
RiCOPTER® 
Remotely Piloted Aircraft System for 
Unmanned Laser Scanning (ULS) 
Typical Applications 
• Agrlculture and Forestry • Topography ln Open-Cast Mlning • Terraln and Conyon Mapplng • Surveying of Urban 
Envlronments • Archeology and Culturol Herltage Documentation • Construction-Site Monitoring • Corrldor Mapplng: 
Power line, Rallway Track, and Pipeline lnspectlon 

www.riegl.com 
www.ricopter.com 
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RiCOPTER Key Facts 
--1·~,~ .... ~-.. 

~ RiCOPTER_M_ain Features ~_!<ev Facts _ 

• robust und reliable airborne scanner carrying platform 

• full mechanlcal and electrical integration of sensor system components with aircraft fuselage 

• carbon fibre main frame, foldable propeller carrier arms. and shock-absorbing undercarrlage 
for stable flight. landings and comfortable transportation 

• NEW RICOPTERControl (RICC): 
redundant fllght control system developed and produced by RIEGL 

• optimized for operation of VUX-SYS Sensor System including camera(s) 

• remote control Graupner MC32 (2.4 GHz; telemetry supported) 

• 433, 868 or 915 MHz command and controllink: 
5.8 GHz live video downstream 

• UN 38.3 certified batteries 

~ RiCOPTER A i;craftTechnical Data 

Speclfications and Performance: 

Maln Dlmenslons 
readyto lly 1,920mmx 1.820mm x 470 m m 
arms folded for transportatlon & storage 624 mm x 986 mm x 470 mm 

MTOM (Maximum Take-Off Mass) 25kg 

Max. Sensor Load up to 6.5 kg 

Empty Welght ll kg 

Max. tested and permiHed up to 3000 m (l 0.000 ft) 213141 

Operatlng Altltude AMSL 11 (under ISA51 conditions) 

Max. Fllght Endurance up to 30 min 6 ' 

Crulse Speed typ. 6 - 8 m/sec 

Take-off I Landlng VTOL (Vertlcol Take-off ond Landing) 

RICOPTER Transportation Case 
dlmensions 1.220 mm x 810 mm x 540 mm 
empty welght approx. 20 kg 

RICOPTER Ground Statlon (optfonat) 
dlmenslons 525 mm x437 mm x 217 mm 
welght approx. 18.5 kg 
components • monitor for video downstreom 

• video receiver wlth 1wo antennos 
• g round station PC 

(lllght ptannlng. mlsslon guidonce) 
• lnternol batterles for power supply 

I J 1\MSl-N:x:No Meon S&u l-
2) dOponcing on 10101 - conll(liKOIIon 
3) Fo< llgll otliiU<Je ob<l\le Qlound leYel, Q~>e~OIIonollirrlls 101 cMI oomonnO<l OI!CKIII OCCOI<li>g 10 nolionOIIO{IUIOiior61Y.NO 

to be QbseNed. 

4) hlgher otliludo P<lO'tJie voUh rOOVCod perfonnoncc 
5) ISA - lnlemalonol Stond<•d Almo!phera 
6) ,.;tt1 6.5 kg """"' tood 

Llmltatlons: 
Max. Ground Speed 14m/sec'' 

Max. Tolerable Wlnd Speed 8 m/sec 

Max. Cllmb Rate Srn/sec 11 

Max. Descent Rote 2 mtsec 11 

Hot I Cold Weather Operation: 

Min. Operatlng Temperatura -s•c OAT (Outside Ali Ternpero lure) 

Max. Operatlng Temperature + 40•c OAT (Outslde Alr Temperatura) 

page 2 of 4 CopVlight RiCOPTER UAV GmbH @ 2017- All rights reserved. 



Key Facts RiCOPTER 
--· ... <M 

~ RiCOPTER Setup with Integrated RIEGL VUX-SYS Sensor ~ys!e_m_ 

The VUX-SYS fits the dedicated mounting bav of the RiCOPTER d irectly without ony adaptations. The system is 

supplemented by two dlgital cameras, covering a field of view of approximately 160 degrees. The low weight 
ot the VUX-SYS enables the RiCOPTEr~ to operate up to half on hour at a gross weight of 25 kg. 

IMU/GNSS unit 

2 cameras · optlona l 
(e.g. SONY a lpha 6000) 

~ RIEGL VUX-SVS S~nsor System Technical Data 

Svstem Components • RIEGL VUX-1 UAV 
• IMU/GNSS unlt wlth antenno 
• control unit 
• up to 2 cameros (optlonal) 

RIEGL WX-1 UAV Scanner Performance 
when Integrated ln RICOPTER 
Fleld of Vlew (FOV) 230" 
mox. effecllve meosurement rote up to 350,000 meos./sec 
max. ronge @ torget retlectfvlty 20 % 550m 
minimum ronge 3 m 
ronge occurocy lOmm 
Laser Safety Closs oc cordlng to IEC 60825-1:2014 Laser Class 1 (eye sole) 

IMUIGNSS Unit 
occurocy Roll, Pltch 1 Headlng o.ms· 1 o.o35• 
JMU sompllng rate 200Hz 
posltlon occuracy (typ.) 0.05 m • 0.3 m 

Camera lnterfaces 2x trigger and event marker 

The VUX-SYS Sensor System can also be equlpped wlth the RIEGL VUX-HR (detalls on roquesiJ. 

Oetolls to be found ln the la lest RIEGL VUX-lUAV. VIJX-llll & VUX-SYS dala sheers. 

RIEGL VUX-lUAV 
Data St.ool 

RIEGL WX- IlR 
DoloSheel 

RIEGL vux-svs 
Dalo Sheet 

Copyright RICOPTER UAV GmbH <~J 2017- All rights reseNed. 

camera for video 
downstream 

RIEGL VUX-1 UAV or 
RIEGL VUX-1 LR 
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RiCOPTER 

~ RIEGL VUX-1 UAV _!echnical Data 

mox. 
meosurement ronge 

optlonol 
dlgltol comero 

pulse repeti11on 
rote PRR (peok) 

multiple 
torget copoblllty 

online woveform 
processing 

I··~ eye sofe operolion 
ot Laser Class 1 . ' 

~Optional RiCOPTER Components I Accessories 

RICOPTER Ground Station 
The Ground Station comes ln a PELI-Corrylng-Case 
for easy and safe transportatlon and lnc ludes: 

• monitor for receiving the video steam 
• video receiver wlth 2 ontennas 
• mounting possibility for data link 
• lnternol batteries for power supply 
• Ground Statlon PC for flight planning and conflguration 

of the mlssion (optional) 

RiCOPTER Charging Control Unit 
• professlonol PELI-Carrylng-Cose for eosy and safe transportatlon 
• equipped wlth oll requlred connectors ond cables 
• Power Supply: 100 - 240 VAC I max. 1.200 Watt 
• 2 charglng slots for max. 1 O A each (2 Charging Control Units are recommended) 
• charging time: approx. 1 hour for 1 set (4 batteries; 2 Charging Control Units) 
Fur1her occess01les ovolloble (more lnformollon on requesl). 

~ Further lnformation & Scan Data Projects 

For recelving more informotlon obout the scope ot delivery, priclng, ond 
avollobillly of somple data, pleose get n contact wlth lnfo@ricopter.com. 
Reference projects have olready been corrled out successtully in opplications 
llke power line & infrostructure mapplng, forestry & ogriculture. envlronmental 
monitoring, flood anolysis. and many more. 

f~ft-.'8 $U'IY'nct'~· f)«JU'Ň()Sr.tflf'""-Y)' WofehiXJI~! 
~lM J\.clteel ~~lef"t'JOI a f lo).Xt ~ vouiUbe.eotn~tktg~Jun 

~...,...~-·- --~-

lha RICOPTER is a hlgh performance unmonned mum-rolor olrcrofl, 
deslgned & manulacfured by RIEGL Laser Measurem ent Systems GmbH. 
llls dislributed, supporled ond seiViced by RICOPTER UAV GmbH. also a 1?/EGL compony. 
CO!>\-Oighl RiCOPIER UAV GmbH C 2017- Allligi1S leseoved RiCOPTER@ 
USe ol lhls dofo "-' olhol !hor> lo< p&sonol puposes ,_.es RICOPTBl UAV GmbH'o wd~on conso<~. 
lhls dalo Sheet is compíled YAth cae. However. erroos C<:Jnnot be lufv e..:IUOOd ond ottemotions mlght be necessav. ... A RIEGL" COMPANY 

www.ricopter.com 
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Preliminary lnfos11eet 

NEW . 
Redundant Flight Control System 

RiCop erControl RiCC 
developed and produced by RIEGL 
The new flight control system RiCopterCor:1trc>l (RICC) ls RIEGL's response to highest sofety ond reliability 
requirements ond feotures o fully redundont hardware design. RICC supports o wide variety 
of power ond control interfaces, strolghttorw.ard sensor paylood integratlon ond thus enobles 
high flexibility ln system configurotlon. 

(*'"" ~ Key features 
• redundont hardware system design (inc luding flight contro ller CPU and sensors]11 

• sophisticated power management and battery balancing concept 
• outstanding build quallty for hlghest re liability, robustness and lifetime 
• temperoture-calibrated and damped sensors to optimize operation in harsh environments 
• resillent to electrlcal short clrcults, CPU or sensor crash fallures, coble breoks. etc. 
• rigorous in-flight failure detection, handling, ond alorming 
• hlghly customlzoble and optimized for multl-sensorsystem integrotions 
• powerful telemetry functions (remote control. on-screen-disploy, operator software, b lackbox) 
• standard (433, 868, 915 MHz] or customízable frequencies; MAVLINK-based c ommond and controlllnk 

l) portly boseO on open.hardWore projecl Pixhowk ond open-source r~mwore PX4 

----
~ lnterfaces for r sensor payload [ 

I 

RICC --------~ 

Power supply: 
2x 5 V (in total-4 A) 
3x 7.5 V (ln total 6 AJ 
2x 12 V (ln total8 AJ 
Tx 24 V (8 A) 

Control interfaces: 
lx RS232 
2x UA.RT (3V3) 
3x PWM or 1/0 Pin (3V3) 

-~ lntegration 
r_examples 

~ RIEGli. VUX and minNUX serles 
• RIEGL BDF-1 
• ADS-B transponder 
• slren, parachute 
• strobe-llght landing-lighf 
• data processing hardware 
• data transmlsslon hardware 

d-. 
I 
~ 
~ 
I 
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Lightweigllt UAV Laser Scanner with Online Waveform Processing 

~~ !,~8P,;!~l~~·c: up to 
scans I second 

,..,.(T!er;;I$UJ.j)f!l~nl rate up to 
'.') SOO;OOO·meg_s.šjsec 

(@ 550 kHz ~RR & 330° FOV) 

vlsit our website 
www.riegl.com 

U i ll) I 

The RIEGL VUX-lUAV is a verv lightweight and compact laser 

scanner, meeting the challenges of emerging survey solu
tions by UAS/UAV/RPAS both in measurement performance 

os well os ln system integratlon. With regard to the speclflc 

constraints and flight characteristics ot the UAS, the RJEGL 

VUX-lUAV is deslgned to be mounted in ony orientotlon and 

even under limlted weight and space condltlons. Modest ln 
power consumptlon, the Instrument requires only o single 

power supply. The entire data set of an acquisition compaign ls 

stored onto on interna! 240 GByte SSO and/or provlded os real

time line scon data via the Integrated LAN-TCP/IP interfoce. 

The RIEGL VUX-lUAV provides highspeed dalo ocquisition using a 
narrow infrared laser beam and a fasl line scanning mechanism. High
accuracy laser ronging is based on RIEGL's unique echo digltlzalion 
ond online wavetorm processíng. which enables achievlng superior 
measurement resulls even under adverse almospheric condítlons, and 

the evaluatlon ot multiple lorget echoes. The scanning mechanísm is 
based on on extremely fasl rotatlng mirror, whlch provldes fully linear, 
unidirectional ond poralief scan lines, resulting in excellent reguiar point 
pottern. 

lY.Pica l applications lnclude 

• Agrlculture & Forestry 
• Archaeology and Cu/tura/ 

Herltage Documentatlon 
• Corr:ldor Mapplng: 

Power Line, Rallway Track, and 
Plpellne Jnspectlon 

• Topography ln Open-Cast Mlnlng 
• Constructlon-Site Monitoring 
• Surver._lng of Urban Envlronments 
• Resources Management 

RIEGť.' 
LASER MEASUREMENT SYSTEMS 



Technical Data RIEGL VUX®- l UAV 

laser Producl Classlllcafion 

Ronge Measurement Performance 
Measuring Princ lpte 

Laser Pulse Repetit/on Rota PRR •1 

Max. Measuring Range s1•1 

nalural fargels p <!: 20 o/o 
na1ural targets p ?: 60 o/o 

Max. Operaling Fllght AJiitude AGL '' 61 

Max. Number of Targets per Pulse 6' 

I} Rounded vo lues. 

Class 1 Laser Product 
according to IEC 60825-1:2014 
lhe lolloWit>g Clawa oppllo• fOt lnslfumonl6 dellveted ln<a tno 
UnltedSiat&s: Complios wtn121 CF~ 1040.10 ond 1040.11 oxcept 
IOr devioliono PIJISUOI1IIO lOSC< Nollce No. 50. doiC<I Jone 24. 2001 

tlme of flight meosurement, echo signol digitizotion, 

CI.ASS 1 
lASER PROOUCT 

online woveform processing, mulllple-tlme-oround-processlng 

50 kHz 100 kHz 200 kHz 300 kHz 380 kHz 550 kHz 

550m 
920m 

350m 
(1150 fl) 

400m 
660m 

250m 
(820ft) 

280m 
480m 

180m 
(590ft) 

230m 
400m 

150m 
(490ft) 

200m 
350m 

130m 
(430ft) 

tul/ reduced 
power power ~ 

170m 
300m 

110m 
(360 ff) 

85m 
150m 

55m 
(180ft) 

procllcolly unllm lted (detoils on requesl) 

2} losor pOWOf op11mlir:ed (leducodJ for m oosuromonts ol sholl 10ngos wUh hlgh pulso ropolltlon ro1o. 
3} lyplcol voluas lm overooe condlllons. Ma•imum tango ls •pecl!lect lo• flolla•gol• wllh slze ln exce" ot lha laser beom d lom oiOI, perpendlculot ongle ol Incidence. and trn 

olmosphellc vlslblllly o l 23 km. ln brlght st~n llght, lhe max. tonge ls shrnler I hon unde• overcos l skv. 
4} Amblgully to ba resolvod bv posi·PIOCesslng wllh RIMIA •oltwaoo. 
51 Reflecllvlty p " 20'4. fial tuuoln ossvm<>d. scon o nato :~: 45• Fr::N 
6) u mote than ono tOfget ls hit, the totot 1oser honsmitfeJ power ls spm ond. occotdlngty. the ochleveobte 10nge ls teduced. 

Minimum Ronge 
Ac curocy '1 01 

Preclslon 8'"' 

Laser Pulse Repetltlon Rote '''ol 
Max. Effecllve Meosurement Role •1 

Ec ho Slgnal lnte nsity 
Laser Woveleng lh 
Laser Beom Divergence 
Laser Beam Footprlnt (Gousskm Beam Oellnllion) 

7) Acct..Hocy '' the dog1ee ol conformlly ot o meosurod Quontlfy 
to lis octuol (lrue} votuo. 

8) P!eclslon, olso coHed tepooduclblllty Of oepeolobNIIy, I• the 
degtoo to whlch fUfU~' rneos.uroments $hOw the wme resuu. 

Scanner Performance 
Sconning Mechonism 
Fleld of Vlew (Seleclable) 
Scon Speed (salectable} 
Angulor Slep Widlh /:J. S (seleclablo) 
betwean cansecutlva laser shots 
Angte Meosurement Resotution 
lnternol Sync Tlmer 
Scon Sync (optlonot) 

Data lnterfaces 
Configurotion 
Scon Data Outp ut 
GNSS lnterfoce 

Interno! Memory 
Externol Comero 
Externot GNSS Anlenno 

General Technical Data 
Power Supply lnput Voltoge 1 Consumptlon 12

' 

Moln Dlmenslons •21 

VUX-lUAV wlthout I wut1 Coollng Fon 
Weíght t21 

VUX-lUAV wlthout l wflh Coollng Fon 
Humldltv 
Protection Closs 
Max. Flight Altttude (opetotlng I not operotlng) 
Temperatura Ronge t.lJ 

Optlonal Components (Integrated) 
Embedded GNSS-Inerllol System 

2 

121 wtlhout extemoi iMUIGNSS. coollng fon not ln opeoollon 
13} lhe lnslfumenl requlros alr conveclion with o minimum llaw oole 

ol S ITl/s 101 conHnuous operotiOil ol +15 ·c ona aba'le. ll lha na· 

~~~~~,,~~~~':::',~ ~=~~~~y~~~g~~~dť lilo 

3m 
lOmm 
5mm 
upto 550kHz 
up to 500 000 meas./sec. (@ 550 kHz PRR & 330" FOV) 
for each echo slgnol. high-resotullon 16 b ll intensity informotion ls provlded 
neor infra red 
0.5mrod 111 

50 mm@ 100m. 250 mm@ 500 m. 500 mm@ 1000 m 

91 One ~mo@ t~ rn •ooga ''"do1 INEGL. tesl con<JtHoru. 
I O} U.et solectalllo 
ll) Measuoed ol U>e 1ft,' poWs. 0.50 mrod couesponds lo on OOCJeose of 50 mm ot beOm diometer 

per IOOmdfsk:Wleo 

rototing mirror 
up to 330" (fult ronge measurement performance) 
lO - 200 revolutlons per second. equlvatent to 10 - 200 sconslsec 
o.oo6· s tJ. s s 1.5· 

o.omo 
for real-time synchroniZed time stomping of scon data 
scanner rototion synchronizalion 

LAN 10110011000 Mbit/sec 
LAN 10{10011000 Mblt/sec or USB 2.0 
Serlol RS2321ntelface for data slling witll GNSS-time informallon, 
TTLinput for 1 PPS synchronlzation pulse 
240 GByte SSD 
TTL lnpul/outpul 
SMA connector 

ll - 34 V DC /typ. 60 W 

227 x 180 x 125 mm 1227 x 209 x 129 mm 

approx. 3.5 kg I opprox. 3.75 kg 
max. 80 o/o non condenslng@ JJ•c 
IP64, dust ond splosh-proof 
16 500 f1 (5 000 m ) abOVe MSL 118 000 ll (5 500 m) obove MSL 
-IO"C up to +40•c (operation) I-20"C up to +5o•c (storoge) 

high performance mulli-channel. multl-bond GNSS receiver, 
solid-stote MEMS tMU 

C0pyng1o1 f(I[-GI Laser Measuremént Sy~lems (.,mbli ·9 2017-llllnyh!s rese1ved. 



Maximum Measurement Range & Point Density RJEGL VUX®-1 UAV 

PRR =50 kHz PRR ==50 kHz 

"' 

., 
-ow~ty 2.1~n 
-@~l..-ty i.St;rn 
_ ,}ol.,.vt.biOv a tm 

PRR = 100kHz PRR == 100kHz 

·~ .r 
M!Al : no omblguily/one ttonSinlfled pulse .ln the olt" -@\~IV2J ~rn 

-f!..l~ilviS.-m 
--Gil \.i$dlly 8 km 

PRR =200kHz PRR = 200kHz 

-1 f' !: : 
..... ······r·······-· .. 

I -

MTAl : noomblgully/000 !1011Sffililed pulse .ln fhe oll " --O ..t$oblllv lltm 
-@\~ t51m 
-e:t~ 6 1Jn 

The tollowlng condll/ons are assumed for the Operatlng Fllght Altitude AGL 
• ambiguity resolved by mullíple·lime-oround (MTAJ processlng & flight plonnlng 
• torget slze 2: laser tootprlnt 
• overoge ombient brlghtness 
• operottng fllght ollllude glven ot o FOV of ±45" 

Copyright /?lEGL lcrsor MtKJSUI<~nl!:lnl Svsterns GrnbH ''·' 2017- 1111 righ l~ rc•soiVtld. 3 



Maxim um Measurement Range & Point Density RIEGL VUX®- 1 UAV 

PRR = 300kHz 

MTAI : no m 1blgui1y 1 one tronsrnllled t:><Jise Jn !he alr" 

PRR =380kHz 

Mr Al : no omblgully I ono lionsrniHsd pu!ss Jn ~>G olr" 
MTA2: two tronsmlllad puls&s . ln 111e o k' 

PRR = 550kHz 

MTAI : no ambiguity 1 one tronsmlllro pulse ,in lhO aw· 
MTA2: 1WO transml" ad pufses ,ln lhe o~· 

--(~~ 23\fn 
--~jVIJ()iMv 16\m 
-®~"' n•.m 

--j;il ~st:atv 23 km 
-- GiJ WNit'l" ISicm 
-- GJt w.llilil'V 3 krn 

-&~)iitv :M~ 
--ff~ 15un 
-t~~~ 8 b''l' 

PRR = 300 kHz 

PRR = 380kHz 

PRR = 550kHz 

• 
~ 

Erornplo. 

The following conditlons are a ssumed for lha Oparatlng Fllght Allltude AGL 
• am biguity resolved by mullfple-tlme-oround (Ml A) p rocesslng & fllg11t plonnlng 
• target slze ;,. laser footplint 
• average amblent blightness 
• ope rating lllg tll o ltltude glven ol o FOV ot :!:45" 

Copyught INFOL Loscr Meu:;urernerrl· Systems GmbH 'é.' 2017- All rig flls reserved . 
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Maximum Measure me nt Range & Point Density RIEGL VUX®-1 UAV 

PRR = 550 kHz reduced power 

flontvlew 

..... ... 

- "v.slt'A"ty 23 trn 
-®-l~km 
- WJ\Mblt,-ty Stm 

boltomvlew 

PRR = 550 kHz reduced power 

· --~ • 

Dimensíonal Drawings RIEGL VUX®-1 UAV 

oll dimensions in mm 

rearvtew 

RIEGL VlJX®-1 UAV with Cooling Fan Device 

Copv1igh1' RIEGl. Lctser Meos!Jicmon1 Svstems GmbH '9 2017- Alf ngh1s rt!:Jfl tVt'ld. 5 
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RIEGL VUX®-1 UAV Additional Equipment and lntegration 

Coollng Fon 

RIEGL VUX-lUAVwllh Protecllve Cop 

Additional Equipment for l?tEGL VUX·lUAV 

Coollngfan 

Llghtwelght strucfure wilh two oxial fans ptoviding torced alr convection for 
appllcatlons where sutllcient naturel olr flow cannot be guoranteed. Power 
supply is provlded via a connector on the rear side of the RIEGL VUX-lUAV. 
The cooling fon can be m ounted either on 111e top slde or on t11e bot1om 
slde of tl1e RIEGL VUX-lUAV and is lncluded in the scanner's scope of dell
very. 

The cooling fon has to be mounted whenever the environmentol conditions/ 
temperotures requlre (see "temperatura ronge· on page 2 of thls data 
sheet). 

Protectlve Cop 

To shleld the g loss lube of the RIEGL VUX-lUAV lrom mechonlc ol domoge 
and soillng. o p rolective cop is p tovided to cover lhe upper port of the 
Instrument during transport and slorage. · 

Options for RIEGL VUX-1 UAV lntegration 

RIEGL provides user-friendly, opplic otion- and lnstallation-orlented solutions 

for integratlon of the VUX-lUAV LIDAR sensor: 

• RIEGL VUX·SYS 
Complete airborne laser scanning system for flexible use ln UASIUAV/RPAS. 
helicopter, gyrocopter ond ultra-light aircraft lnstollations comprislng the 
RIEGL VUX-1 UAV. on IMU/GNSS unit a nd a dedicated control unit. 

* RICOPTER 
Ready to fly remotely piloted aircroft system with RIEGL VUX-SYS Integrated 

• RIEGL VP-l 
Small and lightweig ht pod with Integrated RIEGL VUX-SYS to be mounfed 
on standard hord points and typical camero mounts ol manned helicop
ters 

Detoils to be tound on lhe retevonl oolosheels ond infosheets. 

Multiple-Time-Around Data Acquisition and Processing 

- -

ln t lme-of-flight laser rangíng a maximum unomblguous measurement ronge 

exlsts, wlliCI1 ls defined by ll1e laser pulse repetifion role and the speed of 

llght. ln cose the echo signol ol on emilted laser pulse orrives loter fhan the 

emlsslon of lhe subsequently emill'ed laser pulse. the range resuil becomes 

ambiguous- on effect known o s .. Multiple-Time-Around" (MTA}. 

The RIEGL VUX-lUAV allows ranging beyond tl1e maximum unombiguous 

measurement range uslng a sopl1istlcated modulatlon scheme appUed to 

1he lrain o f emitted laser pulses. The dedicoted posf-processing software 

RiMTA provides olgorithms for multiple-t irn e-around processlng. which outo

m atíc ally assign definite range results lo the correct MTA zanes without ony 

further user interoction required. 
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~:· .APX-20 UAV 
HIGH PERFORMANCE GNSS-INERTIAL SOLUTION WITH DUAL IMU'S 

The Trimbte APX-20 UAV is a GNSS·Int•rti<JI 
OEM soilttion designed to reduce the cost and 
i mp rove the effictency ol map ping from r.malt 
Unmannecf Aerial Vehicles (UAVs). Comprised 
ol smalt. low puwer. precision GNSS and inertial 
hardware cornponents and POSPac UAV 
posl·rniss1on Difterential GNSS-Inertial offlce 
software.lhe APX-20 UAVeliminates the need 
to su1vey extensive Ground Control Point s 
(GCP's), and reduces the amount of stdelap 
required to be flown per flight. The ínnovaltve 
APX-20 UAV featurc~s a precís1on. survey gr<tcle 
GNSS receiver and dua I inertialmeasurement 
unil s; one embedded onlo the GNSS·tnerlt<~ l 

board and one a s an external unit mounted 
on the sensor to be georeferenced. With this 
feature the APX-20 UAV automatically supports 
integralion on gimballed plalforms wtthout 
requiring an external interlace lo an autopilot or 
the mou nt itselt. 

HIGH ACCURACY, 
EXTREMELY SMALL 
PACKAGE 
Weighing only 90 gr arns.:mcl mcasunng 
just 60 x 67 x 34 mm for lhe GNSS-Inerlial 
board. and only 330 gram s and JUSt 61 x 68 
x 65 mm for the externaiiMU. the APX-20 
U/IV provides unparalleled performance 1n an 
extremely smalt and hghtwe1ght pacl(age. The 

APX-20 UAV computes a reaHime navigation 
solul1on <ll 100Hz using its embedcled IMU 
while sirnultaneously loggitr[llhe raw IMU (i,l(J 

from both the interna! ancl extcrnaiiMU at 
200Hz for post-processing in POSPac UA V. 
The htghly accurale po~t-procťssed posrlion 
and oriental1on solulions are u sed for direct 
georeferencing ol cameras. LIDARs ;:mel ether 
sensors. 

THE APX-20 UAV BRINGS 
ALL THE BENEFITS OF 
DIRECT GEOREFERENCING 
TO UAV PLATFORMS: 

"' Turn your UAV rnto a professtonal mappin~; 

sotut•on 

,. Ull ra- fasl irnage georeferencing for faster 

rnap production and rleltvery 

,. Recluced 'u.rmbet ol ground control potnts. 
saw 1g t1me and money 

,. Consistenl. rehable. highly accurate results 

"' lncreased collection ar<: a per fl ight for 
greal:er produchvtly 

,. f~edundant navigatiun sofutaon to autopilot 
for cnhanced safcty 

Key Featu res 

,. Htgh·performance Direcl Georeferencing 
solution for improved efficíency and 
accuracy cf mapprng frorn smalt 
Unmanned Aenal Vchicles 

Reduce/clit ninate GCP's 

Reduce sidelap 

Accut ate UDAR/Carnera 
gcoreferencing 

Seamless worf<flow wítll 
gimballecl pfatforrns 

"' Compacl OEM module compfete with 
survey-grade mulli-trequency GNSS 
receiver and embedded and ex!et naf 
I MU' s 

,. Applanix IN-Fusion"• GNSS·Inertial and 
SrnartCal'"'compensation technology 
for supenor positior1 ar1d orientalion 
performance 

"' POSPac UAV Differentiaf GNSS fnertial 
post-processing software for highest 
tlt:turacy georeferencing 

,. RTK reaf·time position for precision 
landing and real·tirne mapping 
i.lpplications 

,. Suppo1is alt common RTK corrections 
such as CMR. CMR+, RTCM 

~Trimble. 
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TECHNICAL SPECIFICATIONS 
System Summary 

Advanced Applamx IN·Fusicn'MGNSS·Inertialrntegralion technolozy 
Ouat tMU with solu:J-:>li\te MEM S •nert •al sensors w•lh App lamA 5mmtCc:~,'M 

compr!l'\sat u:m technology 
Adv.anccd Ti·imtlle Maxwell Cu~torn GNSS s•.ti'VI:y lechnolo~y 
33G Channols 

-GPS: Ll CIA, L2C. l 2E. l 5 
- GLONASS: Ll CIA, L2 C/A. L3 COMA' 
- I:JerOou: Bl. 82 
- Galileo': El, ESA, ESB, E5AIIBOC 
-· QZSS: ll CIA. Ll SAIF. LLC. L2C. L5. LEX 
- S8AS: Ll CIA, L5 
- MSS l ·band: Trimble RTX. OrrmiSTAR 

High prectsion rnultip1e corref.t• tor for GNSS pseudor.:.nge mc·asurcmenl!O 
Unfiltcrcd , unsrnoothed pscudornngc tncasurcnu~nts d::~ l a for low ne• se, 10\v 
mull ipath etror. low Ume domain corrd .ation and h1gh dynamtr.- rec;ponw 
Verylow noise GNSSc.arrier pha~.e measurements w1th <l mm precis..1on 111 a 1 H2 
banowrdth 
Proven Trlmble 1ow etcv;,holl tu-td~mg technology 
100 Hz position, roll. pitch aud hcading Olitput 
IMU dal <' ral t 200 Hz tor hoth lntenh11 élnd oxternaiiMU 
Navrgahon output forma I: ASCII (I•JMEA·0183), Binary (Trnnblc (;SOF) 
Supported Reference rnput: CM ft CMR•. ~CMRJ< . RTCM 2.1. 2.2. 2.3. 3.0. 3.1 
Support for POSPac UAV po<t· pr<>e«s~iug software. (ollclud••d) 
No export pt.mnít required 

LAN INPUT/OUTPUT 
AU Ethernet runctton~ are SUJ)p orted through ded Jt;~ted lP "ctd rť'ss (Sti1hc ('ll 
DNS) SJmultaneously. 

TCP/ll' and UDP 

HTTP 

ASCII and Bhlc.UY di.lta strP .. am Jng ( tinte ta(:. PPS s y n c1 ~l c\tus. 
poo1t1on . athlu<le. vc locJty. tr7.'ck clnd speed. dynamt<.:s. 
p('rlonn.lnt:e Jtletrics. GNSS dota) 

Web IJ,l>e<:f Coutrol sollware (GUI) tor ea';y syslem 
contigur~t tlon and low rate display. Suppo1·t for tlll common 
bmws.ers (IE. Safan. Mozdla. Google Chrome. ,..lrPfo;.o) 

SERIAL INPUT/OUTPUT 
RS232 1evel port 
TILievel ( 3.3 V) port 
rammelcrs ASCII dl \d Oit ~ary d~\ta streo:lllllll8 ( lun(;" t{lg, PPS ~YI IC, M~ ttll$, 

po~ition. alt itutle. ve loc1ty . tr~cl< and spet'd , dynannc-;;. 
p r. rlormt::~nce mel n es. GNSS d :.1t a). reference 1npu1 (r.MR. 
CMH+. sCMHx. f.l fCM). conftguraUI)n messa,ges 

OTHERINPUT/OUTPUT 
PPS (pulse·per·second) Time Sync Pulse output 
Event lnput (2) Two 1ime m arh of external event s. 

Di:Jitnl l/0(3) 

LOGGING 
hltt~rr,o l Log,q1ng 

Extem ítl t oggrng 
Par,1metcn; 

TTL3 3Vpulses.rnax rale 50 Hz 
LCD driver~ w1 111 deUtci:tiCc.l tw tel lonaiJty tor systťmS 1ralegratot!.. 

6 GByte Flr.1sh n ltrnury 

USB ~.0 ncv1ce por! 

Timc t.ag. status. po:J tt!tm. attitude. w.:foctly. I rock :tnd ~Pet'(L 
dyr'larnics. perform ance rnelncs. rav1 IMU dala (200 Hí:). r.'3w 
GNSS d~l~ 

l~IO!~I.Illll<Jer 3lu:tn~d lil(" (Vfvl~al r lh 1ioll .l(td U~ (utOI}tiM' SJl..~ A~<'IIC~ 
Typic.11 ~lonll>'l'll:t Actual re1oufts .lrc depcnd er1l upun :i11l t"lltte COt•lt8lll dt~\ . .1I!I'I<'J.Si)ht'IJC t.X~nditton~ anr:J 
oll\ef'e:nvl'tťlf'Ktlt•ll!tl (" tlcelt. 

J lyp l(,ll $.Uf' \~tY IUIS!'>M proU r,, l'lló1 ( flMS CH()(. tkachug CIIOf W1!1 11tO<tJ'$e lOl kYN ",~("tj 1(01(\f' íll)f'.bf\~1Cl1n 1ln(l 
wh('_llh<l'tlť'''''S 

"' R~•l\lff~$ b,,,.t,.1 .1h(lti :U'<.It :k.lro ll•1.,_ ,-..old kV."'t .('l l>;'ty 
5 POSPac: UA.V. sll(lft bol~lfne~ratiOil 

6 Sen$0t ba•~lh(·l dO~lf,lltuele) - 50Hz 
? Sokl ~)o."VOIIely' 
S lher~ ~~ llO oUtCtat GLONA!;iS l )Ul\IA or GaiJitJO (61Cl.\. lht•(Ut ť~lt tratio'Jll~ C.'\f}atlthlytS b.J:i-('11 0/lj)l tl .• hdy 

<W,ld.>lllc miOfnt:lll()n Ful! ret:c: IW't cncnp.;ttil;otli!y r,.1ntl(ll l.w. ~Hl!fttntt:to~ 
9 Noi iOCitJdttlS. e•lem;.IIMU 
10 P<'Ai Um e ptrtoffll<'rtee b.'\~d upo•;on Jnl~tn:t! IMU 
Jl Po~1 ·pi'O«:U.~d j)trlol nl.lltl;~ 00500 ~ ClfiQrn;l! 1~1V 

TRIMBLE APPLANIX 
85 Leek Crescent 
Richmond Hl ll. Ontar io 
L4B 383. Canada 
•1·289·695·6000 f>hon~ 

www.apptanix.con1 
airborne@applanix.com 

APX-20 UAV 
INERTIAL MEASUREMENT UNITS (IMUS) 

lnt1..•matm~rd 
l /•6g, 

IMV59 
''#351.kls·~ 40 +15 ll/,'t n/~, nla 

btt!tn;t l +I IUg. 
·40· •85 

4.75 to36VOC 61 x66x65 
330 

IMU7l o/ ·490dl" t4Wma~e} (lx Wx H) 

PERFORMANCE SPECIFICATIONS2 (RMS ERROR) 
Unmanned Airborne Vehlcle Applicatloos 

:1\ O I '• 1-1 T.., J, • l' I 

Po~tlon(m) 1.5·3.0 

V.locitv(uo/s) 0.05 

Roll & Pltch (dog) 

True fle•dint ' (ri•g) 0.30 

PHYSICAL CHARACTERISTICS 
~l?t.::" 

Weight'1 

Pů·~vcr~ 

Cf.lll nťclor~ 

Autenna Po1 l' 

0.5 · 20 o.o2· o.or, 0.02· 0.05 

005 007. 0 .010 

0.03 003 0015 

ů.23 0 .18 0035 

. . 671. .<60Wx 3·1 Hmm 
........ 9/)grams 

W1de range tnput 8·32 V OC. typrcol pawer 
ťOn<:.t tmp11Qn of 4W at room temjlPt,1ture 

110 · 4d Pin He"der Samtec TMM·l 22·03·S·S·MW 
(nK<ting part FCI 'l0311·044LF) 
lM U Conn~ctor: Mol~x 50 3148 

{malltlg part Mole< 503149) 

... Connector: MMCX r~ceptade 
Outpt~ t Vollafl~: 3.3 V DC to 5 v DC 

Ma:tulllJf'll Curfent 400 mA 
Min,mumhlput Sijitlal Strength: ~8.5 dB 

ENVIRONMENTAL CHARACTERISTICS 
Teu,perJiure· 

Mcch~tf'lkHI Shoc t< · 
Opt~r;)líng f 1um1dity. 
MaXJtr.Uil l Op~rcJtJng l.tmJl'5· 

ADDITIONAL ACCESSORIES1 

Cvalualjon Kit (Or:vctoJl i'I'Wt lt Bť.:l.t~td) 

. ·40 d«g C to • 75 d~g C (Operatronal) 
5~ <I~G C tu •85 cJeg C (Slor"gc) 

. .. . .. . .. . . ... . +1· 75& Svrvrval 
.5% lo9 5% R H non·condcnsing al •60dc-gC 

.515 m/~ec 

18.000m 

POSPAC UAV OFFICE SOFTWARE 
Po~.l'·pl ocessed DlffE~rentt~l GNS.S·InťrtJCtl SW 1or APX~20 
200 f l 7. Navogation r,olulron (Positton. Velocrty. Odcntntron. Ratcs, Acceleralions) 
Applano' IN·Fu~ion Gt·JSS· IJ'llegratJon tcctu1olocy 
Full support for UAV dy11~1mic mode>h; 
Smgle Baa~ Oirterenttal GNSS· Incrti~l processrng 
forward .:md rev~rse proce-ssu '8 with optHnóJI Srnoother w1th "Supp,)rt lor App!alll:< 
Sm..-.!'l fJ.~~e vtr lual reff'H~nce sti11fon modu le' 

~~Trimble. 
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POSPACUAV 
POST-PROCESSING SOFTWARE FOR DIRECT GEOREFERENCING ON UAVS 

POSPac UAV is Applanix' industry-leading 
differentíal GNSS-a1ded inertlal post-processing 
software for georeferencing data from the 
Trimble APX series of board sets flying on 
small UAVs. POSPac UAV turns your UAVinto 
a low-cost. highly efficient. professional grade 
mapping solution compatible with cameras. 
UDAR and other map ping sensors. 

DIRECT GEOREFERENCING 
FOR UNMANNED AERIAL 
VEHICLES 
POSPac UAV coupled with a Trimble APX UAV 
GNSS·inertial system delivers the benefits of 
Direct Georeferencing to aerial surveyors flying 
smaiiUAVs: 

" Achieve h1gh accuracy position and 
orientation ready for map production. 
minules after data collecl1on 

.. Eliminate or reduce the need for Ground 
Control Points 

" Fly less sidelap for greater effc1ency 

.. Map 1naccessible and dangerous areas 
remotely with lower cosi 

WHY POST-PROCESSING? 
POSPac UAV post-processing produces 
a higher accuracy and more robust 
georeferencing solution that can be generated 
in real-tlme, a ll within minutes of fly111g. 

" lt uses "gap-free" dedicated base station 
data or thal from a CORS ser vice 111stead 
of corrections over a radio linl< that can be 
)ammed or interrupted. 

" lt uses the inertial data to bridge outages 
in the rover GNSS receiver data to ensure a 
continuous. gap free position and orientation 
solution. 

" lt improves the accuracy of both the pos1tion 
and orientation (especially heading), by 
running the data forward and reverse in time. 

INDUSTRY LEADING 
SOFTWARE 
" POSPac UAV 15 111tegrated w1th Applanix' 

industry leading IN-Fuslon"' GNSS·Aided 
lnerbal process1ng technology for: 

• robust. centimeter Ieve! posili on and 
onentationlnformation worfdwide without 
reference stations 

• ma111tain1ng full accuracy before and after 

GNSS outages 

- no restrictlon on minimum number of 
satellites 

• fly turns without hm1ting bank angles => 
faster turns 

" POSPac UAV also inclucles Applanix 
SmartBase Cloud for generat1ng a set 
of observabons for a vwtual base station 
exactly where and when you need it. and 
emails it to your inbox ready for Differential 
GNSS process111g (where available) 

YOUR BENEFITS 
.. Reduced acqu1S11ion cest s 

" Recluced re·work costs wilh "know before 
yoL• go" in field Quality control 

.. Faster production 

.. Bet ter accuracy 

" fncreasecJ utíllzation 

Key Feat u res 
.. Crn-level post·processed DGNSS 

pos1tion accuracy 

• removes the necd for Ground Control 
Po1nts in aero·triangulation (AT) 

• achieve cm fevef accuracy in UDAR 
point cloud 

.. Accurate GNSS posilion translation 
from Antenna Phase Center {APC) to 
sensor ongin 

• eflrninates the need to estimate offset 
111 AT wh1ch result s 111 better accuracy 

· obtains cm levef accuracy in UDAR 
point cloud 

~ H1gh accuracy onentatlon 

· sll engthens the geometry in the AT 
bfock wh1ch reduces or eliminates 
sidelap 

· obtains cm Ieve I accuracy in 
UDAR po1nt cloud 

" Speeds up processing tnne of AT by 
improving po111t matching success and 
blunder detection 

" 200Hz Georeferencing solution 

• fi ltcrs o••t bad GNSS observables 

• improves heading accuracy 

· reduces n1terpolat1on errors to sensor 
sampfing llmes 

" Automatically survey in dedicated base 
stations direct from POSPac using 
Tnmble Centerpoint"' RTxn• 

- streamline map production worktlow 

" Full transformallon support 

- user selectable datums and projeclions 

- transformation to carnera Exterior 
Orientation 

www.applanix.com/products/dg·uavs 

I 
I 
1-
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• project-orlented software 
for managlng and processing 
RIEGL ALS and MLS data 

• operation in a multiple· 
workstation environment, 
parallel task processing 

• fasl access to data for inspectlon 
ln d/fferent vísualization formats 

• system calibration and 
scandata adjustment 

• statlstlcal analys/s of 
referencing, matching quality 

• lnterfaclng to thlrd party 
software packages 

Data Processing Software 

RiPROCESS 
for RIEGL Scan Data 

RIPROCESS is designed for managing. processing, analyzing, 

and visuallzlng data acquired wlth alrborne laser scannlng 

systems (ALS systems) and mobile laser scannlng systems 

(MLS systems) ba sed on RIEGL ® Laser Scanners. Data export 

in geodetic systems is supported by the GeoSysManager. 

RiPROCESS is project-oriented and enables lhe user to manage oll 

data acquired and processed within a single proiect. Thls data 

includes project data, scanning system lnformation such os 

mounting information and callbralion. laser raw data, e.g., the 

digitized echo slgnals from lha RIEGL Laser Scanners, camera 

data, position and orientalion dala from the INS/GNSS system, 

and georererenced point cloud with additional a ltributes for every 

measured point. 

Dala processing tasks include. e.g., full waveform analysis and 

georeferencing laser data by merging it wilh the trajectory derived 

from the INS/GNSS system. These functions are provided by 

co-ROM 

the RIEGL Software RiANALYZE and RiWORLD, respectlvely. 

RiPROCESS is intended for mass data productlon ln 

a multiple-workstation environment. RiPROCESS 

makes use of these p rograms, whlch can be 

lnstalled on different workstalions and are 

accessed via RISERVER. 

© RIEGlLMS Gmt>H 

visit our W<~bsite www.riegl.com 
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RiPROCESS Data Processing 

Fig. 1 Mobile laser scan data. 
co/or-coded retlectance 

Fig. 2 Alrborne laser scan data. 
color-coded helght 

RiPROCESS disfribufes the 

computa tional load to the 

avallable server-enabled pro

cessing tools in fhe form ot in

dividua! tasks thus optimizing 

data throughput. 

For data qua lity analysis laser 

scans can be visuallzed in 2D 

and 3D in varlous ways, e.g., in 

true coior, in color-encoded 

height, height differences, 

in point density, and many 

more. Even huge amounts of 

data can quickly be accessed for display in 3D. Quality of scan data 

matching can be assessed in different ways, by visual inspection or 

by statisticai analysis. 

ln order to improve data qua

Jity, RiPROCESS offers on Inte

grated scan data adjustment 

feature besed on matchlng 

data acquired on p lanar ob

jects, e.g., roofs of buildings. 

Data acquired on planar 

objects is automatically de

tected within 111e scan data 

and displayed for inspection 

ln 2D and 3D. Parameters op

timized within the scan data 

adjustment include system 

calibration lnformatlon. and 

up to 6 offsets (angular a nd 

translational) for each sing le scan. Terrestrially surveyed control points 

or p lanar control objects can a lso be used to additionally improve 

absolute georeferencing of the data set. 

RiPROCESS allows data export ln the widely-used LAS format (amongst 

others) to execute common tasks such os classification, triangulation 

and decimation by third-party software packages. The included Geo

SysManager offers a powerful tool for exporting fhe geo-referenced 

point cloud in Cartesian ECEF. geographic and local grid coordi

nates. An interface to RiSCAN PRO, the accompanyíng software for 

RIEGL's terrestrtal 3D scanners. a llows utilizing further vlsualization and 

polntcloud manlpulation tools. 



RiPROCESS Workflow 

.___R_I_P_R_o_c_E_ss _ __.l· -----L:s:r ~:n~:r ;a~~~ - • ·: 

• Laser scanner Raw Data 
1 (d lscrete sco n d alo flles. 

.2dd .. rxp) 

SOC Import 

MounHng orlentaflon 

(full waveform scon data 
files •. sdl) 

t 
RIANALVZE 

Full Waveform Anotysls olid 
coordlnole tronslormollon 

laser Scan Data 
ln lhe sconner's own 

coordlnole system (.sdc) 

RIWORLD Callbralion 
lnformotlon - ...,. comblno1ion Of lose! scon dalo 

and trojectory dalo . 

A 
I 
I 
I 
I 

data coordlnote lronstormollon 

Data Vlsuallzatlon & .,. __ _ 
1 Scan Data Adjustment 

Laser Scan Data 
ln varlous coord lnote 
refere nce systems '1 

I 

- - - - - - - M - - ~ - M - - - - - - -

1) uslng GeoSvsMonoger 

Positlon and Attltude ] 
INS/GNSS raw data J 

GPS baM statlon 
rawd<lta 

PosiHon and AHitude 
lro)eclory dalo ln ony ECEF 

, coordlhofe reference syslem 

legend: 

Doto ocquked or 
generoled by RIEGL 

hord- or sotlwore 

RIEGL 
software modules 

~ 
Dota ocqulred or 

genero1~ by lhlrd poty 
hord- or tottwore 

___..._ essentlol workflow - - ...., optionol workflow 

RiPROCESS Key Features 

• Project-oriented managlng software for processlng of RIEGL airborne and mobile laser scanner 
data from raw data to point-cloud-based data in Carteslan ECEF or map p rojecfion (e.g. UTM} 
utlllzlng RIANALYZE and RIWORLD in remote control mode 

• Fasl access to data for visual inspection ln a large variety of visua/lzation formats, ranging from 
color-coded raster data to dlgltlzed echo data for every laser measurement {dependlng on 
used laser scanner} 

• System callbratlon and scan data adjustment based on matchlng data acquired on fiat objects 

• Statisfical analys/s of mafchlng qua/ity of scan data; comparison of laser data to surveyed 
reference objects 

• lnterface to further post-processing fools v/a LAS, Terrasolid, and ASCII data exchange 

• Operat/on ln a multip/e-workstatlon envlronment enhancing data post-processlng throughput 
by parallel computlng 

• Serves as platform for RIPRECISION MLS/UA V for point cloud adjustment of mobile and 
UAV scan data {optional} 

• Operafes d lfferent hydrograph/c processlng tools (optional} for RIEGL 's topo-hydrographlc 
laser scanners 

3 



RiPROCESS System Requirements 

Operating systems: 

Memory requlrements: 

Disk space requirements: 

lnterfaces: 

Grophics requirements: 

Peripherals: 

Windows Vista Professional. Windows 7 Professionai, 

32 or 64 bit operating system 

1024MB RAM minimum. 2048MB (32 bit) I 4096MB (64 bit) 

or more recommended 

Note: On 32 bit operating systems. RiPROCESS can use up to 3 GB 

RAM and on 64 bit operating systems up to 4 GB RAM. 

opprox. 130 MB of free disk spoce for the program and pluglns 

(not lncluding project data) 

at least 100 GB recommended for your own projects 

opfional: Dedicated RAJD controlle r (e.g. RAJD O mode) and fost 

hord dlsks to speed up file access 

Network lnterface (Ethernet. l AN) 

Screen resolulion ot leost 1024 by 768 p ixels 

OpenGl acceleroted graphics cord 

(OpenGl 2.0 or higher required) 

nVIDIA GeForce series recommended (GeForce-7 or hlgher) 

3 button mouse, opticai wheei mouse recommended 

standard keyboard 

RiPROCESS Download lnformation 

RiPROCESS is available for download in the members' area of 

www.rlegl.com 

ln order to download RiPROCESS. it is necessary to be reglstered. 

After registrafion ond activofion. you will be oble to download the 

current version. Subsequently, you will be kept updafed ln cose of 

Jater software verslon releases. 

/?lEGL Laser Measutement System$ Gmbll 
Rledenbwg slro(\e 48 
3560 Horn. Auslrlo 
J>hone: + 43 291\2 421 1 J Fo<: + 43 2962 ~2 1 0 
o lllce@riegl.co.ol 
www.11egl.com 

lnloomolion conlolned I>Ctoi11s beleved lo bc oceu<ole onct r~. 110-.'lell<lt. no respof\sboly 
ls ossumca bV lllfGI. 101 lis uw. locl>nocol ctolo <'IlO sul)jecl to chango wi"lOUI nohce. 
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PARAMETRY PRO HODNOCENÍ NABÍDKY 

Technická úroveň 

51) Doba letu s Ll DAR skenerem a jednou kamerou na jeden bateriový set
maximálně 20 bodů: 

Kritérium 
předložené 
uchazečem 

52) Maximální vzletová hmotnost (MTOM)- maximálně 10 bodů : 

Kritérium 
pfedložené 
uchazečem 

53) Užitečné zatížení bez baterií (Payload)- maximálně 1 O bodů: 

Kritérium 
pfed/ožené 
uchazečem 

Bodové hodnocení dle 

Bodové hodnoceni dle ZD 

Bodové hodnoceni ZD 

:1-t . 



KALKULACE NABÍDKOVÉ CENY 

Podrobná kalkulace nabídkové ceny 

Položka dodávky Cena bez DPH (Kč) 

UAV- bezpilotní vrtulník včetně příslušenství 2 900 000,00 
Letecký laserový skener s kamerami 2 350 000,00 
Navigační a inerciální jednotka 1 610 000,00 
Příslušenství systému 800 000,00 
SW pro zpracování dat 650 000,00 
Související služby s instalací a zaškolením 340 000,00 

Nabídková cena 

Celková cena bez DPH 8 650 OOO,OOKč 

DPH ve výši 21 % 1 816 500,00Kč 

Celková cena včetně DPH 1 O 466 500,00Kč 

V Brně dne 07. 05. 2018 



OSTATNi DOKUMENTY 

• Prohlášení o shodě 
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1COPTER" 
... A RIEGL!! COMPANY 

PONYSTAR s.r.o. 
Skryjová 1606/8, Husovice 
61400 Brno 
CZECH REPUBLIC 

lhfe Nachrlchl vom lhr Zelchen Unscr Zoichen Onlum 

MM/NZ 24.04.2018 

Subject: Letter of lnformation 

Dear ladies and Gentleman, 

RICOPTER UAV GmbH wíth its business address at 3580 Horn, Ing. Kari Prokschgasse 4, is a 
subsidiary of RIEGL laser Measurement Systems GmbH and the distributor for the RiCOPTER UAS 
and its payloads. 

We would llke to lnform you hereby that, to the best of our knowledge, the followlng applles: 
• The RiCOPTER does not fall within the scope of the Directive 2004/108/EC relating to 

electromagnetic compatibllity, because the aforementioned Directive does not apply to aircraft. 
• The remote control of the RiCOPTER is regulated by Directive 1999/5/EC relating to radio 

equipment and telecommunications terminal equipment, and is therefore excluded from the scope 
of Directive 2004/108/EC. 
For the remote control's CE certification/marking please find hereby attached, for your 
reference, the respective declaration by the manufacturer. 

• The voltage rating of the RiCOPTER's batteries is lower than the voltage rating of electronic 
equipment falling within the scope of the Directive 2006/95/EC (low Voltage Directive) and 
consequently does not fall within lts scope. 

We hope to have satisfied your requirements and we remain, 

Horn, Apríl 24th, 2018 

Endosure: Dedaration of conformity, RiCOPTER remote control (2 documents) 

.. . . " 

RICOPTER UA V GmbH, A-3580 Horn. Ing. Kari Proksch-Gasse 4, Osterreich 

ummer: FN 457927 y Landesg r-Jd-Nr.: ATU71310226 



Překlad 

RiCOPTER 

RIEGL COMPANY 

PONYSTAR s.r.o. 
SkryjÓva 160618 
614 00 Brno 
česká republika 

Věc: Informační dopis 

Dámy a pánové, 

RiCOPTER UAV GmbH, s obchodním sídlem 3580 Horn, Ing. Kari Prokschgasse 4, je dceřinou 
společností RIEGL Laser Measurement System GmbH a distributor pro RiCOPTER UAV a souvisejícího 
vybaveni. 

Rádi bychom Vás seznámili s následujícím: 

• RiCOPTER nespadá do oblasti působnosti Směrnice 2004/108/EC týkající se 
elektromagnetické kompatibility, jelikož výše uvedená směrnice se nevztahuje na letadla. 

• Dálkové ovládání přístroje RiCOPTER je upraveno Směrnicí 1999 I ES pro rádiová zařízení a 
telekomunikační koncová zařízení a je proto vyloučeno z působnosti Směrnice 2004/108 I ES. 
Certifikát pro dálkové ovládání CE je součástí příslušného prohlášení výrobce. 

• Napětí baterií RiCOPTER je nižší než jmenovité napětí elektronických zařízení, které spadají 
do oblasti působnosti Směrnice 2006/95 I EC (Směrnice o nízkém napětí) a nespadají do její 
působnosti. 

Doufáme, že jsme odpověděli na Vaše požadavky a jsme s pozdravem 

Razitko a podpis 

Horn, 24. dubna 2018 

Konec překladu -



RIEGL Doc. No .. SC-CECD-005254-001 -1411 2017.doc 
LASER MEASUREMENT SYSTEMS 

Manufacturer: 

Address: 

EC Declaration of Conformity 
according to EMC Directive 2014/30/EU, Annex IV 

RJEGL LASER MEASUREMENT SYSTEMS GmbH 

RiedenburgstraBe 48 
3580 Horn 
Ósterreich 

The manufacturer declares, that the products of 

Type: Lightweight UAV Laser Scanner with Online 
Waveform Processing R/EGL VUX-1 UAV 
Lightweight UAV Laser Scanner with Online 
Waveform Processing RIEGL VUX-1 LR 
Heigh-Performance LiDAR Sensor for KINEMATIC 
Laser scanning RIEGL VUX-1 HA 

including the options mentioned in the user' s manual, if delivered with CE-marking ex 
works, meet the regulations of Council Directive EMC 2014/30/EU on the 
approximation of the laws of the Member States relating to electromagnetic 
compatibility dated February 261

h, 2014. 

The products have been tested in a typical and/or in a critical configuration. Further 
details are given by the Annex, which is to be seen as an integral part of this 
declaration. 

Horn, Apríl 041
h, 2018 

This declaration certifys the accordance with the listed directives, however it does not imply any 
assurance of specific properties. The safety hints as gi~en in the useťs manual are to be 
observed. This EC Declaratlon of Conformity may be forwarded to third partys unchanged only. 
Extractions or modifications require the written authorization of 
RIEGL LASER MEASUREMENT SYSTEMS GmbH. Unsigned Declarations of Conformlty are not 
valid. 

RIEGL LASER MEASUREMENT SYSTEMS GmbH A-3580 Horn, Riedenburgstra~e 48, Csterreich 
,

U18264508 

::rr. 



RIEGL Doc. No.: SC~CEC0-005254-001 -1411 2017 .doc 
LASER MEASUREMENl SYSTEMS 

Annex to the EC-Declaration of Conformity 

Product type: RIEGL VUX-1UAV 
RIEGL VUX-1 LR 
RIEGL VUX-1 HA 

The accordance of the products with the regulations of Council Dírective EMC 
2014/30/EU on the approximatíon of the laws of the Member States relating to 
electromagnetic compatibility dated February 261

h, 2014, has been proved by 
observance of the following standards: 

EN 61326-1: 2013 Electrica/ equipment for measurement, control and /aboratory use - EMC 
requirements; (IEC61326-1: 2012) 

CISPR 16-1: Edition 2.1 Specification for radio disturbance and immunity measuring apparatus and 
2002 methods - Part 1: Radio disturbance and immunity measuring apparatus 
CISPR 16-2: Editlon 1.2 Speclfication for radio disturbance and lmmunity measurlng apparatus and 
2002 methods - Part 2: Methods of measurement of disturbances and immunity 
EN 61000-4-2: 2009 Electromagnetic compatíbility (EMC); Part 4-2: Teslíng and measurement 

techniques- Electrostatlc discharge immunity test (lEG 61000-4-2:2008) 
EN 61000-4-3: 2006 + Electromagnetic compatibility (EMG); Part 4-3: Testing and measurement 
A 1:2008 + A2:201 O technfques - Radiated, radio frequency, electromagnetíc field immuníty test 

(IEC 61000-4-3:2006 +A 1:2007 + A2:2010) 
EN 61000-4-4: 2012 Electromagnetic compatibility (EMC); Part 4-4: Testlng and measurement 

techniques - Electríca/ fast transienflburst immuníty test (/EG 61000-4-
4:2012) 

EN 61000-4-5: 2014 Electromagnetic compatibility (EMG); Part 4-5: Testing and measurement 
techniques- Surge immunity test (lEG 61000-4-5:2014) 

EN 61000-4-6: 2014 Electromagnetic compatibility (EMC); Part 4-6: Testing and measurement 
techniques - lmmunity to conducted disturbances, induced by radio 
frequency fíelds (lEG 61000-4-6:2013) 

I) Tests have been performed using a configuration of the instrument as described befow: 

• RIEGL VUX-1 UAV 
• Power supplied via externallaboratory power suppfy unit @ 24V DC 
• Original RIEGL shielded power supply and data cable 
• GPS antenna outside testing room, connected via GPS antenna cable, for time synchronisation 

Any changes of modifications of the instrument or its accessories not expressly approved by 
RIEGL LASER MEASUREMENT SYSTEMS GmbH as well as any non-observance of the directions 
for installation may cause harmful interference and void the authorization to operate this equipment. 

RIEGL LASER MEASUREMENT SY



Překlad 

RIEGL Doc. Nr.: SC-CECD-005254-001-14112017.Doc 
LASER MEASUREMENT SYSTEM 

EC PROHLÁŠENÍ O SHODĚ 

podle směrnice EMC 2014 I 30/EU, příloha IV 

Výrobce: RIEGL LASER MEASUREMENT SYSTEMS GmbH 

Adresa: Riedenburgstrasse 48 
3580 Horn 
Rakousko 

Výrobce deklaruje, že produkty typu: 

• lightweight UAV laser Scanner with Online 
Waveform processing RIEGL VUX-lUAV 

• Lightweight UAV Laser Scanner with Online 
Waveform processing RIEGL VUX- llR 

• Heigh-Performance liDAR Sensor for KINEMATIC 
Laser Scanning RIEGL VUX-lHA 

včetně možností uvedených v uživatelské příručce, a pokud jsou dodávány s označením CE od výrobce, 
splňují požadavky Směrnice EMC 2014/30 I EU o harmonizaci právních předpisů členských států 
týkajících se elektromagnetické kompatibility ze dne 26. 02. 2014 

Produkty byly testovány v typické a/nebo kritické konfiguraci. 
Další podrobnosti uvádí příloha, kterou je třeba považovat za nedílnou součást tohoto prohlášení. 

Horn, 04. duben 2018 

podpis 

podpis 

Toto prohlášení potvrzuje shodu s uvedenými směrnicemi, nicméně neznamená jistotu konkrétních 
vlastností. Je třeba dodržovat bezpečnostní pokyny uvedené v uživatelské příručce. Toto prohlášení o 
shodě ES může být předáno třetím stranám pouze beze změn. Extrakce nebo úpravy vyžadují písemné 
povolení společnosti RIEGL LASER MEASUREMENT SYSTEM GmbH. 
Nesignované Prohlášení o shodě ne ní platné. 

11. 
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RIEGL Doc. Nr.: SC-CECD-005254-001-14112017.Doc 
LASER MEASUREMENT SYSTEM 

PŘÍLOHA K PROHLÁŠENÍ O SHODĚ 

Produkty: RIEGL VUX-1UAV 

RIEGL VUX- llR 

RIEGL VUX-1HA 

Shoda výrobků s předpisy Směrnice EMC 2014/30 I EU o harmonizaci právních předpisů členských 
států týkajících se elektromagnetické kompatibility ze dne 26. 02. 2014 potvrzuje dodržování 
následujících standardů: 

EN 61326-1: 2013 

CISPR 16-1: Vydání 2.1 

2002 

CISPR 16-2: Vydání 1.2 
2002 

EN 61000-4-2:2009 

EN 61000-4-3:2006 

A1:2008, A2:2010 

EN 61000-4-4:2012 

EN 61000-4-5:2014 

EN 61000-4-6:2014 

Elektrická měřící, řídící a laboratorní zařízení- požadavky na EMC 
(IEC61326-1:2012) 

Specifikace metod a přístrojů pro měření vysokofrekvenčního rušení a 
odolnosti proti vysokofrekvenčnímu rušení- Část 1: Přístroje pro měření 
vysokofrekvenčního rušení a odolnosti proti vysokofrekvenčnímu rušen 

Specifikace metod a přístrojů na měření rádiového rušení a odolnosti proti 
rádiovému rušení - Část 2: Metody měření rušení a odolnosti 

Elektromagnetická kompatibilita( EM() - část 4-2: Zkušební a měřící technika
Elektrostatický výboj- Zkouška odolnosti (IEC 61000-4-2:2008) 

Elektromagnetická kompatibilita( EM()- část 4-3: Zkušební a měřící technika
Vyzařované vysokofrekvenční elektromagnetické pole-Zkouška odolnosti 
(IEC 61000-4-3:2006, A1:2008, A2:2010) 

Elektromagnetická kompatibilita( EM()- část 4-4: Zkušební a měřící technika
Rychlé elektrické přechodné jevy/skupiny impulzů- Zkouška odolnosti (IEC 
61000-4-4:2012) 

Elektromagnetická kompatibilita( EM()- část 4-5: Zkušební a měřící technika
Rázový impuls-Zkouška odolnosti (IEC 61000-4-5:2014) 

Elektromagnetická kompatibilita( EM()- část 4-5: Zkušební a měřící technika
Odolnost proti rušením šířeným vedením, indukovaným vysokofrekvenčními 
poli (IEC 61000-4-6:2014) 

Jň . 
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•!• Testy byly provedeny při konfiguraci přístroje, jak je popsáno níže: 

RIEGL VUX-lUAV 

• Napájení dodávané externím laboratorním napájecím zdrojem @24V DC 

• Originální RIEGL stfněný zdroj napájeni a datový kabel 

• GPS anténa umístěna mimo testovací místnosti, připojená přes kabel antény GPS pro 

synchronizaci času 

Jakékoliv změny modifikací přístroje nebo jeho příslušenství, které nejsou výslovně schváleny firmou 

RIEGL LASER MEASUREMENT SYSTEM GmbH, stejně jako nedodržení pokynů pro instalaci, mohou 

způsobit škodlivé rušení a zrušení oprávnění k provozu tohoto zařízení. 

Konec překladu -

/ f , 




