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Designing complex systems, especially in the space industry, is accompanied
by challenges such as changes in components and their interactions. This article
aims to facilitate the design of complex systems by introducing and examining
the design structure matrix (DSM). The design structure matrix, by analyzing
the relationships between components, helps improve the speed of design and
implement optimal changes in systems. This article discusses the features and
analyses of this matrix, as well as its limitations and challenges. Two matrices
are developed for a remote sensing satellite under study. The first matrix is
designed to examine the influence of each component on the design of other
components. In this matrix, all components are listed along both the rows and
columns (meaning it's a square matrix), and if one component affects the design
of another, this influence is indicated in the matrix. These effects are
determined by the design team of each subsystem. Furthermore, both direct and
indirect effects are considered in the formation of this matrix, and the
calculation method is detailed in this paper. The second matrix examines the
relationships between different components. These relationships include
electrical, mechanical, data, or thermal connections, which are identified based
on design blueprints and represented in the matrix. A matrix is also developed
to assess the impact of each component on the design of other components, and
efforts have been made to make this matrix practical by examining and
weighting the effects of components on each other. With the help of these two
matrices, the impact of changing one component (adding, removing, or altering
the design) on other components is examined. Additionally, for better analysis,
a case study is conducted. In this case study, the impact of adding a star sensor
to the considered satellite is investigated and required technical changes for
supporting on extra star sensor, such as data interface and power line or
mechanical interface have been investigated. The defined matrices increase
the design speed for more technical and precise analyses and provide the
expert with the tool to apply changes in the system in less time and without
creating excessive design cycles.

* Corresponding Author’s E-mail: msayanjali@gmail.com

How to Cite this Article:

M. Sayanjali, "Evaluating the impact of design changes in remote sensing satellites using design structure matrix," Journal of Space
Science and Technology, Vol. 18, No. 2, pp. 24-40, 2025, (in Persian), https://doi.org/10.22034/jsst.2025.1505.

COPYRIGHTS

@ ® © 2025 by the authors. Published by Aerospace Research Institute. This article is an open access article openg=access
E distributed under the terms and conditions of The Creative Commons Attribution 4.0 International (CC BY 4.0).



https://doi.org/10.22034/jsst.2025.1505
https://www.jsstpub.com/
https://doi.org/10.22034/jsst.2025.1505
https://creativecommons.org/licenses/by/4.0/
mailto:msayanjali@gmail.com
https://orcid.org/0009-0006-9040-9054

T LA (5,9l g gle

Sl 559l 5 pale

Yo=Y dan ¥ O)Lcni: SA 0)9.) N¥-¥ JL»

Yeoh-¥OFe 1 ala Ll https://doi.org/10.22034/jsst.2025.1505

YEYY-FOVS & Suig, S chlis

Journal Homepage: https://www.jsstpub.com

S 53U 9 poke

o 5lo 31 03l b (i slao y1galo 30 (1 3k Of i Wil (S

ORI
¥ Jodaw doswo

O‘)ﬁl ‘Ol)'ﬁ)“ ;lel lad omﬁ'}i ‘o)l}mln laaslobw omak ¢yt

s Ao leyl!
Jlite 130 5 12l )3 s Sbr) Wil la il b o alad o )3 ofga ol Sl (b il dpesey , U

Pl ule sy g Byme s 0dzm ot (Phb Jited Bun b dlio cl sl olyan a
Pl 5 ALk o g S 4 slipl G L)) oy b (b Lo ile 235 0 (DSM)
5 02 0,3l L ile cul (sla o g I Sy & dlia cpl 3 S o K8 a3 dinge Sy
‘Sum.d o)l}h:Lc le)’ u,\.u).:‘.n 92 ‘(J"’) e KaoS A J.Suo ul.u l) U’l L;Lmu.Jb 9 L&sw.}s.\.’?w
o 3 il Sed s (Ahb i e U e i sl ple D55 S adllae 35
2 S A Gge ) g (e e () B35 (0 )18 pmsle p2e 9 Jsb 3 il (ales ile
u_>‘)]a p bawgs st Q:’.I B3 oo Liuled Iy b Q:’.l oyl ) sl BIRCSW{ U ERIPeN u:>|).|o 5
Culosd Bl (o lo ol Sl )3 s jod g oaiitane Ol (inod 095 o0 (s w0 2
oy Dyge iliseo elinl s Slbli,l ipgd u yilo )3 Camlodds g i ] dslne 095 dllie oyl )3 &S
b aog b oS wibie Sl b ool o Sle eSSl bLs) ol clblsy] cpl caslais S )3
ele s 48 395 a o3l inlas 55 3y50 L yle 3 g ok Lasdio bl gl b (slaadis
23059 9 03b Pl Sy p 4295 b & 00D w5 sl plo (b 53 c52 58 36 ) sl
)...uu).ub u.u).:Lo 92 QJI MAJ Cawlodds u,uJ)Jlo U"l u.\m 63)’)[5 JLl u.m)i;.x&; » ;l)>] ul).ul; L]
Sly rizmen 35S (o )13 oy 290 dlipl ple (b ) S b g Bl b BLII) s> S
o)l yguminws S5 (9,5 8L 13U (6350 adlllas (pl 13 Cawlodds plol (6390 (gaddllas S (i (wyp
23 0yl jguitasr S 5l (Slstidy polaieds Sl )90 s g Cunlodd (g Hlai 3)90 0)lgale (59,
Db sy 0l (g ya5 o s pilo Canlodds 03> Gisles 0 e 5 (bl bad i s ol Alen
FoS gloj 3 a5 w3 go LIy Il (b opd 3,3 4 g amd oo (Ll 5385 9 5 Sy sln |y

iled Jlosl i )3 |y @l ol G (Shb slaas 12 2bul 9

DR R R

VY il +F 6, S55L
VEY il W bl

VECF 2359, YV Lis) ol

4B slojly

(DSM) (1)l s ile
(sdodis o)lgale
g Ol yenss
sosde >k
Sl Co pde

msayanjali@gmail.com : Jstume osiw g Suig xSl Cann™®

How to Cite this Article:

M. Sayanjali, "Evaluating the impact of design changes in remote sensing satellites using design structure matrix," Journal of Space
Science and Technology, Vol. 18, No. 2, pp. 24-40, 2025, (in Persian), https://doi.org/10.22034/jsst.2025.1505.

COPYRIGHTS

@ ® © 2025 by the authors. Published by Aerospace Research Institute. This article is an open access article openg=access
E distributed under the terms and conditions of The Creative Commons Attribution 4.0 International (CC BY 4.0).



https://doi.org/10.22034/jsst.2025.1505
https://www.jsstpub.com/
https://doi.org/10.22034/jsst.2025.1505
https://creativecommons.org/licenses/by/4.0/
mailto:msayanjali@gmail.com
https://orcid.org/0009-0006-9040-9054

()“"ml{ l) L)"’9) L)"‘ 'A"{LS" K8 ‘)Yg.luo LSLQ)L)L» » 0)494.)

robn Skl Gl g e g gloj 3 (25240 o) 0sked
9 00)S Cople |y Sk cla Siom &5 w1y oKl oyl
gy WS (638 |y chlisio slaptun (595 » s Sy3b
swojon > DSM Luyile (3850 3 5l ale e T80l
slaloylad u}l)b 039y 3 digad e Q\y‘..cd;. MV g 1| lad
O wilise gl Siuls dizwilyy DSM (oS b jlsdige eyl
Iy Mo ¢ >yl adsl Jolye 13 9038 sluwlid 1y laglas lssl
NS

le puyle mre ap)ls Sl (S il wdine
Capde g Julog a4 SaS lidlay wiipe  (DSM) Sy
oinled oUlg. DSM cunl oszmy (6)l8le s slopiunw «ljloxe
Srar g pmmie (ohy) Oypod 1) e gl Jgile (e o Sily
Iy pis ()laxe Sl o B aimddawss DSMl oolazwl b .3)l
Sla Sy 4 bgye OMSulie 5 035 (gjlode 538> sk
ool A0T s Juowd p 0gMe 3,59y cpl S ololis 1 o Jo3le
b sl Jlosl g wudois Sl cdtolgdl 5 0L sl Siwsly 285 5
[0] 55 o ool 1y (silulizl 5 24y a5l (5ylans

lolis U DSM s lo 51 oolitl b @l s 13l oy
Iy oSl pl b & DSM cilises slinl ol Laslgy o o Siuuls
by 9 (BFS) (o2 )0 adgl (sooiver wiile v slagiy oSl
Sl ot (leS)5 £ 9 4Sd oS £ S (SiloeS
dad oy Sl cpl el a4y 500)S SaS slial il psi 3905 ying
S8l eladnsa g S Q! |y s sl e oy Scawlio aS
Juati 4 35 (L3 Gllle )3 gasge cpl imd ialS |y olyus
[f] Cawlodds ko

bad swojgm 2 DSM o ylo sd 0,8

5 Lojlsale (Slb ) glSen gy 5 iy olulis
Ll s Bt e) o glaRuly cald (olad sl Kagls
L olgise oS3 o (b 53 (e plysar il Sla 0l
9 32y i 25 S 3 Sl yass &l 5T DSM. ey 5o 1 3liil
oS S oo ST Syl g Siigp 28 it 50> (lapiuns

3. Browning (2021)
4. Eppinger (2018)

wlad (ygld 5 pole
¥ 8)las A Bygn OFF Lo Y7

Ol lass
Reaction Wheel (RW) Jedll uSe F 5>
Breadth-first Search (BFS) 25 adol (coine
Magnetic Test (MT) csmblize Caus

Command and Data

Iy o Lo 8
Handling (C&DH) laodly Cy 0 g oo 3

dodo
Co pde 5D diedy 8 )13 G lgie s DSM! s l)b (sl e o
@ lpl cnl 29y sledas ooy slaptuns ()b g ptass
K dlize yolie n Oals 5 b Sl ool 5 Juloo
Iy 293 slaonl U sad o 6] ol 4y g 1S 0 Ko s
Sl ausly gy )8 &S AT o glojle (slaisS A

DSM s yilo (523 0,15

5l b slrojes ;o (slodyins slad )8 gLl DSM s il
Sly sl ofgp Copde g (Jopaze (b ldle 5 (cwtine dlox
XS o SaS ol & DSM. s slo «(sjlog )39 glio 53 ¢ s
$Fhe Cogor |y Sl g 08 olelid 1) I sl Sy b
Slgy o 2hb slaanlp 5w ile ol 5l eslitul A58 o pie

[V]593 Mg slagle; pals gyt 2 & e

Copde sy plo & Cuns DSM s sile (a8 o 3o

g Sl Saor J IS sles S 1) 3 o bl ool b
oS (1S L Tedl sl lages siile s (sl jig) BMS ol
ool 4y Wle5 o DSM. o 5lo o505 (i yloj o (6 yictis 35 po3
Jebo 25l 3l g S S8 ot (sl Sanly 3l (6 piodls g @ o
Ol TSy S ololis 1) ol oMSie 5 @ljlas ol s
ul).u;u)ub 3y50 33 (6354505 DSM s 5lo jl oolitw! & WS o
Aal8 53§ seba &5 a3 oo ojlal Gl 4 g WS e osl |,
D] ass eSHlie Ak
S S Gl Wyl (b sl S sle
Lotz lapiune lp dbe (&S plass Seelid (il e
8L (DSM) sl sl uw 5lo [V] sl olgle ol polic
ISty g e giluaige Lufﬁw‘s sl g
b odomn (o] b gm0 5 o e (i dix (g5l St

1. Design Structure Matrix
2. Gantt Chart



lad (5 )9lid g pole
Yv/ ¥ 5)lad A Bygo NF-F Lo

DSM s ylo 31 aalaiw! gLl 5o

b ol ol gl 4 DSM s ile tla Siasly @y Jelos @
b o) 9 321 o 39290 (slo Sty Cao oty o 30
5313 Sy gl st ool B ol g 48T ololid

sla Saly 0)b> gy slaiin (35 wal 2 LS (A5 @
2 Sl ) 8L GaSny (2ol 3 DSM s 5ilo ¢ S
el F50 sl (2l 5 Mg

DSM s ko (5158

o Siwly il sl &S cl Bby il S DSM s yile
Gyolie Jols ol Lol (clinl g o o3kl I5n] g bypiu
5 baylaw Cysody a5 WBb o sy b sl dapiu p; sile
P 9 paie b Kgdoe 03l iuled (yile Sy 5> bagygi
9 Sl IS s Sl (G2 b g e 0) G 0Ol (o Lo
il o (Stly a9 gg snad gl wple 3 polie
b aSe oS gl 4 DSM o yile oIS 5kt 0ib
Sla Sy 9 S Jod g @25 zody 4 ]y sl g CHels

D] anle plolis 1) pre

DSM (s 5lo w5 Jgoo!

g glial plad & sl p3Y il DSM o yilo mas s (glp
9 bl 3 ) cpl (s 5058 Cond 6 53 9 W58 ololis
Ll e b Sl ccuoles 50 g5 o0 030 )13 s pile (ol g
Ay Dgu 0 03 Linled L ile 51+ 9 ) wile oladled I eoletl
D905 ole Glgee 1) (Stly I Golite iy adlllae B g L5 4
e S b slipl o (Sopsdl bl pwyp Baa )31 Mie
2) 25 s ol 4 s (Stuly 3,5 0 (S8 Gl S0 532
oauio s pile sloialy a4 dogi b gups L SO L Y sae b G sl
SR NI SETSTAES PN [
ol bbb o asb ond dgame ;505 e bwg b sl fuate ,S0d
22l 3 |y (Suly diz lojen (lgie (o sl ity < j
(Sojud oyl Jasl waly JUasl e S sl ol Ginles o ple S
5399 e il atunly j 91 slil STe e jobay (o 5 (b
bl Jhie ol gl s 3 g sl VUl (1) e
Olblsy)l &S sad o |y el cpl Gl 4 )5 5 5l opl g ales

[V S ssalie (Sols a1y slinl oy

bbb e ile ) oslizl b s slaolgale 13 (b @i b L)

2 Cudlad & Wl o olad slaojeyn > DSM o il I ooliiu!
[F] 48 S8 cilisn (sl (o (5)lS0 90 9 Lo Sl

Sy & Sl o (2Ua8 (slaofg 3 lpassd 1 pass Sy e

ojon lpde 4 DSM (o 5le 395 yoxie 0)latio s sladely 4

5 W53 (oS s JS 59y 2 1y Ol b b s e IS

4 Slyie DSM G ple I oslatul ST (5 pSmaenal Sy
S S8 (b p3 Slyess I LI6 slaan e g ploj SialS

ug‘lm'.é Sy b).g)lf )’l ‘;3519 lebdlf.n

P (DSM) g )lsle shb e 5l eslitwl :lae,lenle )b
S olelid 1y b i opl clisee (glial oo 0duomy OMales
i Yo¥Y Jlo jo ohee o ) ity bwy a5 gldlie )
s (b ;0 DSM w5l slad )5 & cculoss
So 5 bk Wl slodige @MSLs pBRYg5 Lol
4 5B lwige DSM jl edlazwl b .aiS SaS o wlbls)|
s s ol )8 gt on Ol (jloaige
L;L:a@l)lo Ol;.:,o.bl Cubs 9 u.g.\)lf A 4 g JJ)“.)).;.} L;)l.’é)
[X] L iolisl 1y 245

Sl &S Canlos S ol (DSM) (slb jid e s pile b,
Wroj )0 0594 i (Shb Sk Copte lp aiesyud
9 )L.\)w Iauuy Pl )9]04[0&) Ll dlb)‘}mln dl.bu.v)yol.a
SLILDSM g caslodds 02l i Y VY Jlo j0 S yiiocis
St g 2] oo Jlite by Sty jl s par plaled S
hb 550 50 bl adllas ,d a8 o o3lw |y o4k a3 walise
Gl oy Mol (g5l oS 5 olwlid (515 DSM ¢ 1550 o lanlo
oalaiwl dy90 EO/AI )§.~u> 9 4\.]94.7@ ‘u*’b. dPT o ke d.\,.JS
bbb bl 5l e S50 ks & 3509, cnl 28)5)1,8
Jolye 3 058l (slan Siuly g clidylas  slolids 4y aSl )8 Jupuss
adlas oyl « DSM g, Jlosl b 5,5 S8 55 b anl)s adsl
oo b ax )l psbar gl dan &5 WS Jols Lol
Slpsis 5B b3 sl ey )l p &2 1y DSM el (ol S o
> Sl WS b e 5l lodie slaojlgale 1> Sk
g (153 2 (258 JB ooy Alg5 oo (S32 Sl
JA] asbazsls

1. Jintin Tran



b ol b silodis 5 Sl g 4528 (sl 303,08
Gagllg e Meles g oSl 55 0 DSM jl edlitl .
il adllas ob il g plolis 385 jsbay |y ok calise
Sideby 5 (gilwdins (gilwJde 3l eolaiwl b a8 sad o i
a8 5,87 (ed iyl (5955 |y DSM. lg5 oo guous 0
ol 5 g (1alS gy BB oty (b sl 8 )5 S5
Ot Mol g g o ol b eyl B 5 (ogeas 4 b,
e Phb auin g ol 0 aey HB s da
[A] S e

ool & DSM Lyl 51 oslizl 15lety Mo lolid
lolid |y s izl o Oledy gla Sily b 458 oo S8
9 Sh &S (ldd (laptuns ) jogada pl ol S
oozl byl (o0l cuenl wwanl dbj Jluws o slinl g9
g e (2l 2l Sl Jl Gie wlye DSM
g blas jop 5l 5w By g 2lolid |y Gl lagtle
D] oS oS sl ol o ool (sloysb

DSM (s yilo (sBCud90%0 9 B Wil

Skl 3 latlle o 555 J1 (So 138> slaodls 4 5l
ol dlezel LB g 38y gleodly 4 jls DSM g ils
o Pl Wigli Eb g alolid () 4 bn Suwly o5 alin
S S meal § Cunpdl Jod g jod 4 e Mg
P e pae o lad slaojn ) (Jlie lp 9wl
2 b Mt byl sl sl (San b Siuly bl
VoYY Jlo 3 gL 57 Gug eVl 9 (Sl g S5
e oolil L ke Wodls (¢)yglaen > cds & WS o 1S
[V+] Cusd DSM e ilo

DSM (o 5lo 5Vl csla ol 3925 b 10l (sla S
ol ecudgize Sl (o wdzmy Sapius Jbo 5 4325
5 Ghdpd Oygods & Sl (Gl (il se ) Ul pae
o5 oS ol Sl ¢ 5l )15 3929 e S 3 0wy
13 50385 b (slodummy @Malss 9 353,13 (easaio Julgs y3b
Hgli pSste payile g9 ol (B Hebar Cul (Ses
Codgdzme cpl &5 Wlod S o il 4S5 cpl 4 Sl 5 Kidgp
{¥] 08k andls bacg oS ooncs o (shie 1 Alg5 o

9 olej 4 DSM upile oo iplie g (Sloj (slacudgioe
OSos u plo 2l 5 SleMbl (gyglaen )b Sl ok e

wlad (ygld 5 pole /YA

¥ 5)led VA B3 AFHF o

Oled ghb 5 ()5 g Kl oo ot o3 b s3> 2 (Sianaly
S SleMol ol sslanz 5l w5 295 03l el ol
Wbie DSM (o sile ploan &8 pule So 5> apisas
Ay loyes b Siusly ol sl &S (Syge 3 35 pelaes
OByl Lawgs o ya ol el S g o Bpo im dSbosd b )5

by boyes (pl Coled 3 9 3980 03 olatdl wlusupj &

DSM' yile 3 (aled (30505 9 028 (cw)p whoa (w8
2yS e )3

DSM e 5ilo glil

29 o0 (Sipord liso g4 Az 4 DSM Ly yilo

Op S (s> Sl (hle i 295 9 (629)9 slagm e
Wyl 099 sl

91)}] O ‘.fi“‘“‘? IR W) 9 &9: o.}...b.)ul;.w u.imuls ‘_nguMw:ln
Copde sly )l plyed Wy & 0t 2 b e
O Bt dge 9 Jos lp e sbans obLb
[Flaes o

DSM s 5o 31 ySow gLy oo

Iy ol ol ol 4 DSM. s ile Juloos tlan Sl o loliss
bl 1) s S e slip] le (sla Siuls 45" 23 o
b iy o lwdige wlonle S (Shb 0 (Jlie lgisdy S
(oaanss ).va alise L5|)>‘ O L&’L;wb ‘_)w))l.n L)”l )l ool
cobolis cplais” Jdoo 1y (J S i 9 Ol s o )18
Otiped 5 ilee Slans (m (6)50 90 4 Sl o b Sy

95 ria S 1S5 3] 6,5l
w3 0 ly Sl ol b 4 DSM. ey yilo sl pusss 43t o
e e B S S O I B L1
whad Sigls S sl (sl > Slhus ST ke gly S
LS SaS lwdige 4 Sl 0 DSM s yilo Julods 94 Jlos!
s b S s ($9) 3 (550 4 Olyds (ol Moty
Sop 3 SN @ Nlg o Jdou go cpl bl dimlgs ¢ ya8
LS S8 Al JbL sl 0 olatie ng g 55 ML
Copde p Jlog pl Caenl 4 295 Slisiss > Kl § Kidgy

[f] Jj‘ob)f oLl had glrojey

Sy (DSM) (2l jlls G lo i 2k sl p iloaine @

1. Papalambros



Lab ¢ pold
yYa/ = g)s 9 pole
¥ 5)lad A Bygo NF-F Lo

L b WoSe onp g odd (g5 el i)
S 2hb papile & ol )5 3)ls 5 Slpei ol g5l il
Sgdedly Gisles sl @l 5l IS ol

22 g sk 0 eb baadld g ol (el sl cnl
s S 2l aS olinl (g sl sleads ool H14E ol i
Cygods 9 03,8 My Jol <y 3 1) )l 3)50 52 CanblS eyl 136
U andls o Il wald 5 00,8 <S> b Cuowds (350
Dy 43 0y5 lall Sl o l0S

AEY S5 Oygoh JedllpSe (ot lp Jbe Gl
sanlio s ol olb ) goy il (gladasls o ljal
238 o

b b ) e ond ¥ S5 3 &5 pshailen
awkin wlgale IS 539 able abb slaamsls (ol uSe
S8l el 5 €3 gyluly Jio e csjlyn el o )lgale
s alip! o omimed )b padiae 15U oad edblis Colps b
DI o 586 ol g9 2 35 (MT) (ublise o3t pgliis

Olpie b (Bypme o plo 3 (Bl g0t clial osalin L
oaasls 59y owzen 5 sl ulo o) 2o Ol 80
gy 5 oxmdlis ¥ S5 a5 sanlite ojlgale ol
A3l o o )lgals b 55 ladll e
o2imd )oliS (b 69y (JedllpSe g2 ¥ Sb 4 i L
26 ol 3)9 5 0ad o)l o (Gl s (purblize
olgale (IS (59 (59) » imen D) 0db e ol S b il
5 50 o yale IS e ol s

28 g1 el

0355 LSl Jold) Iial ass )3 5t 5153 s )3 5j2 50
s 0y 0 86 Sl (o] 2 e b ol Blo (K05 S
sy odd Jlosl j5U U dgd diwlgd g AlS 1t 53 duo S
2B Rl 03,5 (03985 yueid hg5uiws Il 5> oSl
Syl p)laz =5 (g9) p AL kS 25 d onl Pl
IS 56 0aimaplis ) dlaly 355 gox wb b Culeg 53 5 39
alayly jo bl 0 X s3> (g5 o oad awsliS (Impact Total)
abayly 13 9350 (sl purio WML o a8l s slial Dl 0 o

Casloas ool ioles ¥ S5 0 )

n
The = ) Tl ")
i=1

bbb e ile ) oslizl b s slaolgale 13 (b @i b L)

ol o S sl awsh Gt slaes | g)en @ 5Ll
2 o9 Ml Sl Wl Mlgie S5 sl ) g9dge
OSe lgenl Bl jlu baajo g loj & (giaio saofs
5 Vg S G0 DSM 585 oo j byes cul
Slgs o Cudgame (pl &S Wad o LI VYY Jlo o o) Sen
18] 295 oo oy )3 ;3B g (e OSe &

DSM (ujle 3| Jols ol pouds iqull o 5 il o
gt by Sty g balg) oy il Sl potle Sy e
4 a2 b gl e olidl S & Cul (See (S g (oS
walizes ladie) 4y din Cunl (Sas bl 0l Cuble
[V ] sl oglie ulis yudss

) 1) pj lylise 3390 DSM (sl J1e

(il Jso b a4y (gilo Jdo &) By pasuio Bl b o =

ool lai Dys0 CBa gly Al il awlie de s ®
S e

D w yid piaamaan 3y90 50 (B (s b ub il s ®

LTy o pyle sgboss 5 050 Laio "oy Jaa" S, (Jyisay DSM =
WS 0 g8k (P (e > e & e i S

Do o atags il jeals cel LAl DSM Juo S il

Caslods gy ot o 93 ey sk (st 0yl9nle 0395 (sy
owrle g () plo (Shb sl W56) Shb el S
loals (S iS¢ (S5 58 Dbyl aled g (o sl &S Lol
8y il lgine (o yile 93 (ol a8 4 il o py> Jlil

S paaidy slinl ple ) sje

b 8)lgalo (2 1yb s yile

90 wdd adle L plo 53 i iz sl S0 ol
9 Bt i slinl Jol diwd & cunloads a8 )3 )|)8 IS awws
0 H5le) s ClS g Lalpd 4 bgyye (sladasls pgd atwd
P05y Sy 8liee (0365 9 SSlon €W (JS (Bras plg5 (S5
35l 8 e 4 a2 b 03 cja p aadli b cjo o pib 4
FBY IS 50 ondaidlo o plo cCuwlodds (230,00 & das b)Y
Slolis, 8 a5 Slpes cpl 59yl Cawndas ¢l il o oanlie
ol eximd LS5 elinl g wiamwy) e linl 3 03,5 e ool
@ a2 b9 ,5 0 (o) p bptuas nj lod (2l 0g)S bawy
by Olyed (] g 298 00 (23005 i 2 (> )b Sl

1. Sage



i deee bab 5yl 5 pols [ ¥
¥ 8)las A Bygn OFF Lo

f!,b):mm,gl: 923 Thix b3S o0 y03 cjo psiz p s & IS (s
s p e o IS Ojg a0 Wgd e ol Ty uditene i
D)5 oo dpwloe ¥ dlaly 51 Ko

s R 039 9038 CS e puile 3 (Bl Ojgod ¥ SS ilen
S5y 32 poeiine JIY s )3 55 95 ) domi )3 903 edalita

D9 e 0lgS il 59y 5 X 2 Tlix = Dlix + i (¥)
;
E # ;; z ; }i %i
HREEF EHE
g H 3 el o8 E "FRE FHEPREEEE
zsE§§§g§%§§=§a.§§§§,§§gi; S EREERERRE FEERERREEE
HEHEREEEEEMRGENEEEE ! N EEEEERENNEENMEEERNEEEE

CEDH CROH
SADA
Total Welght
Total Pover

Goometry
haight
Orbit
Stabdlity type
Paodnting accuracy
Palnting acaracy stability
Mission Scenark

s e |a|e|alzlelale]e|e]ulale|n]e elalele|u|e|aw]u|e]e]elele]s]e]a]e|al={elalec]s]e[=[«{=]«]=]«[=["]

:l:l.z:lz:l:lz 1 |

st ofyple (b e le Y S5

Fig. 1. Remote sensing satellite design matrix.
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Fig. 3. The effect of reaction wheels on the design of other
components of the satellite.

Fig. 2. The effect of components and design indicators on the
design of reaction wheels.
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Table 1. The direct impact of reaction wheels on other
components

1 Dlgwmr =3

\S]

DIrw thermometer = 3

3 Dlrw v, piate = 5
4 DIrw cepn = 2
5 Dlpw rotaiweignt = 1
6 DIrw rotatpower = 3
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Fig. 4. The impact of total weight on other components of the
satellite.
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Table 5. Total impact of reaction wheels on other components.

Row Coinng):gém Indirect Impact

1 MT Tlhwmur =3 +0.4 =34

2 Tank Tlrwrank =0+ 0.4 =04

3 Thruster TIRW,Thruster =0+04
=0.4

TIRW,MainStructure

4 MainStructure =0+0.6
= 0.6

5 Solar panel | Tlrw soiarpanet =0 +3 =3

6 Battery Tlgw gattery =0 +3 =3

7 Electronic Tlrw Electronic =0+ 3 =3

3 Thermometer TIRW,Thermometer _= 33 +0

9 Y+Plate Tlrw y,piate =5+ 0 =5

10 C&DH Tlrw ceapn =2+0=2

S G S slba) 835 Ly o plajen s dix &5 J)90
oy S8l i Gygocnl 3 (035 (oyp U Jle ke
< gl G 5 33500 o ol pbo 0580 5 3550
Pgd e go b b A S yidie

cshorll e &2 i 295 o0 0mldia Jolin 53 oS psbolen
A ©yge 9 3l Sy b e 59y g pelliune pobay
55U dlawly & Jg X oo 48,5 0000 quaiiuns put <l W30 8,55
$9) 3 el & jobods ojlgale (Bpae ol 9 JS 09 2 BE2
e 36 ol Sl 4l I8 o 13U 55 Kl 5 )5 (b
Obbb oyp & (St 3 b 3gd lial ple Lk > e 4
& uwyle cpl &ly o il 5l bt ol cul (Koo 90y
S o S8 et Jlosl 5l o slipl (g g3 gyl

S5 OlF 9 5 039 U (RS 39 0959
sl5a1 41 0,lsnle

IS OIF 9 01jg e dgdi e 0aalia 5 ¥ (o JSS )3 &5 jailen
G5l L Mo el 3,1 i 16 il Sy by o)lsale
oIy Wy 45l (oS B pan dlial )3y ) I (Syae ol
23 Gl b 55 (S0l Gl 085 (iones § Al oo sy
D2yl g0 e () b o S g b (51 ()b )3 4
25 o S b ol (b 5 sasiitns 56 IS g (I Js
b 4 bgpe Slubro (lais39)9 (o) 9 (2 Sl S8 4
Lojlgnle 0jg bl e o (b gy 10 4Gl oy ) 232 o
o 095 (ol )8 )13 g (15 b 298 o0 Ll o)lale (Bpas (ol
b @hal cnl Olgice (i) 0955 2 0pd 38 b jgde 4
OIF 9 IS g 4 29 45 JlaS 13 dge5 B30y g 3 el

bbb e ile ) oslizl b s slaolgale 13 (b @i b L)

Al pls 2 (IS 09 melite Sl =Y Joaa

Table 2. The direct impact of total weight on other components.

DITotalWeight,RW =2

DITotalWeight,MT =2

DITotalWeight,Thruster =2

1
2
3 DI TotalWeight,Tank — 2
4
5

DITotalWeL‘ght,MainStructure =3
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Table 3. The direct impact of total power on other components.

1 DITotalPower,SolarPanel =5
2 DITotalPower,Battery =5
3 DITotalPower,Electronic =5
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Table 4. Indirect impact of reaction wheels on other
components.

Row Ui Indirect Impact
component
IIRW,MT
= DIRW,TotalWeight
1
1 MT X DITotalWeight,MT X g
1
=1%x2x=-=04
: 1
2 TanK Hpw rane = 1 X2 % T = 0.4
3 Thruster | Ilpy rpruster = 1 X 2 X T = 0.4
4 MainStru Hpw Mainstructure = 1x3x¢
5
cture
= 0.6
Salar 1
S Panet Hpw solarpaner = 3 X 5x g =3
1
6 Battery | Ilzy pattery = 3 X 5 X £ = 3
7 Electronic Hpw Erectronic = 3 X 5x% g =3
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Table 6. The contribution and impact of components on the total
weight.

— | =

Lo =,

wa =2, a

Components ﬁ = a =
= = = e

o= =

E o

2 E

E -

B E

=
Solar panel 5926 | 4.52% |1.93 2
Battery 5259 4.01% |1.71 2
Electronic 5800 4.43% | 1.89 2
RW 3650 2.79% |1.19 1
MT 2000 1.53% | 0.65 1
Magnetometers 120 0.09%: | 0.04 o
Star tracker 1500 1.15% | 0.49 o
Sun tracker 66 0.05% | 0.02 o
Gyros MIEVIS 1815 1.39% | 0.59 1
oDs 0.00% | 0.00 o]
GPS + Patch Antenna 1670 1.27% | 0.54 1
MT-Driver 484 0.37% |0.16 (0]
Telemetry Transmitter 587 0.45% | 0.19 0]
Telecommand Receiver 576 0.44% | 0.19 9]
Antena + base 950 0.73% |0.31 9]
Switch 100 0.08% | 0.03 o]
S5_O0Ds 452 0.35% | 0.15 o]
Diplexer o 0.00% | 0.00 9]
VHF 178 0.14% | 0.06 o]
UHF a3 0.04% | 0.02 0
Pro _board 1000 0.76% | 0.33 (8]
Tank+R+5+W 20000( 15.272%6 ]| 6.52 5
Thrusters 2000 1.53% | 0.65 1
Heaters 400 0.31% |0.13 o
Thermometer 200 0.15% | 0.07 9]
Ring 4687 3.58% | 1.53 2
Main Structure 23000 17.56%% | 7.50 5
X+ Plate 3000 2.29% | 0.98 1
X- Plate 3102 2.37% |1.01 1
¥+ Plate 2476 1.89% | 0.81 1
Y- Plate 2476 1.89% | 0.81 1
Z+ Plate 2479 1.89% | 0.81 1
Z- Plate 2055 1.57% |0.67 1
s Optic 7854 6.00% | 2.56 3
SWIR 1783 1.36% | 0.58 1
TIR 2129 1.63% | 0.69 1
Antenna-T2 400 0.31% | 0.13 8]
Payload TT 1600 1.22% |0.52 1
C&DH 4311 3.29% |1.41 1

wlad (ygld 5 pole
¥ 8)las A Bygn OFF Lo [Y¥

oy ol s 186 Byo eaalsse o Mt olbjusito oIS
3By i |y sl porditino o 530 B it alaily S aSly oS
o Slaslos 13 g c32 o] (b ) (e oS oo Cumo i

5bosds Jlosl o)lsple 359 maiius jgbods

-

o

-+

=

O

=

(1>}

-
= Solar panel
~ Battery power
w Electronic
= RW
bl MT
Go Magnetometers

L

Star tracker
Sun tracker ACs
Gyros MIEMS
OoDS
GPS + Patch Antenna
MT-driver
Telemetry Transmitter

8

Telecommand Receiver

Antena + base
Switch
S_ODsS

Diplexer
VHF
UHF
Pro_board
Tank+R+S+V
Thrusters

TT&C

Propulsion

Heaters

TCS
Thermometer

Ring

Main Structure
X+ Plate
X- Plate Structure
Y+ Plate
Y- Plate
Z+ Plate
Z- Plate
Ms Optic
SWIR Payload
TIR
Antenna-T2
Payload TT
C&DH C&DH
SADA
Total Weight
Total Power

Band X & Exciter

Geometry
height
Orbit
Stability type
Pointing accuracy

Pointing accuracy stability
Mission scenario

adsale disl e 535 5 IS S5 -0 JS

6V |87 (Lb | 9F | St |bb | €b | Th | Tv | O | 6€ | 8E | LE | 9€ | SE | bE [€E | TE | TE | OE | 6T | 8T | LT |9T |ST|¥T | €T |TT|TT|0OT|6T (8T |LT|9T|ST|VT|ET|CT|TT (0T |6

Fig. 5. The impact of total Power on other components of the

satellite.
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Table 7. The contribution and impact of components on the total
power consumption.
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Fig. 7. Communication matrix of remote sensing satellite.
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Fig. 8. Schematic figure of remote sensing satellite.
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Table 8. Components with thermal sensors and heaters.

Thermal

Component Heater Sensor
Electronic 1 1
C&DH 1 1
RW 0 1
MT 0 1
MM 0 1
Star Tracker 1 1
Sun Tracker 2 2
Gyro 0 1
GPS 0 1
MT Driver 1 1
Battery 2 2
Pro_board 0 1
Tank+R+S+V 2 2
Thrusters 0 1
MS Payload 2 2
SWIR Payload 1 1
TIR Payload 1 1
X TX 1 1
S ODS 1 1
TT 1 1
TR 0 1
VHF 0 1
VHF-Gomspace 0 1
UHF 0 1

Design impact

Fig. 9. The effect of adding a star sensor on other components.
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Fig. 10. Impact of addition a star sensor in the communications.

Power Line Changes
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Fig. 11. The number and voltage of the changed electrical lines.

DATA Connection type
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Fig. 12. Number and type of the changed data connections.
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Fig. 13. Changed temperature sensor and heater.
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