
 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 

 
 

 

 

 

 

 

 
 
 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



Popis technickeho i'eseni dodavky 

V pi'iloze c. 4e_upravena technicka specifikace final, jsou uvedeny minimalni technicke pozadavky na 

dodavku 1 ks hyperspektralniho skeneru vc. vsech soucasti, pi'islusenstvi a dokladu nezbytnych k jejich 

i'adnemu uzivani na bezpilotnim nosici (ktery neni soucasti plneni teto casti verejne zakazky). Pro 

vylouceni pochybnosti uvadime, ze hyperspektralni skener bude dodan vcetne gimbalu RONIN MX 

primo kompatibilniho s bezpilotnim prosti'edkem (UAV) DJI 600 PRO, kde jej lze pouzit bez modifikaci. 

UAV podle upresneni v upravene technicke specifikaci neni soucasti dodavky, i kdyz tato uprava se 

nepromitla do textu puvodniho navrhu smlouvy. 

Uvadime, ze vsechny minimalni pofadavky na dodavku plnime a dale uvadime odkaz na technicke 

prilohy a technickou dokumentaci dodavanych pristroju a zarizeni. 

Splneni poiadavku zadani, uvedenych bodove v priloze 4e-upravena, bude realizovano nasledovne: 

Poiadavky na pouziti skeneru: dodavany system muze byt pine pouzit pro pozadovane prace. 

Obecne poiadavky na skener: pozadovana funkcnost bude splnena formou dodavky senzoru Nano­

Hyperspec na gimbalu RONIN MX, prostrednictvim nehozje realizovano napajeni a komunikace s UAV. 

Poiadavky na technicke provedeni skeneru: 

Dodavany skener bude splnovat technicke pofadavky uvedene v priloze, na provedeni senzoru, 

rozmery, pocty snimanych pasem, spektralniho rozliseni, funkcnimu rozsahu, napajeni, atd. VNIR 

senzor pro hyperspektralni snimani Nano-Hyperspec, vyrobce firmy Headwall Photonic, Inc. USA 

splnuje vsechny stanovene pofadavky. Spolecnost SpinMap, spol. s r.o. zastupuje Headwall na ceskem 

trhu. Parametry zarizeni jsou uvedeny v pi'iloze technicke nabidky c. 1. Soucasti dodavky senzoru je 

pevne pripevnena, ale demontovatelna, samostatna jednotka GNSS/INS. Za letu jsou ukladany 

informace o snimku s udaji GPS a INS. Obe zai'izeni jsou vzajemne kalibrovana a z tohoto duvodu nenf 

mozna (povolena) jejich vzajemna demontaz. Soucastf dodavky bude gimbal typu RONIN MX, 

kompatibilni s produkty firmy DJI bez nutnosti dodatecnych modifikad. Popis gimbalu RONIN je uveden 

v pi'iloze technicke nabidky c. 2. 

Poiadavky na prislusenstvi skeneru - kompatibilni se skenerem: 

Pro zpracovani poi'izenych hyperspectralnich zaznamu a dat GPS/INS bude dodano SW vybaveni 

uvedene v pi'iloze technicke nabidky c. 3. Jedna se o SW Hyperspec Ill, ktery umoznuje modularni 

propojeni a vzajemnou synchronizaci a georeferenci poi'izenych hyperspektralnich zaznamu vcetne 

provedeni pi'ekresleni digitalnich zaznamu na digitalni model, ktery si zadavatel poi'idi jinym vhodnym 

zai'izenim, nebo jeho nakupem. 

,1 f 1 



PRODUCT DATA SHEET 

c/J• 
THE FUTURE OF POSSIBLE 

Professional airborne performance 

Research-grade hyperspectral data 

High payload capacity; long-duration flight times 

Gimbal-stabilized sensor 

• Multiple flight-control redundancies 

270 Spectra l bands (VN IR 400-1000nm) 

Aberration-corrected imaging, wide FOV 

Airborne hyperspectral software 

Internal SSD data storage 

High spectral & spatial resolution 

www . headwallphotonic s.co m 



c/J• PRODUCT DATA SHEET ea wa~ § 
THE FUTURE OF POSSIBLE 

-- ---

r~DJI MATRICE™ M600 Pro* 
Diagonal wheelbase 1133mm 

1668 mm x 1518 mm , 727 
mm with propellers, frame 
arms and GP5 mount unfold-

Dimensions 
ed (including landing gear). 
437 mm , 402 mm x 553 
mm with propellers, frame 
arms and GPS mount folded 
(excluding landing gear) 

Weight (with six TB47S bat-
9.5 kg 

teries) -
Max Takeoff Weight Recom-

1 S.5 kg 
mended 

-

Hovering Accuracy (P-GPS) 
Vertical : ±0.5 m, Horizontal: 

±1.5 m 

Max Angular Velocity Pitch: 300°/s, Yaw· 150°/s 
+--- --

Max Piech Angle 25 degrees 

Max wind resistance 8 mis 
--- -

Max ascent speed 5 mis 

Max descent speed 3 mis 

Max service cei ling above 2 I 70R propellers: 2500 m 
sea level 2195 propellel's: 4500 m 

-

Max speed 40 mph / 65 kph (no wind) 
-

Flight t ime 
Depends on payload and 

flying conditions 

Retractable landing gea r Standard 
1--- ·-

Standard batcery 4500mAh 

• li1f111111,1ho1 how h,1\ell 011 DJl-punlblll:'ll Wt f1c,11,1r1 
cmaoed from htlp //w.WJ d11 rnmm ,\I ,c &00-nro mlott~pr 
01 I i-M,1fll1 201 I 

M~1ch 2017 

•r:~-rl~'.i •I~ 11."1 ,1-
c) 

Wavelength range 

Spacial bands 

Spectral bands 

Dispersion/Pixel (nm/pixel) 

FWHM Slit Image 

Integrated 2"" order filter 

fl# 

Layout 

Entrance Slit width 

Camera technology 

Bit depth 

Max Frame Rate (Hz) 

Detector pixel pitch 

Max Power (W) 

Storage capacity 

Weight without lens, GPS 
(lb/ kg) 

Operating Temperature 

Heodwolrs Nono-Hyperspec is o small, 
lighl, and rugged hyperspectrol imaging 
sensor that provides of u/1 spearum of 
1111oge doto for every pixel within the 
scene! 

400-1000 nm 

640 

270 

2.2 

6nm 

Yes 

2.S 

Aberration-corrected 
concentric 

20 µm 

CMOS 

12-bit 

300 

7.4 µm 

13 

480GB (-1 30 minutes at 
100 fps) 

1.2 / 0.5 

o·c to 5o•c 



Popis zaffzenf gimbal RONIN MX 

Produktove informace 
OJI RONIN MX 1e stao,.,zator v.vinut. pro prores1onaln1 poui:111 ve rumovem prumb u ,e navrien, ta" ao, mon nes1 

vet!>inu Kamer Ktere se Kazoooenne pouirvaJI pir na:aceni pon oc, a1yorr1111u .,,moc,nrr l I\ cl V-,1\0nn,cn n otor.J pro 

stao,11zac, dol\ilZe RONIN La11s1rt a, 3 1100111, ~oso1u1ne p~, nu eno pon, ou ►.ain" 1son1 gura 

,,..,ledem na vykonnost a presnost 

f~ONIN poui1vc1 v-,konn(• motor, c1 kva11tnr 1l·dnot11u 11.,u ktcra sc stc1ra o plc:,nou st.101111ac I KO, l 1e RONI~. urrnsten, 

lld lelddle Cl dlllomoorlu I\0e mus, pre11.onavat velke Sri\ a pielllCIII RONIN se 11a ldM: 1.11,f:,1( poo OJI MATRrCf 600 

pr, upev11e111 rlil V()/ldlo V\ll/lVil vollleln\ GP::; modul pro JCSte pl\llllleJSI Sl.tO IZ~ 

Volny ro:r.hled 

CJtofo1 me1:n..ir11smus RONI Nu \l0v0ltljC pl, IHN~ otafrnt o 3&0 Cl lliU,IOn ()(! CJQ po 135 I.Jrtlo; c J<ll\O Smootnlr<1CI\ JSOU 

pill\\ k 01spo11c1 Pine pripravcrro k riatd cnl Jri za 1111.•nl• ne}:, 11 nut 

B :r.dratove vyuzrtt 

H(JNIN r.1x J•' "omp,1ttt1,1n, s L rqnlflrklge 2 llten. po K, tuJe HD plt:IIO'> vtOca prrmo 1e vzou nu Jive na 1em no 

V/(lcllCll0Sll d/:, kilt Pol\u(l JC l~(JNIN , D,Wt'n rozs11u11c1111 mOdulern I JI f OCl•~ a Foc1,s [ Ap,HI IOII i Ill. IOll,t I Ostrem 

mo11ou o~t 11.is1c1vovan; ddlko11t otoce111n1 vouct: na OJI Focus I.a oven Jc t.111.e mozne vys1 11 Uelarato.c oora> na 

/Cllll IUOI/ llclll potrcona lil\lfld l)OOitlt'Cll<I l\doelal 

Daisi vyhody 

f~ONII'< sc oa pomoc1 ap1111.;vc n,1s1a111t prc::,ne taK Jilk cttc,·te ao, s,;; r..:i.a 

Pieprilcovana 1<.onstru11.ce presunula awrnulator vpr~ led\ Oliit' K 1~z.1s11 10 J~naonuie presnou stau rZac 

RONIN vat, pouze 2 77 ,;g \lil\) pouz1te "onstru;i;c1 z noicrku 

OIi<.\ 11.0lllDHlilCI Slilh.!JSICn motoru s V\ k0rHte Slrlll t(:QutatOI\ ,e RONIN MX O 50 • V\ ... onne SI nei R N N M 

Kilmer\ 1a11.o RED EPIC 1e moine napa et z exterruno akumulatoru pro nc3paiem o spoz JSOU a.e 2 v zasUV!;,, 

er Jt:0t:n 500 mAtl USB A KOOt:Ktor 

RO IN 1.,x ma prec1zr11 ov1aoan1 en pro 1.•,Jnono naoi Na zemr a oa ove pro let nc3 aronu teladie 

lr, 



" ea wati 
rleadwall's Hyperspec"' Ill software with Spec­
tralV1ew~· brings together a powerful set of hyper­
spectral acquIsIt1on and data manipulation tools in 
d single, easy-to-use environment for use across a 
wide range of appl1cat1ons. 

Hyperspec® Ill calibration and geo-referencing software is extremely 
versatile, using the industry-standard Cameralink and USB interfac­
es while supporting Windows and Linux operating systems. It imple­
ments seamlessly into everything from advanced machine vision 
systems to airborne applications and interfaces with all of Head­
wall's hyperspectral sensors. The software provides full ca libration 
of spectral, rad iometric, and geometric ca libration f iles. 

Across all operating situations, Hyperspec® Ill software sup­
ports high frame rates in excess of 400 fps and is mult i­
threaded for simultaneous processing and scalability. In a 
machine-vision application, for example, Hyperspec® software in­
tegrates with downstream robotics via FTP and socket messaging. 

For airborne applications, orthorectification is crucial when captur­
ing hyperspectral data. Hyperspec® software interfaces with GPS/ 
IMU devices to make this possible and to allow for precise calibra­
t ion and start/stop data capture (which can also be triggered using 
a time-based method). Also, multiple sensors can be simultaneously 
controlled by the software. Regard less of the application, Hyper­
spec® Ill software manages all camera parameters and motion-con­
trol features such as pan-and-ti lt as well as Headwall's Starter Kit 
w ith moving web. 

Because Hyperspec® Ill software and all connected sensors can be 
controlled remotely, full automation is possible. Airborne remote 
sensing applications can be fully automated with respect to control 
and operation of the sensor. Working in conjunction with Hyper­
spec® Ill software is Headwall's SpectralView®, an embedded appli­
cation that allows users to open, manipulate, interpret and manage 
the hyperspectral data cubes created by the sensor hardware. Both 
Hyperspec® Ill and SpectralView® are loaded onto all versions of 
Headwall's Hyperspectral Data Processing Units (HDPU). 

Appl1cat1on-Spec1f1c Solutions t-or c, itical Env,ronrnents 

; ·r."' www. h eadwa II photon i cs-. co m-!Jil~· 

Data Sheet 

HYPERSPEC' Ill SOFTWARE 
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---One software platform controls mul-
tiple sensors simultaneously! 
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Hyperspec® 111 Software with SpectralView 1 

Headwall's powerful Hyperspec Ill software with SpectralView® 

is designed for laboratory, ground-based, and airborne appli­

cations. The software is pre-loaded onto Headwall's Hyperspec 

Data Processing Units (standard and compact versions). Depend­

ing on the application and use-case, various modules within the 

software package are available. For example, airborne applica­

tions will benefit from GPS and Polygon perimeter triggers, plus 

ortho-rectification capabilities during post-processing. 

Geuspdt al V1sual1zauon 

.,_ ., 
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\ JOUL Ht :Jdl.'lall Pho, OlllCS Headwall IS the leading designer and manufacturer of imaging spectrometers and spectral instrumentation for industrial, com­

mercial, and governmenc mark els. Headwall's high performance spectrometer s. spectral engines, and holographic diffraction gratings have been selected by OEM and 

end-user customers around the world for use in crit ical application environments. As a pioneer in advanced, patented optics technology, Headwall enjoys a market­

leading position through the design and manufacture of spectral instrumentation that is customized for application-specific performance. 
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