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REDtoolbox v2.82 user manual 
 

The REDtoolbox is your essential tool for quickly and conveniently preparing your data for 
photogrammetric processing. It geotags your images with GNSS and IMU data, and then produces a 
start-up file in the photogrammetry software of your choice, including Agisoft Metashape, Pix4D and 
RealityCapture. Included in this process is PPK processing of base and rover GNSS files, allowing you 
to use high precision geolocation in your models without adding any additional complexity to your 
workflow. Simply drag and drop your files, press run, and you’re ready to begin your project. 

 

 

 

 

 

Contact: 
REDcatch GmbH 
Tschaffinis 14 
6166 Fulpmes 
Austria 

phone: +43 5225 20203  
email: support@REDcatch.at 
web: www.REDcatch.at 

 

 

Copyright 

When using material from this document, please respect CC - BY - SA 4.0 
https://creativecommons.org/licenses/by-sa/4.0/ and mention our company REDcatch GmbH, 
Austria and re-link our webpage www.REDcatch.at 
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What is REDtoolbox? 

The REDtoolbox is image geotagging software that connects images from your camera with data 
from external GNSS and IMU devices for use in photogrammetry and documentation projects. The 
location and orientation of images can be used to aid image alignment and can provide scale and 
geolocation to the model. This allows measurements to be taken directly without the need for 
ground control points (GCP’s). 

Compatible devices 

The REDtoolbox is compatible with data from a wide range of GNSS and IMU devices, including: 

• REDcatch ImageVector Multi & Mono (L1/L2/L5) 
• DJI Phantom 4 RTK and M210 RTK and M300 RTK (L1/L2) etc. 
• Emlid Reach M, M+ (L1) 
• Emlid Reach M2 (L1/L2/e5b) 
• Emlid Reach RS 
• Ublox M8x (L1), M9x (L1) 
• Ublox ZED-F9P, F9T (L1/L2/L5). 

All of these devices can be used with their full range of satellite providers through REDtoolbox, 
including: 

• GPS 
• GLONASS 
• Galileo 
• Beidou. 

Who can use REDtoolbox and what software and hardware is it compatible with? 

REDtoolbox is suitable for anyone wanting to incorporate GNSS and IMU data into their 
photogrammetric models. This may include surveyors, geologists, mining companies, construction 
companies, architects and archaeologists. The data may be gathered in UAV or terrestrial 
applications and may be collected using inbuilt sensors in the case of some drones, or with additional 
instruments or hardware attached to the UAV or camera. 
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1 PPK Processing - Basic use 

Important Notes:  

• Please close and reopen REDtoolbox every time you start processing a new project. 
Importing new data into the software without closing and reopening may lead to errors in 
your results. 

• All outputs are created in a sub-directory named REDtoolbox outputs… within the folder that 
you imported your geolocation data from. The numbers in the folder name are related to 
date and time that you clicked Run in REDtoolbox. You can access the outputs directly from 
REDtoolbox by clicking Output folder on the right-hand side of the Mapping tab. 

1.1 Downloading and opening REDtoolbox 

REDtoolbox can be downloaded from: 
https://www.redcatch.at/downloads_all/REDtoolbox_latest.zip 

Copy the downloaded zip folder to a suitable location on your computer, then extract the files by 
right clicking and selecting Extract All. A folder named REDtoolbox_latest will now be available. Look 
inside this folder and double click the file named REDtoolbox_V2.exe to run the program. 

 

1.2 Setup Tab 

When you first start REDtoolbox you can choose your type of device, the GNSS correction type, and 
your preferred output formats. For GNSS correction type, if your image positions have already been 
corrected using RTK, select RTK. If you wish to correct the positions using postprocessing, select PPK. 

 

 

Once all mandatory settings have been selected, the screen turns green and the Continue button 
becomes available. 

https://www.redcatch.at/downloads_all/REDtoolbox_latest.zip
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This setup tab is displayed every time you start REDtoolbox. If your setup will remain unchanged for 
future projects and you wish to skip this screen in the future, you can enable the Skip Setup on Boot 
option (bottom left) to start directly from the Import tab. 
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1.3 Import Tab 

The appearance of this tab varies depending on the settings you have chosen in the previous tab. A 
typical example of how it appears is shown below. 

 

 
• Import images:  

o Click the button and choose ALL images that relate to your RTK/PPK files (not more, 
not less). 

o JPG, TIF and PNG image formats can be imported. 
o The Number of successfully imported images will be displayed in this column. Please 

check and validate this number. 
 
 

• Import GNSS, IMU and Trigger files: 
o The GNSS/IMU/Trigger files you must import depend on your device type. 
o Eg. DJI P4 RTK requires *.MRK and *.obs file from the drone, the REDcatch 3D 

ImageVector requires *.000 and *.ubx files. Depending on the device chosen in Setup 
tab, some buttons may be disabled. Please refer to section 3 of this document 
(Important default settings related to devices) to get more information. 
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• Import base station files 
o Import the files by clicking the Import RINEX (base)… (.ubx/.obs/.**o)  button. Note 

that other base station file formats, such as those downloaded from stationary tower 
networks, are also compatible. Note: REDtoolbox is compatible with RINEX 
observation files (e.g. .20o) or compressed files (e.g. .20d). However, sometimes 
service provider may also zip the files, in which case you may have to unzip them 
before importing them into REDtoolbox. 

o Use of these may require importing additional nav and gnav files, which can be 
imported with the other 2 buttons in the base station portion of the user interface. 

o Base Position: 
 In most cases for downloaded base data, the position of the Base station 

stored in RINEX header, which is chosen by default. 
 If you run your own base station, you might like to perform processing using 

base station coordinates that you have measured or recorded. In this case 
you can enter a Manual base position. Note that the settings tab contains a 
checkbox (Remember Manually Set Base Pos) which, if checked, tells 
REDtoolbox to remember the last entered and used base coordinates. Please 
use the WGS84 coordinate system for this, with elliptical height. If using this 
method, it is essential that the position entered in REDtoolbox is accurate. 
For details on how to accurately determine your base station’s height, please 
refer to the section calculating base height under the advanced topics.  
LINK:  7.2 Calculating BASE STATION height 
 
When entering latitude and longitude, the toolbox can accept either 

• decimal degrees (e.g. 10.4859385) or  
• degrees, minutes and seconds  (e.g. 10 29 9.3786 N).  

When entering coordinates in degrees, minutes and seconds, 
separate the values with a space and add N = North, S = South, E = 
East, W = West at the end of the coordinate to define the 
hemisphere you are in. 

 An average base position calculation covering the duration of data 
acquisition is also possible, but the most inaccurate variant. This is a good 
option for comparing results when bug fixing ���� 

o REDtoolbox is also capable of performing single solution processing. In that case 
there is no need to import a base station file. Note that this form of position 
calculation leads to an inaccurate output. If you wish to perform single solution 
processing then make sure you have unchecked the Auto-import PPK Files checkbox 
in the settings tab. After that, check that you have your images and a rover file 
imported. Once done import either a .gnav or .nav file and then click the run 
mapping button. You will receive a warning about the inaccuracy, after which you 
can either proceed with the single solution processing or cancel.   
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PLEASE CHECK: Once you have imported all your project files, check the number of images (36 in this 
example), the time spans of your PPK RINEX data, and that all 3 columns in the user interface have 
turned GREEN .  

 

 

click Run mapping to start PPK processing and the image-to-trigger mapping. 

REDtoolbox will automatically switch to the next tab (mapping) after processing. Depending on your 
settings, this may take some time. Progress is listed in the log shown at the bottom of the window. 
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1.4 Mapping Tab 

When mapping has finished, a list of images and their corresponding triggers is shown, along with 
time differences between each. Depending on the device, the results will look roughly as follows:  

 

PLEASE CHECK that every image (centre column) is mapped to a trigger (left/right column). 
Furthermore, please check that the time differences between each image/trigger pair are within 1 
second of all other image/trigger pairs. These time differences will vary slightly due to the resolution 
of your camera clock (typically recorded to the nearest second) and your GNSS device (recorded to 
0.001 seconds). However, the time differences for every match should be within one second of each 
other. 

  

Mapping failed – please contact support Mapping succeeded 
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1.4.1 Output folder 

Use this button to directly open the folder containing the PPK and output files. 

 

The files are saved next in the same folder as your GNSS rover files, in a subfolder named 
“REDtoolbox_outputs- date – time”. 

 

1.4.2 Output coordinates transformation or shift  

Useful to apply a constant geoid undulation correction or shift outputs to match to local 
transformations. 

 

Output coordinates transformations can be entered near the top of the user interface in the 
Mapping tab.  
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Depending on the solution method, PPK and RTK can give measurements with systematic location 
error. There may be circumstances where relative locations of images are accurate, but where there 
is a small error in absolute location. For example, a cause of this could be poor base station accuracy 
or inaccurate local transformation calculations from your transformation software (E.g. WGS84 to 
local Gauss-Krüger). Another typical shift is the geoidundulation. To take into account local 
geoidundulataion, you can simply apply a constant Z-shift to the output dataset 

To apply your transformations, click the Generate output button and then open the newly created 
output folder by clicking the Output folder button. This will open the results in Windows Explorer. 

1.4.3 Correcting trigger mismatches (experts only):  

This information is for experts only. If you have not done this before but believe it is necessary, 
please contact REDcatch support to be guided through the process.  
 
If an image has been matched with the wrong trigger, you can move images and triggers up and 
down as needed using the buttons at the top of the mapping window. Alternatively, you can find an 
image/trigger match that you are sure is correct, observe the approximate time difference, and 
manually enter that into the field at the top of the window. Then, re-click Run mapping…. If you want 
to re-generate the toolbox outputs without re-running the mapping (for example if you have selected 
new outputs in the settings tab), click Generate output. 
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1.5 Setting tab 

The settings tab includes device specific lever arms and rotations as well as the access to a config file, 
which is for expert users only. 
 
Please note, that for DJI drones, the lever arm (offset camera <> antenna) is calculated and applied 
automatically. 
For EMLID devices no lever arm can be applied due to missing roll/pitch/yaw data. 
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1.6 Create Support file 

If you encounter problems or bugs when using REDtoolbox, you can create support files by clicking 
Create support file as shown in the figure below. It is important that all data is loaded into 
REDtoolbox before clicking this button. After clicking, a pop-up window will open, stating where the 
files have been created. You must email these files to REDcatch manually (there could be one, two or 
more zip folders), at support@redcatch.at. 

 

Button for creating support file 

 

 

 

 

1.7 Quit 

Hit the Quit button to close the software. Please close and reopen the program every time you 
process a new dataset.  
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2 RTK and PPK Principles 

2.1 PPK – Postprocessing Kinematics workflow 

 

 

2.2 RTK – Realtime Kinematics workflow 
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3 Device specific information 

3.1 DJI Phantom 4 RTK, M210RTK, M300 RTK P1 

*.MRK Trigger file is needed from drone 
*.obs or *.bin RINEX file is need from drone 
Note: 
- The lever arm is automatically calculated and compensated for in the default lat, lon, elev output.    
  There is NO need for further settings or shifts/transformations. 

3.2 3D ImageVector -Multi- and -Mono- 

*.000 IMU/Trigger file is optional. It is needed if you want ROLL/PITCH/YAW output 
*.ubx file is needed 
Note: 
- 90-degree Pitch correction is implemented automatically 

3.3 EMLID Reach M, M+, M2 

*.obs is needed. If using M2 with *.obs, EMLID converts GPS trigger time to UTC time. This is 
important for time stamp extraction. 

Note:  
- If you are using EMLID with Raw logging *.UBX please change REDtoolbox device to “UBLOX” 
- No antenna <> camera offset (leverarm) can be applied in settings tab. 

3.4 Ublox M8P, M8T, M9x, ZED-F9P, ZED-F9T 

*.ubx with RAWX,  MEASX and TIM-TM2 messages are required 

Note:  
- No antenna <> camera offset (leverarm) can be applied in settings tab. 
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4 Output formats 

Depending on the selection made in the Setup tab, the following outputs are generated 

 

 

4.1 RAW text file (*.txt) 

This is a basic text file that allows you to manually read the location and orientation of each image or 
modify (if necessary) and manually import into any software of your choice. This file is produced by 
default but is not required for most conventional projects. 

4.2 Agisoft project (*.psx, *.txt) 

Select this option if you use Agisoft Metashape for photogrammetric processing. It creates an Agisoft 
project file that can be opened directly, ready for processing. 

Agisoft v1.3 (*.txt): You can select this option (in addition to Agisoft project) if you use Agisoft 
Metashape (formerly Photoscan) v1.3 or later. It creates a reference file that you can use to manually 
load location and orientation data into Metashape, separately to the images. 

4.3 Pix4D (*.p4d, *.txt) 

Select this option if you use Pix4D for photogrammetric processing. It creates a Pix4D start-up file 
(*.p4d). This file can be opened directly in Pix4D and automatically loads all project data, ready for 
processing. A text file is also created for loading image locations into an existing project. 
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4.4 RealityCapture (*.txt) 

Select this option if you use RealityCapture for photogrammetric processing. It creates a reference 
file that can be loaded manually into reality capture, separate to the images. 

4.5 Google Earth KML (*.kml) 

This output allows you to view image positions and orientations in Google Earth. This provides a 
useful visual confirmation that geolocation and orientation data are accurate. Note that you need to 
install Google Earth separately to open this file. 

4.6 Image EXIF 

This setting creates a folder of geotagged images, where geolocation is stored in the meta-data for 
each image. This format is versatile and allows images and image location data to be loaded into 
most photogrammetry software in a single step.  

Coordinate Tags added: latitude, longitude, elevation, accuracy 
Rotation Tags added: roll, pitch, yaw (upcoming) 

Please note, that EXIF data is always WGS84 coordinate system. No other is possible. However, 
writing EXIF data can be slow, so this may not be the best setting for large projects. 

 

 

To use EXIF Accuracies in Agisoft Metashape, you might have to enable the “load accuracy” feature: 

 

4.7 PDF Report 

This output creates a PDF report of key project details. The report contains details of settings 
selected and files imported, such as the number of images used, files used, output formats 
generated, input format used, GNSS correction used, as well as date and time of the work 
performed.  
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Additionally, three colour coded maps are generated which are embedded into the PDF file. These 
maps are also available as .png pictures in the output folder. The colour scheme has the following 
range: green-yellow-red, where green denotes fix point solutions, yellow float solutions and red 
denotes any other solutions. The first map contains a colour coded map of the rover path. The 
second map contains a colour coded map of the triggers and their positions relative to the rover 
path, with each trigger point colour coded in the above scheme. Note that the "first" trigger is 
denoted with a triangle. The third map contains a diagram showing the height of each trigger, with 
each point again being colour coded in the above scheme.  

Finally, a table can be found at the bottom of each map (The height map being an exception). The 
table lists the number and proportion of triggers/points that fall into each solution quality category 
(fix, float or single). The maps uses the web-mercator projection, meaning that these should not be 
used for distance measurements. 

4.8 Shapefile 

This output creates a fully compliant shapefile from the triggers. In the output folder, all mandatory 
files can be found i.e. a .shp file (containing the geometry), a .shx file (index file), a .dbf file (geometry 
attributes) and a .prj file which contains the well-known text representation of the coordinate 
reference system used. The coordinate system of REDtoolbox outputs is always WGS84. Additionally, 
a QGIS layer style file is added to the output folder to facilitate easy use of the output with QGIS. The 
geometry of the shapefile is given by the mapped image positions, encoded as a set of points 
containing latitude, longitude and height.  

Additional attributes are added depending on the input files given and devices chosen. In the most 
basic case, only the image file name and timestamp are added as attributes of each point. If all 
information that can be accepted by REDtoolbox is available, then the following information will be 
encoded for each point: all fields that are available in the .pos file, the image file name, the full 
timestamp, the local time contained in the timestamp (hh:mm:ss), yaw, pitch and roll. There are two 
important points that need to be considered if the shapefile and the information contained is to be 
used for further processing. First, all fields that are not present and/or could not be filled are set to 
zero (0). Second, all attribute fields except for NS (number of satellites) and Q (quality level) are 
encoded as TEXT fields. 

 

  



 
 

REDtoolbox Documentation  p.20 

5 How to open your project and interpret your data 

5.1 The Raw *.txt file 

The REDtoolbox Raw text file is easily human-readable and can be imported, or modified and then 
imported, into other software of your choice. The format for the text file is image, lon, lat, elev, 
elev_mean, yaw, pitch, roll, accuracy, rating. Descriptions and units for these fields are shown in the 
table below. 

Field Description and units 
image File name 
lon Longitude in degrees (decimal) 
lat Latitude in degrees (decimal) 
elev Elevation in metres 
elev_mean Mean elevation in metres 
yaw Yaw in degrees (decimal) 
pitch Pitch in degrees (decimal) 
roll Roll in degrees (decimal) 
accuracy Accuracy in metres 
rating GNSS quality rating determined by REDcatch* 

(green, yellow or red) 
 

*REDcatch’s quality rating ranges from green (high) to red (low) and is determined from several variables, which include the 
number of GNSS satellites available and whether a fix solution or float solution has been calculated. For more details about 
how the rating is determined, please contact REDcatch. 

 

The Raw file output 

 

5.2 Opening an Agisoft Project 

REDtoolbox creates a ready-to-open Agisoft Project. To begin photogrammetric processing, simply 
open the file REDToolbox_Agisoft_Project.psx in Agisoft Metashape. You will observe that image 
locations and orientations are displayed next to each file name, and that the relative locations of 
images are shown in the Model viewing window. You can now begin camera alignment immediately 
using the standard Agisoft Metashape workflow. 

For terrestrial projects, when reading reference data errors after processing, please note the 
considerations for interpreting Yaw and Roll, discussed below. 
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Image and location and orientation data created displayed in the Agisoft project file. 

 

Interpreting errors for yaw, pitch and roll 

When camera alignment is complete, you can view errors for location and orientation. Note that in 
terrestrial projects, errors for Yaw and Roll will sometimes appear to be very large. This is nothing to 
be concerned about but is rather a result of the fact that values for Yaw, Pitch and Roll are non-
unique. That is, a given viewing direction can be described using multiple different sets of values for 
Yaw, Pitch and Roll.  

In the case of terrestrial projects, there is usually a pitch offset of approximately 90°. In these 
situations, Yaw and Roll describe rotations around almost identical axes. Therefore, you can be 
confident that error values for Yaw and Roll are reasonable if the error values for Pitch are small and 
the error values for Yaw and Roll approximately cancel each other out (have similar magnitudes). 

5.3 Opening a Pix4D Project 

REDtoolbox creates a Pix4D start-up file that can be opened directly in Pix4D. Simply start Pix4D, click 
Open file, then select the file named REDToolbox_Pix4D_Project.p4d. A project will then open with 
images, locations and orientations pre-loaded. You can then begin processing, following the normal 
Pix4D workflow. 

  

Pix4D Project opened and calculated as 3D Maps model 
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5.4 Importing reference data into RealityCapture 

The output named REDToolbox_RealityCapture_SpaceLonLatElev.txt can be used to import image 
reference data into RealityCapture. To do this, simply import images and reference data using the 
standard workflow, then select the file. If you are unfamiliar with this aspect of the RealityCapture 
workflow, please refer to the manuals and tutorials at https://support.capturingreality.com/. Note 
that IMU data from REDcatch 3D ImageVectors is unavailable in this file. 

5.5 Looking at the KML in Google Earth 

The KML file allows you to quickly view the locations and orientations of image triggers in Google 
Earth. To do this, simply install Google Earth and then open the file. Donuts indicate image locations 
while arrows indicate location and orientation (yaw only). Arrows, donuts, or both can be turned on 
or off by checking or unchecking the relevant box on in the tree on the left of screen, as shown in red 
in figure below. The colour of the donuts and arrows indicates the quality of the location 
measurement, as described in the advanced features section. 

 

Image locations and orientations shown in Google Earth 

 

  

https://support.capturingreality.com/
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6 Using REDtoolbox to shift EXIF image coordinates 

Checking this option enables a workflow that is different from the others available in the REDtoolbox. 
This workflow allows the user to shift the coordinates of a set of images imported into the software 
by a constant amount in the X, Y and Z directions. If checked, then the import tab only accepts a set 
of images. However, all images need to contain readable geo EXIF data. If some images do not 
contain that data, then you will be informed of this and these images will be ignored during the 
transformation step. Once imported, the Output Coordinates Transformation fields in the mapping 
tab can be used to shift/modify the geo data contained in the images. Note that the original images 
are not modified, if you wish to have a shifted copy of the images you also need to check the EXIF 
(copy images) output in the setup tab. Additionally, all other output formats work with this workflow 
i.e. they work with the shifted geo image data. 
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7 FAQs – Frequently asked questions 

7.1 General questions 

a) Can REDtoolbox merge image and position data from multiple flights or sessions? 
 No, please process every project separately, closing the toolbox between each 
 but a command line tool is on our long-term feature list, that should facilitate batch 

processing. 

b) There are too many triggers in my project 
 Double check that you imported the correct images related to the RINEX files 
 You may have imported images from several flights/recording sessions 
 Insufficient GNSS reception and therefore an inaccurate number of triggers from the 

GNSS Rover 

c) Results are inaccurate. Why is this and what can I do? 
 Check the *_events.pos” file in REDtoolbox_output folder and check the FIX/FLOAT 

status of the triggers. 

d) Can I import raw images? 
 No, please convert to *.jpg, *.tif or *.png 

e) Does the toolbox provide outputs for software other than Agisoft Metashape, Pix4D Mapper 
and Reality capture? 
 Yes, with “EXIF coordinates” or the *.TXT file provided you should be able to use  

any 3rd party software 

f) Can you modify the toolbox to convert coordinates to/from a different datum? 
 No. EPSG codes mostly only provide accuracies within 1m. We have made a conscious 

decision not to implement the coordinate projection/transformation part of the 
workflow, so that customers can use software dedicated to this purpose.  

 Check epsg.io website to get information on accuracy 

 

 

g) The toolbox initially says there are a certain number of triggers, but then after processing 
there are less triggers, why is this? 
 In areas with bad GNSS reception, no trigger coordinate can be extracted and therefore 

the trigger will be skipped. 
 

h) The toolbox incorrectly matched triggers and images, what can I do about this? 
 Please contact support@REDcatch.at for this and provide the two ZIP Files created by 

clicking Create support file in REDtoolbox 

mailto:support@REDcatch.at
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7.2 Wrong height of PPK photogr. processing compared to GCPs 

QUESTION: I have height differences from my photogrammetric project, when processing  with PPK 
image centres from REDtoolbox, compared with control points I have measured in the field. 
 

ANSWER: There are 5 possible sources of error: 

1) REDtoolbox: If you have chosen EGM2008 in setup tab, keep in mind that this is only a rough 
geoid. Therefore, you will likely have errors in Z compared to your GCPs. You are better off using 
WGS84/Elliptical height and converting/re-projecting the output in 3rd party software. The error is 
up to 1meter. 

2) REDtoolbox base station height: Maybe you did not choose the antenna phase centre, but instead 
the ground point where your base station was located? In this case, the error is about 2m (=pole 
height) See page 27 in the manual. 

3) In Photogrammetry software: Large errors in Z can result if your photogrammetry software 
incorrectly calculates focal length. This often happens when you have weak geometry with nadir 
images and a single flight height but can happen in any situation. If you have errors in Z, try instead 
using a fixed calibration for focal length. If you are not sure what your focal length is, you can find it 
using exiftool(-k).exe by phil Harvey, or alternatively you can make a calibration flight with very 
strong geometry (200+ images, hilly terrain, multiple flight heights and oblique images) and note the 
calculated focal length after aligning in your photogrammetry software. 

(Tip: Always compare the calculated focal length to your other projects. It should be very close.) 

4) In Photogrammetry software: if you convert/re-project WGS84 PPK image centres to another 
coordinate system, the software may or may not switch to considering geoidundulation, depending 
on the software and the coordinate system. When this does happen, it is again likely that only a 
global EGM2008 geoid model was used and therefore there will be differences in height compared to 
GCPs. 

Tip: in Agisoft you can define other geoid models: 
https://agisoft.freshdesk.com/support/solutions/articles/31000148332-how-to-use-height-above-
geoid-for-the-coordinate-system 

5) In Photogrammetry software: incorrect alignment... this might happen if you only have 90° nadir 
images, rather than shooting at 85°. It can also happen if you have an insufficient number of images 
available (>40 images recommended), or if you have lots of vegetation throughout the scene. 

 

Workaround: Shift the images centers in REDtoolbox. Run REDtoolbox as usually, but in Mapping 
tab enter the shift in meters and hit “Generate Output”. A new REDtoolbox_Output_DATETIME 
folder is generated with shifted image centre coordinates. 

 

 

  

https://agisoft.freshdesk.com/support/solutions/articles/31000148332-how-to-use-height-above-geoid-for-the-coordinate-system
https://agisoft.freshdesk.com/support/solutions/articles/31000148332-how-to-use-height-above-geoid-for-the-coordinate-system


 
 

REDtoolbox Documentation  p.26 

8 Advanced 

8.1 Settings for basic use 

Please note: the default settings in REDtoolbox will be suitable for most users. 

 

The REDtoolbox settings tab 
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8.2 Calculating BASE STATION height 

If using manual base position, it is essential that you know how to accurately determine the height of 
your base station. The elevation must be entered into REDtoolbox in the WGS84 coordinate system, 
using elliptical height. Furthermore, the height should refer to the phase center (ACP) of your 
antenna, NOT the height of the ground control point. This height is calculated as follows: 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 ℎ𝐵𝐵𝑒𝑒𝑒𝑒ℎ𝑡𝑡 = 𝐵𝐵𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡𝑒𝑒𝑒𝑒𝐵𝐵𝑒𝑒 ℎ𝐵𝐵𝑒𝑒𝑒𝑒ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑚𝑚𝐵𝐵𝑚𝑚𝑚𝑚𝐵𝐵𝑚𝑚 + 𝑡𝑡𝑚𝑚𝑒𝑒𝑒𝑒𝑜𝑜𝑡𝑡/𝑒𝑒𝑜𝑜𝑒𝑒𝐵𝐵 ℎ𝐵𝐵𝑒𝑒𝑒𝑒ℎ𝑡𝑡 + 𝑒𝑒ℎ𝐵𝐵𝐵𝐵𝐵𝐵 𝑒𝑒𝐵𝐵𝑐𝑐𝑡𝑡𝐵𝐵𝑚𝑚 𝑜𝑜𝑜𝑜𝑜𝑜𝐵𝐵𝐵𝐵𝑡𝑡 

The meaning of these quantities is shown on the diagram below. Note that the phase center offset is 
usually written on the antenna or base station unit. 

 
Image reference: https://www.polyu.edu.hk/proj/gef/wp-content/uploads/2016/01/antenna_reference_point.jpg 

 

  

https://www.polyu.edu.hk/proj/gef/wp-content/uploads/2016/01/antenna_reference_point.jpg
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8.3 Antenna to camera offset 

!!! Please note, for DJI, Autel and Yuneec drones, these offsets are applied automatically!!! 

 

Translations 

The precise location nominally measured by a GNSS system is approximately the location of the 
antenna. On the other hand, image reference data imported into photogrammetry software is 
assumed to represent the locations of image centres. The antenna to camera offset corrects for 
situations where the camera image centres and GNSS antenna are not close to each other. For 
example, an antenna mounted somewhere on top of a UAV may be a significant distance from the 
camera mounted underneath. 

Values for antenna to camera offset are entered in millimetres. Offsets are positive when the 
direction from the antenna to the camera aligns with the positive direction of the axis. Positive 
directions for the three axes point forward, rightward and upward in relation to the UAV (or 
person/vehicle). 

Below are some examples of how to apply these offsets: 

• When the antenna is located 15cm above the camera, the “up” antenna to camera offset 
would be -150mm, because the direction pointing from the antenna to the camera is 
downward relative to the UAV. 

• If the antenna is located 10cm behind the camera, the “front” antenna to camera offset 
would be 100mm, because the direction pointing from the antenna to camera is forward 
relative to the UAV. 

Rotations 

When the camera is rotated relative to the UAV (or IMU), the effects can be compensated for by 
entering corrections for yaw, pitch and roll in degrees (decimal). The usual assumption in 
photogrammetry is that the IMU is aligned with the UAV (or vehicle/person), and that the zero 
position is when the camera faces directly downward (NADIR). 

As an example, if the camera is mounted so that it points directly to the left side of the drone, this 
could be corrected with a “yaw” antenna to camera offset of 90°, remembering the direction of 
rotation is defined as being from the UAV/IMU’s orientation to the camera’s orientation. 

For most products, offsets are applied automatically in the toolbox, with no need for manual 
adjustment. Eg. 90° pitch correction is applied automatically for the 3D ImageVector camera add-on 
to give the correct alignment of the IMU in photogrammetry software. 
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8.4 Configuration file 

The configuration file should only be altered by experienced users and a description of the 
configuration settings is therefore not provided in this manual. If you believe you have reason to 
adjust the PPK processing settings, image matching algorithms or other technical details, please 
contact REDcatch to discuss. 

If you believe you may have altered the configuration file or PPK settings by accident, please click the 
Reset to default button. 
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