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Very High Resolution Passive Scan Agile Earth Observation Satellites are able
to maneuver around all their three body axes and scan the target area in
different directions, simultaneously. The most stringent mid-level requirements
which dominate their attitude determination and control subsystem performance
are applied in detumbling and fine pointing modes. These performance
requirements are maneuverability, agility, accuracy and stability. In this
research, first, we derive the analytical and statistical relationships between
quantitative criteria of mid-level requirements and spatial resolution as a high-
level mission requirement, next the design drivers of reaction wheels are
extracted consequently. Then the size, mass and consuming power of an
operational satellite and the reaction wheels torque authority and momentum
capacity is guesstimated based on its imaging payload size and specifications.
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12. Semi-Agile Earth Observation Satellites

13. pitch

14. Passive-Scan

15. Passive Scan Agile Earth Observation Satellite

16. Full Agile Earth Observation Satellite

17. System Engineering Design Tool

18. Customised Attitude Determination and Control Subsystem
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5. Earth Observation Satellites (EOS)

6. Very High Resolution (GSD<Im)

7. High Resolution (1m<GSD<4m)

8. Mid Resolution (4m<GSD<30m)

9. Low Resolution (GSD>30m)

10. Non-Agile Earth Observation Satellites
11. roll
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23. Design for Survival
24. Hodoyoshi-3 and 4
25. Magnetic TorQuers
26. Agility
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19. Agility

20. maneuverability
21. Accuracy

22. Stability
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27. Reaction Wheel (R.W.)
28. Off-nadir
29. Geolocation error
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30. Along track
31. Cross track
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51. Matlab curve fitting tool (cftool)
52. Quantitative fit goodness



v/ @‘wﬁ 9l g pole (gl — ale dolilad
L;)\\‘\ l@e/\ o)Lo.u/\ba)sl

2 Bxio (59 Sbaglell ol 2 dgosme oS & olgale b Cuni =Y g

dsc/dpr digod 5 d,lgale P o 69y sl
ldView-3
VIO 5 \Wor Sl Dgooma
WorldView-4 ’

Y s Pleiades-HR | X &b slagssl 5 (Sl dgame
PeruSat-1 S,

YIv sleojlsale gy X b bl o (Sl Hgome
CartoSat-2 Cumdg J S sloyKles 9S4

Jade yns 43 581 oy 5 Lol VHR PS-AEOSS Gl
b osiins doleo oyleale SOl .l hsc/hpr (sl ey
Sl op b ly olple o) ol lsle (Sopid i
Bay B o K6l us B (o) y gl Agesme Cunl p3Y oylsals
b il hise/hpL cuns aseis 1D 5 25 Cuad o)lsals
U»L.;I i) O:‘.I d)LoT drol> D dgg0 le.bo)biblp
&S diwn gandib LB A Jodo mew dw p» Skl
slrodly wlwl il )13 ped mdaw )d adiged dlaad oy i
Cawl 0dds zlyseiwl ¥ g Y zolaw (gl (YY) dolso <d)bT
hsc/ _ 1.323wy+0.2953
hpr = wg+0.02148

oodly b (YY) dblee (293 Gudad cauaS ol sy
.l R-square=1 4 SSE=1.205¢-14 . il,

(¥v)

Sils s ol 5 VHR PS-AEOSS (sspdaw —A Joao

Level os (deg/sec) 1 P JEIRWIN)
\ 0s< 1 YA
Y 1<ws<2.5 VA
¥ ws> 2.5 VY
2lg2le @52 (s

S b ojlgale poe & amd e (L5 3iios ) (g)lel dale
SN ly s (il g sl osSne s g
cplpls Canl glize B9, (S5 15MP (YL o 15MP 5 ez
» 1y ol ord gl sl gylel slaodly I a8 15 Laslgy olg5 o

8,5 5y gl 93 cnl o (oo S 93 2

206.4V+260.7
=—"———"— forV <15m?
V+0.7143 (%)
9.264V-24.72
==—"—"""% forV >15m?
V-14.73

dl.mbb L (\'Y’) Adleo w9 &.Ja) CuiS U.glg.)‘) dl)g
.l R-square=1 4 SSE=2.006e-17 ._il,

w93 5l o o)laale Gy by pl SL5 STl oolinl b el oS (slag o K gl

oy I (Sl dgaze jlad o 3 Llad Jlad o (V) doles
ol 0l gl il (i

(v+)

1.99D-0.318
dpp = o
D-0.006752

(Bly glaodls b (V+) Aslee subed coaS obj)l sy
.l RMSE= 0.1028 4 R-square=0.9914 .SSE=0.01

dgozo S elasyl 5 3 S8 Aol oy (YY) doleo
y cftool 5l 5l eslatsl b g saios cpl (oylol laosls I Sl
Sl o gl el Lo 38le 5

_2.814f —5.551

T f+07419 ")

sodly b (YY) Abokro (293 Guby cuaS oL (oly
RMSE=0.01909 , R-square=0.999 .SSE=0.00109 ._xdl,

ol

8,lgale plw (yposS
VHR PS- (clacuis S glyl 3ais (sjlol dnols sollao
(R 5 (A9 xS cslalgiwl 15l a5 ke AEOSS
(7) oz o ojlsmle pr & i )Sy (Siualy CuS olizie
orwl) phtie (eguid & g Bl ol o o3l Lt
o oIS Js cusl VHR PS-AEOSS 5 (cuis S g95

gs il d)hj daols )0 dgg0 (slroylanle plad (i) 9)See

VHR PS-AEQSs > u,qu & L;.\,u)ﬁ.a u_iu.wl CuaS-F Js»

)5 PS-AEOS 0> WIS PS-AEOS

Ego0 S2e5 o> S5

(7) | 9sS | S | bwshe Sy

(10- (100- (500- (>1000Kg)

100Kg) | 500Kg) | 1000Kg)

Y Yoo Yo - . K
5 - W0 - Ve slalgal
£0 - Y Voo ¥ L9 yheds
Ay - A A - - RS9l "

oy |, VHR PS-AEOSS «caisSey 5 s
@ s (V) Jsso Gillee ol o dxio (59 slaglol]
2,5 o) A

elgl 1 Gy sl dscldpl (shb el WSl Hlude
03,91 (V) gz 1 5 gl (ylel (glaosly bl agloer

Ll 0l




Lo g3 dgmae g it 3 Lo ple el Losle (g 398 L) sl

Jsda j3 zydie lasuie b Sldas 3)lsale diged S ol 1))
ol 04 48,5 a3 3 (1)

bad 6yl 5 pole (pimgl — els dolilad / Y'Y
(O ol ) VY Sl /) Byles /10 69

§2,90 axllba
Uv9) 51 oalawl b L'Ao.dlu.&.c dhné)% da)ﬁlo.c &u)ﬂw dl).g

age5 Sbles VHR PS-AEOS claseia -4 Jgd>

35 S a8 .
fs2Lo (G = Sy .
o,lg2 GSD(m)@nadir S5 I(m) | w(m) | h(m) | H(Km) | i(deg)
PAN MS So
SkySat G/C e ; 0.6 06 | 095 515 97.56
<1.0 2.0 | bty glaal)]
T i Msc(Kg) IS el s slag
L et stab i buaiodiuw sC iy SR
Sailog ySy (4 bands)
_ 4xRW3-1.0°s
GBlue. 82?500555 (Millenium Space Systems)
reen: V. -0. y T
0.45-0.90um Red: 0.605-0.695, 110 $0.0deg | oy ol pringe b
NIR: 0.74-0.90um 23S h=1.0Nms
T=50mNm

S e o e Q=18 (ulplts G pywye 552 by
ol s S

1S CadeS Sl ol 5 (S Dgarme Supsle |

{a-17
§ e Bl oo Allowable /M

8 Design Area

A1 ool 2 Syl L M 1
/

LS S5 O ,a
P
4

x/GSD=5um/m

f/H (mm/km)

2 //
/ S @,8 el ol Sule] gasee iyl
V4 Fi#(2)=14m/m 4 F#(1)=8m/m : il
o
o 5 10 15 20 25
1/D (m/m)

55 3)90 VHR PS-AEOS Sl dgomo by pl Sbs =& JSWS

Sl dgoome (63,Sos Ky 2l

Q o (i s (b 2 31> 5 el o 4S8 4 e
ot plplo Bl Gbwl 1) F# Jlade op i 9 X lide oy e
Dgas oo Ol e )b dad lais 4 JSG 50 ond edly L
Caol Vo Jgds Gygo d L )b dlads clasuiie

5] Dyazms 3l PS5 55 Lo o 2 Claaiio Vo Jgu>

Q 18
X Spm
A 0.675um
GSD im
/D 14m/m
fiH 5.25mm/Km
Wgozmo 3l (yuod

.l dp=0.31m ) hp =0.53m ‘(Y\) 9 (Y') ‘_ngd.wa d;lb.o

P! sl (Sl dgecmoe (63, Sos K 5l
e Sl (559950 4 9 S SSE 48

a5 350 Blgnle S 53 Wlsi e o CCD sl o 3cSasS
Cpb &y dag b (F) Doles gllas 5 ol XZ5UM 355 oxlicl

D) oy P dxbio ) (Bl b3 S g e SKe SSE

a8 AP (Sl (Sl Bgaa (63,Skos Kig ol
3 ol G595 5 i S

2 35350 slaoylaale 13 ods 48 )3 IS 4 Sl sladlgexe p
o)y ol FHmin=8 5 Flma=14 (Guios opl ()bl dnols
>hb dio 3 (eg9ee kS 3 ©jg0 4 (2hb (slaje el
el 035 g () JS5

S ol g1, sSit] Wgotmo £3,Shos i 31lus

ryad
9 Sl dgee (b sloypl)d phe (S5 &0 4 (V) dolee
D> Lng)/w A]a;l) U" )‘ odlaw! L Cawl )])B)J ):9,\4» w.d.‘.{
2980 ey (Pl dxio 3 hlo bolad @50 4 ()b
381 glaodly 5l cutS cpying b paad )b Ll zlb oS 5]
hb dxio )3 lply 258 Ay (Sl Ugesme Ay 4 0
)y b jlre glad &5 5ol acuds & by gl
B S i & S Gollae sl 0t 03,9] i o lab
il 4l ) sl Q=18 sl doxiao gl 3 (soleiand
d929 el ol cplple Conl dwgy slad S Sk jlre
g FH=14 clojye oblis Alais b blze Q=189 i &5 il
ol 51 Q o ] &S Lol 5 g 9 a8 s s FH=5



o/ wlad (655l g pole (oimgl — ale dolilad
B+ ) VB e /Y 5yled / 10 5,9

b lgalo IS sl
oo g9 5l Hlainyge Blaale a2 8L Coge 4
VHR PS-AEOSS ;3 415, )5 & (sdiz Sy o posko o Jubato
Sogo 4 ol 02 5 oy 5l S e o)lgale S ol
Db e dnlne VY g

25 3,90 VHR PS-AEOS 8L S slub-YY Jouo

hsc +/a¥ m

dsc <IA¥ m

lsc .5 m

Wsc N3 m

Asc |05 m?

Vsc Sy m?
2,lgple (IS 05>

I olgale JBe VSIBM® olsale oo (oS &4 2255 L
Msc=105Kg o lgale py 5iSTis 5 p=315Kg/m? (Y¥) dslas
RWRVAPES

8,lgalo (ow yul ylow

gkl 4 deg bgojlmle Job )3 p CEI6SH @ 028 L
w4 o) pesien 5 persSle (il plos olgale IS
e 5 salgs Imin=6.3Kg.m? 5 Imax=10.7Kg.m?
VY gt illas o lsalo s 3)ls blizél (glasleiS

55 590 VHR PS-AEOS 5, 3,1y oliizel glaygleiS VY Jodo

Ts 1.9x10'Nm
Ta 2.5x107'Nm
Tm 5x107Nm
T, 1.7x107"Nm
To=Ts+Ta+ Tt Ty 1.1x10°Nm

goome b ppn p aliel glis dalre (gl
Do o0 w)f A »To Oly‘.c oy uwl,w.d Lng”lL;f

oIS g o Sy ulw
Dol | ol puSe sz j1 S 2 ) p9liiS ag el
b dis > L )b dhis clasks I eslizal b o (V)
b 03y ales S5 )3 a5 Condy JyiS 5 u el
pple Ol (1) dhais clases slas 29 anlys dubes i3
anlgs T=17MNM cplply ol O5/ts?=0.0228deg/s? slew

w90 3 o Blgale S5 )3 guba o], S1d SST 3l 0litanl b el oS slog o Kl

2,lgale plw (yaosS
A dalgs D=18.8cm 4 f=2.6m ( Jguo ;0 jlae glas)l 4 avg b

slell g dgosmo ad (wlwl 5 0 ladle yha3 (e
RN o (59 1wl S

Jols olsale 1005 domius (9 1l JB sloglell o Ll )
g dgae slaodly Jlo)l (glp X wb clayl 5 (Sl Dgomo
Cawl yloyd (glaodly cdl > 5 (6 y0als slaodls Jloyl (5lpS Wb
Gl Asc/dpL=2.7 ¥ Jod> sollas o)yl

&l g dgeome WS olwl 52 ojlgale EUG,1 (presd
S ol
S el gl 0, 8les Syl asly (8) US el
A 5 s 2o A5 e & (1) 2 oS5 5,8 S50
0,=0.0739deg 5 0/t:2=0.0228deg/s? ] e g S50
3 9l BH=0.6 Jlows] jlaie d—cill Lisu sllas 39 Anlgs
2 5 62205 (1+) Dokeo illas .15 salss B=300KM ames
o35 ko (YY) doles 1 oolaal . Anles 05=0.9deg/s ass
2 05l i i (Al dods b dalgihse/hp=1.75 luds
g dscldpL b (slayglyd oy odel Cand @ pdlie ywlul
P oo 5 (V) S8 &9 4 hsc/heL

om Bl glly > (b jbre dab (V) JSS SIS
€y o] e pasine § 05=0.90€g/5 (gy hsc/NpL o oy Slo
8508 (sliwly 3 picred (Cuwl odid €3,5 a3 > 05=3.5deg/s
1y St Dsasee 8 xio oS I b lizo dsc/dpL Jaie e
oz 38 9X sl ol ol i ogdle g 0,50 2
Mk g Ngde e ol gy p Cumdy JiS loShes
T (535 Canry J55 sl Slae o o L jblizo Aol
S el Lo gyl Ala sl o 428,515,555 8
5 ol ok 4.8 35 NscMpL e oyt g OscldpL e
sl 4 dog b sl dsc/0p=2.7 4 /e =1.75 ) claiee
35; Anls 0sc=0.84M 4 Nsc=0.93M . Szl Agasca

il s S e a5l o ks el

we35degfs  w,=0.5deg)s ADCS slalall 3§ b 31 X sy

S e 2 e/ i -
Pl jore bl |

h
) 77777777
= T e g
= Tldses g S by ol X il
¥ fdpy,
| ° . -
IR | Ty [ Sl gena i sl b Sl |
l—s (hyehy ) oy
1 fhsc = 093m — VHR PSS
dge =084m | Lo gk bl s it 3,33 AEOS
9 0 Sl !
,-0.1deg/s

05lgnle 8jlur a5 >yl dmio —Y KW



Lo g Sgmme g iy 3 Lo ple (el Lo e (g 395 L) sl

W30 Ol el pSe slag iz plo (o5 Olaslre gl
el S (ot Ko o 5iS Mg oyt Slas
Ll 5 S b 5 elasgly psiiage 5,35 Cudyls o T=55MNM
ol uSe slag i 5l sladiges LaisL h=1.2INMS bl o
Sl ol oas 03)gl VF Jodo 3 2hb buwg Ol LB
CaolRW3-1.0 55 51 Losbly Digas ;3 ath, IS &) ladll e

08 duwle glglj pgtioge Cud)ls 5 HoliiS Ags ClB
o ol gty 5 el pSe £ b 5 calf
ool 1 3l 5500 slacd b5 5 MSCI MW-1000 s ¢ 2
iols L MSCI MW-4000 ¢ 2 3,55 1, o bl clusles
ol ) Gles Bylsale jL 5)00 slacud )b cunl 3B (oL
9 > b (0l lasuin ol BMS! & dagi b (Jg S
S35 ($3,Slee Slasuio () & a5 plo L o oy
Dy wlyss dhate ol Gkl wis gl slasiiojls &
(Slbos Digad )3 &5 39 waled (B2 plon bl 4555 cpl b
ol ol Gloesl

b (6)5ld g pole (oimg3y — eledolilal ‘“;«
(0 b)YV Jlog /Y Bylas / VD B9

Dslae I odllpSe oz 5 o o slagls potiage cubyls
b i 5 L b A Slatie | ezl b 5 (V0)
Dy bl dubre b6 il ol Gl JS& 0 «SADCS
(S ppeal do D (ggyalis By (V) dat Clabw las
Lol oy 5 silizel psluiS bie .cusl 0,20.0739deg
Gloe cul TorLIXIOSNM L ot loo ol
ol 015 03)9] Jodo 13 &S dige5  Sldas 5yleale (g)le lasin
o) P=OABIMINZE676815 olio )5 ofsale 535 391y
h=12INMs Lol S &2 lausgly poringe cud)o culpl
RWRTAIES

2 dses Sllee 5ylanle (65,Sloe il Olwls gl
ok 035 W gte 3 LSt Hgamma (63,Shae el Lol
b B sl )3 9 SesS laojlgale (Gjg WIS 3wl
2o J¥ Blg e Jod BB s Sl cised gl ogade
pr e slbs &S ad o ol Sl gl [45] asl
31 d)Slee Suplo jb a5 cul 70 dges Slles 5)loale
Gl Jod B8 8390200

G 1,505 ) ealil b &5ge3 VHR PS-AEOS (65,Slas S ol Slsls glas — VY Joua

Asc(m?) o s g s Msc(Kg)
0.56 (0.6x0.6x0.93m) V0 s 1,b VHR PS-AEOS
\YA YA
0.57 (0.6x0.6x0.95m) B sWles VHR PS-AEOS

Selme )3 35 oo altws (slos b 1l clls ol
loj Ol ol wSe clag e clugly pstiege cud)lo
by oad 43S L )5 ojlsale (5l 39 pilea Su ol
I 290 laugls pgiiege Cud )b ey o 4 loj cul IR
el pSe 22 ilply 8l sl el INMS 5 4
Y g ol dede bl ¥ sl g1 L RW3-1.0
B8 (gg)dilis 0, Sles Mo & dad o lis RW3-1.0
p3Y S g wales B Cuxsy S g s sy
5 srl pglad B Gl Glomysme Jo> ojlsale (33,5 (sl
OBl (sl eyl polar BB ogMe oS e oo Jo>
ol oMo les ppel 1yl dae (gl g ol
S B3l gloj te jd 2gy dimled 318 eids ol slag >
SInk ol sy Y potiese o)lorle (glte gy ey
Coow & (3:83 59)8L5 5 5o ppgar (63 os 2o )3 o)lgale
S el 1y G &s

VHR PS- )5 Gl BB ol s slag s sloay 5 -V F Jodo

4905 AEOS
RWS3-1.0’s MicroWheel | MicroWheel £ Jo
Millenium 1000 4000 ""
Space Systems MSCI MSCI lorlluse
V- VA ¥/ P
(NMS) lagl;
> Y. de o .. |[S
(mNm)
VO~ Y. YA (mm) Job
¥ e YA (mm) o,
At Q M (mm) gl
/v V/¥¥ \7As (KQ) ¢p>
> (e o5
Vol q 1) ’
(W) jxt el
¥SIY d- _ Eran Q‘ﬁ; Al
w)




Y/ 2bad (5y5ld 5 psle dmgf — pole Aollad

Cabyls iy ¥IF MSCI MW-4000 (clog > sosiinge Cud s

Syl JAY RW3B-1.0 bz (ogiinge Cubsls g jls 3550
clge l elawl Gl sbol elateds .l Lo )
O i) ($3)8ee Slelll (S 58 ol b el puSe
ojlgale Jloy 3,Sdos j jl 6)l3pp9a5 2o )3 Cundy J5US 4
g 4 el puSe slagn sSy Dsdie Ji Y-

el oas 48)S L5 )3 platie (2o b o L2800

&8lo o,

ol 0385 o B sy bawgi bl o )l5 45Soun

&l

[1] W. Yang .Y. Chen H. Renjie Z. Chang 4 Y. Chen *The

Bi-objective  Active-Scan Agile Earth Observation
Satellite Scheduling Problem: Modeling and Solution
Approach," IEEE Congress on Evolutionary Computation
(CEC), Rio de Janeiro, Brazil, 2018.

[2] M. Salari, "Design and manufacturing of the antenna
motion mechanisms of a communication satellite,"
Journal of Space Science and Technology, vol. 12, issue
2, Serial Number 39, pp.43-53, 2019 (in persian) .

[3] F. FaniSaberi and A. Eslami Mehrjerdi, "Collision-Free
Control for Multiple Satellites via Formation Feedback
of Virtual Structure,” Journal of Space Science and
Technology, vol. 5, no. 4, Serial Number 13, pp. 39-45,
2013 (in persian).

[4] H. Bolandi, B. ghorbani Vagheai and F. Fani Sabedri,
"Design of an Attitude Control System for a Stereo-
Imagery Satellite with Combining of Along-Track and
Across-Track Configurations,” Journal of Space Science
and Technology, vol. 1, no. 2, Serial Number 2, pp. 27-
33, 2008 (in persian).

[5] A.Reza Aghalari and M. Iranzad, "Development Of
Reaction Wheel Disturbances General Model And
Validation With Experimental Data," Journal of Space
Science and Technology, vol. 6, no. 1, pp. 79-91, 2013
(in persian).

[6] H. Bolandi, B. ghorbani Vagheai and F. Fani Sabedri,
"Design of an Attitude Control System for a Stereo-
Imagery Satellite with Combining of Along-Track and
Across-Track Configurations,” Journal of Space Science
and Technology, vol. 1, pp. 27-33, 2008 (in persian).

[7] J. C. Springmann, A. J. Sloboda, A. T. Klesh, M. W.
Bennett, and J. W. Cutler, "The attitude determination
system of the RAX satellite," Acta Astronautica, vol. 75,
pp. 120-135, 2012.

[8] E. Maani, H. Nejat Pishkenari, and Kosari, "Satellite
3Axis Attitude Control Using the Combination of
Reaction Wheels and Thrusters," Journal of Space Science
and Technology, vol. 11, pp. 63-71, 2018 (in persian).

[9] Y.-K. Chang, K.-L. Hwang, and S.-J. Kang, "SEDT
(System Engineering Design Tool) development and its
application to small satellite conceptual design,” Acta
Astronautica, vol. 61, pp. 676-690, 2007.

w93 3 o o fsle Sy 53 et pl Sy S ol b ladl S sag > il

S 5 4ol

9 Ol ) 9 0jl gese wluw ) (63, Mes Sl
&S sl doxis ) o3litl b VHR PS-AEOSS capnsg JyuiS
5 3 e (Ahb sbdSew b aralse 2 1) 2k 350,
B p edlpSe oz bl K6l kol aoren
oo (2hb B Aol ud o el & (03 Shes Sl
2 oxd Ll el slacsygly dox 5l 9800 (Slodde (Sl U

VHR PS- Cundy J5iS 5 s plasnj (2hb
eloyls ol & Wgd o w8 i 5 layize AEOSS
ozen g (©3Skes 5 el pele Sl S
g Bpell 245 (e g Ngdipe plesw (2l lapall
P9 bl cladsew skl cage K @ Wl (Sady
L Gl cal g bl gl Gl ens
& WS (o S8 0Shes lp (2hb Bl Ded e (Sl
9 bl (ol lagell eies 5 Slhoo slaad 5 bl
Sly e i g 1S ol |y (Bhb eyl e
P2y b o ople » L b el syl
Ll Sl il 5 Sl Ay 4 o5 Sk jlxs B3gaoe
Bl Ghgy ol Coje niere ule m sl 0l
ol (b gloj (Al 4 3 9 (Ahb S (Sl

sSlee p WSl lpu ol ol e ol
Blo 5 Candy JiS 5 Ome (Sl dgee (lapta
es sl 9 (ALl slaynlyd G 5 (Syre o)lsale
) b byl wad Qlld gtawn; ol
GSD ol s3,Skes slayial by o FIH 4 7D Jols Su] Ugasmo
oLb layglys dscltpLg hso/hpL (slacybe s Q X
olgple yki domio (55 y el BB Sl 5 0jle e
s 25 (21l sy aid ] 6,Slas (sla ol baos g
bl o @3Sl LIl 5 05/t 0 «cumdy S35 5 s
ool sloodly 5l ookl b a8 55l (g5l 5 cds ( Sl oygle
JE YL aw el o plpieay GSD 8ee pial)ly
Dy dimled dpuloe

VHR PS-AEOS &gei <S5 (53,Skoc <Kt tigy dald] 5
ol o 01 @) oy 5 Lol gl g ol ok &) illac
12 i o e slbss Z¥D Blio o s 70 (gl alia
s 3y90 8)lgmle (63 )Sdae Syl I Jols sl g p 2 (ol
ol bl e 0 dpaslme o] adllSe (sl plo
WCamdy JRUS g (S e ; (©3)5es S ple Sl


http://jsst.ias.ir/article_14365.html?lang=en
http://jsst.ias.ir/article_14365.html?lang=en
http://jsst.ias.ir/article_14365.html?lang=en

Lo g3 dgmns g sy Lo le (203l Lo s 15565 Lo ol

strategy," IEEE Aerospace and Electronic Systems
Magazine, vol. 33, pp. 34-51, 2018.

[24] R.S. Miri, S. Mirshams, and A. Nikkhah, "Spacecraft
Optimal Attitude Control By Means of Reaction
Wheels," Journal of Space Science and Technology,
Volume 2, Number 5, pp. 35-42, 2010.

[25] S. Hassan Miri Roknabadi, M. Mirshams and A. A.
Nikkhah, "Design and Manufacturing Steps of a
Satellite Reaction Wheel" Journal of Space Science and
Technology, vol. 2, no. 4, serial no. 4, pp. 61-64, 2014

[26] C. S. Wasson, System analysis, design, and
development: Concepts, principles, and practices
vol. 22: John Wiley & Sons, 2005.

[27]1E. Torenbeek, "Synthesis of Subsonic—An
Introduction to The Preliminary Design of
Subsonic  General Aviation and Transport
Aircraft, with Emphasis on Layout, Aerodynamic
Design, Propulsion and Performance,” ed:
Netherlands: Delft University Press, 1976.

[28] M.Y. Ovchinnikov, D. Roldugin, and V. Penkov,
"Three-axis active magnetic attitude control
asymptotical study," Acta Astronautica, vol. 110,
pp. 279-286, 2015.

[29]J. R. Wertz, D. F. Everett, and J. J. Puschell,
Space mission engineering: the new SMAD:
Microcosm Press, 2011.

[30] H. Bolandi, B. ghorbani Vagheai and F. Fani Sabedri,
"Design of an Attitude Control System for a Stereo-
Imagery Satellite with Combining of Along-Track and
Across-Track  Configurations,” Journal of Space
Science and Technology, vol. 1, no. 2, Serial Number 2,
pp. 27-33, 2008.

[31] G. Sebestyen, S. Fujikawa, N. Galassi, and A. Chuchra,
Low Earth Orbit Satellite Design: Springer, 2018.

[32] S.-E. Qian, Hyperspectral satellites and system design:
CRC Press, 2020.

[33] E.W. Group <Space engineering - Control performance
guidelines  <«Noordwijk, The Netherlands: ESA
Requirements and Standards Division <2010.

[34] S. Shekhar and H. Xiong, Encyclopedia of GIS:
Springer Science & Business Media, 2007.

[35] A. Reza Sharifi, Interpretation of optical and radar
remote sensing images, Shahid Rajaee Teacher
Training University, Tehran, 1398 (in persian).

[36] H. X. Shashi Shekhar .[Encyclopedia of GIS US:
Springer, 2008.

[37] Fundamentals of Remote Sensing .Canada: Canada
Centre for Remote Sensing , 2016

[38] R. Sandau, "A Metrics to Support the Design of Small
Satellite Based High Resolution Mapping Systems,"
18" Annual AIAA/USU Conference on Small Satellites,
Utah - US, 2004.

[39] A. Kosari A. Sharifi A. Ahmadi and M. Khoshsima,
"Remote sensing satellite's attitude control system:
rapid performance sizing for passive scan imaging
mode, "Aircraft Engineering and  Aerospace
Technology, vol. 98, no. 7, pp. 1073-1083, 2008

[40] A. Hirano R. Welch and H. Lang, "Mapping from
ASTER stereo image data: DEM validation and accuracy
assessment,” ISPRS Journal of Photogrammetry & Remote
Sensing, vol. 57, pp. 356 370, 2003.

bad 6yl g pole dmgl — ale dolilad A
(B Galbe) Y e /Y ojlas [ V0 69

[10] F. Fani Saberi, "Design and Implementation of Attitude
Control Systemof a satellite with Stereo-Imaging
Scenario in Hardware in the Loop Test Bed," Journal of
Space Science and Technology, vol. 8, pp. 15-26, 2015
(in persian).

[11] A. Nikkhah, J. Tayyebi, and J. Roshaniyan, "Attitude
Stabilization And Manauvring of Agility Nanosatellite
With Control Moment Gyros," Journal of Space
Science and Technology, vol. 7, no. 2, serial no. 19, pp.
1-9, 2014 (in persian).

[12] S. Busch, P. Bangert, S. Dombrovski, and K. Schilling,
"UWE-3, in-orbit performance and lessons learned of a
modular and flexible satellite bus for future pico-
satellite formations," Acta Astronautica, vol. 117, pp.
73-89, 2015.

[13] A.A. Ali, M.M. Hegaze, and A.S. Elrodesly,
"Maximizing the onboard capability of the spacecraft
attitude control system based on optimal use of reaction
wheels," J Eur Syst Autom, vol. 52, pp. 397-407, 2019.

[14] M. Karpenko and J.T. King, "Maximizing agility
envelopes for reaction wheel spacecraft,” Proceedings
of the Institution of Mechanical Engineers, Part G:
Journal of Aerospace Engineering, vol. 233, pp. 2745-
2759, 2019 (in persian).

[15] T. Xiang, T. Meng, H. Wang, K. Han, and Z.-H. Jin,
"Design and on-orbit performance of the attitude
determination and control system for the ZDPS-1A
pico-satellite," Acta Astronautica, vol. 77, pp. 182-196,
2012.

[16] M. Abdelrahman and S.-Y. Park, "Integrated attitude
determination and control system via magnetic
measurements and actuation,” Acta Astronautica, vol.
69, pp. 168-185, 2011.

[17] M. Y. Ovchinnikov, D. Ivanov, N. Ivlev, S. Karpenko,
D. Roldugin, and S. Tkachev, "Development, integrated
investigation, laboratory and in-flight testing of Chibis-
M microsatellite ADCS," Acta Astronautica, vol. 93,
pp. 23-33, 2014.

[18] R. Burton, S. Rock, J. Springmann, and J. Cutler, "Dual
attitude and parameter estimation of passively
magnetically  stabilized nano satellites,” Acta
Astronautica, vol. 94, pp. 145-158, 2014.

[19] T. Inamori, K. Otsuki, Y. Sugawara, P. Saisutjarit, and
S. Nakasuka, "Three-axis attitude control by two-step
rotations using only magnetic torquers in a low Earth
orbit near the magnetic equator," Acta Astronautica,
vol. 128, pp. 696-706, 2016.

[20] D. Ivanov, M. Y. Ovchinnikov, V. Penkov, D.
Roldugin, D. Doronin, and A. Ovchinnikov, "Advanced
numerical study of the three-axis magnetic attitude
control and determination with uncertainties," Acta
Astronautica, vol. 132, pp. 103-110, 2017.

[21] F. Celani, "Robust three-axis attitude stabilization for
inertial pointing spacecraft using magnetorquers," Acta
Astronautica, vol. 107, pp. 87-96, 2015.

[22] R. G. Melton, "Hybrid methods for determining time-
optimal, constrained spacecraft  reorientation
maneuvers,"” Acta Astronautica, vol. 94, pp. 294-301,
2014.

[23] A. Ahmadi, A. Kosari, and S. Malaek, "A generic
method for remote sensing satellites conceptual design
and rapid sizing based on" design for performance"


http://jsst.ias.ir/article_14365.html?lang=en
http://jsst.ias.ir/article_14365.html?lang=en
http://jsst.ias.ir/article_14365.html?lang=en

\“ﬂ / 2bad (gyld g pole dmgh — ele dollab

(B¢ (ol o)lod) VEo) Jlas /) 3)les /10 093 w393 3] iiw 0lgale 5 5 Gubas ]S (S5 1 oalizel b ool wSe (slag o Sl
[44] M. Li and B. Xu, "Autonomous orbit and attitude [41] M. Lemmens, "High resolution 3-D images," Cartography
determination for Earth satellites using images of Journal, vol. 114, pp. 21-23, 2010 (In Persian).
regular-shaped ground objects," Aerospace Science and [42] A. Saghari, S. Rahmani, A. Kosari and M. Ebrahimi,
Technology, vol. 80, pp. 192202, 2018. “Wasted performance” minimization of the multi-purpose
[45] N. Rioux, "ANSI/AIAA Guide for Estimating mini-satellite platform for an EO mission using a dynamic
Spacecraft Systems Contingencies Applied to the simulation-based model," Journal Aerospace Science and
NASA GLAST Mission," IEEE Aerospace Conference . Technology, vol. 73, pp.61-77, 2018 (in persian).
Big Sky, Montana, 2006. [43] HJ. Kramer, Observation of the Earth and Its

Environment: Survey of Missions and Sensors, Berlin
Heidelberg: Springer-Verlag, 2002.





