" RICOPTER’
Remotely Piloted Aircraft System for
‘Unmanned Laser Scanning (ULS)

Typical Applications
- Agriculture and Forestry « Topography In Open-Cast Mining * Tencin and Canyon Mapping * Surveying of Utban

Environments © Archeology and Cultural Hertage Documentation » Conshuction-Site  Monitoring  « Conidor  Mapping:
Power Line, Railway Track, and Pipeline inspection e

i

www.riegl.com
www.ricopter.com




RICOPTER

e

) RICOPTER Main Features & Key Facts

= robust und reliable airbome scanner cartying platform
« full mechanical and electical integration of sensor system components with dircraft fuselage

= carbon fibre main frame, foldable propeller carier arms, and shock-absorbing undercarioge
for stable flight, landings and comfortable fransportation

= NEW RICOPTERControl (RICC):
redundant flight control systermn developed and produced by RIEGL

« pptimized for operation of VUX-SYS Sensor System including camera(s)
= remote control Graupner MC32 (2.4 GHz; telermetry supported)

= 433, 868 or 9156 MHz command and control link;
5.8 GHz live video downsiream

« UN 38.3 ceilified batteries
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b RICOPTER Aircraft Technical Data

Specifications and Performance:

Main Dimensions

ready to fiy 1,920 mm x 1,820 mm x 470 1mm

arms folded for transporiation & storage 624 mm x 986 mim x 470 mim

MTOM (Moximumn Take-Off Mass) 25 kg

Max. Sensor Load up o 6.5 kg

| Emply Welght 11 kg

Max. tested and permitied up to 3000 m {10,000 ff) 234

Operating Altitude AMSL " (under ISA% conditions)

Max. Fllght Endurance up fo 30 min #

Cruise Speed typ. 6 - B m/sec

Take-off / Landing VIOL (Vertical Take-off and Landing)

RICOPTER Transportation Case '

dimensions 1,220 mm x 810 mim x 540 mm

emply waight approx, 20 kg

RICOPTER Ground Station (oplional)
L~ dimensions 525 mm x 437 mm x 217 mm
¥ weight approx. 18.5kg

components = monitor for video downslream

= video receiver with two antenncs

™ « ground station PC

(fight planning, mission guidance)
« intemal batteries for power supply

1) AMSL = Above Meon Saa Level
2y depending on fotor blade configuiation
3 For tight affitude above ground level, operalionot imils for civil unmonned olcroll accoding 1o national iegtiations nove:
to be observed.
4) higher altitucks possitla with ieduced paiformance
B)I5A - Infemationat Slandard Almosphere
) with 6.6 kg sensor load

Limitations:

Max. Ground Speed 14 mfsec !
Max. Tolerable Wind Speed 8 misec
Max. Climb Rate 5m/sec
Max. Descent Rate 2 mysec )

1) elaconicaly imited

Hot / Cold Weather Operation:

‘Min. Operating Temperature

-5°C OAT (Outside Air Temperaiure)

| Max. Operating Temperature

+40°C OAT (Outside Alr Temperature)

page 2 of 4
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Key Facts | RICOPTER
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I RICOPTER Setup with Infegrated RIEGL VUX-SY5 Sensor System

e

The VUX-SYS fits the dedicated mounting bay of the RICOPTER directly without any adaptations. The system is
supplemented by two digital cameras, covering a field of view of approximately 160 degrees. The low weight
of the VUX-SYS enables the RICOPTER to operate up to half an hour at a gross weight of 25 kg.

control unit

~camera for video
- downstream

© RIEGL VUX-1UAV or
RIEGL VUX-1LR

IMU/GNSS unit

2 cameras - optional
(&.g. SONY alpha 6000}

i e sl

) RIEGL VUX-SYS Sensor System Technical Data

| System Componenis « RIEGL VUX-T1UAV
« IMU/GNSS unit with antenna
-« control unit
« up to 2 cametas [oplional)
% RIEGL VUX-1UAV Scanner Performance
when integrated in RICOPTER
Fleld of View (FOV) 230°
S o, effective measurement rafe up fo 350,000 meas./sec
mmax. range @ taiget reflectivity 20 % 550 m
| minimum range 3m
lrange accuracy 10 mm
| Laser Safely Class according fo IEC 60825-1:2014 | Laser Class | (eye safe)
IMU/GNSS Unit
accuracy Roll, Pitch / Heading 0.015°/0.0385°
IMU sampling rate 200 Hz
posiion accuracy (lyp.) 0.05m-0.3m
Camera Interfaces 2x tigger and event marker

The VUX-5YS Sensor Sysiem can also be equipped with the RIEGL VUX-TLR {delails on request).
Detalls 1o be found in the folest RIEGL VUX-TUAV, VUX-HR & VUX-SYS dala shaets,

RIEGL VUX-5YS
Data Sheat Dato Sheet Dala Sheet

RIE
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RICOPTER Ground Station

The Ground Station comes in a PEL-Canying-Case
for easy and safe transporiation and includes:

= monitor for receiving the video steam

* Video receiver with 2 antennos

* mounting possibility for data link

« infernal batteries for power supply

* Ground Station PC for flight planning and configurction
of the mission (optional)

RICOPTER Charging Control Unit

» professional PELI-Canying-Case for easy and safe transporttation
« equipped with dll required connectors and cables

= Powert Supply: 100 — 240 VAC / max. 1,200 Watt

* 2 charging slots for max. 10 A each (2 Charging Control Units are recommended)
» charging time: appiox. 1 hour for 1 set (4 batteries; 2 Charging Control Units)

Furither accessorles avallable [more information on reguesi),

} Further Information & Scan Data Projects

For receiving mote information about the scope of delivery, pricing, and
availability of sample dala, please get in contact with info@ricopter.com.

Reference projects have already been caried out successfully in applications
like: power line & infrastructure mapping, forestry & agriculture, environmental
monitoring, flood analysis, and many more.

You 1T

S e 2
Evaciti Summiy Exocuiin Summcoy Wera B vicheos:
Powe Ui Prajact Evironmenia & Floodt Anohsls youtube comidegiiang

The RICOPIER is a high performance unmanned mulfi-rolor aircraf,

designed & manufaciured by RIEGL Laser Measurernent Systems Gmbl. o @®
it is dishibuted, supported and seviced by RICOPTER UAV GmbH, also ¢ RIEGL compony, / |
Copyight RICOPIER UAY GrobH © 201 7- All lights reserved, g 4

Use of this data sheet other thon for personal puiposes requites RICOPTER UAY GmibH's witien consenl, A RIEGLY COMPANY
Tnis data sheet is compiled with core. However, erors cannol be fully exciuded and ollemetions mighl be necessary.

www.ricopter.com

Data Sheatl, RCOPTER, 2017-09-12



Preliminary Infosheet
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of _power and controi Em‘emaces :ﬂoighﬁbmcard: ,_sensor pcvlood integration and thus enobles

high flexibility in system configuration.

“ Pkey features ,
- redundant hor.dwar.e system design (including flight confrolier CPU and sensors)!
! » sophisticated power management and battery balancing concept
« outstanding build guality for highest reliability, robustness and lifetime
+ femperature-calibrated and damped sensors to optimize operation in harsh environments
« resllient to elecirical short circults, CPU or sensor crash failures, cable breaks, efc.
= rigorous in-flight failure detection, handling, and alamming
« highly customizable and optimized for multi-sensorsysterm mtegroﬁons
« powerful telemetry functions {remote control, on-screen-display, operator software, blackbox) _
« standard (433, 868, 915 MHz) or customizable frequencies; MAVLINK-based command and control link
1} parlly based on open-hardware project Pishawk and open-source fimwaie Px4 :
Interfaces for e |————————
sensor payload by 2 B
Power supply:
2x 5V (intolal 4 A) wo, |
S~ 3 7.5V (in totdl 6 A) 3
-~ 2x 12V (intotal 8 A)
Ix24V(8 A Power :
~l wo, 1 | Management
r 7 Control interfaces:
1xRS232 i and
2x UART (3V3)
3x PWM or /O Pin (3V3) 2 1 s Balancing
A System
& Integration
" examples -
e {?IEGL VUX and minivUX series
= RIEGLBDF-1 e
» ADS-B fransponder
» siten, parachute Srmerommn s e : s C o
~» strobe-light, landing-ight A, S, Misson Comiol AT e WER
» data processing hardware (;g?f;‘;_m} Rrenioad ol Biaok Boic ok i

= data fransmission hardware

~ Thisclola shaotis complad wih care, Howeve, erors connal ba fuly exchuded and allamalions migh! be necessory i é ’ E o

Copyight RIEGL Loser Measirement bysterns GmbH &€ 201 7- A dghls reserved.
Use of this data shisel olhar than Tor personol puipeses fenuiies RIEGLS witen consent.
www.rlegl.com

Prafirfriary info Sheet, RICOPTER RICC, 2017-09-19



oY

Lightweight UA

Qeed up fo

neasurement rote up lo
00,000 meas.jsec
{@ 550 kHz PRR & 330° FOV}

visit our website
www.riegl.com

V Laser Sscanner with Online Waveform Processing

PRILOHA & 3

The RIEGL VUX-1UAV is a very lightweight and compact laser
scanner, meeting the challenges of emerging survey solu-
tions by UAS/UAV/RPAS both in measurement performance
as well as in system integration. With regard to the specific
constraints and flight characteristics of the UAS, the RIEGL
VUX-T1UAV is designed fo be mounted in any orientation and
even undet limited weight and space conditions. Modest in
power consumption, the instrument requires only a single
power supply. The entire data sef of an acquisition campaign is
stored onto an Internal 240 GByte 55D and/or provided as reai-
time line scan dala via the Integrated LAN-TCP/IP Interface.

The RIEGL VUX-UAV provides highspeed data acguisition using o
nanow infrared laser beam and a fast fing scanning mechanism. High-
dccuracy laser ranging is based on RIEGL's unique echo digitization
and online waveform processing, which enables achieving superior
measurement results even under adverse atmaspheric conditions, and
the evaluation of multiple target echoes. The scanning mechanism is
based on an extremely fast rotating minor, which provides fully linear,
unidirectional and parallel scan lines, resulting in excellent regular point
pattermn.

ANEGL

LASER MEASUREMENT SYSTEMS







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

PRR = 50 kHz PRR = 50 kHz

MIALL m.ﬂm{!ﬂ?\c‘«‘ one tansmittad pulse Jn he alt” st 5\ DR 5 BTy Bvompie: L TUAV ot 50,000 posossccond
« et (1 4 Dy 15 K fanpe 10 kaigol = 400 :gosd = bk
o ey Resting Derstty ~ 4.5 plitm?

s (3 VS B T

PRR = 100 kHz

MIAL: o ambiguily / one trangmitied pulse Jin fhe o™ G Ay B Euaepio: VUM TUAY o HORO0G puksssocond
i ; rany o b = 5l =
e, (VAN 15 Rasisfog mﬁ? -m1§.gpa)m§ !

e, (OISR B b

PRR = 200 kHz PRR = 200 kHz

ks L5 T i
MIAT: ne oty fone ionsmilied bl ihe ofd — vty 234 Biompioi  YA0CTUAV of 200,000 pubags
im - o taiiet o 160 m, spood = s
—= bty izim g i i i

The following condiflons are assumed for the Operating Flight Altifude AGL
« ambiguity resclved by mulliple-time-around (MIA) processing & flight planning

= targel size = laser faotpint

+ average ambient brightness

« opeialing flight altilude given at a FOV of 457

Copyright RIEGL Laser Measuiement Syslems GmbH © 2017 allrighis reseved.
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Maximum Measurement Range & Point Density RIEGL VUX®-TUAV

PRR = 300 kHz PRR = 300 kHz

T faciivity |

MITAL no o fone ansmilied pulse Jn the alr” i (53 A 200 Exompie! V- HIAY o 300,000 pilsawsscond
A s G sty S 1 1onge 1o forgel ~ 160 m, spend = Bxn
s (0 ST B Resiphng Folnt Densily - 72 praen®

PRR = 380 kHz

v ambiguity / one ransmillad pulse Jin e :
MIAZ: two transmittad pulses ,in the oit” P Zmﬂ! 325:-
i (ViGN B T

PRR = 550 kHz

o0

R LT ‘ i |.£§“
MIAY: no ambiguily / ene ransmitied puksa Lin the air” 4
MIA2: o transimited pulses n the ok e e

s (0 VISTCHR B R

The following conditions are assumed for the Operoting Flight Alfitude AGL
« ambiguity rasolved by mudliple-lime-around (MTA) processing & fllght planning

« target slze = laser footprint

« average amblent bighiness

« operaling flight allifude given al a FOV ol =45

yaiemns GmibH @ 2017 all dghts raservad.

Copyight RIEGE Laser Measurernent 5
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Maximum Measurernent Range & Point Density RIEGL VUX®-1UAV

PRR = 550 kHz reduced power PRR = 550 kHz reduced power

MIAT: no ambiguity / ene fransmitted pulse Jn fhe o

£
- Dimensional Drawings RIEGL VUX®-1UAV

boltom view all dimensions in mm

e 237 ’
seub- v
= LRI GROMUNG Wi schow
front view side view rear view

™
)
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RIEGL VUX®-1UAV Additional Equipment and Integration

Addilionat Eguip

o

BT
LR L& 3

Cooling Fon

Lightweight shucture with two axial fans providing forced air convection for
applications where sufficient natural air flow cannot be guarantesd. Power
supply is provided via a connector on the rear side of the RIEGL VUX-TUAV.
The cooling fain can be mounted either on the top side or on the bottom
side of the RIEGL VUX-FUAV and is included in the scanner's scope of deli-
VEry.

The cooling fan has 1o be mounted whenever the environmental conditions/
femperatures reguiie (see "terperaiure range” on page 2 of this daio
sheet),

Protective Cap

Jo shield the glass tube of the RIEGL VUX-1UAV from mechanical damage
and solling, o protective cap is provided to cover the upper part of the
instrument during franspott and storage.

Cooling Fan

HEGL VEXAT
RIEGL provides user-fiendly, application- and instaliation-ortented solutions
for integration of the VUX-TUAV LIDAR sensor:

+ RIEGL VUX-5YS
Compilete airbome laser scanning system for flexible use in UAS/UAVIRPAS,
helicopter, gyrocopter and ultra-light aircralt installations comprising the
RIEGL VUX-TUAV, an IMU/GNSS unit and o dedicated contral unit.

« RICOPTER
Ready to fly rerotely piloted aircraft systern with RIEGL VUX-8YS infegrated

s RIEGL VP-1
small and lightweight pod with integrated RIEGL VUX-5YS fo be mounted
on standard hard points and fypical camera mounts of manned helicop-
fers

A

RIEGL VUX.1UAY with oxternal IMU-Sensor {RIEGL VUX-5Y5) Details 1o be found on the relavani dotasheets and infosheats.

Multiple-Time-Around Data Acquisition and Processing

In time-of-flight laser rianging o maximum unambiguous measurement range
Field of View J exists, which is defined by the laser pulse epetifion ate and the speed of
light. in case the echo signal of an emitted laser pulse arives later than the
emission of the subsequently emitled laser pulse, the range resuli becomes
ambiguous - an effect known as , Multiple-Time-Around” (MTA}.

The RIEGL VUX-TUAV allows anging beyond the maximum unambiguous
meadsurement range using o sophisiicated modulation scheme applied to
the train of emitted laser puises. The dedicated post-processing sofiware
RiMTA provides algorithms for multiple-time-around processing, which aufo-
mattically assign definite 1ange results 1o the correct MTA zones without any
further user interaction requited.

) RIEGL Laser Measurameni Systemns Gmbi | RIEGL USA Inc.
i & RisdenburgshioBie 48 1 Orlandlo, Flotda | info@rdeglusa.com | www.ieglusa.com
3580 Hom, Aushia
RIEGL Jopan Lid.
] i Phone: +43 2982 4211 | Fax: +43 29687 4210 i R 2 i L
. oficemianl eaot i Tokyo, Japan | nfo@ileal-lopan.coip | wewiriegl-laponco e

LASER MEASUREMENT SYSTEMS | wwwilagi.com

§ RIEGL Ching Ltd,
Ralfing, China | infoaiaghon | www_:iegl,cn

| www.riegl.com
Copyight RIEGL Loser Measuremment Systems Gk © 2017- Allignis served, ol T Dol Sheet, RIEGL VUX-1UAY, 2017-09-05

Use of this data sheet olher than for personal puposes quires RIEGLS witten consent.
This data sheet is complied vith cole, However, enois cannot be (uily exciuded ond aliemations might be necassary.
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DATASHEET

APX-20 UAV

PRI LOMA &4

HIGH PERFORMANCE GNSS-INERTIAL SOLUTION WITH DUAL IMU'S

The Trimble APX-20 UAV is a GNSS-Inertial
QEM solution designed lo reduce the cost and
improve the efficiency of mapping from small
Unmanned Aerial Viehicles (UAVs), Comprisect
of small, low power, precision GNSS and inertial
hardware components and POSPac UAV
post-raission Differentlal GNSS-inertial olfice
software, the APX-20 UAV eliminates the need
to survey extensive Ground Control Foints
(GCP's), and reduces the amount of sidelap
required to be flown per flight, The innovative
APY-20 UAY features a precision, susvey grade
GNSS receiver and dual inertial measurernent
units; one embedded onto the GNSS-nerlial
board and one as an external snil mountecd

on the sensor to be georeferenced. With this
feature the APX-20 UAV automatically supports
integration on gimbaled platforms wathoul
requiring an externatiniertace Lo an autopilot or
the mount itself.

HIGH ACCURACY,
EXTREMELY SMALL
PACKAGE

Weizhing only 90 grams, and measuring

just 6O x 67 % 34 o for the GNSE-Inertial
boarcl, and only 330 grams and just 61 % 68

% 65 mm for the external IMU, the APX-20
UAV provides unparalieled performance n ar
extrernely small and lightweight package. The

APX-20 UAV compuites a real-time navigation
solution al 100 Hz using its embedded IMU
while simultaneously fogzing the raw IMU data
fromyboth the internal and external IMU at
200 Hz for post-pracessing in POSPac UAY
The highly accurate post-processed posilion
and orientation solutions are used lor divect
geareferencing of cameras, LIDARs and other
SENSors,

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

> Turp your UAY into a profassional mapping
solution

» Ullra-fasl image georeferencing for laster
map production and délivery

#  Reduced number of ground control points,
savng tine and money

= Consistent, reliable, highly accurate results

> Increased collection area per flight for
ereater productivity

> Redundant navigation solution & autopilot
for enhanced safety

Key Features

High-perforimance Direct Georelerencing

solution for improved efficiency and

aceuracy of mapping from simafl

Unmanned Aerial Viehicles
ReduceZelirninate GCP's
Reduce sidelap

v Accurate LIDAR/Camera
georeferencing
» Seamless workilow with

pimballed platforms

Compact OEM rodide complele with

survey-grade mulli-frequency GNSS

recelver and embedded and external

IMU's

Applaniz IN-Fusion™ GNSS-Inertial and

SinartCal™ compensation technology

for superior position and orientation

performance

POSPac LAV Differential GNSS Inertial

post-processing softwaie for highest

agcuracy gearelerencing

RTK real-time position for precision

landing and real-time mapping

applications

Supports all common RTK corrections
suchas CMR, CMR+, RTCM

3
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DATASHEET

TECHNICAL SPECIFICATIONS
System Summary
Advanced Applarix IN-Fusion™ GNSS-Inertial integralion technoiogy
Dual IMU with solid-state MEMS inertial sensors sith Applann, Smartial™
compensation technology
Advanced Trimble Maowell Custom G-
336 Channats

~GPSLLCAAL2C L 2ELS

~ GLONASS: LE CAA, L2 C/A, 13 CDMA?

= BeiDow: BI, B2

- Galileo!; L1, ESA, ESB, ESARBOC

- Q785 L1 G/A, L1 SAIF L1C, L2C, L5 LEX

- 5BASI L1C/A LS

= MSS L-band: Trimble RTX, OrnibTAR
High precision muitiple correlator for GNES pseudorange measurements
Unfiltered, unsmoothied pseudorange measurainents data for fow noise, low
multipath error, low time domain correlation and high dynamis response
Very low noise GNSS carrier phase measurements with <l mm precisionina 1 Hz
bandwidth
Proven Trimble low elevation Uacking lechnology
100 Hz position, roll, pitch and hieading output
U data rate 200 Hz for both interal and externat kit
Navigation output format: ASCH {MMEA-0182), Binary (Trimble GS0F)
Supported Reference nput: CMR, CMR 3, sCMRy, RTOM 2.1, 2.2, 23, 340,31
Support for POSPac UAV post-processing soltware (included)y
Noexporl permif requared

survey techinology

B .

P4 s

LAN INPUT/OUTPUT
All Elhernet functions are supported through dedicated 1P aderesy (Static o
BNS) simultaneously.

TCPAP and LIDP
paosition, allitude, velocity, track snd spead, dynamics,
perormance metrics, GNSS datay

HTTP Web based Control sottware (GUL) for easy systom
coiguration and tow rate display, Support for o comimon
browsers (1E, Safaes, bMogilla, Google Chrome, Firefoxy

SERIAL INPUT/OUTPUT

RS232 level port

TTL tevel (3.3 V) port

Parameters ASCH and Binary data streaming (Time tag, PPS syne, atatus,
position, attiude, velocity, track and speed, dynamies,
performance metrics, GNSS data), relerence input (CME,
CRR+. sCMRx, RTCIY, conliguration messages

OTHER INPUT/QUTPUT

PPS (pulse-per-second) Time Syiie Pulse outpot

Event Input (2} Two time marl of external events
TTL 3.3V pulses, max rate 50 Hz

Digital {/0 (3)

LOGGING
Internal Logging
External Logging
Parameters

& GByte Flash memory

LISE 20 Device port

Time tag. status, position, attitude, velooity, rack and
dynamigs, performance metrics, rawe MU data (200 Hi), raw
GNGS data

speed,

1 Desvelaped inder a Lizense of Bre Suropean Union sd the Europesn Spacs Asency

2 Typical pertonmance. Actual resuits are dependant upon satefite confizuration, almospheric conditions anid
wlher emisonmental effecls

3 Typdeat survey wission profile, mae RMS ercar, Heading erron will cresse Jor o speed atar spphcations and
wir hoverasg

4 Regires bage slation sod rodie link, sold geparstoby

5 POSPar UAV, shost base g opetation

6 Sensor bandwidih {3 3 smghtude) - 50 Hz

7 Sold separately

B There is no olicisl GLOMASS L3CDWA or Galleo £6 1G4, The curesad tracking capabilily 18 Based on pulicly
avaitable information. Fulf recaiser compaditality cannol e guarsteed

G Mol including extecnat IME

10 feat time performance bazed upoa inlesnn IMU

1% Post precessed performance based ypor exleral IMU

ASCH and Binary dala streaming (Tane tag, PPS syine, status,

LED drivers with dedicated hunctionadity for systems integralors

APX-20 UAV

INERTIAL MEASUREMENT UNITS (IMUS)

Temperature

i

1408,
/- 550y

Internal onbioard
IMUsY

6168 %G5
(LW H)

47510 36 VDC
(AW miax)

External /308,

e
LTI v doodpe 10193

PERFORMANCE SPECIFICATIONS? (RMS ERROR)
Unmanned Airborne Vehicle Applications

TG
Pasition {m) 15-30 0520 002- 006 0.02-005
Valocity (m/s) 005 005 002 0010
Roll & Piteh (es) folen] 003 003 0015
True Heading” {deg) 0.30 u2a 018 8035

PHYSICAL CHARACTERISTICS

Gize? G671 6OW x 34 Hmm
Weight" e .80 grams
Power? erin rAngE m])ui 8 32 V Dr‘ typu‘.jl phOwer

consumplinn of 4W at reom temperature

£ 44 Pin Header Samtec TMM-122-03-5-5-MW
(mating part FCI 90318-0441.F)

It Connector: Molex 503148

(mating part Molex 5031493

. Gonnector: MMCX receplacle

Gutput Voltage: 33V DC 1o 5V OO

Maximum Current. 400 mA

Mintum Inpul Signat Slrengthe 225 dB

Comnectors

Antenna Port:

ENVIRONMENTAL CHARACTERISTICS
Temnperature: A0 deg C o +75 deg © (Operational)
55 dep C (o485 deg C (Storage)
............. +/- 75z Survival

Y ln‘)”u R H. aon-condensing at 160 deg G
15 m/sec

15,000 m

Mechanical Shotlk:
Operating Huredity:
Maxirninn Operating Luvits

ADDITIONAL ACCESSORIES”

Lvaluation Kil {Developrient Board)

POSPAC UAV OFFICE SOFTWARE

Post-processed Ditferential GMSS-Inertial SW lor APK-20

200 Hz Nxm}'analwniuh-ﬁn tPasition, Velocity, Orientation, Rates, Accelerations)
o Applan BN-Fosion GNSS-Integration technology

Full support for DAY dynamic maodlels
+  Single Base Differential GNES-erbial processing

Forward and reverse processing with aplimal Smoother with support for Applanix

Smartiiase virlual reference station module’

Specifications subipet b clinge wihou notie,

TRIMBLE APPLANEX

85 Leek Crescent
Richimond Hill, Ontario
L4B 363, Canads
+1-289-695-6000) Fhone

www applanix.com
arbome@applanix.com

2 Tomble lonso ave fradomarks of Timbke, s ginderad i Ualled States and s othar countrizs. Al other Wadematks e e poperty of thel ressective owners
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INFO SHEET

POSPAC UAV

PRILOMA .5

POST-PROCESSING SOFTWARE FOR DIRECT GEOREFERENCING ON UAVS

POSPac UAV is Applanix’ industry-leading
differential GNSS-aided inertial post-processing
software for georeferencing data from the
Trimble APX series of board sets flying on

smal UAVs. POSPac UAV turns your UAV into
alow-cost, highly efficient, professional grade
miapping solulion cormpatible with cameras,
LiDAR and other mapping 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 surveyars flying
small UAVs:

»  Achieve high accuracy position and
orientation ready for map production,
minutes after data collection

> Eliminate or reduce the need for Ground
Control Points

» Fly less sidelap for greater effciency

» Map maccessible and dangerous areas
rernotely with lower cost

WHY POST-PROCESSING?

POSPac UAV post-processing produces
ahigher accuracy and more robust
georeferencing solution that can be generated
in real-time, all within minutes of flying.

> ltuses "gap-free” dedicated base station
data ar that from a CORS service instead
of corrections over a radio link that can be
Jammed or interrupted.

>t uses the inertial data to bridge outages
in the rover GNSS receiver data to ensure a
continuous, gap free pasition and orientation
solution.

# |t improves the accuracy of both the position

and orientation (especially heading), by
running the data forward andreverse in time.

INDUSTRY LEADING
SOFTWARE

= POSPac UAV is integrated wilh Applanix’
industry leading IN-Fusion™ GNSS-Aided
inertial processing technology for:

-robust, centimeler level position and
orientation information worldwide without
reference stations

- mnaintaining full accuracy before and atter
GNSS outages

- no restriction on minimum number of
satellites

- fly turns without limiting bank angles =>
faster turns
»  POSPac LAV also includes Applanix

SmariBase Cloud for generating a set
of observations for a virtual base station
exactly where and when you need it, and
emails it to your inbox ready for Differential
GNSS processing (where available)

YOUR BENEFITS

»  Reduced acquisition costs

» Recuced re-work costs with "know before
youi go" in field quality controf

» Faster production

> Better accuracy

> ncreased utilization

s L L PR

Key Features

Cm-level post-processed DGNSS
position accuracy

- remaoves the need for Ground Control
Points in aero-triangulation (AT)

- achieve cm level accuracy in LIDAR
point cloud

Accurate GNSS position lranslation
from Antenna Phase Center (APC) to
SENSor origin

- eliminates the need to estimate offset
in AT which results in better accuracy

- obtains cm levetaccuracy in LIDAR
point cloud

High accuracy orientatiori

- strengthens the geometry in the AT
block which reduces or eliminates
sidelap

- obtains em level accuracy in
LIDAR point cloud

Speeds up processing time of AT by
improving point matching success and
blunder detection

200 Hz Georeferencing solution
- filters out bad GNSS abservables
- improves heading accuracy

recuces interpolation errors to sensor
sampling times

Autornaticaily survey in dedicated base
stations direct from POSPac using
Trimble Centerpoint™ RTX™

- streamiline map production work{low
Full transformation support
-user seleciable datums and projections

- transformation to camera Exterior
Orientation

N ABLMEL Camonur

www.applanix.com/products fdg-uavs
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» projeci-oriented software
for managing and processing
RIEGL ALS and MLS dota

* operation in o mulfiple-
‘workstation environment,
o parallel task processing

e fast access fo data for inspection
1 in different visualization formals

« system colibration and
scandato adjustment

s statistical analysis of
referencing, matching quality

s interfacing to third party
soffware packages

D POCEss!

na SQ{MO(B

.—” P o RIFG# Seon Y)U‘G

PRILOHA L, 6

for RIEGL Scan Data

RIPROCESS Is designed for managing, processing, analyzing,
and visualizing dala acquired with airborne laser scanning
systems [ALS systems) and mobile laser scanning systems
(MLS systems) based on RIEGL® Laser Scannets. Data export
in geodetic systems is supported by the GeoSysManager.

RIPROCESS is project-oriented and enables the user fo manage all
data acquired and processed within o single project, This data
includes project data, scanning system  information  such s
mounting informotion and cdlibration, faser row data, eg. the
digitized echo signals from the RIEGL Laser Scanners, camera
data, position and orentation data from the INS/GNSS system,
and georeferenced point cloud with additional attributes for every

measured point.

Data processing tasks include, eg. full woveform analysis and
georeferencing laser data by merging it with the trajectory derived
from the INS/GNSS system, These functions are provided by
the RIFGL Software RIANALYZE and RIWORLD, respectively.
RIPROCESS is intended for mass dala production in
o multiple-workstation  envionment.  RIPROCESS

- makes use of these programs, which can be
& installed on different workstations and  are
L accessed via RISERVER.

visit our website www.riegl.com

LASER MEASUREMENT SYSTEMS

Data Processing Software

G-



RIPROCESS Data Processing

RIPROCESS  distibutes  the
compuiational load o the
avaiiable server-enabled pro-
cessing tools in the form of in-
dividual tosks thus opfimizing
datfa throughptt,

For data quality analysis laser
scans can be visualized in 2D
and 3D in various ways, e.g., in
tue color, in colorencoded

height, height differences,
in point density, and many

Fig. 1 Mobile laser scan dota,
color-coded reflectance

more, Even huge amounts of
data can guickly be accessed for display in 30, @uality of scon data
macitching can be assessed in different ways, by visual inspection or
by statistical analysis.

In order 1o improve data qua-

lity, RIPROCESS offers an inte-
grated scan data adjustment
feature based on matching
data acquired on planar ob-
jects, e.g. roofs of buidings.
Dota  acquired on planar
objects Is automcitically de-
tected within the scan data
and displayed for inspection
in 2D and 3D. Parameters op-
fimized within the scan data

AN AR s A

adjustment include systern

cdlibration  Information, and

Fig. 2 Alrborne loser scan doto,
color-coded height

up fo 6 offsets (angular and
transtational for each single scan. Terestially surveyed control points
or planar conltrol objects can also be used fo additionaily improve
absolute georeferencing of the data sel.

RIPROCESS allows data export in the widely-used LAS format (amongst
others) 1o execute common tasks such as classification, friangulation
and decimation by third-party soffware packages. The included Geo-
SysMianager offers a powerful tool for exporting the geo-referenced
point cloud in Carfesion ECEF, geographic and local gid coordi-
nates. An interface to RISCAN PRO, the accompaonying software for
RIEGL's terrestrial 3D scanners, allows ufilizing further visualization and
poinfcloud manipulation tools.



RIPROCESS Workflow

. RIPROCESS | -------=---------~- .
et ' Laser Scanner Raw Data @,
X {full wavetorm scan data
Laser Scanner Raw Dala files, .sdif
(discrete scan daota files, — t
.2dd, Jxp) B LY )
= ~ RIANALYZE
i . coordinate transformation
SDCImport — ' v

; Laser Scan Data

Mounting orlentation i e soOnRherS oW
it coordinate system (.sdc)

s N U

EE N OE W OR R RN WS R W NI R W R R ERE R W NS W oW om omom

BMoEm R momow W WM OE W & MR W O OM R Mmoo W om om o ow om o ow

Calibration e . RWORD
information P RATHnGiRn o los cen auitg
and frajectory dala,
A datg coordinate fransformation:
: v
i
i
Data Visualization & Laser Scon Data »
Soan Data Adjustment """ nvarlous coordinate legend:
U : ieference systems !
: Data acquiled or
generated by RIEGL
“““““““““““““““““““ R AL i e hard- or soffware

RIEGL
software modules

——i gssential workllow - - opfional workflow

1) using GeoSysManager

RIPROCESS Key Features

* Project-oriented managing software for processing of RIEGL airborne and mobile laser scanner
data from raw data to point-cloud-based data in Cartesian ECEF or map projection {e.g. UTM)
utilizing RIANALYZE and RIWORLD in remote control mode

* Fast access to data for visual inspection in a large variety of visualization formats, ranging from
color-coded raster data fo digitized echo data for every laser measurement {depending on
tised laser scanner)

* Sysfem calibration and scan data adjustment based on motching data acquired on fiatl objects

» Statistical analysis of malching quality of scan data; comparison of laser data fo surveyed
reference objecits

* Inferface to further posi-processing fools via LAS, Terrasolid, and ASCH data exchange

¢ Operation in a mulliple-workstation environment enhancing data post-processing throughput
by parallel computing

* Serves as platform for RIPRECISION MLS/UAV for point cloud adjustment of mobile and
UAV scan data [opfional)

* Operates different hydrographic processing fools {optional) for RIEGL's topo-hydrographic
laser scanners

o
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RIPROCESS System Requirements

Operating systems: Windows Vista Professional, Windows 7 Professional,
32 or 64 bit operating system

Memory reguiremnents: 1024 MB RAM minimum, 2048 MB (32 bit} / 4096 MB (64 bif)
or more recomimendead
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.

Disk space requirements: approx, 130 MB of free disk space for the program and plugins
{not including project data)
at least 100 GB recommended for your own projects
optional: Dedicated RAID controller {e.g. RAID 0 mode) and fast
hard disks 1o speed up file access

- Interfaces: Network interface (Ethemet, LAN)
Graphics requirernents: Screen resolution al least 1024 by 768 pixels
™ OpenGl accelerated graphics card

(OpenGlL 2.0 or higher required)
nVIDIA Geforce series recommended (GeForce-7 or highet)

Peripherails: 3 button mouse, optical wheel mouse recommended
standard keyboord

RIPROCESS Download Information

RIPROCESS is available for download in the members’ area of
www.riegl.com

S In order o download RIPROCESS, it is necessary o be registered.
After registration and activation, you will be able to download the
curent version. Subsequently, you will be kept updated in case of
later software version releases.

| RIEGL Loser Measurement Sysfems GmbH | RIEGL USA Inc.

; &) Risdenbugsiaie 48 Oilando, Hotda | inlo@ieglusa.corm | wwwiegluso.corm
AE80 Homn, Ausiia 3
B, sy il RIEGL Japan Lid,
Phone: +43 2982 4241 | Fax +43 29024210 L yghn Japan | info@neqgl-lapen.coip | wew.ieghapan.cojp

office@riegl.co.of RIEGL Chine Lid,
wwwiieglhcom s
LASER MEASUREMENT SYSTEMS it Baljing. Ching | info@idegi.on | wu:w.ﬂegi.cn

www.riegl.com

Infoimattion containedt herein s believad 1o be accurate ond eiiable, However, no responsioiily Dota Shaot, RIPROCESS, 2016-09-18
Is assurmed by RIEGLE ot ils use, Technical dafo ara subiect 1o chonge without notice.
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PARAMETRY PRO HODNOCENI NABIDKY

Technicka Groven

maximainé 20 bodii:

51) Doba letu s LIDAR skenerem a jednou kamerou na jeden bateriovy set —

ad3) Vice nez 25 minut....

Kritérium Bodové hodnoceni dle ZD
predloZené
uchazedem
ad1) Min. 15 minut.. max. 20 minut. ... 0 bodu
ad2) Vice nez 20 minut... max. 25 minut. ... 10 bodii
30 minut 20 bodii

$2) Maximalini vzletova hmotnost (MTOM) — maximainé 10 bodu:

Kritérium Bodové hodnoceni die ZD
prfedioZené
uchazecem

ad1) Min. 15 kg max. 18kg..... 0 bodi

ad2) Vice nez 18 kg... max. 21 kg.... 5 bodu

ad3) Vice neZ 21 kg.... max. 25kg.... 25 kg 10 bodi

§3) UziteCné zatizeni bez baterii (Payload) — maximalné 10 bod:

Kritérium Bodové hodnoceni dle ZD
predloZené
uchazedéem

ad1) Min. 5,5 kg max. 58kg.... 0 bodi

ad2) Vice nez 5,8 kg... max. 6,3 kg.... 5 bods

ad3) Vice nez 6,3 kg.... 6,5 kg 10 bodd

7.
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COPTER

.. ARIEGL® COMPANY

i L
PONYSTAR s.r.0.
Skryjova 1606/8, Husovice ‘
61400 Brno
CZECH REPUBLIC |

L o
Ihre Nachricht vom Ihe Zeichen Unser Zeichen Datum
" - MM/NZ 24.04.2018

Subject: Letter of Information

Dear Ladies and Gentlemen,

RICOPTER UAV GmbH with its business address at 3580 Horn, Ing. Karl Prokschgasse 4, is a E
subsidiary of RIEGL Laser Measurement Systems GmbH and the distributor for the RICOPTER UAS !

and its payloads.
We would llke to inform you hereby that, to the best of our knowledge, the following applies:

* The RICOPTER does not fall within the scope of the Directive 2004/108/EC relating to
electromagnetic compatibility, because the aforementioned Directive does not apply to aircratft.

* 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 its scope.

We hope to have satisfied your requirements and we remain,

Horn, April 24th, 2018

orn, Ing. Karl Proksch-Gasse 4
AUSTRIA

Enclosure: Declaration of conformity, RICOPTER remole control (2 documents)

RICOPTER UAV GmbH A-3580 Horn, Ing. Karl Proksch- i




Prekiad
RiCOPTER

RIEGL COMPANY

PONYSTAR s.r.0,
Skryjova 1606/8
614 00 Brno

Ceska republika

Véc: Informaéni dopis

Ddmy a pdnové,

RICOPTER UAV GmbH, s obchodnim sidlem 3580 Horn, ing. Karl Prokschgasse 4, je dcefinou
spolecnosti RIEGL Laser Measurement System GmbH a distributor pro RICOPTER UAV a souvisejiciho
vybaveni.

Radi bychom Vs seznamili s ndsledujicim:

* RICOPTER nespada do oblasti plsobnosti Smérnice 2004/108/EC tykajici se
elektromagnetické kompatibility, jeliko? wie uvedens smérnice se nevztahuje na letadla.

¢ Ddlkové oviddani pfistroje RICOPTER je upraveno Smérnici 1999 / ES pro radiova zafizeni a
telekomunikaéni koncova zafizeni a je proto vylouéeno z piisobnosti Smérnice 2004/108 / ES.
Certifikat pro dalkové ovlddani CE je souasti pfisluiného prohlaseni vyrobce.

»  Napéti baterii RICOPTER je niZ&i neZ jmenovité napéti elektronickych zafizeni, které spadaj
do oblasti plisobnosti Smérnice 2006/95 / EC (Smérnice o nizkém napéti) a nespadaji do jeji
pusobnosti.

Doufame, Ze jsme odpovédéli na Vase pozadavky a jsme s pozdravem

Razitko a podpis

Horn, 24. dubna 2018

- Konec pfekladu -



RIEGL Doc. No.: SC-CECD-005254-001-14112017.doc

: LASER MEASUREMENT SYSTEMS

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

Manufacturer: RIEGL LASER MEASUREMENT SYSTEMS GmbH
Address: Riedenburgstralie 48

3580 Horn

Osterreich

The manufacturer declares, that the products of

Type: Lightweight UAV Laser Scanner with Online
Waveform Processing RIEGL VUX-1UAV

Lightweight UAV Laser Scanner with Online
Waveform Processing RIEGL VUX-1LR

Heigh-Performance LiDAR Sensor for KINEMATIC
Laser Scanning RIEGL VUX-1HA

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 26", 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, April 04" 2018

This declaration cerlifys the accordance with the listed directives, however it does not imply any
assurance of specific properties. The safety hints as given in the user's manual are to be
observed.This EC Declaration 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 Conformity are not
valid.

7.




?g‘e P’EGL Doc. No.: 8C-CECD-005254-001-14112017.doc

: 3@;\} LASER MEASUREMENT SYSTEMS

Annex to the EC-Declaration of Conformity

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

The accordance of the products with 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 26", 2014, has been proved by
observance of the following standards:

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

CISPR 16-1: Edition 2.1 Specification for radio disturbance and immunily measuring apparatus and

2002 methods - Part 1: Radio disturbance and immunity measuring apparatus
CISPR 16-2: Edition 1.2 Specification for radio disturbance and immunity measuring apparatus and
2002 methods - Part 2: Methods of measurement of disturbances and immunity

EN 61000-4-2; 2009 Electromagnetic compatibility (EMC); Part 4-2: Tesling and measurement
techniques - Electrostatic discharge immunity test (IEC 61000-4-2:2008)

EN 61000-4-3: 2006 + Electromagnetic compatibility (EMC); Part 4-3: Testing and measurement

A1:2008 + A2:2010 techniques - Radiated, radio frequency, electromagnetic field immunity test
(IEC 61000-4-3:2006 + A1:2007 + A2:2010)

EN 61000-4-4: 2012 Electromagnetic compatibility (EMC); Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test (IEC 61000-4-
4:2012)

EN 61000-4-5; 2014 Electromagnetic compalibility (EMC); Part 4-5; Testing and measurement
techniques - Surge immunily test (IEC 61000-4-5:2014)

EN 61000-4-6; 2014 Electromagnetic compatibility (EMC); Part 4-6. Testing and measurement
technigues - Immunity. to conducted disturbances, induced by radio
frequency fields (IEC 61000-4-6:2013)

1) Tests have been performed using a configuration of the instrument as described below:

RIEGL VUX-1UAV

Power supplied via external laboratory power supply unit @ 24V DC

Original RIEGL shielded power supply and data cable

GPS antenna outside testing rcom, 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.




Preklod

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

EC PROHLASENI O SHODE
podle smérnice EMC 2014 / 30/EU, pfiloha IV
Vyrobce: RIEGL LASER MEASUREMENT SYSTEMS GmbH

Adresa: Riedenburgstrasse 48
3580 Horn
Rakousko

Viyrobce deklaruje, Ze produkty typu:

® Lightweight UAV Laser Scanner with Online
Waveform processing RIEGL VUX- 1UAV

e Lightweight UAV Laser Scanner with Online
Waveform processing RIEGL VUX- 1LR

e Heigh-Performance LIDAR Sensor for KINEMATIC
Laser Scanning RIEGL VUX-1HA

véetné moZnosti uvedenych v uZivatelské prirucce, a pokud jsou dodavény s oznaéenim CE od wyrobce,
spltiuji poZadavky Smérnice EMC 2014/30 / EU o harmonizaci pravnich piedpis( Clenskych stath
tykajicich se elektromagnetické kompatibility ze dne 26. 02. 2014

Produkty byly testovany v typické a/nebo kritické konfiguraci.
Dalsi podrobnosti uvadi pfiloha, kterou je tfeba povazovat za nedilnou soudast tohoto prohlddeni,

Horn, 04. duben 2018

podpis

podpis

Toto prohldseni potvrzuje shodu s uvedenymi smérnicemi, nicméné neznamend jistotu konkrétnich
vlastnosti. Je tfeba dodrZovat bezpeénostni pokyny uvedené v ufivatelské pfirucce. Toto prohldseni o
shodé ES muZe byt pfeddno tfetim strandm pouze beze zmén. Extrakce nebo dpravy vyZaduji pisemné
povoleni spolecnosti RIEGL LASER MEASUREMENT SYSTEM GmbH.

Nesignované Prohldseni o shodé neni platné.

7.
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RIEGL Doc. Nr. : SC-CECD-005254-001-14112017.Doc
LASER MEASUREMENT SYSTEM

PRILOHA K PROHLASENI O SHODE

Produkty: RIEGL VUX- 1UAV
RIEGL VUX- 1LR
RIEGL VUX-1HA

Shoda vyrobkii s predpisy Smérnice EMC 2014/30 / EU o harmonizaci pravnich predpist ¢lenskych
statl tykajicich se elektromagnetické kompatibility ze dne 26. 02. 2014 potvrzuje dodriovani
nasledujicich standard:

EN 61326-1: 2013 Elektricka méfici, ridici a laboratorni zafizeni- poZadavky na EMC
{IEC61326-1:2012)

CISPR 16-1: Vydani 2.1

2002 Specifikace metod a pfistrojli pro méfeni vysokofrekvenéniho rudeni a
odolnosti proti vysokofrekvenénimu rugeni - Cést 1: Pfistroje pro méfeni
vysokofrekvencniho ruseni a odolnosti proti vysokofrekvenénimu rugen

CISPR 16-2: Viydani 1.2
2002 Specifikace metod a pfistroji na méfen{ radiového ruseni a odolnosti proti

radiovému rueni - Cast 2: Metody méfeni rugeni a odolnosti

EN 61000-4-2:2009 Elektromagneticka kompatibilita{EMC) — ¢dst 4-2: Zkusebni a méFici technika-
Elektrostaticky vyboj- Zkouska odolnosti (IEC 61000-4-2:2008)

EN 61000-4-3:2006

A1:2008, A2:2010 Elektromagneticka kompatibilita(EMC) — &ast 4-3: ZkuSebni a méfici technika-
Vyzarované vysokofrekvenéni elektromagnetické pole-Zkouska odolnosti
{IEC 61000-4-3:2006, A1:2008, A2:2010)

EN 61000-4-4:2012 Elektromagneticka kompatibilita(EMC) — ¢ést 4-4: ZkuSebni a méfici technika-
Rychlé elektrické piechodné jevy/skupiny impulzii — Zkouska odoinosti {IEC
61000-4-4:2012)

EN 61000-4-5:2014 Elektromagneticka kompatibilita(EMC) — ¢ast 4-5: ZkuSebni a méfici technika-
Razovy impuls-Zkouska odolnosti {IEC 61000-4-5:2014)

EN 61000-4-6:2014 Elektromagneticka kompatibilita(EMC) — Cast 4-5: ZkuSebni a méfici technika-
Odolnost proti ruenim Sifenym vedenim, indukovanym vysokofrekvenénimi
poli (IEC 61000-4-6:2014)

.



% Testy byly provedeny pfi konfiguraci pfistroje, jak je popsano nize:

RIEGL VUX- TUAV

» Napajeni dodavané externim laboratornim napdjecim zdrojem @24V DC

e  Origindlni RIEGL stinény zdroj napdjeni a datovy kabel

# GPS anténa umisténa mimo testovaci mistnosti, pripojena pies kabel antény GPS pro
synchronizaci ¢asu

Jakékoliv zmény modifikaci pfisiroje nebo jeho pfislusenstvi, které nejsou vyslovné schvaleny firmou
RIEGL LASER MEASUREMENT SYSTEM GmbH, stejné jako nedodrzeni pokyni pro instalaci, mohou

zptisobit skodlivé ruseni a zruSeni opravnéni k provozu tohoto zafizeni.
o~

- Konec prekladu -
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