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SIIS in Brief

Fair Access to Satellite Image Data Services
Established on 1st April, 2014

Subsidiary of Satrec Initiative
Exclusive Worldwide Distributor of KOMPSAT-2, 3 and 5
Worldwide distributor of DubaiSat-2 |

Distributor of Deimos-2 (end of 2014) ~

Distributor of TeLEOS-1 (2015)
Sl Imaging Services
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&
g satrec
iNnitiative

Leading Small EO Satellite Manufacturer

180 full-time staff (60% with MSc or higher degree)
Over 20 Years Space Experience

Over 20 International & National Space Programs
Listed on KOSDAQ Exchange Market

AS9100 & ISO 9001 certified

~' Introduction to SIIS and KOMPSAT
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Satellite Systems

SpaceEye-X (0.5m)

é/ TBD (2019)
./. DubaiSat-3 (2017)

Deimos-2 (2014) .\'
'\. Confidential (2015)

. .\- DubaiSat-2 (2013)
SpaceEye-2 (2.5 m)
O\- Confidential (2012)

{ )——e DubaiSat-1 (2009)
O RazaksAT (2009)

o
4 Q RASAT (2011) Confidential (2015)
@, X-SAT (2011)
g

SpaceEye-1 (1 m)

g i g
2005 2010 2015 2020
~‘ Introduction to SIIS and KOMPSAT

' Slimaging Services -4-



Business Portfolio

Satellite Platform Mobile Ground Station

Satellite Image

"

D

UAV Ground Station

Satellite

~' Introduction to SIIS and KOMPSAT
y SIS 5.
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Representative of KOMPSAT

SPACE DAILY GEOSPATIAL
your portal to space \NO R L D @

lite P Agto Space 2 Korea P _Yield Data

AdChoices [> » Sate

ERRTH DBSERVRTION

ags . News Artides Magazi IndustrySpeak Newslett ] Blogs E ts
Satrec Initiative Announces o - v i
Agreement with Korea Aerospace B o Do 4 Bibie i el

Research Institute
by Staff Writers

Seoul, Korea (SPX) Nov 18, 2012 Satrec Initiative, KARI ink image dissemination deal

Satrec Initiative, a leading Published Date : 15 November 201
solution provider for Earth
[ News “

observation missions
announced an agreement with
Korea: Satrec Initiative, a leading solution provider for earth observation missions, announced an agreement
with Korea Aerospace Research Institute (KARI) for “Worldwide Marketing and Sales Representative of .

Korea Aerospace Research
Institute (KAR) for "Worldwide

KOMPSAT-2, 3 and 5 Image data”. KARI assigned Satrec Initiative as the ‘worldwide exdusive representative’
for KOMPSAT imagery sales.

Marketing and Sales
Representative of KOMPSAT-
2,3 and 5 Image daia” KARI
assigned Satrec Intiative as the
‘worldwmide exclusive
representative’ for KOMPSAT
imagery sales

"Satrec Initiative Is pleased that KARI has selected us as the representative for KOMPSAT imagery sales. The KOMPSAT
imagery will serve worldwide customers as an alternate source of earth observation data,” said Sungdong Park, President and
CEO of Satrec Initiative. “Also, we expect the growth of Korean remote sensing industry through commerdalisation of

"Satrec Intiative i pleased that !lustration only KOMPSAT imagery by domestic company.”
KARI ha{ selected us as the representative for KOMPSAT imagery sales
The KOMPSAT imagery will serve worldwide customers as an altemnate KARI is the Korean institute dedicated to aerospace research, and is in charge of Korean Space Program.

source of earth observation data," said Sungdong Park, President and CEO
of Satrec Initiative. "Also, we expect the growth of Korean remaote sensing
industry through commercialization of KOMPSAT imagery by domestic
company.”

KARI has developed and operated its optical remote sensing satellites such as KOMPSAT-1, KOMPSAT-2 and KOMPSAT-3, and
will launch the first Korean SAR satellite, KOMPSAT-5, shortly.

~‘ Introduction to SIIS and KOMPSAT
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Space Program of Korea

2020 o,

Lunar Lander«=g
——————— -~ KITSAT-2 1999
2020 Pami . KITSAT-3
P! - KOMPSAT-1 2003
Luna}rAW Planetaw‘t*plératlo II ﬁ\, ‘ STSAT-{ 2006

1992 r p KOMPSAT-2
KITSAT-18

2009

: s K o &  KSLV-I(157)
- . ? \ ; \ )ﬁl f)-! 2010
& /‘& ) *\,-f [ fisLv-i(m)

y ' TN/
' !\w \’ 2010

2019

KSLv-II 2019
KOMPSAT-6

2018 *
GeoKOMPSAT-2B
2018

CAS-500 20
GeoKOMPSAT-2A 2014

KOMPSAT-3A 2013

2012
STSAT-3 2013 2013 2013

KOMPSAT-5 STSAT-2C KSLV-1(3¢) KOMPSAT-3

More than 20 years experience on development and operation
- 10 Satellites Launched
- more than 5 Satellites to be Launched

~' Introduction to SIIS and KOMPSAT
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KOMPSAT Constellation

< KOMPSAT

National program

Developed and operated by KARI (Korea Aerospace Research Institute)
Dual use : Government & commercial

Worldwide imagery distribution by SI Imaging Services

KOMPSAT-2
Design lifetime : 3 years
2006.7.28 ~

- 1.0 m EO Payload

»~ LTAN : 10:50

KOMPSAT-5 o KOMPSAT-3
Design lifetime : 5 years - > Design lifetime *'4.years
To,be launched on Aug.-22, 2013 ] et 3 S 2012.5.18 -~
1.0 m SAR Payload ’ S S8 0.7 m EO Payload
t LTAN : 6:00 : - & ~ L F LTAN : 13:30 5
¢ 7B v £ TR W
: y - =N _ =0

S
o T TN

Introduction to SIIS and KOMPSAT
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KOMPSAT Constellation

% Integrated solution for optical and radar
% Unique combination for imaging time (10:50, 13:30, 06:00/18:00)
% Korean government’s long term commitment - data continuity

KOMPSAT-2 KOMPSAT-3 KOMPSAT-5
= Launch in July 2006 = Launch in May 2012 = Launch in early-2013
= Optical = Optical (planned)
= LT:10:50 = LT:13:30 = Radar
= 1PAN+4 MS = 1PAN+4 MS = LT:06:00/18:00
(R/G/B/NIR) (R/G/B/NIR) = Spotlight: 1 m (5 km)
= PAN: 1 m (15 km) = PAN: 0.7 m (16 km) = Strip: 3 m (30 km)
= MS:4m(15km) = MS: 2.8 m (16 km) = ScanSAR: 20 m (100 km)
~' Introduction to SIIS and KOMPSAT
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KOMPSAT Data Continuity

KOMPSAT-Z Operation extended

(Optic 1m) :

KOMPSAT-3 Onration Life : > 7 years (Expected)

(Optic 0.7m) : :

KOMPSAT-3A ‘ Operation Life : > 7 years (Expected)

(Optic 0.55m)

KOMPSAT-5

(SAR 1m) Operation Life : > 7 years (Expected)

KOMPSAT-6 '@,
(SAR) Py e

Korean Government has clear policy to have high resolution imagery by own satellites

~4 Introduction to SIIS and KOMPSAT
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Evolution of KOMPSAT Images

% Jamsil Olympic Stadium, Seoul
- Main Stadium of 1988 Seoul Olympic

£

(KOMPSAT-1) (KOMPSAT-2) (KOMPSAT-3)

Resolution (pan. : 6.6m) Resolution (pan./color : 1m/4m) Resolution (pan./color : 0.7m/2.8m)

Introduction to SIIS and KOMPSAT
- 12 -




KOMPSAT Global Network

1A. Nﬂ-" - " "‘ 2
Svalbard Satellite Station (SvalSat)
KSAT (Kongsberg Satellite Services)

TT&C,.Image Receiving
Location : 78.2N, 15.8E

N s

o fa.

tation

KARI Ground S
(KGS)
TT&C, Image Receiving
Location : 36.3N, 127.3E

<
e

) » Sejong Ground Station

\ (Sejong)

N - TT&C

[ |8 - Remote control by KGS ' ' o
| -LEOP f.

Bciiesd

- Urgent Mission
* Location : 62.2S, 58.8W
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Specifications

Launch

Ground Sampling Distance

Swath Width
Spectral Bands

Location Accuracy

28 July, 2006

PAN : 1.0 m @altitude 685 km(nadir)
MS : 4.0 m @altitude 685 km(nadir)

15 km (nadir)

PAN

MS1 (Blue)
MS2 (Green)
MS3 (Red)
MS4 (NIR)

: 500 ~ 900 nm
: 450 ~ 520 nm
: 520 ~ 600 nm
: 630 ~ 690 nm
: 760 ~ 900 nm

< 50.9 m CE90 (expected)

Tilt Angle Roll(-30~30 deg.)

Data Quantization 10 bit / pixel

Orbit Sun Synchronous Orbit
* Altitude : 685 km
* Inclination : 98.127 deg.
* MLTAN : 10:50

Duty 20% per orbit

~‘5 Introduction to SIIS and KOMPSAT
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Location Accuracy

% < 50.9 m (CE90) is expected without GCP

120°0'0"W 90°0°0"W 60°0'0"W 30°0'0"w  0°0'0"  30°0'0"E 60°0'0"E 90°0'0"E 120°0'0°E 150°0'0"E 180°0'0"
|

90°0'0"
60°0°0"N a{ 60°0'0"N
300°0"N : J 300'0'N
i /‘?% )
0°0'0 Mj“ﬁﬁ 0°0'0
(,/m\ Horizontal Accuracy with POD/PAD
307003 = 80 . - - - . . , =
@ : : : RMSE= 33.5m
: : : CE90= 50.9m
60°0'0"S 601 i
;_,___M“V_‘MM
i ——— ;__;N“ .
= 40F - 4
90°0'0"
120°0°0" 90°0°0"W BO°0'0"W 30°0'0"W  0°0'0"  30°00°E BOD'0E 90°00°E 120°0°0°E 150° -
20130 B F g
@ 201305 © 201306 (9] 2 20
c
S
g of 1
£
£
4
2
20k N
40t g
B0 i .
-60 -40 20 0 20 40 60 80
East direction error[m]
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Good for Large Area Mapping

** Higher duty cycle
20% per orbit (about 18 minutes per orbit)
Max 15 km x 7900 km per orbit (about 118,500 km?)

Introduction to SIIS and KOMPSAT
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Huge Archive

** More than 600 Million km2 all over the world
More than 2.7M scenes

As of Aug. 2013

Introduction to SIIS and KOMPSAT
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San Diego, USA
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Specifications

Launch

Ground Sampling Distance

Swath Width
Spectral Bands

Location Accuracy

17 May, 2012

PAN : 0.7 m ®@altitude 685 km(nadir)
MS : 2.8 m @altitude 685 km(nadir)

16 km (nadir)

PAN : 450 ~ 900 nm
MS1 (Blue) : 450 ~ 520 nm
MS2 (Green) : 520 ~ 600 nm
MS3 (Red) : 630 ~ 690 nm
MS4 (NIR) : 760 ~ 900 nm
<48.5 m CE90

Tilt Angle Roll(-45~45 deg.) / Pitch(-30~30 deg.)
Data Quantization 14 bit / pixel
Orbit Sun Synchronous Orbit
* Altitude : 685.13 = 1 km
* Inclination : 98.14 = 0.05 deg.
¢ MLTAN : 13:30 +10/-15 min
Duty 10% per orbit
~‘5 Introduction to SIIS and KOMPSAT
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Location Accuracy

% < 48.5 m (CE90) is expected without GCP

L] Rl
.’ Harizontal Accuracy with PODPAD
&0 T T T

® GCP
— FMESE=31.9m
CE90= 48.5m

] N RN | SRS WNURISE [SNPS SO SUNRN SHNU

40

@ 2013.04 @ 2013.05 ® 2013.06

20

Morth direction error(m]

Ly | A 1

-40

TIVILTES APPTRS T TOVTOEL e vomy mmene e

i i i i i
=60 <40 =20 0 20 40 G0 80
Eastdlrection errom]
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Very High Resolution

¢ 70 cm Ground Resolution

KOMPSAT-2

Introduction to SIIS and KOMPSAT
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Very High Resolution

¢ 70 cm Ground Resolution

tilt vs resolution

/

Resolution (m)

_~

/

15 20 25 30 35

Tilt (degree)

50

Introduction to SIIS and KOMPSAT
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Revisit Characteristics

Average Revisit

8 _
=15 degree off nadir, GSD 0.76 m
7 —\ 20 degree off nadir, GSD 0.82 m
\ 30 degree off nadir, GSD 1.02 m
6 ———40 degree off nadir, GSD 1.54 m
— \ 45 degree off nadir, GSD 2.11 m
[7,] 5
S
(1}
a \ \
= 4
[7;]
S \\
Q
e 3
2 1\\\\\
0
0 10 20 30 40 50 60 70 80 920
Latitude
~' Introduction to SIIS and KOMPSAT

) SIS -26-

Sl Imaging Services



Imaging Modes

A 7 - cons @ - y
s B n-broom scannec s < < § $ S, S ~
- >
«Parc ic 0 7 ™ GSD pixels (nadir) < o ‘ R
« Mull-spectsi 28 m GSD i o s % 350 Ground rack direcion

Single Pass Stereo Imaging Wide Area Along Imaging

~‘ Introduction to SIIS and KOMPSAT
) SIS -27 -
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Unique Local Time

“ Unique VHR sensor with multispectral in the afternoon

“ Increase visibility of specific target (cloud cover
changes)

“* Change detection even within a day possible

~‘ Introduction to SIIS and KOMPSAT
p SIS -28 -



More Information per Pixel

% Highest bits per pixel among the commercial imagery
14 bits per pixel
Better performance for spectral analysis
B e KOMPSAT-2 : 10 bits

' - )
-Aiw ' !" Fn

~‘ Introduction to SIIS and KOMPSAT
) SIS -29 -
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More Information per Pixel

* Highest bits per pixel among the commercial imagery
Better color balancing
Data extraction from shadow areas

~' Introduction to SIIS and KOMPSAT
p SIS -30 -



Orthorectification

“ Comparing with 1:5,000 maps

~‘ Introduction to SIIS and KOMPSAT
) SIS -31-
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Better Interpretation & Color

+»» Data extraction from shadow areas
% Better color balancing

P

p
Courtesy of / EEEJQ_?

~‘ Introduction to SIIS and KOMPSAT
) SIS -32-
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http://www.pcigeomatics.com/

More information from Bathymetry

% Space Based Bathymetry

WorldView-2, 4m spatial resolution KOMPSAT-3, 2.B m spatial resolution KOMPSAT-3, 0.7m spatial resolution Saltellite Derived Bathymetry
of Saudi Arabia/ Red Sea

L)

Data Source

el wower drn WorkdVerw 2 KOWPEAT 4

®sersTot
Eallyendy & buw
Legend

[] 40t boundary

Barrymetry (]

5C
— — 1Meters

Courtesy of

EOMAR

~4 Introduction to SIIS and KOMPSAT
) SIS -33-
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Better Correlation with Stereo

» KOMPSAT-3 DEM Generation

Courtesy of

~' Introduction to SIIS and KOMPSAT
' SIS -34 -
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http://www.photosat.ca/index.php

Mosaic: KOMPSAT-2/3

+»» Combination of KOMPSAT-2 and KOMPSAT-3

KOMPSAT-2 (1.0m)
- Oversampled to 0.7m

KOMPSAT-3 (0.7 m)

Courtesy of &54%’

~' Introduction to SIIS and KOMPSAT
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Specification

Launch
Payload
Frequency
NESZ

Radiometric Accuracy

Incidence Angles

Orbit

Duty

Image Mode

Local Time

Revisit Time

22 August, 2013
Synthetic Aperture Radar (SAR)
9.66 GHz (X-band)

<17 dB
<1dB

20 ~ 45 deg. (nominal, 304 km coverage)
45 ~ 55 deg. (extended, additional 186 km coverage)

Sun Synchronous, Dawn-dusk orbit
Altitude : 550 km

Inclination : 97.6 deg.

Local Time : 6 A.M. and 6 P.M.

2 minutes per orbit

Spotlight (HR)
Strip (ST)
ScanSAR (WS)

6:00 AM and 6:00 PM

24 hors on average

' Sl Imaging Services
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Revisit Characteristics

Average Revisit

Nominal (20 ~ 45 degree)

\ = Extended (20 ~ 55 degree)

Revisit, Days

ESSSc=SSSSSEERSsETSS

10 20 30 40 50 60 70 80
Latitude

Introduction to SIIS and KOMPSAT
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Synthetic Aperture Radar

4

L)

» Similar design with Cosmo-SkyMed
Frequency: 9.66 GHz (X-band)
NESZ: <17 dB
Radiometric accuracy: <1 dB
Imaging modes

Spotlight

Strip

ScanSAR

L)

e

*

e

*

J/
‘0

L)

e

*

~' Introduction to SIIS and KOMPSAT
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Imaging Mode (1/3)

% Spotlight (HR)
GSD:1m
Swath : 5 km
Scene size : 5 km x 5 km

Satellite orbit

r i

it

F'
Nadir track 8y= 20
hsatellite X
= 550Km ,ﬁ
|
g \\
gy, A \. 304Km
A :
\\ ‘ _: @p= 45° (Normal)
5Km |\ 4
\ 2% : N
I \
* |
|
L
~4 Introduction to SIIS and KOMPSAT
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Imaging Mode (2/3)

s Strip (ST)
GSD:3m
Swath : 30 km

Acquisition length : < 830 km

Satellite orbit

e i

Nadir track
hsalellile
= 550Km

= & L3
" ' ]
\, f
30Km N\ ! ‘ \, 304Km
4 / !
| 1
Ly o ‘
U " X
' 1.5= j B,= 45 (Normal)
| \
| | “‘.; \‘\\
i \
' \
| ! B ..
1 = P _‘* ' -
L )
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Imaging Modes (3/3)

% ScanSAR (WS)
GSD : 20 m
Swath : 100 km
Acquisition length : < 830 km Saiisorl

Bg= 20"
b Syl
N Kr”\
hmﬂi}t@ Hﬁﬂﬁl’h& ‘\; .
= 550Km T
ffffff \
=m0 & \ \
- i \\\ . -w“ﬁ
2 k %’a,
| \
! ' By= .a»?,"{HTmT;-
z I ] ,?H
e JI. = ’\{ Y
S S = S N \”\‘ 4§ .
e N S
i S T Ry
i o
fi
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All weather capabi

Paris, France

Paris, France

K3 :2013. 10. 16 K5:2013. 10. 16

~' Introduction to SIIS and KOMPSAT
' SIS - 45 -
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Applications

National Defense Agriculture & Forestry

XS DIAL2 S8 A5

DjALR Ao 21X

LA TR 10w ]
‘| 2

2] (199941 11318 892, IKONOS)
. 0s
—

[ Boundary
1100 Condobidated padity

B 1200 Specislized crop

Swwert potate
Crasshind

B 210 Cosaferous forest
30 Bread keaved forest

2230 Mived ferest
2330 Graveyard

B 140 Residential atea
5150 Bare fiebd

. 3210 Road

W 21 Fanaread

B 310 Industiial ity

W 520 Industrial area

B 3330 Mistng ares

. 4 Temple

350 Aptuy

B 5 Facmry

W 4200 Suean
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Applications

~‘ Introduction to SIIS and KOMPSAT
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Applications
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| |
Applications

~‘ Introduction to SIIS and KOMPSAT
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Defense and Security Application

% Monitoring Military Activities
to support critical decision making and the warfighter.
area mapping, target identification, and reconnaissance.
% Military Mapping
to support logistics of specific missions, to plan logistics for deploying
resources, assess battle damage, and evaluate infrastructure.

%+ Critical Infrastructure Surveillance

to monitor critical infrastructure to support counter-terrorism
intelligence

% Monitoring of Borders

to monitor frontiers (land and sea) and to monitor illegal activity such
as illegal immigration and trafficking.

Cross-boarder surveillance, transportation monitoring.

% Coastal security
Monitoring of unrecognized vessels.

%

~4 Introduction to SIIS and KOMPSAT
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Crash Site of Malaysia Airline MH17
Hrabove in Donetsk Oblast, Ukr’aine
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Crash Site of Malaysia Airline MH17 ’

Hrabove in Donetsk Oblast, Ukraine .
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@ Multi sensor rapid response
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(2 Multi sensor rapid response
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Disaster Management

Froguction Lare. 23102012

¥ L 5 Fiooding
@ 8} !‘“‘!.‘tar U N 0 S H T 0 Actization Numbdeér &‘al;;’;';nré;

NG R4

Fiood analysis based on Kompsat sateliite date acquired on 14 October 2012 and
SPOT-S satoliite data aceuired on 16 Octobor 2012

L . @ 3
A - —

Flood extent map by KOMPSAT-2 (Niger in Africa)

% Ovarview of landslide affectad areas around Okhimath A
(Uttarakhard state, India) )

Coppright BRI 13082

P Conter Coantirator: (S TELETE 12°524 73N
UNTTAR / UNOGAT
unosutdunitaccry
Polsis des Natiees,
Genava, dwitteriand

Tr 41 22 767 4020

247 wotie: 41 76 447 4998

wwwuntarorgunosat

KOMPSAT-2 Landslide damaged map by KOMPSAT-2 (India)
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Assessment of Battle Field

o "; O
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Disaster Monitoring

2013.06.05

KOMPSAT-2 3 _ i : el New lIsland in Pakistan
| After earthquake 24, Sep.

~“~“7'4" Introduction to SIIS and KOMPSAT
|]‘! SIS - 60 -

Sl Imaging Services




Disaster Management

07. 09. 19 10. 05. 04
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Disaster Management

< Fire in Chile (14th of April, 2014)

r2il $0.18313 o L9 #1 RB1ac 13 2012041718424 5 T0029/ 19150753 TIR/NAILG:BanG
Ffe Overdzy Cnhance Joo

190 201208171E4247 1C.

KOMPSAT-3, 17-04-2014
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Disaster Management

e ar g . 4 o O = ¥ - T s L % ; S
0212 258= 2" ; > ClElF 242 ¥y 'HE AlDF ko 3
> 023 22= 238 "WE FRAMOF koMpsaT-2 MSC 1-meler KR Koes Acros 121 222 2% "WE FFAOF koMpsaT-2 MSC 2-mele K/Ih Rt Aitasicn B
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Agriculture Monitoring

“* KOMPSAT-2, Rice Field [1]
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Fig. 4: Classification results and reference data of rice fields. (a) Daejeon
(b) Reference in Daejeon (c¢) Gongju (d) Reference in Gongju
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Forest Management

“ Application Of KOMPSAT-2 Imagery for Carbon
Emission Inventory Map
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Forest Management

> Carbon Storage Estimation
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Land Cover Map

% Land Cover Map(KOMPSAT-2)
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“ Open Map API “V-world”

Realization of 3D spatial information using KOMPSAT-2 imagery
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Urban Change Mapping

X Updatmg dlgltal map by using KOMPSAT-2 data

KOMPSAT-2 : 1m

KOMPSAT-2: 1m Result of Digitizing
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