AN-YY axiio [0 6 ylouis 1Y 093 11F+) Jlu /oo ,Lis g baojlu Sesilso

s A
Saslost ubub?uﬁ/djgv ,V

D

Adwe &
DOI: 10.22044/JSFM.2022.11309.3487 ’}/_(/U"”:ﬁ?!}

9 o) B gy Sws oSl Y olre Tl p huzxo g (owadd ol )by ST wy y
o,lgnlo Cauridg dwlne glas )JBT

T stlg Sl 9 " olgSybg el y T mdy G950 ¢ ol e o8
Tl 3Tt 3yl SUSEINS (Sl | sawkier 0ASAINS (Sl suwikier i sl )5
Olo2l 3l ol el (Ld oLy y SilSlo oSy 5oLt ¥
il 3 s olRAINS (S samito SUKEINS cchlkol KlSe iy HLotils ™
Tl 3T 3 s o8NS (Sl sawekides 0SSN clurole KlSa iy sl
VE VI AITE 50y gyl F oV TIVA (o 55k i eV E /o VI sl o i s

oS
iz Jolge i 5o b (g yte 59 (chag ey Bl K Su Sundg el SVl o sl ed Ca GRgh (0
p2 5l ey Solw e sl (398 S Cumdy (pnd SYolas gl Bl jo el oo plonil wosl > 4y Cos o 5 (owdin
Jolse g oy (092 595 (o (ot Jale ComBly jo Lol 08,5 o ooliiul Hauadl s 50,5 SO Glgie 4 o (goad (5jlwooli
A S 0 lgale CuxBge (6, S05lul jo Uas 595 g e e 5l b5k g saeas] 1R 00 (godgase (Hezmen Jaxe
5 My e Sy S > Gileand wo)lsale S g5y 2 SR (nl (2,18 L Gieshy (nl )0 (rlple saisd o ool
L aclol ;0 .050,5 arulors ojlgals CoBge Colgd )0 5 K a4y (699,9 ol Wi ase 5 owdin alizes baylyd o o5le Jas
(g onl bl 00,8 s Ut 595 50 plaS s 150 ol cedle Cdl dr Cas o] Jawgs a0 dlore Cuxdge dunlie
Jele 5 o) 0992 935 (oam e gl 5 GBSk Ghasd] Bl bgpe cud i 4 i3z sagly 50 b3 5 Glime oo s
edgazme Jale Zoled ) 9 (e i Sl EL henedl Sl (ol ey Jole 4 bgiro 08 a9l 50 9 K 00 (go0g0me

Comdg s by P 90 ey Bl (siag S s Jlow 1 guudS Wlods

The effects of geometric and environmental parameters on the governing equations

of scanning earth horizon sensor and attitude determination error analysis
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1 MSc. , Mech. Eng., Shiraz Univ., Shiraz, Iran
2 Assist. Prof., Inst. of Mech., Iranian Space Research Center, Shiraz, Iran
3 Assoc. Prof., Mech. Eng., Shiraz Univ., Shiraz, Iran
4 Assist. Prof., Mech. Eng., Shiraz Univ., Shiraz, Iran

Abstract

This study is performed to estimate the error of solving governing equations of the dual-cone scanning earth
horizon sensor, proposed by the Mechanics Institute of Iranian Space Research Center, in presence of geometric
and environmental parameters. Typically, the simplified form of the earth as a sphere without atmosphere is used
to model the earth. But in reality, the geometric factor of the earth oblateness and environmental factors such as
the sensor's field of view, the effect of the atmosphere and its reflection from the earth's surface cause errors in
attitude determination of the satellite. Therefore, by assuming that the sensor is mounted on a satellite, simulating
motion in a near-earth orbit and modeling the sensor, the sensor’s inlet pulse and the amount of roll and pitch
angles in different geometric and environmental conditions are calculated. Then, by comparing the calculated
attitude with the simplified case, the effect of each in the occurrence of error is obtained. According to the
simulation results, the atmosphere radiation and surface reflection, earth oblateness and sensor FOV in roll angle
and in pitch angle, earth oblateness, atmosphere radiation and surface reflection and sensor FOV are the most
effective factor in revealing error respectively.

Keywords: Error analysis, Double-cone scanning earth horizon sensor, Attitude determination.
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