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Abstract

Surveying and mapping is important for the development of nation. It
is the foundation for various construction plans, land and environmental
resources surveys, and disaster prevention systems of the government. In
recent years, the development of a low-cost system to collect spatial
information has become critical. In this project, the analysis of an UAS

borne integrated multi-spectral sensor, lidar, POS are performed.

The total plan of UAS aerial photography and image processing are
10 area with 59.9. km? in 2019. The results can be used for updating the
Taiwan e-Map and providing the information for land monitoring in

specific areas.

In this project, a Multi-rotor UAS based spatial information
acquisition platform including camera (Sony « 7 III), integrated
IMU/GNSS systeim, and panoramic camera (GARMIN VIRB 360). The
proposed UAS can operate in ground control point free environments. All
necessary calibration procedures are implemented in Nangang Industrial
Park. The preliminary results of positioning accuracy in direct
georeferencing mode illustrate that x-, y-, and z-axes are around 2.811,
2.222,7.257 m at 150 m flight height. When the flight height is 350 m, the

positioning accuracy are around 7.574, 8.173,20.712 m.

The trial operation area of the three-dimensional model in this project
i1s Taichyu Factory of Teikoku Seitou K. K. The flight mode uses the

orthogonal zone to get images. In addition, UAS takes images by flying

Shrbus FENF L2 @ | Abstract 11T
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surrounding the building. The preliminary result compares the capability
of modeling between the software ContextCapture, Metashape, and
Pix4Dmapper. The software ContextCapture is better than others by visual,

effective, and delicate.

In this project, a combination of UAS and LMS planning was
developed. It combines the images of UAS and lidar point clouds of LMS.
The test area 1s also Taichyu Factory of Teikoku Seitou K. K. The flight
mode uses the orthogonal zone and flying surrounding the building to get
images. The purpose of combined lidar point clouds by LMS is to aid the
details where cannot matched by image-based modeling successfully. The
combined algorithm of software is only merging the LMS point clouds and
UAS image matching point clouds. It can not edit the data of three-
dimensional model. Therefore, the final result depends on the quality of the
point clouds that we input. The preliminary results show that there are still
some fitting problems. It will be an important issue about improving the

accuracy of point clouds in the future.

Keypoint : UAS, Mobile Mapping System, GNSS, INS, Direct

Georeferencing, 3D model
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Figure 1: Orthomaosalc and the comes ponding sparse Digial Surface Model (DSM) before denstication.
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VALUE STANDARD ERROR
Principal distance c= 21.3317mm < 0.001mm
Principal point offset in x-image coordinate Xp = -0.0243mm < 0.001mm
Principal point offset in y-image coordinate yp = 0.0565mm < 0.001mm

3rd-order term of radial distortion correction K1 = 1.63764e-004 2.6548e-007
5th-order term of radial distortion correction K2 =-2.99215e-007 3.3592e-009

Tth-order term of radial distortion correction K3 = 1.15004e-010 1.3023e-011
Coefficient of decentering distortion P1= 5.3375e-006 3.111e-007
Coefficient of decentering distortion P2 = 8.3784e-006 3.143e-007
No significant differential scaling present B1 = 0.0000e+000 2.572e-020
No significant non-orthogonality present B2 = 0.0000e+000 2.572e-020

9th-order term of radial distortion correction K4 = 0.00000e+000 2.5720e-036
11th-order term of radial distortion correction K5 = 0.00000e+000 2.5720e-040
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Trimble BD982
Receiver GPS: L1 C/fA, L2E, L2C, L5
type 220 Channels
Update rate | 50 Hz
Accuracy DGPS:0.25m(Horizontal);0.5m{Vertical)
SBAS:0.5m(Horizontal); 0.5m(Vertical)
Acquisition Cold start: 45s
Warm start; 30s
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ltem ADIS 16488

Function Accelerometer and Gyroscope

Communication port | Its own PIN design

Sample rate 100 Hertz
Voltage ov~3ov
Dimension 47 x 46 x 14 mm?
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p | UAS-POS % i~ il £ % % (TWDIT) e-GNSS:r £ % % (TWDIT) WELA¥
E N H E N H dE dN dH 2D 3D
1 212820.057 2672052.851 117.492 212819.305 2672053.221 116.754 0.752 ] -0.370 | 0.738 | 0.838 | 1.117
2| 212826.192 2672055.061 117.250 212825.212 2672054.997 116.782 0.980 | 0.064 | 0.468 | 0.982 | 1.088
3] 212819.812 2672060.695 118.166 212819.056 2672060.500 116.782 0.756 | 0.195 | 1.384 [ 0.781 1.589
4 [ 212824.584 2672060.259 117.463 212823.783 2672060.919 116.808 0.801 | -0.660 | 0.655 1.038 | 1.227
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KEY FEATURES

“® TRIMELE BDYS2

Dual-antenna inputs for precise heading
calculation

Multi-Constellation GN5S Support
OmniSTAR VBS/XP/G2/HP support

Flexible R5232, USB, Ethemet or CAN
Interfacing

Centimeter level position acouracy

-
G

REC

_ElvER\yl
19 '

\

COMPACT, DUAL-ANTENNA GNS55 RECEIVER DESIGNED TO DELIVER
CENTIMETER ACCURATE POSITIONS AND PRECISE HEADING TO
CHALLENGING GUIDANCE AND CONTROL APPLICATIONS.

THE LATEST IN GN5S TECHNOLOGY FROM TRIMBLE 15 NOW AVAILABLE TO ORIGINAL EQUIPMENT
MANUFACTURERS (OEM) AND SYSTEM INTEGRATORS.

The Trimble® BD982 GNSS system is a single
board solution for predse position and
heading. The product delivers the |atest

in GMNSS signal support delivering multi-
constellation ATK baselines between the two
connectad antennas and to & remote base
station. With the Trimble BDOB2, DEM's and
integrators can be assured their investment is
sound today and into the future. The Trimble
BD982 GNSS supports GPS L1/L2A5 and
GLOMNASS L1/L2 signals. In addition, Trimble
s committed to the next generation of
modernized GM35 configurations by providing
Galileo-compatible products available for
customers well in advance of Galileo system
availability. In support of this plan, the

new Trimble BD932 is capable of tracking

the experimental GIOVE-A and GIOVE-B

test satellites for signal evaluation and test

purposes. 1.2

With the option of utilizing OmniSTAR VES,
XF. G2 and HP services, the BD982 delivers
varying levels of GNSS performance right
down to the sub-decimater leval, even
without the use of a base station.

DUAL-ANTENNA INPUT

Single artenna GN55 systems have difficulty
determining where the antenna & positioned
relative to the wehicle and object of interest,
especially when dynamics are low. External
sensors can be used to augment this
however these tend to drift when static.
Heading derived from dual-antenna GMN55
measurements overcomas these issues and is

now economically the right choice. The ED382
harnesses the power of the 220 channel
Trimble Maxwell & Technology with dual
chips supporting two antennas connectad to
the board. Independent observations from
both antennas are passed to the processor
where multi-constellation RTK baselines are
computed. A single connection to the board
wia R5232, USB, Ethernet or CAN delivers both
centimeter accurate positions and less than a
tenth of a degree (2 meter baseling) heading
BOOUMECY.

FLEXIELE INTERFACING

The Trimble BDA82 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. 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.

COMPACT DESIGN

The compact form factor is suitable for
applications where lightweight is a necassity.
The BIDOBZ is rigorously tested to perform in
the harsh emvironments your products are
built for. with the reliability you expect from
Trimble.

& Trimble. I




TRIMBLE BD982 GNSS RECEIVER MODULE

TECHNICAL SPECIFICATIONS
= Position Antenna based on 220 Channel Maxwell 6 chip:
- GPS: Simultaneous L1 TA, L2E, L2C, LS
GLONASS: Simuttaneous L1 A, L1P.
L2CA,LZP
SBAS: Simultaneous L1 C/4, LS
GIOVE-&- Simultaneous L1 BOC, ESA, ESE, esaieoc!
GHIVE-B: Simulttangous ©L1 CBOC, ESA, ESE, ESARBOC!
GALILED: Disab
= Veector Antenna based on second 220 Channel Maxwell & chip:
- GPS: Simultanecws L1 C/A, L2E, L2C
- GLONASS: Simuttaneous L1 CA, L1
L2 CfA, L2 P
= Advanced Trimble Mawwell Custom GMSS Technology
= High precision multiple correlator for GNSS pseudorange
measurements

* Unfiftered, pseL ge data fior low
notse, low multipath errar, kow time domain correlation and high
dynamic responss

= very low nolse GNSS carrler phase measurements with <1 mm
precision In 2 1 Hz bandwidth

= Signal-to-MNolse ratios reported in dB-Hz

= Proven Trimble low elevation tracking technology

» inftialization time®

= inralization reliabiling?

1 USE port

= 1 CAN port

= 1 LAN Ethernet port:

— Supports links to 108aseTA100BaseT networks
~— all functions are performed through a single 1P address
smuftaneousiy—induding web GUI aocess and raw data streaming

typically <10 seconds
typically >99.9%

NMEA, G50F, MR 2tc over TORIP or UDP
NTripCaster, NTripSarver, NTripClient
mDNSuUPnP Service discovery
Dynamic DNS
eMall alerts
Metwork link to Google Earth
‘Support for external modems via PRE
= 4 x R5237 ports
— Baud rates up to 460,800
= 1 Hz, 2 Hz, 5 Hz, 10 Hz, 20 & 50 Hz positioning outputs {depends on
installed option)
* Up to 50 Hz raw measurement & position outputs

L N

LED dirive Support . . ... ... 3 (Indicating Power, Satellite
Tracking, and Differential Data)
POSITIONING SPECIFICATIONS
Sngle Baseline  Emm +1 ppm Hortortal <M ms 50 He
RTK {30k

15 mm + 1 pom Verticzl

0.50m -+ 1 ppm vzl

100 mm X £4.9 mm X 11.6 mm
cee. 33V DC +5%A3I%
Typlcal 2. 1% (L1L2 GPS)
Typical 2.3W (L1412 GPS and G1/G2 GLOMNASS)
92 grams

40-pin headear
2 x MMCX receptacle

=40 *C 1o +75 *C

—55 "C 10 +85 "C

MILB10F, tallored

Random 6.2 gRMS operating
Random & gRMS survival
MILE10D

=40 g operating

+75 g survival

Mechanical shock

ORDERING INFORMATION
Trimble BOA2 GNSS avallable In a varety of
configurations from L1 DGPS upwards

Evaluation Kit Includes interface board and power supply

Reference outputs . .. ... ... CMR, CMR+, RTCM 2.1, 2.2, 2.3, 30, 31
Navigation outputs ... ASCIE NMEA-D183 GSW, AVR, RMC, HOT,
WGK, VHD, ROT, GGK, GGA, G54, ZDA, VTG, G5T, PIT,
PPIK, BPQ, GLL, GRS, GBS and Einary: Trimble GSOF
= Control Software Ll A and GIOVE-8 tast s Hath the puhilc
— HTML web browser. Internet Explorer 7.0 or later damain and i infonded for 31gnad valiEtian and et
- Arefox 3.5 or later Z JCD, Draft ), Fabruary 2008, Commoretal 53k of Gailes
tochoniogy raquires THimbio fo aruirs 3 Commenttsd Bonsa mm the ELL AT M Bma of
— safarl 4.0 I 10 protess for nbtaining a fams, Thorsfan b comply Wit ths A0 CopyrightlPR torms.
~ Operad wnmmn:mxmﬁgmqmﬂm_mmm
- Google chrome foa
= 1 Pulse Per Second Output 3 May b affacted by stmospharic conditions, signal muitipath, and steilts geometry: intiakiztion
« Event Marker Input Support o= I cOntiUDusly ManRoRee 10 nsu Rkghast quaity
5 Af maimum i
& Dependts on SBAS system porformance.
3510 Tt Wangunsn v A gt e el th Gl  aegin g e eadorar 7 RPYOpIEIR maUntg Rnclor g,
Nrmgarizn Crmetecl Al zefiar azlemarks s $ha proparty of $er rpats cemer. (3700 Spectfications futiject 10 Cianga without natie.
@:Trimble
PACIFIC CREST : " :
AMERICAS & ASIA-PACIFIC EMEA NORTH AMERICA ASIA-PACIRC
Paciic Crest Corporation Pactfic Crest Corporation Trimble Navigation Trimble Mavigation
510 DeGugne Drive AL Trade Cerner 935 Slewart Drive China - Shznghal
Surnyvale, CA 94085 150 sunmpvale, CA 94085 311 Fute (M) Road, 3JF
LA 1705 AX Heerhugowazrd UsA Wal (Ganqlzo Free Tade Zone
+1-408-481-8070 Phone THE NETHERLANDE +1-408-481-8000 Phone Pudong, shanghal 200131

+31-725-724-408 Phore
+31-775-348-758 Fax

+1-408-481-8I84 Fax

+1-408-981 -8984 Fax
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ANALOG Tactical Grade
DEVICES Ten Degrees of Freedom Inertial Sensor

ADIS16488

FEATURES GENERAL DESCRIPTION

Triaxial, digital gyroscope, +450°/sec dynamic range The ADIS16488 iSensor® device is a complete inertial system
«<+0.05" orthogonal allgnment arror that inclisdes a triaxis gyroscope, a triaxis accelerometer, triaxis
6°/hr In-run blas stability magnetometer, and pressure sensor. Each inertial sensor in the
0.3%+/hr angular random walk ADIS16458 combines industry-leading iIMEMS® technology
0.01% nonlingarity with signal conditioning that optimizes dynamic performance.

Triaxial, digital accelerometer, =18 g The factory calibration characterizes each sensor for sensitivity,

Triaxial, delta angle and delta velocity outputs bias, alignment, and linear acceleration (gyroscope bias). Asa

Triaxial, digital magnetometer, 2.5 gauss result, each sensor has its own dynamic compensation formulas

Digital pressure sensor, 300 mbar to 1100 mbar that provide accurate sensor measurements.

Fast start-up time, ~500 ms
Factory-calibrated sensitivity, bias, and axial alignment
Callbration temperature range: —40°C to +70°C
5Pl-compatible serlal interface
Embedded temperature sensor
Programmable operation and control
Automatic and manual blas correctlon controls
4 FIR filter banks, 120 conflgurable taps
Digital If0: data-ready alarm Indicator, external clock
Alarms for condition monitoring

The ATNS16488 provides a simple, cost-effective method for
integrating accurate, multiaxis inertial sensing into industrial
systems, especially when compared with the complexity and
investment associated with discrete designs. All necessary motion
testing and calibration are part of the production process at
the factory, greatly reducing system integration time. Tight
orthogonal alignment simplifies inertial frame alignment in
navigation systems. The SPI and register structure provide a
simple interface for data collection and configuration control

Power-down/sleep mode for power management The ADIS16488 uses the same footprint and connector system as
Optional external sample clock Input: up to 2.4 kHz the ADIS16375, which greatly simplifies the upgrade process. It
Single-command self-test comes in a module that is approximately 47 mm » 44 mm =
Single-supply operation: 3.0 Vto 3.6V 14 mm and has a standard connector interface.
2000 g shock survivability

Operating temperature range: —40°C to +85°C

APPLICATIONS
Platform stabilizatlon and control

Navigation
Personnel tracking
Instrumentation
Robotics
FUNCTIONAL BLOCK DIAGRAM
DIOA DI0E DIOE DI04 RET
o | | ALARMI | ND
I
BCLK
CONTROLLER cummn
FILTERS '
) DOUT
§
WDDRTC §
Figure 1.
Rev. G Document Feedback
Informartion fumished by Analoq Devicas b5 believed £ be acaurats and rdisbla. Howarar, no
et poetor poart o other One Technology Way, P.0. Box 5106, Norwood, MA 02062-9106, US.A.
emresas grantad by impbamtion or otharwiss Undar arty patent of patan robes of Analog Do Tel: 761.329.4700  ©2011-2014 Analog Devices, Inc. All rights reserved.

ofthir Technical Support www.analog.com
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P Pix4Dmapper 4.2 / FEATURE LIST

MAPPER
Features Advantages
?r:;i::,(;'adi' & oblique) & terrestrial & [J  Process images taken from any angle with from aerial or terrestrial, manned or unmanned platform (1)
Video (mp4 or avi format) & Automatically extracts still frames from videos to create a project
Any camers (‘m‘:"ﬁ' thermal, o Use images acquired with any camera, from small to large frames, from consumer-grade to highly
large-frame, etc) im;ges in .jpg or .tiff Spacalzed cameree
Multi-camera support in the same project & LJ  Create a project using images from different cameras and process them together
 — Camera rig support 3 Process images using known rig relatives from multiple synchronized cameras
Ground control point edit and import & Import and edit ground control points to improve the absolute accuracy of your project (4,
m;:;:‘;‘:’:‘nm::: :::‘ng‘:"iu @ Select EPSG code from known coordinate systems or define your own local system (5)
Camera exterior orientation support & J  Optimize camera exterior orientation parameters starting from GPS and IMU input parameters (5)
External point cloud import & Import point clouds from different sources, such as LIDAR, to generate DSMs & orthomosaics
Processing templates J  Automate processing and generation of outputs by using standard or customized templates
Rapid Check with Quality Report L3 Rapid processing template for a quick dataset-check while still on site
Camera self-calibration aQ ;)i;;i‘;rrl:iz:ni:temal camera parameters, such as focal length, principal point of autocollimation and lens (7)
Rolling shutter effect correction =] rc"t;rir:.c;i'l‘h:c:vuarr:c;fei‘r’:g:shzkﬁ;inwgitpaglali:g lsur;:ller cameras (like GoPro, DJI Phantoms, etc.) to
:mr:n:;iﬁ.:kerial.mnguh(g::)(l\m) and & J  Process automatically with or without known camera exterior orientations: (x, y, z, w, f, k)
ic point cloud ificati & J  Produce a dense and detailed 3D point cloud, which can be used as a basis for DSM and 3D mesh
Automatic point cloud filtering & & O Use presets for point cloud filtering and smoothing options
PROCESSNG Machine-learning point cloud = Automatically classify the RGB dense point cloud into five groups: ground, road surfaces, high
classification i ildings and hi de objects
ic DTM/DEM extraction &3 Remove above-ground objects from DSM and create a bare-Earth model
i and color ion @ J C ically for change of brigf inosity and color balancing of images
Automatic outlier detection & Detect and visualize incorrectly-clicked MTPs (Manual Tie Points)/GCPs (Ground Control Points)
Quality Report & ([ Assesstheaccuracy and quality of projects
Project merging and splitting 3 Combine multiple projects into one or split large projects into several for more efficient processing
Project area definition & Import (shp) or draw specific areas to faster generate results inside specific boundaries
Custom number of keypoints §J  setthe number of keypoints to filter noise or speed up processing
Multiprocessor CPU + GPU support & Increase the processing speed by leveraging the power of CPU cores and threads, as well as GPUs (6)
i ic p ing and calibrati G calibrate and correct the image reflectance, taking the illumination and sensor influence into consideration
Project visualization & Assess quality of optimized camera positions, 3D point cloud and mesh
igation modes 3 Vview 3D point cloud and mesh in standard, trackball, or first person viewing modes
Scale Constraint & Accurately scale projects with no or imprecise geolocation by defining one/multiple distances
Orientation Constraint 3 Orientate projects with no or imprecise geolocation by defining directions of one/multiple axes
Ground control point (GCP )/ Manual tie (=] Annotate and edit 2D and 3D GCPs, check points, and MTPs with the highest accuracy, using both original
point (MTP) editing images and 3D information at the same time
:3:%3““ Ellipsoid error vi 3 visually assess the size of the error of the computed position of a GCP or MTP
Project reoptimization &  Reoptimize camera positions and/or rematch images based on GCPs & MTPs to improve reconstruction
3 Carve: Remove points from 3D point cloud and create filters based on image content.
Image masking &3 Mask Clear the unwanted background in orthoplane results.
& Global Mask: Disregard objects that appear in all images, such as a drone leg or a tripod
Point cloud editing & select, classify or delete points from the point cloud using various selection tools ( 9)
Orthoplane creation L Define a plane to generate a DSM and orthomosaic from building facades, bridge piles, etc ( 10)
% % " L2 Annotate and measure polylines and surfaces in the point cloud.
Polyline and surface object creation
& Accurately refine vertexes in multiple original images.
3D mesh and DSM editing §J  Annotate & create surfaces in the point cloud to flatten an area or fill up holes in the mesh and DSM(12)
Fly-through animation §J  Create a virtual camera trajectory, play the animation in real-time and export it

EHRSPEHRFF A | FEF HE 137
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Volume object creation 2 Annotate and measure volumes based on the DSM
VOLUME Volume object management 2 Importand export selected volume bases in .shp files to enable easy monitoring of stockpiles on site.
Base adjustment @ Adjust the reference base to fit different terrain and obtain accurate measurement.
. os Create and edit regions on the orthomosaic, choose the best content from multiple underlying( )
Region editing = images and projection type to remove movi|'1g objects or artifacts 1 1
MOSAIC - . 5 s - " 3
" Edit only the desired portion of the orthomosaic, blend it in real-time and get the improved ( )
EDITOR Local blending orthomosaic within minutes 11
Planar or ortho projection selection 3 Select planar or ortho projection for each created region to remove artifacts
Radiometric adjustment interface Q ga';:tlhe indices more reliable and accurate by correcting effects using a
Reflectance map &  Generate an accurate Reflectance map at the preferred resolution as a basis of index maps
Multiple region management L2 Improve your analysis by managing and visualizing index values per region
INDEX Automatic NDVI map 2 Generate singleband and NDVI maps based on pre-defined formulas without user intervention
CALCULATOR . Create and save your own formulas choosing among each available input band and generate custom
Index formula editing =] ik riana
Create a basis of your vector map by ing the data into classes using statistical algorithms
Class management = (equal spacing, equal area, Jenks)
Prescription annotation L3 Match on-site scouts and observations by assigning annotations based on your decisions
Prescription map export 2 Putyour data into action and export the prescription map in .shp format
& J  Nadir orthomosaics in GeoTIFF output format
2 orthomosaics from user-defined orthoplane in GeoTIFF output format
2D output results: 2 Google tiles export in .kml and .htm( output formats
& Index maps (Thermal, DVI, NDVI, SAVI, etc.) in GeoTIFF and Geo)PG format
3 Prescription maps in shp format
& - Nadir DSMs and DTMs in GeoTIFF format
2.5D output results: -
3 - DSMs from user-defined orthoplane in GeoTIFF output format
* 3D PDF for easy sharing of 3D mesh
OuTPUT « Full 3D textured mesh in .obj, .ply, .dxf, and .fbx format
RESULTS (e Tiled Level-of-detail (LoD) mesh in osgb and slpk (Esri) format
« Point cloud in .las, .laz, xyz and .ply output format
3D output results: « Contour lines in .shp, .dxf, .pdf format
« User-defined vector objects in .dxf, .shp, .dgn and .kml format
* Full 3D textured mesh in .obj and .fbx format
& - Pointcloud in .las output format
« Georeferenced annotations in .csv, GEOjson, and .shp format
Fly-through animation and flighpaths &2 Export the animation in.mp4 and .avi formats and the fly-through waypoints and path in .csv format
o'?'"'"zgd c::"::?mmm"' external Export Aerial Tri ion results into tis y software ions (e.g. INPHO, (8)
undistorted images Leica LPS, DAT/EM Summit Evolution)
&  Process on the cloud -using any web browser-
&  Visualize 2D maps and 3D models -mesh & point cloud visualization options-
&  Instant measurement of distances and surfaces
cLouD Web ing, vi i T : e . §
PLATFORM Al Blaricn &  Inspect objects: visually connect a 3D point and the original images used to compute its location
&  Share Projects with annotations via a simple link
&  Embed project output in a webpage
&  Real-time shading for digital surface model (DSM) visualization
MULTI-LINGUAL Language Options &2 English, Spanish, Mandarin (zh-CH, zh-TW), Russian, German, French, Japanese, Italian and Korean
&  English, Japanese
[ Y Cloud platform
=] Desktop platform
HARDWARE . CPU: (quad-core or hexa-core Intel 17/ m HD: (SSD recommended)
SPECS Xeon recommended)
m GPU: Compatible with OpenGL 3.2 (Ge- i 0S: Windows 7, 8, 10 64 bits
Force 2 GB RAM recommended) =% Linux (Enterprise only)
Pix4D SA ;
EPFL Innovation Park, Building F WWW.plx‘id.C()m

1015 Lausanne, Switzerland
+41 21552 0596

General inquiries: info@pix4d.com

Sales inquiries: sales@pix4d.com n u m
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Pixio Support

Other Pix4D sites v

Community  Contact support English (US) v~  Signin

[Q Search in support site, articles, community posts

Support > Desktop > Manual

Menu Project > Image Properties Editor... > Selected Camera Model

Index > Interface > Menu Project > Image Properties Editor...

b Access: On the menu bar, click Project > Image Properties Editor...

The Selected Camera Model section is used to describe the selected camera model(s) associated with the images.

Follow

© Previous | Next ©

fy Access via the New Project wizard: When creating a new project, the Image Properties window appears after loading the images.

B image Properties Editor

Image Geolocation
Coordinate System
@ @ Datum: World Geodetic System 1984; Coordinate System: WGS 84
Geolocation and Crientation
@ Geokxated Images: 127 out of 127

: @

v

Enabled

(SRR RN SRS RN RR SRS

Selected Camera Model

© © Canonixus220HS_3.3_4000x3000 (RGE)

Image Grosp [degree]

IMG_1146JPG group1
IMG_1147JPG group!
IMG_1148JPG group1
IMG_1149JPG group1
IMG_1150JPG group1
IMG_1151JPG group1
IMG_1152JPG group1

IMG_1153JPG groupl

6.54318705
6.54235243
6.54153660
6.54066732
6.53981693
6.53895543
6.53810604

6.53723190

d O Ltow O Custom

From BXIF

9

[degree]

46.65611328
46.65602724
46.65609230
46.65609371
46.65614777
46.65619302
4665621426
46.65624990

779.011
781.004

780.753

Horz [m]
5.000
5,000
5.000
5,000
5.000
5,000
5.000

5.000

e |

A y Omega Phi Kappa
Vert[m] [degree] [degree] [degree]

10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000

1.89489
-0.68792
4.78740
4.56705
4.35986
441374
4.89944

845570

6.71999
43M47
296335
441950
3.08310
292741
205931

347016

90.81948
100.75500
94.67581
101.12925
90.84544
9345951
94.70718

90.57303

~

=

(2)
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The status indicator is represented with the left icon:

@ : The camera model is valid, if it is retrieved from Pix4Dmapper's camera model database, from the user's camera model database,
from a project file, or from the image EXIF data if enough information exists in the data.

© : The camera model is invalid if the camera model does not correspond to any model of the camera model databases and if the
EXIF data of the images does not have sufficient information about the camera model.

On the right of the status indicator, there is an icon that describes the source of the camera model:

B8: Camera model taken from the Pix4dDmapper's camera model database. ( 2)

@ Camera model taken from the Pix4Dmapper's camera model database with some user-edited values.

&: Camera model taken from the user's camera model database.

®: Camera model taken from the image EXIF data when the camera model does not exist in the Pix4dDmapper's or the user's database
and there is valid information in the EXIF data.

: Camera model taken from the .p4d project file when a .p4d file is opened and its camera model does not exist in the
Pix4Dmapper's or the user's database.

Beside the status indicator, appears the EXIF ID (CameraMode!_ Focallength_ResolutionWidthxResolutionHeight) and the band
configuration.

On the right of the Selected Camera Mode! section there are the following buttons:

« Edit...: Opens the Edit Camera Model pop-up which allows the user to edit the corresponding camera model. For more
information about the Edit Camera Model window: Menu Project > Image Properties Editor... > Selected Camera Model > Edit
Camera Model.

« Assign (optional): Appears if more than one camera models are detected (e.g. multiple flights with different cameras or merged
projects). By clicking it, the corresponding camera model is assigned to other detected camera models that have the same image
width and height.

Index > Interface > Menu Project > Image Properties Editor... © Previous | Next ©

Was this article helpful? ¢ ® 0 outof 0 found this helpful

Related articles

Menu Project = Image Properties Editor... > Selected Camera Model > Edit Camera Model
Menu Project > Image Properties Editor... > Image Geolocation
Pix4Dmapper Software Manual > Table View

Article feedback (for troubleshooting, post here)
0 comments

Please sign in to leave a comment.

© 2011-2019 Pix4D. All rights reserved. § Ny in m M
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CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: SONY ILCE-TM3

Filename: DA20190510_ATII_NCSL\20190510_ATII_NCSL. aus
Calibration Date: 10/05/2019 9:50am

METRIC CALIERATION PARAMETERS
Resolution = 6000 x 4000 pixels
Pixel width = 0.0059mm, Pixel height = 0.0059mm

VALUE STANDARD ERROR
Principal distance c= 21.3317mm < 0.00Tmm
Principal point offset in x-image coordinate ¥p= -0.0243mm < 0.001mm
Principal point offset in y-image coordinate Yp= 0.0565mm < 0.001mm

ard-order term of radial distortion correction K1 = 1.63764e-004 2.6548e-007
Sth-order term of radial distortion correction K2 =-2.99215e-007 3.3592e-009
Tth-order term of radial distortion correction K3 = 1.15004e-010 1.3023e-011

Coefficient of decentering distortion P1= 5.3375e-006 3.111e-007
Coefficient of decentering distortion P2= 8.3784e-006 3.143e-007
No significant differential scaling present B1= 0.0000e+000 2 572e-020
No significant non-orthogonality present B2= 0.0000e+000 2 572e-020

Sth-order term of radial distortion correction K4 = 0.00000e+000 2.5720e-036
11th-order term of radial distortion correction K5 = 0.00000=+000 2.5720e-040

STANDARD CORRECTION EQUATION
The comrected image coordinates x(comr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
¥ = ¥(meas) - Xp
y =y(meas) - yp
¥ and y are now with respect to the principal point,
2 =x"2 +y"2
dr = K113 + K2:13 + K3+r"7 + K419 + K5+r*11
*(corm) = x(meas) - xp + x=drr + P1=(r"2 + 2x"2) + 2:P2=x-y
y(corm) = y(meas) - yp + y=drr + P2=(r"2 + 2y"2) + 2:P1=x=y

Camem sefcalbration defermined In a network of 24 imapes and 835 poinis, to an Image measurement accuracy (RAES 1-sipma) of 012 piwets. or .73 um, and of of 1.0.

Produced by Australis from Photometrix - httpaliwww. photometrix.com.au PAGE 1 of 10
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K1=r*3 + K2:r"5 + K3-r"7 + K4-r"9 + K5-r"11
correction dx = x=dr'r
correction dy = y-drir
VALUE STANDARD ERROR

c= 21.332mm 0.0010mm

K1= 1.63764e-004  2.6548e-007

K2 =-299215e-007  3.3592e-009

K3 = 1.15004e-010 1.3023e-011

K4 = 2.45430e-054  2.5720e-036

K5= 326417e-060  2.5720e-040

r(mm) dr{microns)
0.00 0.0
200 13
4.00 10.2
6.00 331
5.00 743
10.00 135.0
12.00 2127
14.00 3006
16.00 3879
186.00 4601
20.00 499.8

Produced by Australis from Photometrix - http:iiwww. photometriz com.au
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CAMERA CALIBRATION REPORT

KO = -2.23566e-002
K1= 1.60103e-004
K2 = -2.92525e-007
K3 = 1.12433e-010
K4 = 2.39943e-054
K5 = 3.19119e-060

r(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

Produced by Australis from Photometrix - http:liwww. photometrix.com.au

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)

For ‘balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K1.r*3 + K2+r"5 + K3r"7 + Kd»r*9 + K5-r*11

ch = 20.8548mm

dr{microns)

0.0
434
-79.5

-101.8
-106.2
-91.6
-60.4
-19.1

215

474

41.5

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 14.9mm

PAGE 2 of 10
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT
550um
500um —
450um —
400um —
350un
300uwn
250um —
200um —
150um 1=
100um 1=

S0um

[dr shown in micrometres]

dr Oum I . I I
Sum  mm
-100um =
-150um ——
-200um ——
-250um =
-300um ——
-350um ——
<400um |
450um
-500um —+=

-650um ——
DECENTRING DISTORTION PLOT
dum——

Pr)

2um——

10mm

12mm T4mm 18mm 18mm

[P{r) shown in micrometres]

20mm

Oum { T |

T
4mm Emm

10mm

T T
12mm 14mm 18mm 18mm

Radial Distance (r}

ndicates the maximum radial distance encountered in the self-calibration_)

Produced by Australis from Photometrix - http:/www.photometrix.com.au
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

100wm ——
Toum -1
50um —
| AHH | |

I I | I I |
dr Oum 1 T 1 T 1 T I
T4r.n'm 18mm 18mm 20rmm

1
1
I
|
1
I
!
1
I
1
|
I
1
|
I
1
1
I
1
|
-25um | I
1
-50um  —+—

-fSum

-100um =

Radial Distance (r)

{If present, — — — — - ndicates the maximum radial distance encountered in the self-calibration )

Produced by Australis from Photometrix - hitpoliwww. photometriz.com.aw PAGE 5of 10
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CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: SONY ILCE-7TRM2

Filename: E:\work\« THv'wi20180615_A7RII_21mm(2)\20180615_A7RII_21mm(2).aus
Calibration Date: 15/06/2018 17:50pm

METRIC CALIBRATION PARAMETERS
Resolution = 7952 x 5304 pixels
Pixel width = 0.0045mm, Pixel height = 0.0045mm

VALUE STANDARD ERROR

Principal distance c=  214918mm 0.001mm
Principal point offset in x-image coordinate xp = -0.0276mm <0.001mm
Principal point offset in y-image coordinate yp = 0.0515mm <0.001Tmm
3rd-order term of radial distortion correction ~ K1=1.40129-04 2.3734e-07
5th-order term of radial distortion correction K2 = -2.75819e-07 1.4988e-09
7th-order term of radial distortion correction K3 = 1.16975e-10 2.9745e-12
Coefficient of decentering distortion P1= -2.8085e-06 3.413e-07
Coefficient of decentering distortion P2=1.4293e-05 2.506e-07
No significant differential scaling present B1= 0.0000e+00 5.332e-20
No significant non-orthogonality present B2 = 0.0000e+00 5.332e-20
9th-order term of radial distortion correction K4 = 0.00000e+00 5.3316e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 5.3316e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
X = x(meas) - xp
y =y(meas) - yp
x and y are now with respect to the principal point,
M2 =x"2 +y"2
dr = K13 + K2+r*5 + K37 + K4-r"9 + K5-r*11
x(corr) = x(meas) - Xp + X=dr/r + P1+(r"2 + 2x"2) + 2:P2+x-y
y(COIT) = y(meas) - yp + y+dr/r + P2+(r"2 + 2y*2) + 2:P1-x-y

Camen sefcalitration determined In 3 networx of 40 Images and 611 points, to an Image measurement 3ccuracy (RMS 15ipma) of 0.2Spixreis or 1.12um and F of 10,

Produced by A is from Ph ix - http://www.photometrix.com.au PAGE 1 of 5
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K13 + K2+r"5 + K3+r'7 + K419 + K5-r*11
correction dx = x-dr/r
correction dy = y-drir
VALUE STANDARD ERROR
c= 21.492mm 0.0011mm
K1= 1.40129¢-04 2.3734e-07
K2 = -2.75819e-07 1.4988e-09
K3 = 1.16975e-10 2.9745e-12
K4 = -2.70954e-53 5.3316e-36
K5 = -1.10154e-58 5.3316e-40
r(mm) dr(microns)
0.00 0.0
2.00 1.1
4.00 8.7
6.00 28.2
8.00 63.0
10.00 113.7
12.00 177.7
14.00 2485
16.00 316.2
18.00 3677
20.00 388.1
Produced by A lis from Ph ix - http://iwww.photometrix.com.au PAGE 20of 5
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)
For 'balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KO- + K13 + K215 + K317 + K4+r*9 + K5-r*11

cb = 21.0911mm

KO = -1.86438e-02

K1= 1.37517e-04

K2 = -2.70677e-07

K3 = 1.14794e-10

K4 = -2.65902e-53

K5 = -1.08100e-58

r(mm) dr(microns)
0.00 0.0
2.00 -36.2
4.00 -66.0
6.00 -84.2
8.00 -874
10.00 -748
12.00 493
14.00 171
16.00 12.0
18.00 252
20.00 8.0

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm

Produced by A lis from Ph ix - http://www.photometrix.com.au PAGE 3of §
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT

400um -1~
350um -+~
300um -1~
250um -~
200um —-
150um
100um -+
S0um -1+

dr Oum

[dr shown in micrometres]

soum T
-100um —+
-150um -+~
-200um -+
-250um -+
-300um -+
-350um —+
400um —+—

DECENTRING DISTORTION PLOT

Bum——

P(r) 4™

2um——

[P(r) shown in micrometres]

|
|
|
|
|
|
1

1

1 1 T 1

4mm 6mm 8mm

m " 1 '} Il
o T

10mm

| l
1 T T
12mm 14mm 16mm
Radial Distance (r)

T

indicates the maximum radial distance encountered in the self-calibration.)

Produced by Australis from Photometrix - http://www.photometrix.com.au
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]
I
|
]
75um —+ !
I
]
I
S0um -+ :
I
I
I
25um -+ 1
| BN
I
I
dr oum B eI e e e P H e A
o 2mm  4mm  6mm  8mm  10mm  12mm 14 16mm 13«#1\ 20min
: .
I
-25um -+ |
I
I
I
50um —+ |
I
|
]
-75um -+ :
]
I
1
Radial Distance (r)
(if present, — — — — - indi the maxi radial di d in the self ion. )
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= ~ Sony a7R #fe & §E 21mm 43 Ef

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: SONY ILCE-7R

Filename: C:\Data\Sonya7r21mm_20160523.aus
Calibration Date: 23/05/2016 14:58pm

METRIC CALIBRATION PARAMETERS
Resolution = 7360 x 4912 pixels
Pixel width = 0.0049mm, Pixel height = 0.0049mm

VALUE STANDARD ERROR
Principal distance c=  21.4915mm <0.001mm
Principal point offset in x-image coordinate xp=  -0.1612mm <0.001Tmm
Principal point offset in y-image coordinate yp= 0.0685mm <0.001Tmm

3rd-order term of radial distortion correction K1 = 1.42854e-04 1.7309e-07
5th-order term of radial distortion correction K2 = -2.69432e-07 8.2187e-10
7th-order term of radial distortion correction K3 = 1.09469e-10 1.2698e-12
Coefficient of decentering distortion P1= 5.8984e-06 2.291e-07
Coefficient of decentering distortion P2= -56737e-06 1.491e-07
Differential scaling between x &y B1= 1.1166e-04 3.085e-06
Non-orthogonality between x & y axes B2 = -1.2010e-04 3.098e-06
gth-order term of radial distortion correction K4 = 0.00000e+00 5.8430e-36
11th-order term of radial distortion comrection K5 = 0.00000e+00 5.8430e-40

STANDARD CORRECTION EQUATION

The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:

X = x(meas) - xp
y = y(meas) - yp

x and y are now with respect to the principal point,

M2 =x"2+y"2

dr = K1+r"3 + K2+r*5 + K37 + K4-r"9 + K5-r*11
x(corr) = x(meas) - Xp + X=dr/r + P1+(r*2 + 2x"2) + 2+P2+x-y
y(corr) = y(meas) - yp + y-drir + P2+(r*2 + 2y*2) + 2:P 11Xy

Camen sefcaldration determined In 3 netacex of 40 images and 873 points, to an Image measurement 3CCuracy (RMS 1-zipgma) of 028 pixeis or 135 um and @ of 1.0,

Produced by Australis from Photometrix - http://www.photometrix.com.au
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K113 + K2-r"5 + K37 + K4-r"9 + K5-r*11
correction dx = x-dr/r
correction dy = y-dr/r
VALUE STANDARD ERROR
c= 21.492mm 0.0007mm
K1 = 1.42854e-04 1.7309e-07
K2 = -2.69432e-07 8.2187e-10
K3 = 1.09469e-10 1.2698e-12
K4 = -1.50167e-52 5.8430e-36
K5 = -5.75399¢e-58 5.8430e-40
r(mm) dr(microns)
0.00 0.0
2.00 1.1
4.00 8.9
6.00 28.8
8.00 64.5
10.00 117.0
12.00 183.7
14.00 2586
16.00 332.0
18.00 3910
20.00 4208
Produced by A is from Ph ix - http:/iwww.photometrix.com.au PAGE 20of §
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)
For 'balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K13 + K215 + K317 + K4-r*9 + K5-r*11

cb = 21.0729mm

KO = -1.94756e-02

K1= 1.40072e-04

K2 = -2.64185e-07

K3 = 1.07337e-10

K4 = -1.47242e-52

K5 = -5.64193e-58

r(mm) dr(microns)
0.00 0.0
2.00 -37.8
4.00 -69.2
6.00 -88.6
8.00 -92.5
10.00 -80.0
12.00 -53.6
14.00 -191
16.00 13.9
18.00 329
20.00 231

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm

Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE 30of 5
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT  [dr shown in micrometres]

450um -+
400um -+
350um =
300um -1~
250um -1~
200um -+~
150um —-
100um -+

50um -+

dr Oum
PR .
-100um =
-150um -+
-200um -
-250um —+
-300um ——
-350um
400um -

450um

DECENTRING DISTORTION PLOT [P(r) shown in micrometres]

4um—— I

P(r) 2um—-

0 f f t t T t } 1 } T
Omm 2mm 4mm 8mm 8mm 100mm 12v?m 14mm 16mm  18mm  20mm
Radial Distance (r)

(f present, — — — — - di the radial di d in the self. .)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

100um -

75um -1+

50um -+

25um -+

| 1 ! 1 1 1 1 ! 1
dr Oum T T 1 1 1 T T 1 1

-25um -+

-50um -+

-75um 1

-100um -+~

Radial Distance (r)

(I present, — — — — - di the radial di ed in the self-calib J)

(NN IESINNIESINNINNINNINNINESANIR-AN0
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CAMERA CALIBRATION REPORT

PROJECT DETAILS
Camera: Canon EOS 5DS R
Filename: .. ork\«Tv'wA20170606_5DSR_20mm_ChiFei\20170606_5DSR_20mm_Chifei.alis
Calibration Date: 06/06/2017 18:28pm

METRIC CALIBRATION PARAMETERS
Resolution = 8688 x 5792 pixels
Pixel width = 0.004 1Tmm, Pixel height = 0.0041mm

VALUE STANDARD ERROR

Principal distance c=  20.4835mm 0.002mm
Principal point offset in x-image coordinate xp=  -0.0279mm <0.001mm
Principal point offset in y-image coordinate yp = 0.0821mm <0.001mm
3rd-order term of radial distortion correction K1 = 2.04503e-04 2.6006e-07
5th-order term of radial distortion correction K2 = -3.92462e-07 1.5583e-09
7th-order term of radial distortion correction K3 = 7.45716e-11 2.9291e-12
Coefficient of decentering distortion P1= 1.7260e-06 4.353e-07
Coefficient of decentering distortion P2= 25184e-05 3.118e-07
No significant differential scaling present B1= 0.0000e+00 8.036e-20
No significant non-orthogonality present B2 = 0.0000e+00 8.036e-20
9th-order term of radial distortion correction K4 = 0.00000e+00 8.0362e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 8.0362e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
X = x(meas) - xp
y =y(meas) - yp
x and y are now with respect to the principal point,
"2 =x"2 +y"2
dr = K113 + K215 + K3+r*7 + K4+r"9 + K5-r*11
X(COIT) = X(Meas) - Xp + X=dr/r + P1+(r"2 + 2X*2) + 2:P2:Xy
y(corr) = y(meas) - yp + y=dr/r + P2+(r"2 + 2y"2) + 2:P 11Xy

Camen secaltration determined In 3 netacex of 40 images and 610 points, to an Image measurement 3CCUraCy (RMS 1-2ipma) of 0.38 pireiz or 1.57 um, and F of 1.0.
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K113 + K2+r"5 + K3+r*7 + K4-r*9 + K5-r*11
correction dx = x-dr/r
correction dy = y-dr/r
VALUE STANDARD ERROR
c= 20.484mm 0.0015mm
K1 = 2.04503e-04 2.6006e-07
K2 = -3.92462e-07 1.5583e-09
K3 = 7.45716e-11 2.9291e-12
K4 = -9.48435e-53 8.0362e-36
K5 = -3.67449e-58 8.0362e-40
r(mm) dr(microns)
0.00 0.0
2.00 16
4.00 12.7
6.00 411
8.00 92.0
10.00 166.0
12.00 2584
14.00 3579
16.00 4461
18.00 4967
20.00 4756
Produced by A lis from Ph ix - http://iwww.photometrix.com.au PAGE 2 of 5
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)

For ’balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K113 + K215 + K317 + K419 + K5-r*11

ch = 19.9429mm

KO = -2.63936e-02
K1= 1.99105e-04
K2 = -3.82103e-07
K3 = 7.26034e-11
K4 = -9.23402e-53
K5 = -3.57750e-58

r(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

dr(microns)

0.0
-51.2
-93.2

-118.3
-1216
-102.3
-65.1
-21.0
12.1
8.5
-64.8

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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CAMERA CALIBRATION REPORT

450um -1~

GAUSSIAN RADIAL DISTORTION PLOT

[dr shown in micrometres]

DECENTRING DISTORTION PLOT

12umt—
10umt—
Sum——
P(r) Sum——
4um-—-
2um—-

0 J |

[P(r) shown in micrometres]

| | I ] 1

— T T T T
Omm 2mm 4mm

Produced by A is from Ph
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T T T T T T
10mm 12nvn 14mm  16mm

Radial Distance (r)

(if present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

225um +
200um —+
175um 1=
150um -+
125um +

100um -+~

Radial Distance (r)

(if present, — — — — - indi the radial di encountered in the self-calibration.)
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LICENSE CERTIFICATE

License key: 7fd643d9
Product: FixdDmapper Desktop, Perpetual license
Terms of service: Commercial
Device(s): (1) Desktop can run on 2 devices simulansously
Generated on: 03.04.2019

Activation instructions

Please go to https:faccount. pixdd.com/redeem tlicense_key=7f4643d%96& and log in or create a new user account. Enter
the License key that comes with this certificate to activate the license.

Software download
Download the latest PixdDmapper at hitps:iidoud pixdd.com/download/ and use your PixdD account to login.

We also recommend you to have a look at the 'Getting started’ guide on our Knowledge base at
hitps:isupport.pixdd.comientries/2682 5498, You will find all the necessary information on system requirements, software
download, installation and first project creation as well as special articles that we recommend to new users in order to
get the best out of their projects.

Pixd D is your solution to convert thousands of aerial images, taken by lightweight UAV or aircrafit into geo-referenced 2D
masaics and 30 surface models and point clowds.

Pix4D SA - EPFL Innovation Park - Building F - 1015 Lausanne - Switzerland
www.pixdd.com - +41 21 552 05 90
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LICENSE CERTIFICATE

License key: 6f153851
Product: PixdDmodel, Yearly rental license
Terms of service: Commercial
Device(s): (1) desktop or laptop
Generated on: 04.04.2019

Activation instructions

Please go to https:faccount. pixdd.com/redeemtlicense_key=8f153851& and log in or create a new user account. Enter
the License key that comes with this certificate to activate the license.

Software download
Download the latest PixdDmapper at https:iicloud pixdd.com/download! and use your PixdD account to login.

We also recommend you to have a look at the 'Getting started’ guide on our Knowledge base at
hitps:isupport.pixdd.comientries/2682 5498, You will find all the necessary information on system requirements, software
download, installation and first project creation as well as special articles that we recommend to new users in order to
get the best out of their projects.

Pixd D is your solution to convert thousands of aerial images, taken by lightweight UAV or aircrafit into geo-referenced 2D
masaics and 30 surface models and point clowds.

Pix4D SA - EPFL Innovation Park - Building F - 1015 Lausanne - Switzerland
www.pixdd.com - +41 21 552 05 90
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LICENSE CERTIFICATE

License key: 47695
Product: Pix4Dmodel, Monthly rental license
Terms of service: Commercial
Device(s): (1) desktop or laptop
Generated on: 05.04.2019

164

Activation instructions

Please go to https:Mfaccount. piedd.com/redeem/Tlicense_key=476fff358& and log in or create a new user account. Enter
the License key that comes with this certificate to activate the license.

Software download
Download the latest PixdDmapper at bitps:fidloud pixdd comfdownlpad! and use your PixdD account to login.

We also recommend you to have a look at the 'Getting started’ guide on our Knowledge base at
https:isupport. pixdd.com/entries/26825498. You will find all the necessary information on system requirements, software

download, installation and first project creation as well as special articles that we recommend to new users in order to
get the best out of their projects.

PixdD is your solution to convert thousands of aerial images. taken by lightweight LAV or aircraft into geo-referenced 2D
masaics and 30 surface models and point clowds.

yn Park - Building F - 1015 Lausanne - Switzerland
x4d.com - +41 21 552 05 90
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