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R 5dz' LCmjedg jjo  Olsztr

ASI Agenzia Spaziale Italiana (Italian Space Agency)
RIsOdz' wdzlmC s SCSthmdddud MEtsi Ocj dzsfmlse ts

BI Business Insider

J dL edjdgin©2 H | to

DG DigitalGlobe
0
DoA Description of Action
{§dmOogfAmise v
EC European Commission
(ot j2MCOW CtsdB3dmmdw
ESA European Space Agency
(ot j2MEs] SCStmMdddud MEsy Ocj dzlsfmlse ts
GNSS Global Navigation Satellite System
| dzts B O ddz@m0d' ¢ Oy dntf dzdz@z2d g HBY &30
INS Inertial Navigation System
Rdzj teyd Odz! dzOW dzOo d 6 Oyd tsdzdzOwv fmdMmlsj BBO
IMU Inertial Measurement Unit

Rdzj e yd Odz! dzgOW L d3j tedlsj dz' dzOW EZMmilsOdztsa & O

LIDAR Light Detection and Rangin

{BdOtelzy jdedj, dHjdelsd¥W deoOoydqw d tsfftejHjdjdd]

MP/MPx Megapixel

0
PTP Picture Transfer Protocol
l csbtsCtsdz f jtciHOUd dLtsBGOY j dad 2
RPAS Remotely Piloted Aircraft System
[ dfls Odzytffdsdizadisd te@g ¢OY d Hdeda®Yy &30
RTK Real Time Kinematics
sddzi BOISdE O toj Odz degsegts o tej d3i dzd
SAR Synthetic Aperture Radar
{ OHd sz Otste M MddalsjL dqiotse Odzadats?2 Off jtolsztots?
TRL Technology Readiness Level
Victse j dr@ Glstse dzsfisd Isj n dzsdztse d 2
TT&C Telemetry, Tracking, and Command
vjdzjgjlstedy, fMmdzjyjdedd d EYteOs dzj ded
UAV Unmanned Aerial Vehicle

I iy ddslsd 2 djlsOlsjd df 2 OffOokols

uv Ultra Violet
vdz! stcOW dtsdzj Is

VTOL Vertical Takeoff and Landing remotely piloted vehicle

[ dMlsOdzyd tsdzdzts f  dzslsdtelz j di3tsy IstcOdzmf tstelsdzisy M
wv WorldView

0
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1 t4d4Ledd

Jj dzt s 1 Ists@ s S mdzsdzse d yd ME sE s sBfdzj HisO (
d dztsIs dz' ~ d / d dzd H MisOdzeyd sdzdets  ff  dztsls d te
dzj Iso stej dzdw §tslstej BdetsMisji 2 o B dZOMIsd d3tsdzd Is
okdzw 1 IsOdztsdzdz” 3 Islisjter dets dasw i IsRd {f to € GsdzO dzd L d
Jdedz" § fddztslsOyd § MmdMmisj i3 (RPAS) d MY kzisd
B4 MmMdMmlsj dzr Bsclzls BT Is! sMhdzOh | der tcOL dzd y
Fdzt stcOW dtsdzj stser A Hts Isj &3f J cOlskztedz m Hd Of OL 5
f tcso JWH jta@j dzd ydzse s OdzOdzdL © o GCOyJMmlseaj Blso jIsO

I sdzjj Ibsets, CsdzgCtejlsdzr | R OLOCIsjtedmisdSd H
shdzso dz" = f§slstcj BdesMmisj2 o ddeWtcOMstockzSIskztc] E{ tc
syjdz or MG 52 HhjdstOEEJH d® Yyl ROfigfls wffds o H tsdzr  d deW tc ©

Il tbyjlky mhktse ds] odd d3Odedj BERZHJIS EZHJ dzj dzt
dzj S slstster n MAzEyoOwW s Hdzw MW jter Hj2Msadw {1 Ists@ts
9 Jemdvw -lgfszddejulsdetsc s HtckzG 5] .
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2 [BLtste B J GY dsdrtSlslas dzts e d 2

RPAS d MiklddCsesOw Mmdmisj dO wodwslsMw He
Cdstesdzdiol j &3 i3 fedesteOdd, o6 d¥ yj dede” i3 o
dMfsd L co Oded™ weBdR 1lda Isdfse ddaflstcldsj dzls o
dBts dzq Is ts to qet@hifs tafldgils i to 1 .

RPAS fsLotd" jls §sdzyOls! HOdd j M Bsdjj :
MdMmlsj d' (Ctbf dskOmh sOBdy 2 Eoddlststeddze), O My
o LOodMmMddkemisd sl ket Odd?2 &dmmdg HJ ZOjIls
RPAS d&jbls dwdzsyjfMlsots SewOddyjdd2, OSCJdE ¢
fdizslsO d ©OLtEjh jddw &O ftdjls, HisflsdBOd dr j

[d&zv  MeOodgj dedv, MiklsdedCd §oLotdvsls B
&jsBRsHd @SN §ddsk@sdi, dovsf & € 4z LRIPAA St OH Ot
& B' D fcceHdy R bmdzsedvWR. wfbklsddSid ddijsl bBsd
fsMCtd S ftojHistejHjdjdedz' j] GeSRtSHT dzOH B C
RdLC] ©OLELjh jdd) LOSe Oy, dddlsHPddsT o @ls sig
M Zlsded s § MdMmisj &3 B Sdzp ey thd D tse30 tztf sBS0@EGM "

3 RPAS H®VW K&Boddlsstceddzc© OSIsdotse

RPAS wodwjlsiqw SHdd2 dL Bd&OMISj2 Isj - dsdatsc
Isj mdzsdzBe dyj ME s s GO dedos®. 5 Ite O jHig ot e PANfff) BBO Is te
Vertical Takeof f, sO¢ d Landing (vTOL) , C
f4tejudmdzj d fJtjdhzh jmse O d dzgj HsMisOBSCd +Isqd.
MOMIT.

I8 olststets? yofmlsd {2 Giz@dz" | S DOEYPBRBPL MW
dZzOoctelkzL € d H dzw Bsdzd Isstcddzc © JdaW teOMistezCIskzte’ ,
Isj mdzsdzBedw d3, yJdzr d feshisslsr ddasj cteOydd d&zO

1 O¢C tsdzj v, sBl Widgw ¥ sfqpw  tOL dzd ydz" J toj X dd3r
Qo lstsf d dztslIs T H dzW  nididndsdy dp RPJAGdzisisolz B j L s OMmdzatsMmls
fsHHjYdoOs hdrn MdMisjdd Hdzw ftoj HESIso tcOf j dadWw ff t

3.1 rdmsodzyddedzs § qzslsdelj dsr j OodOYydt

10 ftsmdzj Hdzedy dzad MEBBdz! S5 dzjIs dMmf sdz' L s9 Odzd .
tcOMmilsj Is. Bé fponstjedi |8 Igngjnlcj ElsH Oo f ofpls@zs2 i | Is,
ter dzC O B M ddslsdzr » dzj sOIsj dzt dzn = Of f OtcOIstsea H
i3 dzdzd OtcHts® HBEZEZOtts v Z ¢ .

rdzv 1 Ists?2 yJjdzd HBMiskz{ dzr dzd MEsdzr €5 Is] n datsck
Lo BdpWsf tOL dzdyder &3 fteddzsy jdzdwvds d toj OcGdtetse
fsdz? LsoOIsjdzj?2 o tBRZOMd EftcOodzj dzadw d dzW tcOMls te

roekzdgw thdatse dz@ 3 MmJ B4 2Mlso OB wWodzv¥ siw MO
(VTOL) d mMoOodsdzjlsr M Wde¢MmMdtetse Odetetcdz+ S - dztisz.~ oz
RPAS M yjdzrs wStejHjdzjddY dr ~rOLOSISjtedmisds d

1 http://www.businessinsider.fr/us/commereig\+marketanalysis2017-8/
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3.1.1 uOdBsdjls VTOL

l jtelsdC Odz dgf sMOu ey btiztzs ( VTOL) MOdBsdzj Isr Myt
ftodL j Bzw s fw o jtelsd S Od dzts. & d ff dOpderjdeiddz fdgfO Isdi@s t
wodzws Isfpw o jtelstsdzjlsr d dBzdz sdCtsflsjter .

]l sL d3sy dzsMmis! L OadmMOdedv IsteOdemyf tstelsdze” = Mtej H
fjtojdBjhjdedw o dz#Btsd3 dzOf tcOoadzjdzdd HJj dzOjls dr ¢
CodEstesdzy S sdhmsels ydd.

[ Mdeso dz" o5 dzjsiBE iUsdP IsC SO Bsdzj stse VT OL 5 fiyte
dzj f sHodydz" d3 Cter dzsds Wodzw jIsfqvw Btsdzj J SCttelsCtsy
fsdzj sso HdzvW tBMdzj Hise Odzgdw BBdz! hdr f dztsh OH §j 2.

[Zdzt IsdS s Isj-etors) ( Mu | t i

Multi-r ot or s tlsOydsddzfOtd@isls Oldnj d'sdzjji yYd B3 H:
ftcOo ddztsr otMurlstdz® ter dz€ J -)d,d3d 6Is-)(,4 j & §P © { téct] )i . |
CsdeW e zteOydd ttslsttd®, JhktsecHO o CtO0CMdOod dzts?
ltoj dd3kzh j milsroot oMs | tdzgOH HBECTHA], fMg@isddgpP CiOC o
slsmizlmisady d3j mOded yd MEts2 MmMztsy detsMmisd, Ylsts L dzO
sBfMdzlzy d o Odzd | .

tdmezdisCHa3r ri er I ndustrial; o Mc&E st dElds Hvadllsd ain dA \2

ltoj dqdszh j Miseott oM thi ydhdzsds csts skiéyj Ity 2
gLBr ssydesfisd; o Mdzky0] JjHJdMlse jddesets lsC OL
Bsy j 4 tofjty) dzj d3z S sdelstetsdzd tetso Ols! MW 5 tsHwdz s Odze
ZO BjLfOMds] §sMOHCIEZ.

l jlstsdzj st

{ Mdzse dz" 3 { toj d A3l Jsfgds & ts df dzOjsth Isstte2k) RiP B STt @af d.
Bdets e stoj  d dBde” &z MOBsdzj sOB wWeodzv jIsw ko |p 6zt ugj d
9 Jtelstsdzj Istse ff Bultigricddte alzj Tzd ¥ o dgv j Isfpw o3 -~ Odzd y4 ME OV
MsiHddzj dzgd2 o ¢ tsdzise € jd3jtadim]s tS=eBEh dziAnjodj oderfdediwdzdd LoQdsi

(hd ®BHddd BScttOddyjdedj d3 o j telssdzj sO RPAS w.
fsdzjLdgr » dZOctelzL ¢, tsMittd ¢k HBo tsdz dzs yYyOfls
Bj Mis O, -Ld] et define detse s toslstste © L dzOy (d lsizjj dz'dalzts  fijalis o
ftod HdzZOL dzOyJ dzdzlz ® HdzZw ftosiiiiclstc® o9 jtorn Bls €O
ftotsdzj sOIs! ff sH &BsMlsOdkd, yYkter ftotso jtedls: dnrn) .

2 http://vulcanuav.com/aircraft/
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;i v

{dfkzdd§ elssdzjls RP 55

3.1.2 uOMmdzjls' M djfsHoadyd & Ctor dzsdg

OB IsT ) dzj fsHo dBde dhistshisk L mnsE 56t
Gjdzjtedtetso Ols' fwHi jos, dizjv #fdGhetess Odztiel § Iz 7 tiziz
CBtOLHB Btdzij ftoMmiskzy CosdhisttEzSyds, yd 3 MOt
LOMsOoa dzv s Is dr dMitsd L so Ols! ctstcOLHE dgjde hj |
d ®BBfMdjHBe Ol! Bd hdj ¢ dsh OHd, tdistss dej daRg dg,
ddo 6OMistekSIskter d ©SkyOsh j2 fMtejHr .

"\
A -~

t Mz dds@dEsdzj IsT WdSCMdosesBdzsets Ctor &zO Qu

SOSCtsd3 MOBsdzj stse ) dzj fsHo Y der o5 € ter d
s2 fdshj, ClststcOV  lsdzd yojlsmw sl
Jtoj HOYC], LHOdzdwY d Is. H . pziizy s Hedsd NSz
dzj s Olsj dzt dz" J Of f OtcOlsr H s dzy dz' dz0n s
i Is ngzmqmsagt 2O Bt Hjdj des? %kd
B4 e ls By dz BeteOdzd yj dedzizr MY sse datsls
fisdzj L dzOW dzOGtelkzL SO slsdzd yojlsmw 6
Yyj dzlstc® Iswy jMmlsd, ylsts HJ d&ZzOjIs ljtsdzjls d
O ofifizj dddzfdz! Is d te ts Is-otor d3df ts(lsm uslvt ilsw ¢ d 9adce0O
QBQ ftosB dzj dEs?2  H dzvd3 f@(ﬂsdyslzis;djstsa[fr]ijzq’dzcjlslj(i
sl sy jls MStsd Ldk! s ofLHEZA

F8 Q2008 g0

;=N —FOH T

oG- TIXFEGNOT

112 b%g IS G T

F-3ogog " Fod

IS mﬁ Eq—-cl;g.s“
- K=

Q..

SO FQE T 0TS

3 https://www.questuav.com/media/cestedy/fixedwing-versusrotarywing-for-uavmappingapplications/
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3.2 [BtstezHts9 Odzdj RPAS
3.2.1 Idudd j fMmojlsear j COdjter

) fteddzsy jdedwr Ol tetshi j &3¢ d, dimf sdz! L z¥ h A
ZOdetdj j o Oy dr s HiOWGOdEdejcHsd,, s SEydlsT 8 O! , Wod
f Ljddzj (1G3hMHd) OBINBsYdd) BixHEz yjdsttodd {d
Hdz" dLBBtO)yjded2 f oasLHERO dqdzd ftsMmistcOdzmise O.
] ©ORCON {ltet GhyjlsO BT dzd { totisEd dgOsds(d o @sdseh
f OtcORj ste® GSD. g dzv or ydgmdzj dzd?2 GSD dMmf sdz' L B9

21—
P = 05500 ‘[u[;lr
N:g

GH J :
dif gidz L toj dedWw dzddzL © GCtOHEMO~A
iTer Msls© o o3 stcOr HdzvW f tsdzj sO
Dol W fdzts § dCMmj dzj 2 xcbdyflzOf e Oo dzj ded g
AL WWYSClsdodesy §YCte Isdd §dEmg dzj?
OiHdZd 2O © d3jlsteOR HdzW COyHBEB fdSMmjdv COdj!

[ dzv L BEB BIsYJIsO B" dzd Mtsyf smis O dzj Q" dzdlsyjdz’ da
o M BCOYd Mise jdedz" = S Od34 t6:
1 Sonya7R (36,4 MP)
1 DJIl Zenmuse X5S (20.8 MP)
1 Hasselblad X1D (50 MP)

) IsOB ddd yff teBo j H j dz" LdOyjdedw GSD HddwW or Bt

5Bl jClsdo Odg. RMosHAG B §OLO®RISEOds HktyO deEsO f
Coyjfmbej {lOdsdeses L &Ouj ddw. YO0Ckdyjms ow
st Bso OMd?2 & fsdjkodk) d 1WWjCkdedscs ¢
L zOyj dzf¥ GSD shkdshwishv ¢ mQdse ke sl
fsCOLTr 908ls My dzOtcd?2 ¢ d2OdJrkzHh jets MazEyow e :

5 OB i BSB® H v ifj TSt Edzased 2j CCls@fdg jtste
Sony a7R Sony SEL35F287 4912 0. 01243618156
Sony a7R Sony SEL28F20 75 4912 0.01480497805
DJI Zenmuse X5S gﬂ:n'\gﬂr}fmm -t =R o 3965 0.01760735689

Olympus M.Zuiko Digital

DJI Zenmuse X5S 17mm /1.8 Lens 65 3965 0.01589553053
Hasselblad X1D Hasselblad XCD 3,5/30mm 71 6200 0.01110379721
Hasselblad X1D Hasselblad XCD 3,5/30mm |56 6200 0.008757924562

Fovizce dztso s ff Hzg ts dztapoRdgfity tc O
NyT & tsdzdswish f f € fyj dzj 2 o dzOff teOo dzj dzedd vy ;
PiHdddzO o d3jlsteOF Hdv COyHBES §dSMjdy o dzO

Dlili{Isydl BB Isjrdtsksecdwa, i vd0L 89 0r d ftotse dzj B3OR dlstd.



(p‘n’“u MOMITi\ OB dz Hjdad j o Bsdedbieddad ketesL 3 jdzjL [ BEEoE
o e ltetsj Cls, MY d dzO deldticdz j (o 121 ff jetsipQanda0R0T BHEPRAID 777630

lrhjftcdeo jHjdedz" §j ydWter fsCOL" 9081, ylsts fy
COBRBj OB By des §f sdzeydls! GSD &Bjdzgjj 15 .

ddzjHzjls Bkl , ylt orestc CORjtcr M Btsd
GSD HOfjsffls yjdts?2 ke jddyjdddw tOL®BjtctO® dqL sBtO
SCOL" 90jIs oadzdwdedy dzO dzgj sBrtsHdBS] rteOded dzd P § .
MsHjtey Ols! o MicjHdgj @3 140 dLBBGOY jdd2, MHJ dzO
pXx), Ylytgts, o tkzodgszd ydo 0jls otcj i3 BtOBSISSCd dL
MtcOo dzgj dzd v MC BtdERts 2y ji) SHPOBT &3 o' MBS d &B tGOLtGJhJ
fdS&mjdzg2) dBsyjl fd@Bimsdls:! M¥ o 196 dL GBI
Bsyjlb §di3i PBsfsdnee wOfdeald. | ~OOCIs] tedM
COizj ter MstsB M O8 Isfqw  dad ¥ 4§ .

d
E
(

Sony a’R

Sonya’R tslsdztsfd Is § dz' dzts dzj B ts ! OCAMS tCS@RB (@ 7y W4t
471 ¢ (9€Cdzz yow BOIOtc, ¥ d dm¢dzx yow wBi jCIs
tc © N 3O& e o Gijdzw L Iss6 s Isj mnded yd M¢ SG s slsyd s0O.
sBiMfjudeOjl o MsCtsj L dOyYjddj GSD ( d3j dzj g
sBi jJCIsdo O) .

 sBOodzj dzdzr 2 oM B®Is dzddzer MHJ dZOjIs BN 2
671 G.

DJI Zenmuse X5S

DJl Zenmuse X538 MO dHc S OW dL oMmMin~s McOodzdo O d3F » !
COtHOdzdz" 2) . l1ted 20 [ td dBjjl MOBs] ddL ¢ts,
ds oMd >4 Y EL o EREy JGS I 15 dfngtso’ dz’ 2d9 dZJHtsfnlsOlsQ ot
ftod d3j dzj Mzff K™ o kztsls W OCIs, Ykt d wodwjlsfqw ot
Bz dzitddsfs stc O dsd DJI | .

Hasselblad X1D

Hasselblad X1Di MO 3OWY Histetse OV COd3j tcO, o' B tcOdzdzOW
ColststeOV f sMlsOodzw jlsqw M HOLyYydStsdz pEMP1 72 B OE t
¢ M B jSIsdotsds Hassel blad XCD 3,5 / 30 &)

HdzZw oMmjnrn GHtetsh jddzg" » Isjndzsdzsed?.
[Bi jSIsdo, ftoj Hdztsy J dgdzr 2 Hd&zv Hasselbl ad

N

20§ tOo dzj dzdd y ( B3 dzd B3O dz! dats p " Mtsdeq Y HMls eIy Isfeds® fn)
L toj ded v , GSD dBtsy jls B' Is: H SfGs dzalzd ig § s elts 1z © 1
COBBjter COtlsO fO@WIsd 16 J1 dBsyjls MHjtey Ols!
or Mtslsj 50 dBjbtese d §jtj Ster Isd dL o6 ddtg MeH'lz  ffin i
ftcdedzdL dIsj dz' dets 34 000 GCoOHEOIsdz » djlstotso L J
f sdzv &) .

3.2.Z06ktt’ HdW Codstod’ ¢ stsd

stteddy 2 ©OLEWH ftjHMsOodw jls M2 + djCls
qHS BMisd, 6t j 2C tYlststieg @ 1 dzj Slsted yj MSd L
ft

A
fm dzls O dzdz" J 9" Btotsfr ¢ tstetsdz ftesdmmtsHWIs ) :
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] B3O Is hOetse HAYW BEttOdedyd dzedv dzOff oW
q

¢ stetsdz Wy dzw jIsfydze ddi 3 4§ 20§ esdg” df toff
dzj eedd o MsCdd3 dzOf Wy jdedj d3, IsOC ¢ O
: stesd3j Istscts, cGOL T, sBOL 8 h djMmw o
tetsL  sdadz” o3 , Yylsts dBsy il ftedo j Misd tsetsdu Azt
stelzH tso Odzd v .

s tstotsdzdzOW OCIsdo desils! dLdzEyOjls 1 dzgjteeads o
dzj Cstets i3OG dzd Is datsAGOS0  fecf)S Isfip® P POIsteOdz do' B3d 4§
iBtsdzt h Ov yOMmls: 1 dzgjtecdd ¢ stotsiaizi ffslddza O ¢z

gnncoz

tod HY
ctso s

W
dazjy € Is
dzj tc G
te

of =®g

1
1
¢ts
sB

1
1 d
g4l j St Mtsdzdzj] ydz' = &y 2 wodw jlsmw ftej H
Ctstetsdz fsMSdz Sk BLBsdso " 2 Mdzts?2® BdzsC dtelz
l 1 stsd3 Blsyjly MtcOoadzdo Ot IsmMw Hoej MdMmisj d3
1 Ofil DayCor Swift
1 Uvirco CoroCAM 8

r

»J f
f sy
Is fr

¢

OB zdj@tc®odzj dzdi OO steses S OBt Cor oCAM 8 (

] OtcOd3j Iste DayCor Swift CoroCam 8
Weight 1.4 kg 2.5kg

Dimensions 247x125x73mm 215x200x155mm
UV sensitivity 2.6x108W/cnv 2.05x10"®8W/cn?

UV resolution Not specified 640x480 pixels

IR resolution Not specified 640x512

Visible Light resolution Not specified 768x576 pixels
Spectral range 240280 nm Not specified
External power consumption 6.510V, 14 W N/A (Built in battery)
Communication interface RS232 USB 2.0, Ethernet

Ofil DayCor Swift

DayCor Swi ft Bf dz tOLtcOBESISOdz HdzW tOL d&3j M §
SsOdiRj O f SH MsHOfs O B ldztfzr - hisOIsdo 59 d ¢ OtcH Odzdz’
MsOBddzdL qelze h j 2 § dzOMIsddzs?2, vyl k¢ tctdl. Ojus oojLfif
1,4 C€¢ Dayw@ad Hwi MO » dzijcSCdn kdz' sStcOW d sdzj Ist

t d iz daosil D&yCor Swift

4 https://en.wikipedia.org/wiki/Corona_discharg
5 http://lwww.specialcamera.com/MC/MCAM_Dev.pdf
6 http://lwww.ofilsystems.com/products/rompact.html
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I kHkyd MEjydod dts §shisesjdd && i yj d & f
Yyjd 1 tsdt sl yy kst datyfiplisd L% tslojj zs dEse dw a3 ( TRL)
ofMin MOoddoOj &k & SOk ts.

Uvirco CoroCAM 8

Uvirco CoroCAM 8i L Ists f StglsOlsd o dzOv C Od3j t© Hdzw € tsdzls
1L Iss?2 SO ter WwWodzw jIsme OWsF dgdd dzd t6 tRg O dedz@iz IsAnds o Iz &
I smMétsdzr €2 CORBIjtecO® wodzw jlsmw COted3Odedzs? Mmdmlsy «
dzj 5B~ tsHdd@3SMIs!  dL d3fsdel deddvdzlsfj) ¢ fple jeds'®o Olsnls § 4 f H
f zO W stcd3d .

3.2.3 vjtesCOd] 6
15 Mizso Ok Hj BsdlstcOdstse, St j BEZHE t

COBjte’ BEHEI IOCY,] dMisd LsoOl! M HdAY &sdd
d &z B dzOt byjjzde's wlfew [ dzv M Oo dzj ded ™ {2 Isj A
¢ o
0

d3d t6: Wor kswel | WIRI'S 640 d BLIfRJYINEOL dzp
fmdizOlstede Of 3" § MdMmisj di3" .
vOBdAOtcOo dzj dzd i Bidsodz = f OtcOdRj Isteso Wor kswel |V
Resolution 640 x 512 pixels 640 x 512 pixels
Dimensions 135 x 77 x 69 mm 57 x 44 x 44 mm
Weight <390¢g 92-110g¢g
SpectralRange 75113 . 5 &m 75113.5 &m
RGB camera 1600 x 1200 pixels N/A
Interfaces PWM, SBUS, External trigger, PWM, USB, Mavlink

0.05°C (50mK)

Sensitivity 0.03°C (30mK) available on request No information in datasheet
Temperature -25°C to +150°C o o o o
ranges -40°C to +550°C (optional +1 500°C on reque'25 C 10 +135°G40°C to +550°C
+/-5°C or 5% of reading ir25°C to +135°C
Accur + 2% or + 2°C (In high temperature range 0°Crange
ceuracy +550°C) +/-20°C or 20% of reading im0°C to
+550°C range
Built-in memory 32 GB Depends on SD card
{Bd COBjter dqaijel MeftshMbBazd s HfOE 6] M
f Otc O Iste W oCdVdfjlstdify? RIEB B stelsz WORSKWELL WI RIS
d ojMmsds 8 Mdzky0O] twjh jddw FLIR. [CtdyOlsj dz dz
ksets, COS BEHEL GftejHjdjd ofmj bgEskisse OdadH
odHjsMdEkZOEZO RGB o®jMmlsj f §sHOYj2 Isj{f dse 52
3.2.4 [bdzlsdMyf jCltcOdz dg" j] S OBy tor
[ dzw yJ dzj 2 ZOMmlstswh j ¢ ts slsyj O sn o Olst 9 C
Bzdz sdmYf j SlstcOdz? dzr j] COBjter: Parrot SEQWOI A

fs5COL Odzts HndelOd ddgdidqlg j &3 M § sHtctsB dets? JdaW sted3OYd |
f SHtcOL H J dzO~

Dlili{Isydls BB Isjrdtsksecdwva, i vd0L 89 0r d ftotsB dzj B3OR dlstd2
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OB dzd4i@tc®o dzj dzd ] BMMdzsodzr = §f OtcORBJ stetse Parr ot SEQ

1 zdz€ Is ’Parrot SEQUOIA ‘Micasense RedEdge

Bands 4 (Green, Red, Red Edge, Néairared) ﬁ]f(rBalrue%)Green, Red, Red Edge, Near
RGB camera 16 MPx 3.6 MPx

Dimensions 56 x 41 x 28 mm 121 x 66 x 46 mm

Weight 1359 180 g

GSD at 100m 13 cm/pixel 8.1 cm/pixel

Interfaces WiFi, Serial (PTP) Serial, Ethernet, WiFi, External trigger, G
Other - Custom bands (46800nm)

I lsOB e WjsCPL Odz' Hdzd dz' o tsdzdz, Mmdzvlsr j o fj
dr fteddztsy § ded W 3] :

vOB &P dzF otdzdz 5 fddsj dzj dedi ‘§ed Bzdz Isd
Kojls [ dzd dzO o ts dzde" } tod d&3d dzj dzd d

Blue 450520 nm deep water imaging (up to 50 m)
vegetation and water imaging (up to 30 min

Green 520600 nm
clear water)

Red 600-690 nm imaging vegetation, man made objects, sall,
vegetation

Red-edge 680-730 nm vegetation

Near-infrared 750900 nm vegetation

Parrot SEQUOIA

Parrot SEQUOIAI MO izOwY HtsMiskf dzOW Bzdz Isdmtf j € Istc Odz
cOLHjd&]. [d d@Btsyjls tBiMfjydeOls: f8C0OLOddw o
Bdzd y dzd 2 ddeW cOCtcOMmder 2. 1 toj BN jMlsoatsdg  Ists?2 € C
BOdzr 2 tOL d3j te odnlsdejshy ,dzeRDVds REBBj M ~ stesh Jd3 tcOL tej h

[ Mdeso dz" d@3 dzj HsMISOIE 53 SEQUOI A wodzv jilsqw dz
Qo lstsif d dztsIs ts d3: ftSHH jtYy do O] sMmw stsdz: C 5 f sfdzj H &
ftoslssCtsdzO f jtej HOYd dLtsBtOY j deds®R,C do {f Ous®lss) dsdetsd
COd3j ter dzj sBrBHd B M sdz' L s9 Ols Mtsd Hddaj dzd §
Btsdz! " ddzmlso s Oolstsf ddzslstso L otsdzve s otclzydzz® L

Micasense RedEdge

Mi casense RedEdgé&tc®dgizjldzdd thtsdetsigO( SEEQUOI A
Hdzd dz0 9 5 dzdeg Bsy jIs BT Is! ZOMmiste s dzO. s sdzd yg f
EftcOodzwils! LOfEMSCtsds CORjter dzgB"™ 3 OQolststf d dzisls tsd

tOL it d ojfm COdjter dzj HBdd o' L' 980Ols! B
o tsL s dges fiflstwdzy L dzts? dzOc ezl € f dzOlsW sted3” .

7 https://en.wikipedia.org/wiki/Multispectral_imagettps://en.wikipedia.org/wiki/Red_edge
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3.2.5 SAR (t©OHOt f] MddzlsjL dtctse Odedzs?2 Off jtolsz ot

t OHdBdZzcC Oltste M MddsjL s Bldtzts OPicH 6 IswE 2
IsSj rdzd ¢ O HdMsOdZydtsdzdzse s L sdzH Jtetso Odzd v . t OHd s
BsHEZd&Zzdcss Odizddn '] fif df 'ZMtsCts?2 1 dzjtecdj?2 dz2O o' fMtsCts
1 +ftpd ¢ dzOdzr  f toed dzd &3O IsMw BtcOlsdets teOHOttsd3 d Mmtsn
dMisd LEj &OY o MmdMmlsj BO% SAR, cOtOdsdubkjl
qRf Zdz' Mse . | @%o Pugtiedzzp B Ol! L OIjd SBLOB K OC
dLBteOY jded?2 ) or MsCd¥, tcOLtejh jdedj BB toj dzt j WO

Ujndesdzcedd SAR ddi3jesls or MsCd?2 ktese jdz@ TRL
CmBdUiMSdd  GeBttetsdd & MjSssodd, ntlsw o
sBStkzHBS Odedjy MdMmisj d3r RPAS.

vjndtsdzseduimSd) dmidiHtse Oddw, of f tsdzdzj dzdz
MOMI T, o jtodzzdzd Istsdz' €ts tsHddz tojL zdz! sOIs tOH Ot
Cddsj ey MSd, Ghdsed j ROLOCk,jttdmsdSd Skt

) dzs Bfifsltg YO, 9 Oy dzs s @ BFlsi'y,j stgls B 6 tc Odzd 1
fMlssddsmls! SAR Hdv fmdmisjd RPAS d CtdStejlsdy |
fsdzjIsO, dgj sBRtSHdAB jJ HAY OdOddL 0, {§ tdizyj dzdzts:
dmMf sdz’ L s9 Ols! MW PposE&PHRREsHfszlsEStsEer | B dzd d2O0

I OHdBsdztsC OQud tsdzdzOw MisOdzydw Aer o

SAR Aero t©OL©OBOIr 90jls, ddzgyjdzj tctso, ftotsH{
dMmisj &' ©OHdGdES Osttese M MddadsjL e Odzdzs?2 Ot
Hj Z@fBlsj 5" SAR fSHOoBHWhdBd HdW §daskdlz]j !
ddzd € tsd3d3j tey M lef @ dzysfitindgdit®c 51 L sd2H  BBER Oded Y 0 9 b g
st ftesqLe j kO SAR f dedL C2 § &zsh On' ¥ shdese Od
ofj et (1, S8Rtk Bsj ©OLELj" jddj MeMsOodvjlk
1-100¢ os.

3.2.6 wdmilsjd LI DAR

10 tor dz€j dakjjlmw hdusSd?2 MyfjSkte HeMskY
Hsflskf dz Hdzw BiMyddsisd 7 djsOkjd d' 7 OfFEOLC
fdfMlsjd LI DAR dzOH VY slstsctcOdd) B EHks dhls dz0e O i
Bdztsy j Miso j dedz’ §| ZOL jtede | GOy jddw o MmdcedOdy .
fsdzjL dzO ® My dzOedw s, EHj Hjtjo'w ddd Skfmlsr
Wodms Ols!  dzj MCsdz! S5 oGLO©ONOj & & L dzOyj ded?2
Lj sz, vyt fedosHdl § OBEshj2 osHjdd] L j ddd.

8 http://ieeexplore.ieee.org/document/4142964/
9 http://saraero.com/about/
10 http://saraero.com/store/radalectronics/
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laser pulse
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reflected laser energy

tdMedd LEZOdZzdL Oydw L dej eedd ®wOLjtwO 5 or Ml

ltoj HMMIsOo dzj dedz’ 4 ded ¥ 4
MC Odzj 6® LI DAR (dzoqtsqd34
Of { OOl dzis6 BO dRZdfsts 5 5B §
sBtcOBBISCd HOdzdz =) .

ftesHEZSIST Yyomilsts tsfndat
Vel odyne LI DARS) ¢

tc,
ff]UJltJdZCfW (Hdv MmewLrLd,

Routescene LidarPod

Routescene LidarPots ) dzts dz@dipdyne HDL-32e LIDAR. [ Bh d2 o jMm {§ scC
ZOctelzL € MsMsOadzw jIs 2,8 €6 M 00 exPdzed B8 2Pd
MsMsQo&Oj 4 HXxxMssW ddses Ists¢-Q,8 @kb@ﬁ@q&@%sm tsf
fl f dzOo dats?2 ddzgj teyd Odz! dets?2 dz0Oo dc Oy d sdzdets? -Mgels j o
Kinematics). t(4JSd&zOdtelzj o&s" j W-&dzCS ydd t]’t;sJanlsOa

s O d&zd3p0) OteO®j ster Lidar Pod

] OteORj Iste 1 dz0yJ dzd §

Horizontal Position Accuracy (with RTK) 0.008 m

Vertical Position Accuracy (with RTK) 0.015m

Roll and Pitch Accuracy 0.15°

Heading Accuracy 0.07° (with 2 m GNSS antenna spacing)
Internal Filter Rate 1000 Hz

Output Data rate up to 100 Hz

r Olsyd¢ LI DAR &O BtStelskz Lidar Pod ( JIs HC
HdOY OL sdz Veld da ymemMiH@ddzv jIs 1 dBilte) . [dz WdEMmd
d sBijMfjydeaOjls HoO oatLottOhOj d&igr = L dzOyj ddw ( f
Ho t52 difsicastc @ls O.

1 https://earthobservatory.nasa.gov/Features/ForestCarbon/page5.php
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| BtedLsds0d ds] fsdj LtjddY LidarPod Ml

Phoenix RangerUAV

Phoenix Range AV W o dzw j Isfqw MO d3 Iswy jdzr &3 toj " j dzao
1l Istsdg cOLHjdzj o jMmtsds 5,44 €6 d cOBOtdlsOdRkd 308
Hd¥zOe dc Oydsdedes?2 MdMmMlsji 3" . 1 slstej B dzv | BB IdRBsh dzts

]l sHtsBdgs Lidar Pod, 1IsO0 MmdMmlsj BO MdoOh j dO
fsLdydesddtetseo Odzgdwy MmMtsMlsOoadzv jIs 1 fmdg + 1 ppm &

r Olsyd ¢ LI DAR 9Cdzs yojls o mMjB60%HTEBISWORPOIsd
mMf smtse dzsmisd ( &3d dzed BOdz* dz" 2 HJOY OL sdz Hdzw L Ists2
LOR9OIs" 9 Ols! HE 500 000 ItyJJWAVd.L sy jetfdadwd 990
otsLotcOIstse L O SHddz d i3 zdz' .

Phoenix Scout

Phoenix Scout 1 Ists MdMmilsj 3G 1, 65 C¢, thdtso OdzdzOW
RABJW ttOLBjter 160 x 116 x 116 oz, LIsts MOBOW
9 L Issds OLHjdzj . adMmlsj @30 dzOoa dec Oydd do3d dIs Mmna 5>
mMdMmlsj d3dts?2 RderdJANVi xin Rsasydztsfmils! 6 §ftsdztsy § dzedv 1 Md3
RMS. Vel odyne Puck LI DAR dd&jJls HOdM dztsfGIR'e , H ti5 d
By jls 9" 9otsHdIs! HS 2 oftLoteOIsss L O d&3fkzdz i d
ted ) dd3d H o t52 dzts Gjtste Isaf t§ 1Oalds @dsQ ) . § tsldzg Ligj dedWw { Ists?
GtOHEMBse (150% 15,0 A HTts
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3.3 udflsjdk EftOodzj dzdw RPAS d BjL st Of
3.3.1 dolstsf ddzslisr
polstslf Jqdztslsr wodzw e Isfpw 9 Oy

dzj 2" d
sded bftwOodvsls Mgl svEkdgas OO kO
LOfesf)’ ©fjwOssw® d fkjsBEOL YIS

B 1 dzj d3j dzls Oc
s MmMlsOBddzd L O
gdr o MmMtslse
o Mk, MEtsttsMmisd, EecdkzO d Is. H.).
I'fd SCodBiteud MCd) Oolsfddslsr 6MdO" jd" dajf
z h

T " k0o dzj daser dAjditsL sz iits shkh j ke dwis!

Q—.
&
&

swegts?2 d MEtstetsMmis! 8 otcOn jddw ( MC sto tsfnlsJ d dzd
stedj dZsOydd) etttk oMmjnm Mj2

T tdidddid EftcOo dzj ded Wi fors Lipfdgwdz Idz tCsddigtaits dzd tcs0 O
or Mslsr d § Bezptotsls dzO L §

1T dolstsdBOIsdUi MTd L ooy isls dzj sOlsj dz' desdzsz  Off f C
sftejHjdz dedesdBz fEIsd ddzd fklsjor &3 ktsys od
fsLdydtsdzd tetseo Odad W )

T dolssdesdiddz” 2 Mt HdBO or ydmdzw jIs IstcOj Slssteds
sMmdztso § ddog¥ =3O L dzd ydzr = dMmistsyded S s9 HOIBYJd
TRL d B’ ydets dzgj HisMmlskf jdz o Stdijteyi MSdnr

bolstsf Jdzsls Ver ont e

Embenton Veronte Autopildt + Ists o " MBC tsdzOH j Y dzOW Mmd MiIsj &30
dzOH § Y desisd Hdzw tw©WOMh d tcj dedzats Gt O @@ o defj dziff 8 H HRj P
Bdztsy j Miso s f tsdzj L dzr 7 dzOG oz L =W BflzdfyOf BY § g t§ D dztizB
MoHCE GMdeseodzr 7 WER yd2 mMdmisj d&3r .

v OB dzdRjPMmBzso dzr | f OcOd3j Ister Veronte Autopi

] OO Ists \ 2O dad

Interfaces 1x12C, 1x UART, 2x CAN Bus, 1x RS232, 1x RS485
PWM Upto 16

Power supply 2 x(6.5-36V) DC, 8-18 W

GNSS positioning Dual GNSS, RTK & RTCM, GLONASS

Platform types Multirotors, Planes, VTOL etc.

Dimensions and weight 65 x 38 x 65 mm, 190 g (90 g without enclosure)

{udoduds &8 ftcj ddi3te" jAnisteotpds | \oer odpQ il X} P) x W awzk j
BjL Y Ofdzsfls: (Hsf sdzded Is j dz' dz" Cdf e zteOyd d
YjlsrtejnSteObdy j tjLjtody j Mmdmbjk ) d ¢tsdfte
or f sdzdg" j Is, Mtcj HPC i s B O jJIEA v § tetsE tc O BAdzs 6
Mjtesd¥dSoygddméiskde § saandartPH s Odzd W

12 https://products.embention.com/veronteAaaxopilot
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bolstsf ddztsls Pi xhawk 2

Pixhawk 27 Oo ssf ddztsls ) GlkCterlsr &8 dMRsHd & s
Rdzj eydsdzde o3 gL d3jtedlsj dz' dgf o5 BadsCtsd (1 MU) . 1
slsCtr 87 &5 MR SH ozs st Esdpls ¢ 1 d ©egedz? 'S 56 H dzv

fsd LsoOljd MR WekdSyd?2 mdhisj dr ( &ZOf tddj e,
fodo jHjdr Ghdsed' j] SO08OClkjtedmlsdSd Pixhawk 2

vOB dzdBiPMmBzso dz' | f OtcOBj Ister Fdlstsf ddzslsO Pi xha

1 Ot O3 Iste) dzOyJ dzd §
32bit STM32F427 Cortex M4, 168 MHz, 256 KB RAM, 2 MB Flash, 32 bit STM32F103

Processor .

failsafe coprocessor
Interfaces 5x UART, 2x CAN, S.BUS, Spektrum DSM, PPM, RSSI, 12C, SPI
PWM 8 PWM channels with failsafe and manual override, 6 auxiliary.

Triple redundant (power module input at-%$.8V), Servo rail input (4.8V to 5.4V), USB
power input (4.8V to 5.4V)

GNSS positioning |Here+ RTK ready GNSS system

Power supply

Platform type Multi-rotors, Planes, VTOL etc.
D|men5|ons and 95 x 45 x 30 mm, 75 g (including enclosure)
weight

1dLSCOw yjdzO 1 Issets tjh jddw o My lsOdedd M
fsseh jMsosds M dhfsd LsoOddjdz ddij s jeshmw ft
(ArduCoptejdz@j Pxppdts ftcdodzj COIsjdz dgr d3 Qo lstsf (¢
1 slsjdzydOdzt dzr fsd ftesBdzj BOBd M dMf sdz! L s Oded j o
Isi Misdtetseo Odzd d W ste 3O dz! dz" w B3j IstsH s ) ftesdL o
slsmizlsmMlsoedy MmjtesdWdeoydd.

3.3.BjeBMkS dztsdzj dedw tsls sBI jSItSo

10 Btsdj dzls dzOf  MOdedw + Issets BlsYyjIlsO dzO ter
fmMd Misj d3" LB jcOdzdw B jSCIstse. Terabee o" fflzf
fsHHjttydoOjls BOL Sotsj EC dztsdzj dedj tBi jCISO H
ArducCopter). lted EMsOdzsaCj HOLYdEO IBCO fSE
ZOL "9 0Ojd3" § Mdzifrj G§wilsdzO) Bseckzls B' Is! dzOH j ) d
cOmMmMsswdedd 2 dijilsteseo, -60¢C § sCOLOdts dzO0 tod Mz dzs

13 http://www.proficnc.comhttps://pixhawk.org/modules/pixhawk?2
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2.0

blind spot [m]
=
(=]

05F

o : : - : :
—20 -15 -10 -05 0.0 0.5 10 15 2.0 0.0 L L L

blind spot width at 2m from the robot base: 1.44m e s L L 2T
distance form the robot base [m]

fdmezdd YLz OdzdL Oydwy HsCter Isdw Ter aRanger Tower

JYrIls Terabee 9o B&OMISd tcOLiddBBEAdSEdgd HJO Isdg@
fsLotsdzddz tcOL tcOBSISOI! Msotej d3j dedzalz® dzOH | X dalz®
fsorh jddy BjLGBfOMdsMhisd fjttOyd?2 d §jtehtsdzOc
dmf sdz’ L s Ols! Mw o COyjMmlseaj MmMdMmlsj d3r o gk Btc Pdadz
GPS.
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4 wfbbddStorj ljrdsksecdd HA&¥ &sd

] yomlsd dzOB dz¢ Hj dzd W LO 1 J dgdzj 2 vff Zlsdzd € s
L dzOydlsj dz' des tcOMmh dtcd &zOMm: M ItsySd Ltcjdzdwvw oL
MOdsd3 Hj dzj , Jm&dBmdmﬁﬁg A Islssts fpS ds § Intelgfsdi] W H s ls
f zOIs W sted3" , dzso r j§ d¢d m Btsdzj j 9" MtsC d d3
ctezf f dtetso & d (fmSLSJLHd ) M Bjde hdd3 otej d3j dzj o3
otsL BBsy detsmisd dMmYf sdz' L s9 Oded VW OhgffdisiQdzd Csp € En i LA
McCtcOIsddzO HdzW dzzdzj or = L OlstcOlsr dzO HOdzdzr j o

1 tots G tc OCpPednicus B ' dzO My j yd Oodz! dzts tOL OB 5ls O dzC
f slstcjBdasisj 2 Mdzey e Copernicus d dr §fdz L 590
ZOB stetsGEFOdMY | ditetso Odzder = M zlsdzed S s ( Mj di3gj 2 Mlse S
Bedzd dzZsO© L OfH2ACO® Q0Drtdi needHlz (otel J2MEd2 MBE L
tcOL B M jdedwy MsLeojLHdwY fsylsd 20 M kzlsdd¢tses dzO
dMmf sdz' L OalBaiz§v Cioper ni cus o dddlsteddzcj d daW tc
dtoj Hdzj J tcOL toj M § dzd § HOdzdzr = Sentinel dzJ o fmJ
Bsdzd sstcd dzc © JdeW e OMlstczCIskzter . 4 2MmMlseadlsj dz dzts,
9" MsC OW HJjlsOdz dgEdizls|'O.j , | b sa iR EHakMis! o B tSH dats
HOdzdzr 5 ff sL o tsdzd dzO tcOL tcOB sIsOIs! desotsj fftod dztsy j d
9 CtdemtsdzdH Jtotseo Odzdetsds o dH .

90 thdtseodz" = ¢ dZOMMO MifklddSser n HOLYdS ¢
gz oH day j ddtgs dzd s tstod dac O1 Ktz E O b S B tc'H,O s y
Isj n desdzse d d, Mtse j teh j dedets teOL dz" § d
yds d, fr]dzthtsa(DlscidzJ s, i sLoatdzvw dMmif sd
ddz ¢l OfmMmdodz 2 WHCGYdO& YdSsiaizts i fig s B dz
sfsduimsédy ddzd fteshists sflsduimcdj 1+ dz
Yo, diitsj ddZWtQOQtQGfI]dZISJ dL dzkyd ded j , ilstcC
zj s d3desy § Miso ¢ 15 53 Ctaspyr iFS B o sl U J )€
¢Cdr: d)asldswtj &l ikzddes, Digital GI
uyde<d Copernlcus Sentinel 2. YIsts
H Odzdz J fsLotsdzvels tsB" ge®) oz F 5 Yk
MlsOdzH Otcls dzOW W slstsetwOW dw, d
/I dHjdlsdW¥dsoydw Bi jClktses d dL
o dz' J HOIydS&¢d B'" ydzts slsdztsmwis
bt jH OBy @O U@jilskzl cdtclkzjls dL dzkzy,
dMjdzdets?2 tsB dzOMlss ¥ | ftcj HiMIlsOo dzn
tcOB tsls Ols ! HJ dz d dztsy! dzj L Oa d
mMsBteOdzdz" § M sish 8 OCIsddzldz] B4 ta OsquidtS as@ls @ MTB
MsH j ey Oh s mMw COC o OBfdzdlszhnj, 1OS d o WOL ts¢
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SAR dzj sB - BH (d d3ts sSBtcOBBISOIS! | Ylstser dL o dzj y!
Hi2Mlse dlsj dz dats, Bsc dzO BT ftcj HisMIs Oo dsldf’Is d s Jnded
dL sBteOY j ded 2 . RMf sdz L 2w Qo lstsdBOIsdyj MS kzs d f

f sdzzydis: B3 dzdzd A3 Istetso 28 HJ W Bted3dOydy ctokzdzs©O (
gL djdgj dzd?2 d Is. H. stdj Itsets, HAzddO o tsdzds

mMdadz@Q j cjL OlBsM¥ jtekz, L OMIsOsdwvw 1Isd HOBYdSd
CosmeSkyMed, RADARSAT, TerraSARK d Senbfmpet dzdh ! ftodd3d tof
OCIsdodzr » HOILyYyd<¢so. 1 @1 fryfdig jHHEA IS Q odyiz ] tetz] fiflzddafitg ¢ 42
HOIsyd ¢ sotsantf(esfdifcfyj MSdrer d SAR). 1 0lsjd3 BkHEIS
shdzseo dz" §| HtMlskfd" § HOLydSd fJtej udmdzj dz d

D11i[sydl 8 IjmndtdsedY s, ivd0L e Orn d ftetsB dzj d30~ # Ist0
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SAOCOM-1B [~ NovaSAR
SSTL

SAOCOM-IA PAZ
CONAE Hisdess

-X

tdMzdig® Ldste ki hdamy MfklsddSts HdAY d&OB d* H,
4.1 wlflklddStsor j MmMdMmilsj d3" SAR

SARMYE ElsdzdSd Wodzwes lsfw OClkdods &3 HOlYJEOd
L dzj ClotessOE dzd s dzts ¢ 5 wPB A IS BlstkG O MA@ ddzs j L d cso
feshists dO ©OHOL, ©BEMdss dj ZO0 dzj 5B R sHd EEfHls!
YyOMmlssls, Colster j dajotL Beydts bkfsOdssdls! do
MfklsddS ©OBskOjls o MmdiisylHOEsme ¢fipdedsy & ists® Od

/ Satellite Flight Path

ix "SAR Antenna
RELEITET]

Satellite Altitude

Ground Track

Incidence Angle

Antenna’s
Footprint

'\G:'ound Swath

tdMmMzdeg§ s43j stedw Miststesd SAR

10 dm&def 5C OBPEz § @dgdz' = SAR ) o' MsC s tcOL
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tdizddsdsdd (RISOdzd™) RL 8kid@d Jpddlhy C@OEM@)" jdzdj 1 &)

JHdB2 dL shdtsed' » ~O0tOCIsjtedMmisds, ~OttOCIs]
o sdzdz" Mmdc dzOdzO:

1T X sdzsmMO (HozZddzO o tsdzder -SkgMBdAdMmE)-Xer o8 ARCC
1T Cf sdzsmMO (Hd&zd 2O o sdzdzr ~-26 Md3) © o9dHj RADA
1T L-HdOf OL sdz ( #dz@ dzO Mmaks d2&O0¢ ALOS

SsOC bky4d EfsdkddzOdtsm! , HdAdts2 dL dodstdj
WodwjilkmMw YseHO d dzjL OoadfMmd diismis! ©ls Hdzj o dzts@
gL dzEyos h d2 MmMdedzOdz MO s MiBj dai btejBlzjls ME

4 Htokzet?, MEgEsUtzo OV orh jECOLOdgdz" § Htod d BN
dLtsBOY jdd?2 SAR dzgj BOC ByjoedHdr , (O dyjls
MewL Odets M @G tsd34Isth[42 Mlststetsdz , CGJtdzj Isted yd fr
dzj S slstster | W ssBtc@MG @y Pt M IOCduylsts tsBi-j CIsT
tcOL desdzlz o Oyjddwrs SAR, JjMmdd tddO {idfss t
4 Mo j BOIsdyd fsCOL Odz" dzchBtsdzJJ 9 0Oydzr § 4 WW

— 0 .
Hn

{MsOdzts o § ( t OC ktsfy o dzj ¥ 4 ded d
t ik dasclgd § d ydzr ~ Wy SEOOPAER] 2 .
tjod d&r j YsLdydd a, b, ¢ fr]tStSBhO*‘ISfI]W ZO0 dL tsBteOyJ dzd d
IITSLdud?

DIli[yjls & Isjrndsdkzscdwn,iva0L 50 OF d §toss dzj BOR s @2
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10 ©OLtejh jdedj HOdzdzr = SAR odzdwels dzgj € sdz
Hdzd dzg© o tsdzdz" ,fMrh ddtc dzdg@s dff Hdds1 j dedw . 1 Of ted 3 to, o t
sB dzOMIs! Mo jh jd2O o Ijyddedy BBSdZiJ HAZdIsj dz dzts@
C BBdzjj o' MECtdBEZ twOLEjh jdds sldshdlsj d ds tj]

{uddz2 ©0)ds?2 r~OLOS IsjMeeddrisidlsfs?  afsLindsty ydziztsSIASR
sHddZOSC s jJ f OtcOd3j Ister MO (tojy dd3, Eetsdz f
MsBdteOls! dLBBtOY jddw, Ctlstter | By dts BN dzs BT
dzi dqL d3d dgvw jIsfmw, jfmdzd o BB d&ZzOMBEtsAz] fgls EtEdDC,d R
gL o3 dgj dgd W, tded o dzdwels COC dO OB dzdlskH dzlz®
md ¢ dzO0 dzO. Il EHkzyd Hobkzd3w dLtsBteOY j dzd W ozq, i sdzlz 1
9" Hj dzd s’ telO@ dagfju@dr! df'Le dL d3j dzj dzd?2 o tsB dzOMisd .

[ Mdesor 9 OW ! dgO 1 Istsd3 fteddeydtf j, sy dets or fft
(9 tMmdtso degtsdzs tsMmdzetse Odzde” 2 dzO wWOL dzd ydw = o O3 ¢
O dzO dzd L (sdetse Odzdzr 2 @ 2O tOL dZzdydwe-s o WOLJ fi)
5B dzOtlzy d o Ols' hafyjj defL dglgjopjtidd v, Wodzv s M j MW Hdzd d
fpd3) .

l kOoBdidylj Mistslse jlsmMisokzs hdi MmMddalsjIsdyj MSdn
(OB dzf2pt6) 4 ftodo j Hj dg Isi mnded ud M dJ nOtOCIsj too
\fNf zlsdzd S s 2 HOIYJES.

s OB dzdlij P o] HEMskfdr j s jtcOydesddy j HOUydSd SAR d

s s dgq “in ffs?fndé gfzg;l sl e tetsfr]lsEGOdzfrl CEHEdY ds ]
ftc j anISSHdZJ? ¢ & tcOL tejh j dzdOtcrdo Oydd
COSMO .

SkyMed 16 10-200 Single, Dual 1-100 2007now

TerraSARX 11 10-100 Single, Dual, Quad1-18 2007now

Sentineil 12 80-400 Single, Dual 9-50 2013 now
RADARSAT-2 (24 20-500 |Single, Dual, Quad|1-100 2007-now

ALOS-2 14 25490 |Single, Dual, Quad1-100 2014now

4.1.1 | OdzdzSkyMedOS MO

dMlsj 3O -EIOWMOd foj HimlsOo dw jls M2 ML oL
dzd Ghseen d § X H dzw dzOB dz¥ H j dad W 1 4 dzdzd , fMtsL H O
sfise sd3 d di3d Bz@lipls ¥ oz o gz s BStktyttlard. OO SsSMIQ |
Hdzj 58 CtO) Isjrdsdzsedd d dMisd Lkzjls ©OH(J L
dZOdeBHsz.ch LO 1 Jd3dzj 2 Hdzgjd3 d detsy’ s, da L
fls' ¥ WikdeS yd sded tcbg'lss fiy 92dpv0j8s fa'ts HED B dz* ditg dzy
HISISStGOthZdW YytejLroer yo2dz = mMdlskzoOyd?2 (EzftcOs
BJLBYfOMdetsmiss ) Ok ydz § d ¢ tdidj t
BOdz! dzgtsdz dB3OMh IsOB J Hdzw ftsHHjtz g @@Y dzd yd
Oodzj dedj tw©dMCOBY, ©BRLOdO GCtky0Oshj2 M
Oodzj dzdj L josjdz dg8 8 toj MeMOR], GBBEtdO (
sfksdzdCd foddzOndzj Ol RIOd& "dfS sk ¢t
f iz Ols ESIs i Tee | 8BS e@'z j ded § stsh) B MY d o Odzd d
ff Jtetso GSOKk yOMESAMOp  H 5 sczdzj dzd j S H dzj o des gz /
dzr » tBiMfjuydeoeOjls dzi ftej oL B2H] dedlzzs HtetsdL o
BtcOY Jjded 2, otcj d3j ded 1 tsotis tsticrdas@ldsO {f todstdsiisds e, Is

d
Is
| dz
J
dzts

NN QS T QS
>
HoX
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fsLotsdvjls dMfsd Lso 0Ok Mjwodmr §toddtsyjdsd?,
fjzh jMlso k¥ h ddsd SAR.

ﬁ.—;

e N0,
X ?Q

All-weather day/night Large area covarage at global scale Left/Right Loaking Fastest Revisit Time

tdmzdegMmdaso dz' | - Ote OC Is jHE[EYIsALStfdz@ tsdzh O X

XHdOf OL sdz f sLotdY jils fie sHod s ts € ifidz] dgE@lL tofy
fsLotsdzv jIs B dzZOtclzy do Ols! HjlsOdzd L dtctseo Odadz" | W
tcOHdtsdzts¢ Oy d tdzdztHd Off Ol ksdiaP$ 6§ azOF tc d d3j tals 5 6Ste, n t fi) HLed
M ZlsdddiCliste MdMmisj BO, M smtse dZOW d L jseBjtct®@dgOAs ' d 9 Y f
fsdzs MO, HislswstwlsgtceOh OjlsmMw HdzvW Htekzedr MmdMmilsj d3
otsL sy detsmisd MBSO HOdzdzr n, SCtlsster §j dqdjels »di
it Bsddlststcddze z, dzOBdz®E Hjdzd® d tOLO JHE | B dzZOG

40
Number of Acquisitions
35 during 1 week

at Equator

30

25

20 — 1 satellite

4- ite:
15 COSMO-SkyMed

{ Mz dpsSl L By desflsd e sBYMed Odzdzr = COSMO

Ifj 4 MmikkdkdSo dd&jsls HJROSUpiE?r 4 s 0z
©OL dzd ude' j 84 dds siSkybledOy j dzd¥ COSMO

Dlili{Isydl BB Isjrdtsksecdwva, i vd0L 89 0r d ftotsB dzj BBOR dlstR4



MULTI-SCALE OBSERVATION

‘ﬁ'mwv MOMIT71 OB dzs H jdedj d pBsdedlststeddee ettt 3 jdzjL [ seBotE
ine e lsjCls, MW ddOdhdusk jdy @ ff jeXsiptanansoi §ifPRaD 777630

L _h _L —— Flight Direction

/

Swath
HUGEREGIGHN YWIDEREGION HIMAGE PINGPONG MGDE-2
Resolution — std. prod, 100 m 30m Sm 15m 1m
{30 m. 5L {16 m. 5L {3m. 5L
Swath 200 krn 100 km 40 km 30 km 10 5% 10 km

Polarization  HHorvvorXpal  HHerwworxpol  HHorwWorXpol  HHAY or HHAHY, HH orvy
Strip length \ENZDDD km ~2,000 km ) \:Z,DDD km ~2,000 km L n.a. )
T —~ Y
SCANSAR STRIPMAP SPOTLIGHT

{ qipBC7t4 3y dBsteBdtetse Odzd ™ (L seSlyMedj dzd2 COSMO

v OB 4B | & dzd Wi MS OV M j ykyMdk Oydw COSMO

Mission/Satellite SensorCOSMO SkyMed

Single polarisation modesSpotlight: 1 m
-Stripmap: 3 15 m
i " pmap |16 day
Operator Italian Space |[Spatia _ Rewsn repeat
Agency (ASIl) |Resolution |-ScanSAR: 30 or 100 m time cycle
Two polarisation mode (PINGPONG): 15
m.
Inclination 97,9 degrees |Swath 10-200 km Altitude |619 km
) ) Microwave: X band, 9.6 GHz, with choi
a'\r/‘Q{/eHVV’ HH'F of 5 polarisation mode®/V, HH, HV,
izati , réquency  IvH, HH/HV + VV/VH
Polarization Dual: HH/HV + lband ) Coverage|Global
VV/VH
ASI| manages and coordinates institutional and scientific use
Data c il lcatal & ordering by mean of the COSM8kyMED website
distribution i ommercia 'Aa alogue (http://lwww.cosmeskymed.it).
policy Icense CCESS Commercial users caaccess the system through the commer|
provider eGEOS (vww.egeos.it

4.1.2 TerraSARX

TerraSARX B'" &z L Of Eh jdz 15 dedzw 2007 EBBHO d ftof
2010 ctsHOX THwdsSARG dd dzihw ¢  jXc ts [Bodey LfuHf]ls|dozdST a@
tcOfMMmisswdadd daj MSCtsdz? Cdr Milsjdz di3j stetso d Mdden ot
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Xer t E§ YA zZEOIsdtclz j Is W dL K dzlstc O
jdernsW jdzj . | BOLBoaB?2 dzdddd Mmdmlsj d3
Wenifishdz iL 2 sfqw ¢ ¢ MlsOdzydwy TT & C,
fls O degdcj @8 qHsHAME@ FO XS dz20 dzgd MAasHW M j 2 dzd
ftosHdz dgdw Ctsdzydfydd BOLBoB2 MisC
to W efists dgelnj Efiflslzif @ Otclsdzj e Air bus.
OHjdzdw MBMIsOoadzv jIs tsIs 20 HEts 45 GcteOH
ZOdz! desj dOJwOodzj dzedj oOLGEEYHO) . ZzZdtec
t) Hts 100 €d3 (ScanSAR)Spo® L@htc) " jH
.1 to s WXz CHygfiyls Oleedevr jalsSIWR dz@ fyy J dzj .
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tdMmMzdds § Y4B GlstsBteOy j-Xzdw Terr aSAR

OB 43O & dzd yi MS OY M j ykW¥ dSOyd™y Terr aSAR

Mission/Satellite Sensor: TerraSARX

Operator German Aerospac|Spatial Spotlight: 1.2 x £ 4 m Stripmap: 3Revisit 11 day

P Center (DLR) Resolution [x3-6 m ScanSAR: 16 x16 m |time repeat cyclg
Inclination 97,44 degrees Swath 5-100 km Altitude |[514 km

L Single, Dual, Frequency |9.65 GHz, 300 MHz bandwidth, a .

Polarization Quad/Full band 4 polarisation modes Coverage |V ariable
Data Catal Cataloguehttp://terrasaix-archive.infoterra.de/
distribution Commercial licensCatalogue & (http:/lwww.geeairbusds.corten/2901terrasaix- data
policy Access requesiform).

4.1.3 Sentinell

v Zlsded € -wlzf Off BL Azl Se Msisesh h 2 L ML oL+
Sentinell A (L Of &h j dadz" R o 20-1B EmsOfkh jdzde'S2e ntoi n
teOLHJjdvehdn sk IsOzBEEZY j § s smis: M 180 A

2 M

teOL dzd Y J yd @ B My jud ddBadedt tjsthdzg dzsfE dHK
ERS2 d LOojthjddw d&dmimdd Envisat. [dhmmdy
fslsj dzyd Oz HdzW dzj ff to] tEizsdtsc SIS0 & @5 288 Oy i 5 dBdz
YOMkslss? foolkttdses {smjhjddY, coeoOlksd,
s jtcOIsdeodzr = Mdzeye d fteddzsy jded?2, IktjBkz®ehdr H

SOYH" 2 MY kzlsdkd Sz esHtdilsinevl dz0 sy lsipd daf edzvitadats
sBdlsiHdij o2 &5 fsolststedy &5 yqSdzsds ¢ 175 GhadlsO:
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INFRASTRUCTURE THREATS ltesj Cls, M ¥ d dzO delpfticdz j (dy 1@ s fYf jtc2Bhigiia®R0R01T Bl t2RaiD 777630
f slsj dzyd Odz! dats S slstsBtcOy Ols! G dztsB Odz! dzr |
Jdzs j oW j esdsj stedUj MCsets N dqusS sfskshdsds ©OL
(oetsmMotsHWh d2 ddzd sudaf fncwsdif b 2 )H.o zdsw Mt WIOdGES &&
stsydz 2 yYydSd&z ftsolbttjddy dO {SoObttj. vOf §O
LOodMmMddisMmisd tsls hdJtetsilsr , Me stetsMis f solststcj dzd
hdtetslsOr, Yd d3 dzO 1 S 9 Olststey .

st Zlsdzed C d-1Semlizls ne®B tslIsOIs! o Yjlsr tejn 49 dBO
T tdNdds ¢COtcls'-C f rtztBinbcts8 O  sdzsMO,  tetsflstc Od
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4.1.4 RADARSAT 2
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Mission/Satellite Sensor;: RADARSAT2

Canadian
Operator Space Spatial Resolution Depending on Acquisition mOdeRevisit time24 day reped
Agency from 1 to 100meters cycle
(CSA)
Inclination (98,6 degreeSwath 20-500 km Altitude 798 km
Single Microwave: C band 5.405 GHz.
Polarization Dugl (,Quad Frequency band HH, VV, HV, VH polarization- |Coverage |Global
' includes Quad, 100MHz
Catalogues are available to emskrs either locally, through
Data Commercial the Acquisition Planning Tool, or by web through the
distribution i Catalogue & Access National Earth Observation Data Framework web page 4
. icense
policy Natural Resources Canada.
(https://neodf.nrcan.gc.ca/neodf_cat3érghp?lang=en
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PALSAR-2 §g8ls Isted toj 3 ddBO dL sBtcOy j dad W :

T tdixddz ey j SIststcO: MOd3r 2 YoHtsBdz 2 tof  d B3

BjteO® (hdteddzO dzOBdzs Hjdzdw 25 € )

Ttindds COlsr fm fodashts2: tiyxdd M of S dd
Bilstese (hdteddzO dgOBdzé Hjdedw 50 ddzd 70 € i)
T tiddamm BSAR: tjydds h st sd3OMh IsOB dese 5 dzOB ©
350 S8 ddzd 490 Cds d tOLtjh jdedjds 100 o3 dd

tdMezdisCi Mddzr L tsBte®y Jddw Al os

5 OB &Zd6i® j A dzd uj MSdj ROLGEIljtdimisdSd ALOS

Mission/Satellite Sensor: ALOS2 (Palsar)

Spotlight mode (1 to 3 m)
Stripmap mode (3to 10 n

JAXA (Japan Ultra-fine mode: 3 m High 14 day
Operator Aerospace Spatial Resolution [sensitive mode: 6 m Fén |Revisit time repeat
Exploration Agency mode: 10 m cycle

ScanSAR mode: 100 m

Inclination 97,9 degrees Swath 25490 km Altitude 628 km
Single: HH, VV, HV
VH, Microwave:

o Dual: HH+HYV, L-Band 1270 MHz; MW

Polarization VHVV Frequency band (1.0 cm- 100 cm) Coverage Global
Full: L-Band (2- 1 GHz)
HH+HV+VH+V V

Data |

distribution [Commercial licence| Catalogue & Catalogue: https://www.gportal.jaxa.jp/gp/top.html

policy Access
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