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1 INTRODUCCION

El presente documento describe las caracteristicas de plan de vuelo disefiado para cumplir las tareas
definidas para la captura y procesamiento de fotografias aéreas e informacion LIDAR contrato 018 de
2021. Lo anterior, en aras de garantizar la correcta toma de datos, considerando, las condiciones
topograficas de la zona ademas de las condiciones meteoroldgicas complicadas que se presentan
actualmente en el pais, y en especial dentro del area de interés, tal y como se reporta en los informes
semanales del prondstico del tiempo, surgen dos alternativas de plan de vuelo, ambas cumpliendo a
cabalidad en calidad y precision de acuerdo con lo dispuesto en el anexo técnico del proyecto.

2 ZONA DE INTERES

Las tareas de captura involucradas en este proyecto fueron planeadas para un area de estudio ubicada
en el departamento de Risaralda y que cuenta con una extensién aproximada de 57.998 Ha. se
presenta a continuacion:
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Figura 1 Ubicacion del area de interés.
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3 DISENO DEL PLAN DE VUELO

El plan de vuelo para la toma de fotografias aéreas e informacién LIiDAR del poligono que conforma el
producto 2 y producto 3 ubicado en el departamento de Risaralda se realizé implementando la
herramienta TrackAir, el plan de vuelo fue generado contemplando las zonas correspondientes a los
productos 2 y 3 como una sola area de trabajo. Es de considerar que, ambas alternativas aseguran la
calidad y precision requerida para la ejecucién efectiva del proyecto.

3.1 ALTERNATIVA 1.

Los parametros con los cuales se hizo el disefio se muestran en la siguiente tabla:

PEREIRA DOS QUEBRADAS LA VIRGINIA

ALTURA PROMEDIO mts |
800 | 2624
VELOCIDAD fggfﬁ’;}
FOV 60
PRR 240
CANTIDAD DE FOTOS PROYECTO 5200
TOTAL
NUMERO DE FAJAS 163
RECUBRIMIENTO LONGITUDINAL 70%
RECUBRIMIENTO TRANSVERSAL 30%
GSD (m) 0.1
DENSIDAD (PT/M2) 3.4

Tabla 1 Caracteristicas del plan de vuelo disefiado para la alternativa 1. Fuente: Autor, 2021.
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Figura 2. Visualizacion oblicua del plan de vuelo disefiado

3.2 ALTERNATIVA 2.

Los parametros con los cuales se hizo el disefio para la alternativa 2, se muestran en la siguiente tabla:

PEREIRA DOS QUEBRADAS LA VIRGINIA

ALTURA PROMEDIO mts |
800 | 2624
VELOCIDAD fggﬁ% 7h
FOV 60
PRR 240
CANTIDAD DE FOTOS PROYECTO 717
TOTAL
NUMERO DE FAJAS 157
RECUBRIMIENTO LONGITUDINAL 70%
RECUBRIMIENTO TRANSVERSAL 30%
GSD (m) 0.1
DENSIDAD (PT/M2) 3.4

Tabla 2 Caracteristicas del plan de vuelo disefiado. Fuente: Autor, 2021.
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Figura 3. Visualizacion oblicua del plan de vuelo alternativo disefiado para la correcta toma de los datos.

Se confirma que con los equipos y plan de vuelo propuesto se obtendra informacién que permita
cumplir con las especificaciones contractuales del proyecto.

Considerando las condiciones propias del poligono de interés, referentes a topografia y condiciones
atmosféricas, el plan de vuelo se disefié con una altura promedio de 800 m sobre el terreno. La
topografia de la zona facilita y permite la operacién aérea entre las 8:00 a.m. y 4:00 p.m. siempre y
cuando las condiciones atmosféricas permitan realizar la captura de forma adecuada.

El vuelo se ejecutara usando en simultaneo los sensores RGB y LIiDAR en un mismo vuelo de captura.
4 TOMA DE IMAGENES DIGITALES

Se realiz6 el planeamiento de vuelo para ejecutar la adquisicion de imagenes digitales a color (RGB)
con tamafio de pixel de 10 centimetros para la zona de producto 2 y 25 centimetros para la zona
productos 3. Asi mismo confirmamos que se obtendran los permisos de operacion aerondutica
exigidos por las autoridades colombianas a saber:

= Registro de operaciones otorgado por la Aeronautica Civil, para trabajos de toma de
fotografia para la aeronave HK4870. Dichas aeronaves de propiedad de la empresa
ISATECH CORPORATION SAS.

= Permiso de la Fuerza Aérea Colombiana para la misma labor.
Los demas exigidos por la Direccién Antinarcoticos, la Policia Nacional y la DIAN. Los cuales podran

ser aportados a Unidad Administrativa Especial de Catastro Distrital - UAECD si desea
verificarlos.
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El disefio Geométrico del Vuelo, estuvo conformado Unicamente por tramos rectos con las siguientes
caracteristicas:

a. Superficie de Trabajo v zona a recubrir: Se cubrié el 100% del area de interés
requerida por Unidad Administrativa Especial de Catastro Distrital - UAECD.

b. Proyeccion Cartogréfica: La ejecucion del vuelo digital asistido con el sistema
Airborne GPS, estara basado en el Sistema WGS-84.

c. Tamafio de Pixel: El tamafio de pixel a obtener, sera de 10 centimetros para la
zona de producto 2 y 25 centimetros para la zona productos 3.

5 EQUIPOS QUE SE EMPLEARAN EN LA CAPTURA DE INFORMACION AEREA
o AERONAVE HK4870

EQUIPO FOTOGRAMETRICO AEREO
e Sensor lidar Trimble Harrier 68i (400khz).

e Céamara fotogramétrica digital Phase One ixu-r 1000 (100_megapixeles), con lente RGB
Rodenstock.

e [IMU y GPS Applanix Pos/Av. combinado con tecnologia GNSS para proveer precision
posicional 3D, velocidad y altitud.

o Receptor GNSS Trimble bd960 GNSS Receiver module.

o Receptor de trabajo pesado GNSS/INS Span-se provee solucion de posicién 3d, velocidad y
altitud del vuelo.

¢ IMU-CPT combinado con tecnologia GNSS para proveer solucion de posicién 3d, velocidad
y altitud del vuelo.
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5.1 AERONAVE HK4870

Aeronave Tipo Cessna 182T matricula HK4870. Con todos los requisitos exigidos por la Aeronautica
Civil de Colombia y modificaciones para el montaje de Sensores Remotos hechas en USA y
debidamente aprobadas por la Federal Aviation Administration de U.S.A

5.1.1 CARACTERISTICAS

Longitud: 8,8 m (29 ft)

Envergadura: 11 m (36 ft)

Altura: 2,8 m (9,3 ft)

Techo de servicio: 5.517 m (18.100 ft)

Velocidad maxima operativa: 370 km/h

Velocidad crucero: 268,5 km/h (167 MPH; 145 nudos) a 2.100m (6.890 ft).
Velocidad de entrada en pérdida: 100 km/h (62 MPH; 54 nudos)
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6 EQUIPO FOTOGRAMETRICO AEREO

6.1 SENSOR LIDAR TRIMBLE HARRIER 68| (400KHz)

imble Harrier 68i

r Mapping System
-ﬂ..\, o

KEY FEATURES PERFECTLY INTEGRATED SOLUTION PRODUCING VERY DENSE POINT CLOUDS
AND GEOREFERENCED ORTHO IMAGES FOR YOUR MOST CHALLENGING
AERIAL MISSIONS

Up to 400 kHz laser pulse rate

v ¥
« Scan speed up to 200 Hz The Trimble® Harrier 68i is an advanced The integrated digital medium-format
L — corridor mapping systam with 2 400 kHz frame camera has been designed to
* Full waveform digitization 3 o 5 3 X
§ 2 blasting pulse repetition rate to generate geometrically and radiometrically
¢ 45 - 60 degree field of view 5 9 £ : SR
ganerate extremely dense point clouds censistent high-quality RGB digital imagery.

Roll compensation (software based) in combination with high-guality,

The Harrier 68i Multiple-Time-Around

* LIDAR operating altitude up to georeferanced ortho images. ) .
1600 m AGL Technology allows multiple Iaser pulses and
& Integrated ﬂighl management system The perfact integration of wide- achoes in the air, thus increasing the point
angle full waveform digitization laser density of the mission.

Portable storage system

Integrated medium-format digital
frame camera with fully integrated
forward motion compensation (FMC)
Image resolution up to 3 cm (with
medium-format frame camera)

equipment, medium-format digital frame
camera, direct georeferancing and flight
management make the Harrier 63i the
ideal solution for wide area mapping,

powerline mapping, pipeline monitoring,
corrider mapping, aerial survey and other
damanding remote sensing operations. The

BENEFITS S s
built-in full waveform digitization featuras
of the Harrier 68i enable comprehensive
* Integrated software workflow for vertical information to be extracted from
laser and imagery data the acquired echo signals.
+ Compact, complete system

High-quality data capture

Flexible deployment scenarios

Pilot only operation

B Trimble |
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Trimble Harrier 68i Corridor Mapping System

SPECIFICATIONS

Sensor Head Specifications

Beam deflection. . ... ... .. ...
Pulse repetition rate
Flald of view. ... ..
IMeasurement rate . ... ...

. .Rotating polygon
. 80 kHz-400 kHz
45 :Iegrees to &0 degraes (max)
B 266 kHz & &0 degrae
200 kHz & 40 degrae
-.30m AGL-1 600 m AGL
. 0.5 mrad
. FuII wa'.re‘form digitization
.Is t dynamlc range for aach acho
. - 10 HzZ to 200 Hz

Operating altitude. .. ... ... ..
Eeam divergence . . .

Range capture . ..
Intensity captura .
Scan frequency. ..

Eye safety class. _Class 3R
Swathwidth. ... ... ... ... ... 83% ofop altltude (45 degraez)
Rangeresolutlon.................. .0.020 m

Wertical accuragy. . ..
Horlzontal accu racy .

. .-<0.1 5 m (absolute]
..=0.25 m (absolute)

Scan pattern. ... ... - Parallel lines
TEMPEraTUre. . ..o 0 °C to +40 *C (operation)

—10 °C to +50 °C (storaga)
Humidity. . ......._...................0% to85% non-condensing
Welght .. § . 42 kg
Dimansions .. ... ... ... 3UWdeLxd8HCm
Avallable optlons . .. Integrated medium-format digltzl frame camera

Portable storage system

Digital Camera Specml:atmns (Opuon}

Model . . .Trimble AC Pe5+
Dperatlng altltuda u to 10,000 ft AGL
Flald of view. leferent Ienses can be selecled for this camara
Array size . . .. 60 MP
Channals. . ... Three (RGE}
FMC. .. ... ... .. Fully Integrated
Max. Exporate ... ..Down to 2.8 sec.
Image pixal slze .. ... .Down to 0.03 m
Image scales . . - 1250to1 10,000
Calibration .. ... ... ... Geometrlcal and Radiometrical

0 2571, Timola Nawtgation Limfed A rights rasarvid. THmblo and the- Ginba & THangis: Loga aa fradimarks of

Thimbie Waxigation Linksd, ragistersd I s LUNEsd Stadas and it othar coumies. AN Ehar traimarks ars the
proparty of ihalr respecthg cumers. AN DZZETS-14T DET)

CHIMA NORTH & SOUTH EURUF‘E & AFRICA
AMERICA GmbH

Computer Rack Specifications
Log time =8 h
POWET ..ot et i 2|V DC, 22 A max.
Temperatura ..0°C 10 +40 °C (operation)
—10 °C to +50 =C (storage)
0% - 90%: Mon-condensing
Applanlx POSIAY
.43 kg
.M w ® 5-'-1 |. ® 40 Hm

Humidrty
Fositioning system
Welght
DImensions computer

wibratlon Isolated case mounts directly on the alrcraft floor

Operations and Applications

+ Corridor mapping and wide area mapping, 2erial survey and
ramate sensing

* High-resclution ortho Images, rapid response, pipeline monitoring,
powver line mapping, corridor mapping. clty medels, common LIDAR
projects, detalled anzlysls and studies, target classification

+ Helicopter and aeroplane operation

* Uninterruptible power supply provides the system with consistant
power evan through alrcraft power glitches.

Data Processing

* Trimble TopPIT software package for pre- and post- processing of
LIDxAR data and true-ortho Images generatien

+ Trimble TopPIT has a robust dataflow and werkflow for both LIDAR
and aerlzl Imagary data.

ASIA-PACIFIC & MIDDLE EAST Far more information contact us at:
T n g Brimale com

@ Trimble |
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6.2 CAMARAS FOTOGRAMETRICA DIGITAL PHASE ONE IXU-R 1000
(100_MEGAPIXELES), CON LENTES RGB/INFRARROJO RODENSTOCK

Pnase One IXU-R/1,

/

The Phase One iXU-R/iXU aerial cameras are the world's smallest and lightest integrated digital medium
format aerial cameras. All iXU-R/iXU cameras are equipped with internal electronically controlled central leaf
shutters to provide the image quality expected from a dedicated aerial photography camera.

00 Megapixel sensors Phase One iXU-R series

Both the iXU-R 1000 and iXU 1000 are equipped The Phase One iXU-R cameras offer a small-bodied
with 100 MP CMOS sensors, offering large format medium format camera with high performance
coverage in a medium format body. The cameras Rodenstock optics. The small form factor make
deliver 11,608 pixels cross-track coverage, which is it an ideal camera for use as a standalone camera
12 percent greater than previously available medium for photogrammetric work or as part of an array of
format aerial camera systems. multiple cameras, either to cover a larger swath or as

Flying with an iXU-R 1000 or iXU 1000 enables users ~ Part of an oblique camera system.

more coverage during a flight, while maintaining the  The iXU-R cameras are built with one of three

same ground sample distance (GSD), or a lower GSD, Rodenstock lenses — 40 mm, 50 mm and 70 mm.

while flying at the same height. The interchangeable lenses are individually inspected
idening Operational Ho and factory calibrated for infinity focus.

The CMOS technology of the iXU-R 1000, iXU 1000 Phase One iXU series

and iXU 150 enables you to move from ISO 100 all the  The phase One iXU cameras are so small that their
way up to 6400 providing quality images all across  pody is barely wider than their lens barrels. With
the ISO range. As weather conditions deteriorate oron  camera weights starting at 1.3 kg with an 80 mm
days when you previously were unable to capture. the |ens, they are well suited for users requiring a small,
CMOS-based cameras provide the high sensitivities  light camera with a broad range of focal lengths. The

that can make a difference. iXU cameras use removable Schneider-Kreuznach
fast sync lenses, which are available in focal lengths
3.500 ft from 28 mm to 240 mm.
UAV ready
3150 ft Their light weight and small footprint make the iXU

cameras perfectly suited for small aircraft and UAV
integration. Using iX Link's RS-232 connectivity
and internal CF storage, iXU cameras are able to
capture thousands of images on a single mission.
The iXU-R 1000, iXU 1000 and iXU 150, equipped
with full HDMI output, can be guided to photograph
specific objects seen by the operator on the
ground.

80 MP -1030 m

Y

A

100 MP - 1160 m

A
Y
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. 80 MP :

Resolution 11608 x 8708 110328 x 7760 8984 x 6732 | 8964 x 6716 8280 x 6208
bg&@.&ié;;ﬁ;é ................ ;;.éj E.a.b._______.....______......._L_____};é_.t.’_.k.) _______________________________________________________________________________________ e
Aspect et S 43 ; e ene s e e 581838 o R 5 11 5o e 13 eSS
Pelsize  a6micen  s2mieen  6Omicon oo

534

- Phase One R dedicated mount — for iXU-R cameras
- Phase Of'.e K deduca’ed n"ﬂunt — for |KL.I carreras

Lens mount

Shutter speed Leaf shutter up to 1;-'1600 second'

Shutter control i 1}3 f-stop mcrerrenl:s
i-USB 30

i - Secured power input (LEMO)
{ = Camera trigger

o : = Mid-exposure pulse
§ - Camera status
- i Link
|)CLI 1000 H
i =1920 x 1080 25p/30
Live View,/HDMI| - 1920 % 1080 25;:.;30,:. : o ® B, F;:; ° &
F-1280 % ?20 50p/60p : x n/60p
GPS/IMU support Applanlx MNowatel, 1G], NMEA Dewces
Forward Motion /A TDI controlled

Compensation

Doaka'shorac ; 1TB SSD stﬂrage- (op mn.él |” Controller} -

9 g - CormactFlash card Type L,"II |nclud|ng UDMA 6 and ?
Syncronization speed
In multiple camera ; 100 microseconds with factory calibrated (FS) lenses
configuration i
Capture rate — {IXU-R ixXu XU-R XU XU-R XU IXU-R XU Lixu
full resolution frame "5 095 125 sec 16 sec 11 sec 145sec llsec  l45sec :0.85sec

NG large: 100 MB IIO Iarge 80 MB I large: 60 MB L2 large: 50 MB

(RAW File compression | ) ¢mall. 65 MB 11 small: 54 M8 | I small: 40 MB | 1l small. 33 MB
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l/' ™ N - 'l\_ k - T - 1T f
C Cdl DL AT1Calll
iX0L- 11 (A [=18] LI
XL §|.| U 160 | U150
Lens + technology s = Color cast
optimizes : = Light falloff

i = Chromatic aberration
: = Fringing

: - Sharpness falloff

i = Lens distortion

Output format : Phase One Raw, TIF and JPG

- iX Capture
Post processing s = Capture One Pro
- Cap'ure O-'we Pfccessmg Eﬁgme

IR cut-off filter

Connection to pod Four M4 bolts

EN/A

Camera systemn available either W|th or without IR full:er

Trlpod suckats

Power Input oy ne  ——
‘Masdmum powar ; ;
consumptlon T BN i e
Dimensions IKU i

(excluding lens)* A x93 x MO mm{w xhx)

Dimensions XU-R

ncluding lens 40 9?4x93x1?05mm{w:~:hxl}

Dlmensions |xu FI

(including lens 507 A O3 1FT mmiwxhx)

Dimensions iXU-R

(inchucing leng 707~ £97.4x 93 x 1753 mm (w x hx 1)

Weight iXU (excluding Iens) 930 kg /2.05 b — for iXU-R ?SD kg7 1o
Winiloh: XL 1430 ka/Z15 Ib ©125 kg/28 Ib

(with 80 mm lens)
.xu P-c 40 1. E.DO kgﬂ 5 |J

Weight iXU-R CiXU-R 50 1700 kg/3.7 Io
SiMU-R 7O 1450 kg 3.2 b

Appmvals : FCC (Class &), CE, RoHS

Operating éandltions L L L R
Temperature :-10" to 40°C (14° to 104°F)

Humidity 515 to BO% (non-condensing)

* 240 mm leaf shutter speed is 1/1000s.
** 20 and 3D drawings for integration of cameras are available from http/industrial phaseone.com/downloads
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Phase One iXU-R and iXA-R cameras are equipped with Rodenstock lenses. Each lens/shutter
combination is adapted for aerial photography and offers low distortion, high MTF and excellent
contrast. The opening angles shown below are for the iXU-R 1000 cameras.

Lenses Weight Opening angle Opening angle
(short side) (long side)
Rodenstock 40 mm /4.0 730 g 53.2° 67.4°
Rodenstock 50 mm /4.0 800 g 43.7° 56.2°
Rodenstock 70 mm /5.6 580¢g 31.9° 41.8°
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6.3 IMUY GPS APPLANIX POS/AV. COMBINADO CON TECNOLOGIA GNSS PARA
PROVEER PRECISION POSICIONAL 3D, VELOCIDAD Y ALTITUD

Top: Geacorrected CASI-1500 image mosaic
(60 cm resolution} processed using precision
attitude (roll, pitch, heading) inputs from a
POS AV, and orthocarrected using Lidar data.
Bottom: Closeup of identified subset show-
ing excellent seam alignment of multiple
north-trending CASI flight lines.

www.itres.com

GPS/IMU Option: ApplAnix POS AV

The following third party specifications are provided as a courtesy to [TRES sensor clients. They are based
on information available at the time of writing from the manufacturer’s website at www.applanix com
which should be consulted as the primary source of this information.

POS AV Absalute Accuracy [RMS] General Specifications
T [ CA [ DGPE | RIK | Paxt ™T
| Grs_| | | Processed | 100 Hz High Parformance FOC
Madel 310 | Pasision (m) i0e0 | 052 | 0103 3 | acceieromarers
| Velscity (mis) [ oo |
" Roll & Pitch [deg) I Lo
True Heading' (deg) | ICE Ethernat (100 base-T;
1 I Parameiers i , mack and speed, dymamics, performance
Madel 410 | Pasision (m) 052
| Velocity (m's) oo 05 | Displary Fort
— | | antro] Poct
Roll & Pitch{degy | 0015 | © Primary Pact
True Heading (3cg) | 008 Secandary Port lagzing to external device
Model 510 | Posision im) [e0en | Logging
Velocity (m/s) | eos | Pazametess
T Roll & Pitch {deg) | 0005 | OO Madia
| True Heading' (deg) | 0.07
LT — P Y — - B ) NMEA RS232 ASCIT Ougpt
Parameters AEA ard

POS AV Helative Accuracy
| Model 310 Medel 410 | Model 510
| Neise ({deg/sgrefhs]) | I
a———— |

o1

acewaz

Rate

RS232 Input Interfices

Parameters rimbal encoder ipe 'S Ieput (RTK, NavCom Starfiss, OrniStar HF),
RTCMI04 DGPS Comrecsions Inpat

Raiz 1o 100 Hx

Other IO

1EPS 1 pulse per second Tims Syac cutpat, normally high, acive low guls

e
EvantIsput () Time mark of axternal svents, TTL pulses | maec wicsh, max rate 100 Hz

User Supplied Equipment

PC far POS Contraller
(Reguired for canfiguration)

PC far POSPac Past.Pracessing Safoware

Third party product specifications are provided based on information available from the manufacturer’s website at the time of writing. Specifications subject
1o change without notica. POS AV is trademark of ApplAnix Corporation. Document #U100532-00 ©March 2007 ITRES Resaarch Limited.

;._;..3.1\-\m\)\e )
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6.4 RECEPTOR GNSS TRIMBLE BD960 GNSS RECEIVER MODULE

DATASHEET

KEY FEATURES

Proven GNSS technology from Trimble

Centimeter level position accuracy

OmniSTAR XP/HP support

Convenience of Ethernet connectivity

Easy-to-integrate form factor and
software commands

EMBEDDED GNSS RECEIVER SPEEDS DEVELOPMENT OF ADVANCED

POSITIONING APPLICATIONS

THE GNSS (GLOBAL NAVIGATION SATELLITE SYSTEM) INDUSTRY IS GROWING AND EVOLVING TO
ADOPT NEW SIGNAL TECHNOLOGIES. BY ADOPTING MODERNIZED GPS AND GLONASS SIGNAL
POSITIONING, APPLICATIONS REACH NEW LEVELS OF PERFORMANCE AND PRODUCTIVITY.

The Trimble® BD960 GNSS system is a multi-
channel, multi-frequency, OEM GNSS receiver,
in a compact Eurocard form factor. The
latest, Trimble centimeter-level positioning
technology is now available in an easy-to-
integrate module. With the Trimble BD960,
OEMs and integrators can easily harness both
‘the modernized GPS L2C and L5 signals and
GLONASS L1/L2 signals. This GNSS support is
available now, with the confidence of working
with proven technology.

DEMONSTRATED PERFORMANCE

Industry professionals trust Trimble embedded
positioning technologies as the core of

their precision applications. With the latest
Trimble-precise Maxwell™ technology, the
BD960 provides assurance of long-term future-
proofing and trouble-free operation.

Moving the industry forward, the Trimble
BD960 redefines high-performance
positioning:

+  On-board multipath mitigation

«  Proven low-elevation tracking technology

« Dramatically improved RTK initialization
times

‘OMNISTAR SUPPORT

For land and air applications where
decimeter-precision is required, onboard
‘OmniSTAR satellite service is a convenient
option. OmniSTAR satellite-based services
are available in specific geographic regions
worldwide and require a subscription from
the service provider (check with OmniSTAR for
availability and operating constraints in your
area). The Trimble BD960 supports the three
levels of Differential GPS Service provided by
‘OmniSTAR: VBS, HP, and XP.

PROVEN DESIGN

The Trimble BD960 was designed for easy
integration and rugged dependability.
Customers benefit from the Ethernet
connectivity available on the board, allowing
high speed data transfer and configuration
via standard web browsers. The compact,
Eurocard form-factor is suitable for many of
the most ambitious designs. Just like other
Trimble embedded technologies, easy to

use software commands simplify integration
and reduce development times. All software
features are password-upgradeable, allowing
functionality to be upgraded as your
requirements change. The BD960 is rigorously
tested to perform in harsh envirenmental
conditions with the reliability you expect from
Trimble.

@

*Trimble. I
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TRIMBLE BD960 GNSS RECEIVER MODULE

TECHNICAL SPECIFICATIONS

* Advanced Trimble Maxwell Custom Survey GNSS technology

* High precision multiple correlator for GNSS pseudorange
measurements

¢ Unfiltered, unsmoothed pseudorange measurements data for low
noise, low multipath error, low time domain correlation and high
dynamic response

* Very low receiver noise GNSS carrier phase measurements with <1 mm

precision in a 1 Hz bandwidth

Signal-to-Noise ratios reported in dB-Hz

= 72 Channels:
— GPS L1 TA Code, L2C, L1/L2/L5' Full Cycle Carrier
— GLONASS L1 A Code, L1 P Code,L2 TA?, L2 P Code,

L1/L2 Full Cycle Carrier

* 4 additional channels for SBAS WAAS/EGNOS/MSAS support

* L-Band OmniSTAR VBS,HP & XP

* 1 LAN port:

— supports links to 10BaseT/100BaseT networks

— all functions are performed through a single IP address
simultaneously—including web GUI access and data streaming

3 x RS232 ports:

- Baud rates up to 115,200

* 1 Hz, 2 Hz, 5 Hz, 10 Hz and 20 Hz positioning and data streaming
outputs

* Reference outputs CMR, CMR+, RTCM 2.1, 2.2, 2.3, 3.0

Control Software:

— HTML web browser. Internet Explorer 7.0 or later,

— Firefox 2.0 or later

- PC utilities including Configuration Toolbox

1 Pulse Per Second OQutput

* Event Marker Input Support

POSITIONING SPECIFICATIONS

Mode Acauracy* Latency® Maximum Rate
Synchronized RTK 1 cm + 1 ppm Horizontal 300 ms® 10 Hz
2 cm + 1 ppm Vertical
Low Latency RTK 2 cm + 2 ppm Horizontal’ <20 ms. 20 Hz
3 cm + 2 ppm Vertical
DGPS <1m3D <20 ms 20 Hz
SBASE <5m3D <20ms 20 Hz

PHYSICAL CHARACTERISTICS

Size
Powe

5 c . 100 mm x 106.7 mm x 12.7 mm
.................................... 49V DCto 28V DC

Typical 2.1 W at 5 V DC (L1/L.2 GPS)

Connectors
) SR a A s EEAEEE B AEEEEEGAE DE B S e bR B EAAE D B S BEEaA A 34-pin header
ANENNG. ... e MMCX receptacle

ENVIRONMENTAL CHARACTERISTICS

Temperature
Operating

—40 °Cto +75°C
..-55°Cto +85°C

Vibration. .. ... .. MIL810F, tailored
Random 6.2 gRMS operating

Random 8 gRMS survival

Mechanical shotk.....ccooeiieiniiiniiiiiiiiiina.... MIL810D

+40 g operating
+75 g survival

In]t.\aI!zat!on t|rr.|e3: P typically <10 seconds Module ........ ... .l Trimble BD960 GNSS available in a
In\tléllzétlon reliability®. .. ... >99.9% variety of configurations from L1 DGPS upwards
AR S e e AEEIE MBI G e P LIS B WES  Semm (@i e ov v ooees Includes BDIBO receiver, /O board
VHD, ROT, GGK, GGA, GSA, ‘ZDA‘ VTG' GST, PJT, Power Supply, Configuration Software and reference manual
PJK and Binary: Trimble GSOF
LED drive SUPPOIt. .. ..ottt et it 3
(indicating Power, Satellite Tracking, and Differential Data)
1 The availability of the L5 signal is dependent on the US Government.
2 L2 CIA on GLONASS-M sateliites.

© 20072008, Trmble Navigation Limited. All nights reserved. Trimble and the Globe & mangle logo are trademarks of
Trimble Navigation Limited, registered in the United States and In other countries. Maxwell s a trademark of Trimbie
Nawigation Limited. AN other trademarks are the property of their respective owners. PN 022543-4184 (04108)

PACIFIC CREST

w

reliability is continuously monitored to ensure highest quality.

1 sigma fevel.
At maximum output rate.

RS

Dependent on data link throughput.
Assumes 1 second data link delay.
Depends on SBAS system performance.

Specifications subject to change without notice.

NORTH AMERICA EUROPE NORTH AMERICA EUROPE

Pacific Crest Corporation Paific Crest Corporation Trimble Engineering Trimble GmbH

990 Richard Avenue HAL Trade Center & Construction Group Am Prime Parc 11

Suite 110 Bevelandseweq 150 5475 Kellenburger Road 65479 Raunheim » GERMANY
Santa Clara, CA 95050 1703 AX Heerhugowaard Dayton, Ohic 45424-1099 «USA +49-6142-2100-0 Phone

USA THE NETHERLANDS 800-538-7800 (Toll Free) +49-6142-2100-550 Fax
+1-408-653-2070 Phone +31-0-725-764-175 Phone +1-937-245-5154 Phone

+1-408-748-9984 Fax +31-0-725-764-176 Fax +1-937-233-0441 Fax

May be affected by atmaspheric conditions, signal multipath, and satellite geometry. Initialization

aX & Trimble.

ASIA-PACIFIC

Trimble Navigation

Singapore Pty Limited

80 Marine Parade Road

#12-06, Parkway Parade
Singapore 449269 » SINGAPORE
+65-6348-2212 Phone
+65-6348-2232 Fax
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6.5 RECEPTOR DE TRABAJO PESADO GNSS/INS SPAN-SE PROVEE SOLUCION DE
POSICION 3D, VELOCIDAD Y ALTITUD DEL VUELDO.

SPAN™

SPAN-SE™

Benefits
Continuous, stable navigation

Supports IMUs from a variety of
suppliers

Available as fully enclosed
product or as board stack

Proven OEMV® technology

Features
SD card data logging

GPS or GPS+GLONASS options

Single antenna and dual antenna
support

Wheel sensor input for
ground systems

¢ information ab
/products/span-

ir SPAN pro

nertial-systems

If you requir

visit nov

novatel.com
sales@novatel.com

Rugged GNSS/INS Receiver
Delivers 3D Position, Velocity
and Attitude Solution

SPAN: World-Leading GNSS+INS Technology

SPAN (Synchronous Position, Attitude and Navigation) technology brings together two
different, but complementary technologies: GNSS positioning and inertial navigation
The absolute accuracy of GNSS positioning and the stability of IMU gyro

and accelerometer measurements are tightly coupled to provide an exceptional

3D navigation solution that is stable and continuously available, even through periods
when satellite signals are blocked

SPAN-SE Overview

The SPAN-SE receiver enclosure provides the user interface to SPAN. It outputs raw
measurement data or solution data over several communication protocols or to a
removable SD card. Multiple GPS-synchronous strobes and event input lines offer easy
integration into a larger system. Combining SPAN-SE with a SPAN-supported IMU
creates a complete GNSS/INS system. For applications requiring an external heading
reference, a dual antenna version of SPAN-SE is available

SPAN-SE Advantages

Tight coupling of the GPS and IMU measurements provides more satellite observations
and the most accurate, continuous solution possible. Utilizes NovAtel’s world-class
GNSS receiver technology, the SPAN-SE delivers many powerful features including
GPS+GLONASS capability and AdVance® RTK performance. A dedicated CPU for
real-time GNSS/INS processing results in fast data rates and low raw data and solution
latency for highly dynamic or time-critical applications.

Improve SPAN-SE Accuracy

Take advantage of our Advance RTK as well as support for satellite-based augmentatio
systems such as OmniSTAR® or SBAS to improve real-time performance and accuracy.
For more demanding applications Inertial Explorer® (IE) post processing software from

our Waypoint® product group can be used to post process SPAN-SE data and offers the
highest level of accuracy with the system

Dual Antenna option provides users with faster initial alignments in difficult low
dynamics applications such as marine survey.

n
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SPAN

SPAN System Performance’

Physical and Electrical

SPAN-SE

Communication Ports

Features

Horizontal Position Accuracy (RMS) Dimensions 200 x 248 x 76 mm | RS232/RS422 software « Field-upgradable firmware
Single Point L1 15m | eight 34kg configurable UART COM Ports 4 | o Supports RTCM SC-104 version 3.0,
Single Point L1/L2 12m IMU Connection 1 CMR version 3.0, CMR+, NMEA 0183
SBAS 06m | Power , RTK correction version 3.01, and RTCA D0-217
CDGPS 06m | Pawer Consumption ) Input UART COM Port 1 message types
DGPS 04m | Srde cag:;m:::n'on 10W typical) | 58 0 Host 1
s Wi Ul { i o
OrrLr;gTAR 0 | Gualantenra) 12W typical) lEJtSh:ig Device 1 Included Accessories
om
Yp 045 m Input Voltage +9to +28 VDC Removable SD Card » « \DC Dovlie( cable
HP 0.1m | Antenna Port(s) Power Output Event Input Triggers 4 | © Twoserial cables
RT-20 02m | OutputVoltage +5VDC | Configurable Output Strobes 3 | ® SDcard
RT-2™ 1cm+1 ppm Maximum Current 100 mA ¢ Mounting brackets
i * CD
Measurement Precision go‘m ?'\’/n"om”"t Power i Environmental o USB 2.0 cable
L1 C/A Code 4.cm RMS M“ PULND, gge X 30+ et Temperature
L1 Carrier Phase 0.5 mmRAMg | Miaximum Curren : Operating -40°C to +65°C ; :
(differential channel) | connectors Storage -50°C to +80°C Optional Accessories
L2 P(Y) lCode 8cmRMS | Power ODU Mini Snap, Series K, 4 pin Humidity 95% non-condensing . GPS-?OQ series antennas
L2 Carrier Phase 1mmRMS | Y01 0DU Mini Snap, Series K, 30 pin * ANT series antennas
(differential channel) | yo2  ODU Mini Snap, Series K, 30 pin | Waterproof IEC 60529 IPX7 | o RE cables — 5, 10 and 30 m lengths
Data Rates Ethernet RJ-45 | Dust IEC 60529 IP6X |  Easy post-processing using Inertial
GPS Measurement 50Hz | Primary RF TNC Female | yvibration (operating) Explorer
GPS Position 20 Hz Secondafv RF TNC Female | Random RTCA DO-160D, curve C | gptional Dual Antenna
IMU Measurement Upto200 Hz | USB Device Type B | Sinusoidal IEC 68-2-6 | ALIGN® Heading Accuracy’
INS Solution Upto200 Hz | USB Host TypeA | Shock (operating) IEC 68-2-27,25g | 0.5 m Baseline 0.40°
Time Accuracy® 50 ns RMS Compliance 1.0 m Baseline 0.20°
Maximum Velocity® 515m/s Emissions FCC Part 15, Class B | 2.0 m Baseline 0.10°
EN 55022, Class B
Immunity EN 55024 | Supported SPAN IMUs
Safety EN 609050-1
¢ UIMU-LCI
MTBF 9 h
o 2630000 | \ypy-Lnz00
¢ UIMU-HG58/62
o IMU-FSAS
¢ IMU-CPT

El presente documento es propiedad intelectual de ISATECH CORPORATION
S.A.S. es para uso especifico Unidad Administrativa Especial de Catastro Distrital -
UAECD. para los fines correspondientes de informe técnico. Prohibida su
Reproduccién y/o Publicacion Total y/o Parcial.

Elaborado por: - ¥
ISATECH CORPORATION I = b -

WA ISATECHCORPOOM

Oferta presentada a:
Unidad Administrativa Especial de Catastro Distrital - UAECD

Fecha: 08 de abril de 2021 Pagina 20 de 21




INFORME DE DISENO DE PLAN DE VUELO PARA CAPTURA'Y
PROCESAMIENTO DE FOTOGRAFIAS AEREAS E
INFORMACION LIDAR CONTRATO 018 DE 2021

WIWW ISATECHC ORPCORM

WAAW IS ATECHCORPCONM

INFORME PLAN DE VUELO

6.6

IMU-CPT COMBINADO CON TECNOLOGIA GNSS PARA PROVEER SOLUCION

DE POSICION 3D, VELOCIDAD Y ALTITUD DEL VUELO.

SPAN™

IMU-CPT™

IMU-CPT Combined with
NovAtel's GNSS Technology to
Provide 3D Position, Velocity and
Attitude Solution

Benefits
Continuous, stable positioning

Minimizes import/export issues
Withstands harsh environments

Easy integration with NovAtel's
SPAN-SE™ GNSS/INS receiver

Features
Fiber optic gyros and MEMS
accelerometers

Wheel sensor input for
ground applications

If you require more information about our SPAN products,
visit novatel.com/products/span-gnss-inertial-systems

novatel.com
sales@novatel.com

1-800-NOVATEL (U.S. and Canada)
or 403-295-4900

China 0086-21-54452990-8011
Europe 44-1993-848-736
SE Asia and Australia 61-400-833-601

-

NovAtel

SPAN: World-Leading GPS+INS Technology

SPAN (Synchronous Position, Attitude and Navigation) technology brings together two
different, but complementary technologies: GPS positioning and inertial navigation. The
absolute accuracy of GPS positioning and the stability of inertial measurement unit
(IMU) gyro and accelerometer measurements are tightly coupled to provide an
exceptional 3D navigation solution that is stable and continuously available, even
through periods when satellite signals are blocked.

IMU-CPT Overview

The IMU-CPT is designed to be paired with NovAtel's SPAN-SE line of receivers. Itis
comprised of fiber optic gyros (FOG) and micro electrical mechanical systems (MEMS)
accelerometers. FOGs offer exceptionally long life and stable performance compared
with other similar gyro technologies. The IMU-CPT provides the best price/performance
available on NovAtel's SPAN platform.

Improve IMU-CPT Accuracy

Paired with NovAtel's SPAN-SE receiver platform the IMU-CPT allows customers to
benefit from a feature rich and ruggedized enclosure offering excellent price to
performance value. This pairing offers a fully integrated tightly coupled GNSS and IMU
system delivering the most satellite observations and the most accurate, continuous
position, velocity and attitude solution possible. Further, the IMU-CPT is comprised
entirely of commercial compenents, which means cross-border difficulties involved with
traditional GPS/INS systems are greatly minimized. Additionally for more demanding
applications Inertial Explorer® (IE) post processing software from our Waypoint®
products group can be used to post process IMU-CPT data and offers the highest level
of accuracy with the system.
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