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Abstract At National Institute of Information and Communications Technology (NICT), precise orbit
determination software "concerto” has been developed and the new version 4 is now being tested. Major
features of this new version are expansion to deal with multiple observation data types and improvement
of orbit determination accuracy. Using new version of concerto, non-gravitational perturbations acting on
CHAMP satellite were computed and were compared with the onboard accelerometer data. Two different
satellite shape models, cannonball model and macro-model, are also compared. In alongtrack component,
there are two maxima per one revloution in computed value with macro-model and the observed value, while
there is only one maximum in the case of cannonball model. The absolute value and amplitude by two models
are quite different from observed one. Therefore, scale factor and bias should be estimated during orbit
determination process.
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THHOE SRR Tld. 1993 fEtE b N T EOWLHERY T 7 b =7 concerto DFAFEZ il TV
% [1] [2]o BIERAFEFRD ver. 4 TOEZR THMEE] 1. MRNTATREZZBIN T — X ORFHDILA (2
D CPS ZEMT—2%) &, RIVMHEET VOO IARC KD EIXDEREELLD 2DTH B, BE
Ik, BRICER T 28 E0EHE), fil 2, HERO FEASIC X 2. K COEHEEz N E
TXOBEBICGHET2DDETIVAZTENT VS, THUSK U, T, Ll 7 b = 7Ho
HHETIVOMEL L IERO7 Tu—F & LT, IEENIHRIC K 2 NEE 72 38 L7 hdEEEHc X -
TEEZT 2EHENTE LTSNS K5 1CE 57z, HlAIE, 2000 4 7 HIC H GFZ it 75> T
15 EF M2 CHAMP (&, HiBRE G RO SREERENEHNDO—DTHD ., [ /A X L7x5IE
H RIS & 2 ik 2 EHE TG 2 7o DI ERE EEIEE R STAR 258U T\ 5, T ORAHETRIT
IEER DT — 2, BHEIHEH T 2 EHOTT NV EREEET % L TEEREH 25300 T,
FERMICIZBI T — X2 DO—D & U THEREDRICHI D AT T L8 E X 5N %, AR TIX concerto
ver. 4 ICHAAATZEBIET IV B3RO SN BIFESIMRIC K ZNEE DM &, I#EEFT STAR OFF
MG Ll U TS RIS DV TR G, BIEIC DOV TR, BHEDOBIRETIVE LT, HEZH—DOBRA
& #7539 Cannonball Model &. 2 FIRZ EARD A G D T L 72 Macro Model 7 [Eigd %,
Macro Model Tl&. K& & OMHEMERIC X 2 EHOFIE T, 5 HXH#EEIC EE & /71 75 D
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2. CHAMP & DNIERESET STAR DIIE

CHAMP DE,LICERE TN TV S EREENEEE R STAR &, E5AIRD Proof-mass ZHCIKD MDY
575% "7 3 (cage)" DHLNCIRRFT 27 DICEEMICHIINT 2@ 5. IFEITHFRIC K 2 hmd
ZRDBEDTH 5. WEERZ Fig. 1 1ITR-9, i&Kal Eld 3 X 109 m/s? OFiEZ & DDA, x (Radial)
AED 1 DOEMICAEGDFRELT2SH, TOHHDEICDOWTIEFEEMEFL TS [3l, D
72912 K O Radial HTAIRIMIC DWW TIE, JBH O Scale Factor & Bias O#IEDMIC, HEFL|D T —
AL d— RHIZEENTVSHIEMZE > T, BMOARESIC K > TREZEIT 2 / A XD 7% KD
RITHE > THIIE T 2 R0EDNH 5 [4],

a +accy, — Bias) X ScaleFactor + acc,,

corrected _( uncorrected

a
T T T accyy WEMDAEFIC K S radial KD DHIIEE T, acco & proof mass MVEM 24 U %
T EILE>THAET % Lorentz NICK B0 ZMIET 2HEZERL TWVD (3], ARIGKGILGIOZET
alongtrack W ET 53T ADEN. EXOWIEZMA 7% TE. Radial AR DB RE L,
UGB EIEHEICEZO THLAMICH 2 LW NEARGRRICE > TVd, TOMIEEDHDT—
ZCHEEBICRENZEDTH S, & 5IC Radial A OFoHiE: H 2 Bz K T3, GFZ
% JPL AHUEIRE DS, T OREIC E S R L TWB OOV TIE, ARTHEERM Tl 725 h
Thb,

Alongtrack J7IA1K 5 OWFEZEE) % 1 FEHAI DRV ZSY THRB L, WL D O FIRIENR# % 7
WETTENTE S, BIZIE, 20034 10 HANS 11 APRICHT TRELIEERKG 7 LT OE
%1213, Alongtrack FIIDONEHEICHOE—TNR 5N S, FEEIC CHAMP O#iiE & 5 A C ORI
SMICERLTVWE T NS, TORRIZT L 7ISHERKT ZIMEEF O Tlda <, Bk FEX
KJEEO—RNE LAZRTEDEEZ NS,
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3. concerto verd DIEEFFEIL—F

HBDREIC concerto ver. 4 TlX, JEEIIRIC X ZEE & LT, KA. KEHEIES T, HiBkh
SOMDIRLZFIET 2NV —F U ZREL TS, TOMUCE, HEEREDKICET VLT N TR,
BHORF5E2WRINT %72 TRERVINLERE | LW S HEMNINT % 2 EMA[EEICER > TW5, HED
ERETIVE LTIE, [EL HWSNTWS Cannonball Model [5] D, #EDIZIREEEL D AT
WL L 7z Macro Model D F|FHRJEETdH %, Cannonball Model (32 DR Z H—DER TS % & D
T, ZL OHERNTY 7 v 27 TEEEEOESDOT T IV FDETIVE LTHRHAENTVS, 20
ETIVDAY v ME, FROZBERNAETHHEEN DR THT T L THS, THUTH L, Macro
Model (3% 2 DIEIRE DEDOEROHAGDLEE L TOEMNT 2 DT, HEOREAGIE, Ki5EH
INRIVORIZ [ EER Y. SHORMMEDBNZHEET 2 LN TE S0, #ERAIC Cannonball
Model & D & IEREIC KA TR EZEHH T % T LA AEEIC /2 %, CHAMP @ Macro Model &5
AN 8 B WiSIRE T — LAY 5 WMODGEE 13 WODFD 5755 [6], Fig 2 ICZOMERKZRY s 15!
T—LHETKRTHZICENDD S THOED 1 KPRV DIE, #1751 DORANCHRS T % -y D
HEERBEL TV E/20TH B, CHAMP IFHIEWELIEH T — L O EISTRIT U, 1 #2 ZHuD A m)ic
T3, TRSEFHRICRE L R 2 HERMOME I #3 L #5 WM&V, Z OO X
Multi Layer Insulator (MLI) &{R&E L. ZHZNDKFHRIC OV TIE, TOPEX/Poseidon fif 52 D AN E
HWEETIVDOT—2ZHHA LR [T]e PR 1BICEET 285 A—21E, ZNZN. S FEROmRE, Ik
[ PEAERIC B BIERRAN T B IVD 3 o7, BiHRESTR, AR 6 i TH . CHAMP Tid A&t
6 X 13=7T8 £EDINT A=W LR,

KA 2R T 57D i & 75 5 KEEEEE T )V & LT, concerto ver. 4 TIXBifE DTM (Drag
Temperature Model) 94 OAMFIHTGETH % [8]o AFFEESFTEICDOWVTIE, HEKICK S "B BXU
HIER~KIZR ORREEZ BN E S 7Ty 7 ADZLZE R L T\ 5 [9], HIERD S DORDR LIk, HiERE
HZ37TDORTAYMCHEIL, BT AV EINEDMNICKBZ N ZFET S, TNETNOEKRNEE
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Fig. 2 CHAMP & Macro Model
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FIEDWTIE, AERTORIDFETEZSIRE Nz [10],

FREOERMICHEZET 25407 (R ERMOMHEMERICK > THRENY MV ERERTAICE

FIIMERT %, concerto ver. 4 Tld. ERS-1 OHLERMNT THWOW SN TWS Lift Model 22EI1C LT,
F=- ECL p% ZAi cos6,sinf.e;

TAlH9 %, TTT ey & Lift FRDHEAANY MVT, [H j OIERNT Fb & RKUSHT 5 2 Ot

HENT MV BIRE %,

TV BIEENEINC KB HEEZEIET 5720113, JRICHBI 2 H2ONME v #HE v, &
U OZLBERDE L 1%, ZEIE JPL BRE L7z CHAMP O#iiEN S r & v 2 concerto ver. 4
WK ATI L, LB DWW T Star Camera DFEPMET — 22 H N2 D Tid7 <. BIIEHT — L DRI
AT Uy T # 2 OIERRTDHLD S —T 5 0D/ I FIVERBREHR LTS LD LREL
2o

4. REEEFABMBEOLEE

2004 £ 5 H 13 H @ STAR I X % s g Ot #liE (35 2 §iCHiBH L 72wl IEZ N A T2 Ofi) 7%=
Fig. 3 1C. Macro Model % U Cannonball Model % TR L7z IEEIIRIRIC X B hidE 7% Fig. 4 &
Fig. 51C/R9, 2 2 fi T \Tzkkic, STARIC X 245 MHIEZ N A 7% T & Radial /52 WK
T, LABEITTEICAZROTHLOLAMICH S WS #RICE > TWd, Zhucxf L. Fig. 4 O Macro
Model I & % 5IHEAE R Tl alongtrack SR MBI %, KXHIEFIN 10° m/s?, KFFIESTE & Hi
BRSO LA 108 m/s? DA —X—ThH %, KIEFUTDWTIE, FHC Front Panel (Fig. 2 @
SERR #8) ICVET 50 DEFE G MK E W, Macro Model DFFHEAE & NEEF 7 — R DEEHD ISR —
7% alongtrack TS DWTHIERS 5 & ¥— 7 OAE IR — CHEFL (K990 77) &FLWJE
WTOZEEHMNRSNZD, FHEMEDSFHHIOE— 7 2RI HAcdH 5. %7z Macro Model & hi#EE !
7 — 2D alongtrack KM IEMAMED S MU MENEAT S Z@HPI/NE IR E— I 8% % B, Cannonball
Model OFHHEAEICIZ R 5NV, T4Hud. Cannonball Model Tl E DWiHAED—T TH 2 DITH L.
FIED CHAMP KU Macro Model Tid 1 ERIOMICEEDOMEICE &) DY NH O,
REOHMMIHENENT 5T EZ2KML TS, KX EIE CHAMP O 1 J8FIT 3.0 X 101 ~ 6 X
10" kg/m® & 2 {EFEEZAEI T %, Macro Model R Uh#ERF7— 2 TH 5N % alongtrack 7 D#
MR N 2 —21d, TORKEEZLEAMWTHEOZ L, & SICE RIS % 1 E O HEE
DEHEZDES>THELED EEZ 5N %, Macro Model & Cannonball @ radial &5 7% LLigd %
&L AIEDIFIC 107 m/s? A — X —ONLEEN+ 5 @R BN TWAZ Lhnhd, ThD
4EEE LTz "Lift" D7 TdHh %, Drag L[AIEE, Lift ICBIL T#% Front Panel D& 5 MK E 2%,

KPR o S G ER A 5 DR 0 3R LIC K 2 hisd o 3 e 7> G 2 FIICHY) D% (k% Fig. 6
(Macro Model) & U Fig. 7 (Cannonball Model) IZ/79 o M DEA 2% L T 2R A 2 0 75
WTWAH, THUTHIERIC K 2 TRNISHIEL TWa, TD & & radial 7 G 210 1C7E 550D,
HIERD & D IRV OFNRIC K 5 & D TH %, Cannonball Model DIE, WD —ETH 570K
FaYehy 7z > TV B B OESHTEIC K 2 s IXIZIE—E TH % DICH L, Macro Model Tl& 1 J& R D
IS KR EA YTz B 857 DIHEMNZAL T 5 7o HERS I K B hdE & 8 MR 2 k2R, 2DDET
JNC K B WIFRFIC crosstrack BRICHHZEICEHN TV,
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CHAMP Dh#ERF7— % & concerto ver. 4 Z2ffi-> CTalE U7 IEEJEENC K 2 hid 72 g U 7z
ik, alongtrack KT crostrack /FTAIDZEED/NZ— 3K —H T2 E DD, alongtrack il DIEZ
DEDITIKREIZAENAENE T e h T, ETIVHID Scale Factor & Bias Z i L THIHMEIC
BLEELENEZNE IOV TIE., IEEETT— 2 DY — 7 WETRMEICHANT I§idkv] e s
b TG 208N D%, £z, BMORNEEIC K > T error 23 AHERERT— 2 O radial /717
W77, HUEREDEIC ED X S > TV BDONMC OV TEHERET TH %, 5%k, STAR #iZ
U & d B HEESNNERER OF — 2 ZHEPVEICTERNES X519 % LHLic, DTM94 LISt L
WARKEEET )V, Bl 21X NRLMSISE-00 [11] DHL D AHK EMGEEZI TV N EEZ TN 5,
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