >TLE S

XHRESHDFRCEZT—NDORKEIEEERBLLGED v &y DN (X (18) & (24)) OEHGIE
WED, RRERIEAHT L Z o RAREED B 2 Z & & BPUEHIPHOIE RIS DR - F2 Al BEED 5. —i%IC
Extended Characterisitic Set {2 & 2 /TN OEH TIZEBRZTEXELTLES 2o N TV S,

6 FrHrEEBOEE

AR TR DRI T —NIC BT 5, v — D3l 2D 2 DR D] % 35 2 KB FTD
B [10) DR 2HEED S B, B—NDORKEZIZMM L 72HEITAEL 5 % RSSIERKFE ST X — &3
DS 2REERD. 0 —NDOREIEZFRLIZGEOT D ¢ FEEY § BEICET 2 5ERXE
Extended Characteristic Set Z{fioTK®, B —NDOKE I RMEHAT AL LR L7z ¥ & DFRAETHDHiH
Nz &y OHEEEDPI DG 25822 KD, SHOBEE LTUX, U TDHDRFEITFoh 5.

(i) AfETRD2K (2) 225 (4), (13), (20), B X (26) DAFAGTHMIKEELE N 2D, XD ROWIFEIC
L B2 AEAFMARETH S, K (2) 225 (4) TREEMEREIHZ =MAAHFHL logo(- + 0.31) OHFH
Bz, =MBIRBICBI L T =MBIBOME Z W THRIHZ LIEHiiL 7z. 2X (20) & (26) Tl s %
¢, c1,0 DM DA HPARL T RMBREZ HNTIHi L7z, CO X5 RFETIBRHEI LI LTH
F G 21T o TV 5720, FERDHEFLLEL > TLESIHEND 5.

(ii) B—NDOREZEZBELGED 2 &y DTEAOENTEZ HETHEDDH 5. Extended Charac-
teristic Set 23K 2 FIETIZMAREIFAE T 2L E0Z2 VI LA SN TE D, BEDOEWAERX
FHIC D> TLES. Lo THOFIRIC X 2R E WS Z & THEEKZIEL D R WA E
KD BEDD 5.

I

ARWFFEL, BECR D EBEILEIFA] - FERIFFEIUR T H % BELRF AT DSR2 21T TWEd.
K7, RRIIBROMP ZZ T TNE T
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