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Zadavatel zadava verejnou zakazku na dodavku
novych leteckych zobrazujicich hyperspektralnich
systému, které se obvykle skladaji ze senzoru a
zaznamového zafizeni, pro potieby dalkového
prizkumu Zemé (DPZ).

Dodavka hyperspektralnich systému bude
spliiovat nasledujici vSeobecné pozadavky:

. Hyperspektralni systémy budou nové,
nepouzité
. Hyperspektralni systémy budou

konstruované pro pouziti v letadle

. Hyperspektralni systémy budou
splnovat podrobné technické
specifikace

. Senzory budou pokryvat viditelnou,

blizkou infracervenou, stredni a
dalekou infracervenou oblast spektra

. Pocet sensorii nesmi presahnout
Ctyfi.
. Za sensor se povaZzuje zafizeni s

jednim vstupnim objektivem, jehoz
vystupem je hyperspektralni datova
kostka.Pokud je zafizeni schopno
pfesné geometricky koregistrovat
napi. VNIR aSWIR pasmo snimané
rtiiznymi €ipy do jedné hyperspektralni
datové kostky jedna se o jeden
senzor.

. Pro splnéni parametrt vybérového
fizeni je mozno kombinovat vice
senzord maximalné vsak ¢tyri. Pokud
budou vedle sebe umistény dva
typové stejné sensory pro zvétSeni
prostorového zabéru je nutné sensory
pfipevnit na drzak, ktery bude presné
definovat Uhel mezi osami
jednotlivych senzord. Drzak musi
umoznovat laboratorni kalibraci
sensortl bez nutnosti jejich demontaze
z drzéku. Zadavatel pripousti
proménnou geometrii vzajemného
uchyceni senzortll na drzaku pouze
v pripadé presné kalibrovatelnosti
vzajemné polohy zadavatelem.

. VNIR a SWIR sensor(y) i s IMU
jednotkou bude mozno pripevnit na
spoleénou konstrukci a umistit nad
prvni snimaci otvor v letadle
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The Contracting Authority is awarding a public
tender for the supply of three new aerial
hyperspectral display systems, which usually
consist of a sensor and recording equipment for
the needs of remote sensing (RS).

Supply of hyperspectral systems will fulfil the
following general requirements:

. Hyperspectral systems will be new,
unused
. Hyperspectral systems will be

designed for use in aircraft

. Hyperspectral systems will meet the
detailed technical parameters

. Sensors will cover the visible, near
infrared, mid and far infrared regions
of the spectrum

. The number of sensors may not
exceed four.

. A sensor shall be considered a single
input device with a lens whose output
is a hyperspectral data cube. If the
device is capable of accurately
geometrically co-registering e.g. VNIR
and SWIR bands sensed by different
chips into one hyperspectral data
cube then itis a single sensor.

. In order to meet the parameters of the
tender procedure it is possible to
combine up to four sensors. If two of
the same type of sensor will be placed
side by side to enlarge the spatial
frame the sensors must be mounted
on a holder which will define the angle
between the axes of the sensors. The
holder must permit the sensors to be
laboratory calibrated without being
removed from the holder. The
Contracting Authority shall allow
variable geometry of the mutually
attached sensors on the holder only in
the case of precise calibration of the
relative positions by the Contracting
Authority.

. VNIR and SWIR sensors can be
mounted on a common structure
together with an IMU and placed
above the first sensor hole in the
aircraft



I EVROPSKA UNIE
EVROPSICY FOND PRO REGIOMALNI ROTVO)
sl NVESTICE DO VASI BUDDUCKROSTI

LWIR sensor(y) bude umistén na
konstrukci spoleéné s druhou IMU
jednotkou nad druhym snimacim
otvorem v letadle

VSechny Hyperspektralni systémy
musi byt od jednoho vyrobce

S moZznosti operovat vSechny sensory
pomocijednoho rozhrani jednim
operatorem

Spole¢né se senzory bude dodano
prislusenstvi nutné pro instalaci
hyperspektralnich systém do letadla
a jejich operovani (monitor,
kabelaz,software atd.)

Napajeni Hyperspektralnich systému
bude pomoci palubni sité o napéti
28V

Zarizeni pro zaznam dat bude
vybaveno ,solid state* disky
Energeticka naroénost zapnutych
v8ech dodavanych hyperspektralnich
systémul nesmi v jednom okamziku
presahnout 2200 W.

Senzory budou dodany véetné
softwaru pro radiometrické a
geometrické korekce, jehoZ vystupy
budou kompatibilni se softwarem
ENVI. Vystupem dodaného softwaru
budou georeferencovana (véetné
ortorektifikace) hyperspektralni data v
hodnotéach radiance. Pokud budou
vedle sebe umistény dva typové
stejné sensory musi dodany software
umoznovat vytvoreni jednoho
georeferencovaného souboru pro
surova i zpracovand (napf. mapové
vystupy) data z obou sensort.

Senzory budou dodany s provedenou
spektralni, radiometrickou a
geometrickou kalibraci v€éetné
dokumentace o kalibraci

Hyperspektralni systémy budou
umoznovat presnou ¢asovou
synchronizaci obrazovych dat a
IMU/GNSS dat

Hyperspektralni systémy budou
dodany véetné veskerého
prisluSenstvi nutného pro pfimé
georeferencovani obrazovych dat
(IMU/GNSS, programové vybaveni,

LWIR sensor(s) will be placed on a
structure together with a second IMU
over the second sensor hole in the
aircraft

All Hyperspectral systems must be
from the same manufacturer with the
possibility to operate all sensors
using a single interface by a single
operator

Accessories required for installation
of the hyperspectral systems in the
aircraft and their operation (monitor,
cables, software, etc.) will be supplied
together with the sensors

Power of the hyperspectral systems
will be onboard vehicle electrical
system with the voltage of 28 V

Equipment for recording data will be
equipped with "solid state" drives.
The energy demands of all of the
supplied hyperspectral systems when
activated must be no more than 2200
W at any one time.

Sensors will be supplied including
software for radiometric and
geometric correction, whose outputs
are compatible with the ENVI software.
The output of the supplied software
will be georeferenced hyperspectral
data (including orthorectification) in
values of radiance. If two of the same
types of sensor will be placed side by
side then the supplied software must
enable the creation of a georeferenced
file for raw and processed data (e.g.
map outputs) from both sensors.

Sensors will be supplied including
spectral, radiometric and geometric
calibration and calibration
documentation

Hyperspectral systems will allow
precise synchronization of image data
and IMU / GNSS data

Hyperspectral systems will be
delivered including all accessories
necessary for direct georeferencing of
image data (IMU/GNSS, software, etc.).
The functionality of all systems and
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atd.). Funkénost v§ech systému a
software bude ovéfena testovacim
letem a néasledujicim zpracovanim
nasnimanych dat

Vadné pixely matrice senzoru budou v
pribéhu kalibracniho procesu
nahrazeny interpolovanymi
hodnotami. Vadny pixel udava pfi
radiometrické kalibraci pomoci
integracni sféry / €erného télesa
hodnoty liSici se min. o 10% od
primérnych hodnot namérenych pro
dané spektrélni pasmo

Soucasti dodavky budou kalibraéni
zafizeni (integra€ni sféra/Cerné téleso)
pro laboratorni radiometrické
kalibrace v§ech dodavanych sensoru.
Kalibracni zafizeni bude umoznovat
kalibraci senzori s pozadovanou
presnosti. Soucasti dodavky bude vse
potiebné pro vytvoreni
radiometrickych kalibraénich soubort
a provedeni radiometrickych korekci
dat. (software, atd.)

Zadavatel pozaduje hyperspektralni
systémy upravevené pro akvizici dat
do letové vySky 5000 m.n.m. v letadle
bez pretlakové kabiny

software will be validated by a test
flight and pre-processing of acquired
data.

Bad pixels of the sensor matrix will be
substituted by interpolated values
during the calibration process. A bad
pixel shows values which differ from
the average pixels in the spectral band
by more than min. 10% from the
average values measured for a given
spectral band during radiometric
calibration by means of integration
sphere/black body.

The delivery will include a calibration
device (integrating sphere/black body)
for laboratory radiometric calibration
of all of the available sensors. The
calibration device will allow sensors
to be calibrated to the desired
accuracy. The delivery will include
everything needed to create
radiometric calibration files and
perform radiometric correction of
data. (software, etc.)

The Contracting Authority requires
the hyperspectral systems to be
modified for data acquisition at
heights of 5000 m above sea level in
unpressurised aircraft.
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Podrobné technické specifikace jednotlivych parametrt
leteckého hyperspektralniho VNIR systému

Pozn. zadavatele: Nabizeny systém musi splfiovat veSkeré naroky na funkcnost a pfistrojové vybaveni zadavatelem niZe uvedené.

Specifikace pozadavku zadavatele Pozadavek Specifikace nabidky
- 7 .
sadavatele uchazece (*doplni uchazec)
Minimalni spektralni rozsah senzoru (horni hranice rozsahu 400-1000 nm ..M
mdfe byt i niz8i, podminkou je ale spektralni navaznost
rozsahu SWIR sensoru)
3nm .. nm
Maximalni spektralni krok jednotlivych pasem (spectral
sampling)
Minimalni spektralni rozliseni FWHM (Full Width Half 5nm ..M
Maximum) jednoho pasma
MozZnost programovatelného slu¢ovani spektralnich pasem Ano Ano / Ne *)
(spectral binning)
Zorny Ghel senzoru musi byt v rozsahu 30 az 65 stuprid. Ano Ano / Ne *)
Minimalni pocet obrazovych (prostorovych) pixelli 750 pixell ... pixeld
12 bitd ... bitd
Minimdlni kddovani obrazu (digitalizovany vystup)
Maximalni spektrélni ,smile effect* hyperspektrélniho 0,8 pixelu ...pixelu
systému
Maximalni prostorova distorze ,keystone effect" 0,8 pixelu ... pixelu
hyperspektralniho systému
Minimalni ,Full Well* kapacita jednoho detektoru 330000 e" -
Velikost optického bodu (optical spot size/diameter) ve v3ech Mensi nebo rovna 2.5 Mensi nebo rovna ...
V|nOV)'/Ch délkéach pixe|u pixe|u
Minimalni prostorové rozliSeni, kterého musi byt sensor 1.0m ..m
schopen dosahnout pfi rychlosti letu 110 uzll a nastaveném
spektrélnim kroku mezi jednotlivymi pasmy maximalné
10nm.
Minimalni pfesnost s jakou bude moZnost radiometricky 2% %
zkalibrovat senzor zafizenim dodanym pro jeho kalibraci a
zérovefi maximalni rozdil mezi dvéma radiometrickymi
kalibracemi provedenymi pred a po letu.
Minimalni pfesnost synchronizaéni znamky mezi obrazovymi Max 1 ms Max ... ms
a IMU/GNSS daty
Maximalni poget neulozenych skenovanych fadk( na 10 000 1
skenovanych Fadki
Minimalni rozsah teplot, v kterych je mozno systém operovat 5-40°C - °C
Minimalni zéznamova kapacita 250 GB ... GB
Moznost operativni vymény datového disku za prazdny Ano Ano/Ne*)
v pribéhu letu
Maximalini mnozstvi vadnych pixel. 1% .. %
Maximalni rozméry senzoru 60x100x60 cm ... Cm
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Maximalni vaha sensoru 50 kg .. kg
Maximalni vaha kontrolni jednotky a zaznamového zafizeni 20 kg .. kg
Konstrukce izolovana proti vibracim umoziujici spoleénou Ano Ano/Ne*)
montaz VNIR, SWIR sensor( a IMU jednotky do letadla.
Minimalni pfesnost spektralni kalibrace, rovnéz maximaini 1nm ..nm

rozdil mezi dvéma senzory pokud je systém tvofen sestavou
senzord.
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Detailed technical specifications of the individual parameters for

aerial hyperspectral VNIR system

Contracting Authority’s note: The offered system must meet all of the Contracting Authority’s requirements for functionality and

instrumentation stated below

Specifications of the Contracting authority’s
requirements

Contracting
Authority’s

requirements

Specifications of the
Candidate’s tender
proposal (*to be filled by

the candidate)

Minimum spectral range of the sensor (the upper limit of the 400-1000 nm ..nm
range can be lower, but the condition is the continuity of the
spectral range of the SWIR sensor)

3nm ..nm
Maximum spectral step of individual bands (spectral
sampling)
Minimum spectral resolution of FWHM (Full Width Half 5nm ..nm
Maximum) of one band
Option for programmable merging of spectral bands (spectral YES Yes / No *)
binning)
Viewing angle of the sensor must be 30 to 65 degrees YES Yes / No *)
Minimum number of image (spatial) pixels 750 pixels .. pixels

12 bits .. bits
Minimum image coding (digitalized output)
Maximum spectral smile effect of the hyperspectral system 0,8 pixels .. pixels
Maximal spatial distortion “keystone effect” of the 0,8 pixels .. pixels
hyperspectral system
Minimum “Full Well” capacity of one detector 330000 e" -

Optical spot size/diameter in all wave lengths

Less than or equal to

Less than or equal to ...

2.5 pixels pixels
Minimum spatial resolution that the sensor must be able to 1.0m ..m
achieve at a speed of 110 knots and  spectral step set
between the bands to a max of 10nm.
Minimum accuracy with which it is possible to calibrate the 2% %
sensor radiometrically using the equipment supplied for its
calibration and also maximum difference between two
calibrations performed before and after the flight.
Minimum accuracy of synchronization marks between image Max 1 ms Max ... ms
and IMU/GNSS data
Maximum number of unsaved scan lines per 10 000 scanned 1
lines
Minimum temperature range in which the system can 5-40°C -..°C
operate
Minimum recording capacity 250 GB ... GB
Option to change operative data disks for empty ones during YES Yes / No *)

the flight
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Maximum number of bad pixels 1% . %
Maximum dimensions of the sensor 60x100x60 cm ..cm
Maximum weight of the sensor 50 kg .. kg
Maximum weight of the control unit and recording equipment 20 kg .. kg
Construction insulated against vibration enabling joint YES Yes / No *)
assembly of VNIR, SWIR sensors and IMU units in the
aircraft.
Minimum spectral calibration accuracy, also the maximum 1nm ..nm

difference between the two sensors when the system
consists of a sensor assembly.
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Il.
Podrobné technické specifikace jednotlivych parametru
leteckého hyperspektralniho SWIR systému

Pozn. zadavatele: Nabizeny systém musi splfiovat veskeré naroky na funkcnost a pfistrojové vybaveni zadavatelem niZe uvedené.

Specifikace nabidky
- .
Specifikace poZadavku zadavatele PoZadavek uchazecv:e( LoRll
uchazec)
Minimalni spektralni rozsah senzoru. Spodni hranice rozsahu 1000-2400 nm ... M
muZze byt i vy$Si, podminkou je ale pfima ndvaznost na rozsah
VNIR senzoru.
20 nm ..m
Maximalni spektraini krok stfed(i jednotlivych pasem (spectral
sampling)
Minim&lni spektralni rozliseni FWHM (Full Width Half Maximum) 20 nm ..m
jednoho pasma
Sensor musi byt mozno namontovat na nosnou konstrukci Ano Ano/Ne ¥

takovym zplisobem, aby senzory VNIR,SWIR) byly uspofadané
za sebou ve sméru letu a vzdalenost mezi optickymi stfedy
objektivi nebyla vétsi nez 0,25m.

Zorny uhel senzoru musi byt v rozsahu 30 az 65 stupnid a Ano Ano / Ne *)
zaroven se zorny Uhel senzoru nesni liit o vice jak 5 stupril od
zorného Uhlu VNIR sensoru.

Minimalni poCet obrazovych (prostorovych) pixell 500 pixeld ... pixelli

Minim&lni kodovani obrazu (digitalizovany vystup) 12 bitd ... bitli

Minimalni ,Full Well* kapacita jednoho detektoru 1000000e" -

Velikost optického bodu (optical spot size/diameter) ve vSech Mensi nebo rovna2.5 Mensi nebo rovna ...
vinovych délkéach pixelu pixelu

Maximalni spektralni ,smile effect* hyperspektralniho systému 0,8 pixelu ... pixelu

Maximalni prostorova distorze ,keystone effect" 0,8 pixelu ... pixelu
hyperspektralniho systému

Minimalni prostorové rozliSeni, kterého musi byt sensor schopen 1,0m ..m

dosahnout pfi rychlosti letu 110 KIAS a nastaveném spektralnim
kroku mezi jednotlivymi pasmy maximalné 20nm.

Minimalni pfesnost s jakou bude moZnost radiometricky 2% .. %
zkalibrovat senzor zafizenim dodanym pro jeho kalibraci a
zarovent maximalni rozdil mezi dvéma radiometrickymi
kalibracemi provedenymi pred a po letu.

Minimalni pfesnost synchronizacni znamky mezi obrazovymi a Max 1 ms ... ms
IMU/GNSS daty

Maximalni pomér ztraty dat ukladanych zaznamovym zafizenim 1:10 000

Minimalni rozsah teplot v kterych je mozno systém operovat 5-40°C v - °C
Minim&lni z&znamova kapacita 200 GB ... GB
Moznost operativni vymény datového disku za prazdny Ano Ano / Ne *)
v priibéhu letu

Maximalni mnozstvi vadnych pixeld. 1% .. %

Maximalni rozméry senzoru 60x100x60 cm ... CM
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Maximalni vaha senzoru 50 kg .. kg
Maximalni vaha kontrolni jednotky a za&znamového zafizeni 20 kg .. kg
Minimalni pfesnost spektraini kalibrace, rovnéz maximalni rozdil 5nm ..m
mezi dvéma senzory pokud je systém tvofen sestavou senzor(.
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Detailed technical specifications of the individual parameters for
aerial hyperspectral SWIR system

Contracting Authority’s note: The offered system must meet all of the Contracting Authority’s requirements for functionality and

instrumentation stated below

Specifications of the Contracting authority’s
requirements

Contracting
Authority’s

requirements

Specifications of the
Candidate’s tender
proposal (*to be filled by

the candidate)

Minimum spectral range of the sensor. The lower limit of the 1000-2400 nm ..nm
range can be lower, but the condition is direct relation to the
range of the VNIR sensor.

20 nm ..nm
Maximum spectral step of individual bands (spectral sampling)
Minimum spectral resolution of FWHM (Full Width Half Maximum) 20 nm ..nm
of one band
Sensor must be mounted on a support frame in such a way that YES Yes / No *)
the VNIR, SWIR sensors are arranged in a row along the flight
path and the distance between the optical centres of the lens is
not greater than 0.25 m
Viewing angle of the sensor must be in the range of 30 to 65 YES Yes / No *)
degrees, while the viewing angle of the sensor must not differ by
more than 5 degrees of visual angle of the VNIR sensor.
Minimum number of image (spatial) pixels 500 pixels ... pixels
Minimum image coding (digitalized output) 12 bits ... bits
Minimum “Full Well” capacity of one detector 1000000e" -

Optical spot size/diameter in all wave lengths

Less than or equal to

Less than or equal to

2.5 pixels .. pixels
Maximum spectral smile effect of the hyperspectral system 0,8 pixels .. pixels
Maximal spatial distortion “keystone effect” of the hyperspectral 0,8 pixels .. pixels
system
Minimum spatial resolution that the sensor must be able to 1,0m ..m
achieve at a speed of 110 knots and  spectral step set between
the bands to a max of 20nm.
Minimum accuracy with which it is possible to calibrate the 2% . %
sensor radiometrically using the equipment supplied for its
calibration and also maximum difference between two
calibrations performed before and after the flight.
Minimum accuracy of synchronization marks between image and Max 1 ms ..ms
IMU/GNSS data
Maximum rate of loss of data stored on the recording equipment 1:10 000
Minimum temperature range in which the system can operate 5-40°C -.°C
Minimum recording capacity 200 GB ..GB
Option to change operative data disks for empty ones during the YES Ano / Ne *)

flight
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Maximum number of bad pixels 1% .. %

Maximum dimensions of the sensor 60x100x60 cm ... CM
Maximum weight of the sensor 50 kg ... kg

Maximum weight of the control unit and recording equipment 20 kg ... kg
Minimum spectral calibration accuracy, also the maximum 5nm ..m
difference between the two sensors when the system consists of

a sensor assembly.
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Podrobné technické specifikace jednotlivych parametrt
leteckého hyperspektralniho LWIR systému

Pozn. zadavatele: Nabizeny systém musi splfiovat veSkeré naroky na funkénost a pfistrojové vybaveni zadavatelem nize uvedené.

Specifikace nabidky

Specifikace pozadavku zadavatele Pozadavek uchazece (*doplni uchazec)
Minimalni spektralni rozsah senzoru 8000-11 000 nm ..nm
Maximalni spektralni krok jednotlivych pasem (spectral 120 nm ..nm
sampling)
Minimalni spektralni rozliseni FWHM (Full Width Half 120 nm ..nm
Maximum) jednoho pasma
Zorny Uhel senzoru musi byt v rozsahu 30 az 65 stupil a Ano Ano/Ne *)
zéroven se zorny Uhel senzoru nesni li$it o vice jak 5 stupid
od zorného thlu VNIR sensoru.
Minimalini pocet obrazovych (prostorovych) pixeld 500 pixeld ... pixeld
Minimalni kodovani obrazu (digitalizovany vystup) 12 bitd ... bitd
Minim&lni ,Full Well* kapacita jednoho detektoru 11000000 e " e-

Velikost optického bodu (optical spot size/diameter) ve vSech
vinovych délkach

MenSi nebo rovna 2.5 pixelu

MenSi nebo rovna ... pixelu

Maximalni spektralni ,smile effect" hyperspektralniho 0,8 pixelu .. pixelu
systému

Maximalni prostorova distorze ,keystone effect" 0,8 pixelu .. pixelu
hyperspektralniho systému

Minimalni prostorové rozliSeni, kterého musi byt sensor 10m . m
schopen dosahnout pfi rychlosti letu 110 KIAS a nastaveném

spektralnim kroku mezi jednotlivymi pasmy maximainé

120nm.

Minimalni pfesnost s jakou bude moZnost radiometricky 5% %
zkalibrovat senzor zafizenim dodanym pro jeho kalibraci a

zérovefi maximalni rozdil mezi dvéma radiometrickymi

kalibracemi provedenymi pred a po letu.

Minimalni pfesnost synchronizaéni zndmky mezi obrazovymi 1ms .. ms

a IMU/GNSS daty

Maximalni pomér ztraty dat ukladanych zaznamovym 1:10 000

zafizenim

Minimalni rozsah teplot v kterych je mozno systém operovat 5-40°C -..°C
Minimalni z&znamova kapacita 200 GB .. GB
Moznost operativni vymény datového disku za prazdny Ano Ano / Ne *)
v pribéhu letu

Maximalni mnoZzstvi vadnych pixeld. 2% .. %
Maximalini rozméry senzoru 60x100x60 cm ...Cm
Maximalni vaha sensoru 50 kg .. kg
Maximalni vaha kontrolni jednotky a zd&znamového zafizeni 20 kg .. kg
Konstrukce izolovana proti vibracim umozujici montaz Ano Ano / Ne *)

LWIR sensoru(0) a IMU jednotky do letadla.
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Minimalni pfesnost spektraini kalibrace, rovnéz maximaini
rozdil mezi dvéma senzory pokud je systém tvofen sestavou
senzord.

50nm

..hm
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Detailed technical specifications of the individual parameters for
aerial hyperspectral LWIR system

Contracting Authority’s note: The offered system must meet all of the Contracting Authority’s requirements for functionality and

instrumentation stated below

Specifications of the Contracting authority’s
requirements

Contracting
Authority’s

requirements

Specifications of the
Candidate’s tender
proposal (*to be filled by

the candidate)

Minimum spectral range of the sensor 8000-11 000 nm ..nm
Maximum spectral step of individual bands (spectral 120 nm ..nm
sampling)
Minimum spectral resolution of FWHM (Full Width Half 120 nm ..nm
Maximum) of one band
Viewing angle of the sensor must be in the range of 30 to 45 YES Yes / No *)
degrees, while the viewing angle of the sensor must not differ
by more than 5 degrees of visual angle of the VNIR sensor.
Minimum number of image (spatial) pixels 500 pixels ... pixels

12 bits ... bits
Minimum image coding (digitalized output)
Minimum “Full Well” capacity of one detector 11000000 e " e

Optical spot size/diameter in all wave lengths

Less than or equal to 2.5 pixels

Less than or equal to ...

pixels
Maximum spectral smile effect of the hyperspectral system 0,8 pixels ... pixels
Maximal spatial distortion “keystone effect” of the 0,8 pixels ... pixels
hyperspectral system
Minimum spatial resolution that the sensor must be able to 1,0m .. m
achieve at a speed of 110 knots and  spectral step set
between the bands to a max of 120nm.
Minimum accuracy with which it is possible to calibrate the 5% .. %
sensor radiometrically using the equipment supplied for its
calibration and also maximum difference between two
calibrations performed before and after the flight.
Minimum accuracy of synchronization marks between image 1ms .. ms
and IMU/GNSS data
Maximum rate of loss of data stored on the recording 1:10 000
equipment
Minimum temperature range in which the system can 5-40°C . °C
operate
Minimum recording capacity 200 GB .. GB
Option to change operative data disks for empty ones during YES Yes / No *)
the flight
Maximum number of bad pixels 2% . %
Maximum dimensions of the sensor 60x100x60 cm ...Cm
Maximum weight of the sensor 50 kg .. kg
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Maximum weight of the control unit and recording equipment 20 kg .. kg
Construction insulated against vibration allowing installation YES Yes / No *)
of LWIR sensor(s) and IMU units in the aircraft
Minimum spectral calibration accuracy, also the maximum 50nm ..nm

difference between the two sensors when the system
consists of a sensor assembly.
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Podrobné technickeé specifikace IMU/GNSS jednotek

Pozn. zadavatele: Nabizeny systém musi splfiovat veSkeré néroky na funkénost a pfistrojové vybaveni zadavatelem niZe uvedené.

Zadavatel zadava vefejnou zakazku na dodavku dvou novych leteckych IMU jednotek (Inertial Measurement Unit) véetné GNSS (Global
Navigation Positioning System) jednotky pro uréeni polohy a orientace sensord v prostoru véetné programu pro zpracovani dat z jednotek.
Cely systém bude navrzen tak, aby umoziioval monitoring aktualni polohy a orientace VNIR, SWIR i LWIR sensoru sou¢asné. Jedna IMU
jednotka bude monitorovat orientaci sensori VNIR a SWIR umisténych spoleéné s IMU jednotkou na jedné konstrukci. Druha IMU
jednotka bude monitorovat orientaci LWIR sensoru umisténého nad druhym snimacim otvorem. GNSS mUze byt spole¢né pro v§echny
sensory. GNSS musi umozriovat vypocet polohy post-processingem s vyuzitim dat z referencni stanice s centimetrovou presnosti za
optiméalnich atmosférickych a geometrickych podminek. Zadavatel pfipousti dodani dvou jednotek GNSS, pokud to Dodavatel navrhne a

obé jednotky budou pinit pfesnostni pozadavky samostatné.

Specifikace nabidky
Specifikace poZadavku zadavatele Pozadavek uchazece (*doplni uchazec)
PFijem signalu a vypocet polohy ze systému NAVSTAR Ano Ano/Ne*)
GPS
Moznost ukladani méfenych dat a nasledného pfesného Ano Ano/Ne*)
zpracovani v dodaném programu (post-processing)
Min. pamét’ pro ukladana data 2GB .. GB
Frekvence sniméani polohy a orientace v prostoru Min. 150 Hz Min. ... Hz
Pfesnost uréeni polohy post-processingem s vyuzitim dat Min. 50cm Min. ... cm
referencni stanice
Pfesnost uréeni podélného néklonu (pitch) post- Min. 0,01 deg Min. ... deg
processingem
Pfesnost uréeni pfitného naklonu (roll) post-processingem Min. 0,01 deg Min. ... deg
PFesnost uréeni sméru letu (heading) post-processingem Min. 0,03 deg Min. ... deg
Vystup (RS232) pro ovl&dani gyrostabilizaéni ploiny Ano Ano / Ne *)
Min. operacni rozsah teplot jednotek 5-40 deg - ... deg
. . Soucasti dodavky bude software pro zpracovani IMU/GNSS dat i proSkoleni povéiené osoby Zadavatele ve
zpracovani navigacnich dat (vypocet trajektorie letu, export IMU/GNSS dat, atd)
. IMU/GNSS budou dodany tak, aby je bylo mozno zabudovat samostatné na drzaky sensort, ale s jiz

vytvorenym interface obsahujicim vSe potiebné pro elektronickou synchronizaci se sensory

*) nehodici se Skrtnéte
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Detailed technical specifications of the

IMU/GNSS units

Contracting Authority’s note: The offered system must meet all of the Contracting Authority’s requirements for functionality and

instrumentation stated below

The Contracting Authority is awarding a public tender for the supply of two new aerial IMU units (Inertial Measurement Unit) including
GNSS (Global Positioning System) units for determining the position and orientation of the sensors in space including a program for
processing data from the units. The entire system will be designed to allow monitoring of the current position and orientation of VNIR,
SWIR and LWIR sensors, simultaneously. One IMU unit will monitor the orientation of the VNIR and SWIR sensors mounted together with
the IMU unit on a single construction. The second IMU unit will monitor the orientation of the LWIR sensor located above the second
sensing hole. The GNSS can be common for all of the sensors. The GNSS must allow the calculation of positions by post-processing using
data from a reference station with centimetre accuracy under optimum atmospheric and geometric conditions. The Contracting Authority
shall allow the Contractor to supply two GNSS units if they propose to and if both units meet the accuracy requirements separately.

Specifications of the Contracting
authority’s requirements

Contracting
Authority’s

requirements

Specifications of the
Candidate’s tender
proposal (*to be filled by
the candidate)

Signal reception and calculation of the position of the YES Yes/No*)
NAVSTAR GPS

Option to save the measured data and subsequent YES Yes / No *)
precisely process it in the supplied program (post-

processing)

Min. memory for data storage 2GB .. GB
Frequency of sensing position and orientation in space Min. 150 Hz Min. ... Hz
Accuracy of positioning with post-processing using a data Min. 50cm Min. ... cm
reference station

Accuracy of the determination of pitch by post-processing Min. 0,01 deg Min. ... deg
Accuracy of the determination of roll by post-processing Min. 0,01 deg Min. ... deg
Accuracy of the determination of heading by post- Min. 0,03 deg Min. ... deg
processing

Output (RS232) for controlling gyrostabilization platform YES Yes / No *)
Min. operating temperature range of the unit 5-40 deg - ... deg

The delivery will include software for processing IMU / GNSS data and training of the Contractor’s persons
responsible for the processing of navigation data (calculating flight trajectories, exporting IMU/ GNSS data, etc.)

IMU/GNSS will be supplied so that they can be installed separately into the sensor holders, but with a prepared

interface containing everything necessary for the electronic synchronization of the sensors.

*) delete as applicable
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ProhlaSuji, Zze veSkeré shora uvedené Udaje
(parametry) jsou UplIné, pravdivé a odpovidaji
skuteénosti. Jsem si védom/a pravnich nasledkt v
pripadé uvedeni nespravnych nebo nepravdivych
udajt (parametra).

Soucasné beru na védomi, ze zadavatel ma pravo
od zakazky odstoupit v pfipadé, ze udaje, na
jejichz zakladé byla zakazka sjednana, byly
neuplné nebo nepravdivé.

V(e)

ROIVOY

I declare that all the above data (parameters) are
complete, accurate and truthful. | am aware of the
legal consequences in case of incorrect or false
information (parameters).

At the same time, | understand that the Contracting
Authority has the right to terminate the tender in
the event that the data on which the contract was
negotiated was incomplete or false

Done in

Dne

Date

Razitko a podpis osoby opravnéné jednat jménem
€i za uchazece

Stamp and signature of the person authorized to
act for or on behalf of the applicant
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