


Wingtra RGB Mapping Workflow
NOTE: This is a draft document created when flying multiple sites with Wingtra+RGB61 and processed in Pix4D Mapper. Update document as needed. Remember that Wingtra Knowledge base is LOADED with great how-tos. https://knowledge.wingtra.com/en. Also recommend you re-watch both the basic and advanced Wingtra training videos, which walk you thru planning, flights and processing. 
-------------------------------------------------------------------------------------------------------------------
Pre-Flight Planning:
Use KMLs (i.e. permit boundaries). Save this to the root directory on the Wingtra Samsung tablet. 
On your desktop in WingtraHUB. Make a new flight plan and import your KML file. Here you can do the entire flight plan in the office before hand, or simply get it started and do the rest in the field on the tablet. Export these flight plans to your PC, then drag and drop these file(s) to the root directory of the tablet.
On the tablet, open up the flight plan you created. The reason I do this is to download MAPS in the office, so the imagery is cached, in case internet is unavailable in field. Click offline maps and download them. This also downloads the elevation (terrain) model. 
Other pre-flight considerations: 
· PASP done (flight safety plan)
· Software/Apps all updated
· Equipment all charged (use checklists!)
· What GNSS Collection method will you use? (test nTRIP at hotel night before)
· If OPUS processing base location, look at nearest CORS station (see NGS control points website)
· Is Aeropoint and/or RTK nTrip network available at this site?
· Where will you set GCPs/CPs? Who will do it?
· What coordinate system (state plane, UTM etc.)
· The more you test before you go at hotel or in office, the better
· Print out at least 2 maps of the site on 11x17 paper, with permit boundary shown. 
· Have a call/meeting with the team before going. Assign roles, goals, deliverables. 
· Assign roles: Who will take field notes, pictures, GCPs, fly site, collect Rinex, etc.?
· What flight height and GSD? (i.e. 400 ft AGL, 2 cm GSD). 
------------------------------------------------------------------------------------------------------------------
Field Data collection:
Pay special attention to optimum flight height (400 ft AGL sweet spot), and front/side overlap of 70%. Unlike LiDAR, RGB data collection allows PPK-geotagging to be optional, but I would highly recommend if you have access to a base station. 
Below I will document the general field collection steps and include pictures.
Field data collection:
· Start setting/collecting GCPs immediately. I prefer Aeropoints, if Aeropoint network is available on-site. Coverage map here: https://aeropointnetwork.propelleraero.com/. Have one person/team lay GCPs while the other person/team preps Wingtra for flight. Follow GCP best practices, remember these GCPs will be used for RGB processing as well. Use spray paint w large numbers!
· If Setting Aeropoints, remember to collect them in reverse order at end of day, otherwise numbering scheme will be messed up in subsequent AP processing reports.
· Set up Base station over Point 1. We have had success setting Emlid Reach RS3 over Aeropoint 1. Use stable 2M range pole on Tripod with sandbags or other method to make certain tripod does not move during Rinex collection.
· Remember you MUST collect base location (XYZ), which can be done by using an Aeropoint, by post-processing OPUS solution later, or setting up base station over a previously surveyed point with known XYZ.
· Begin logging RINEX file immediately. This will log during the entire duration of flight(s). I prefer 2hr+ to ensure Static solution later in OPUS but 4 hrs. better. (See special note below on Rinex settings.) 
· Fly the RGB mission with Wingtra. Ideally when sun is overhead or overcast skies. 
· Pull memory card from camera, check you have good RGB data (pictures) before you leave. TIP - run a quick non-PPK geotag process on WingtraHub in the field and view in Global Mapper to see pictures!
· BONUS – if time permits, fly additional RGB missions at varying overlap/height/direction/sensors, as backup data is usually always a good thing.
· Stop RINEX logging and collect Aeropoints or other GCPs. 
---------------------
RiNEX Logging special note:
Set the Emlid receivers (Emlid Flow App) to log Rinex file in UBX format (later we will use Emlid Studio to Convert To RINEX). At least enable the option in the Receiver to also log in UBX format along with the RINEX format so you have UBX as backup.
For submitting to OPUS, I use the Convert to RINEX function in Emlid Studio to output a RINEX version 2.11 file at a 30 second interval with the "Time Rounding" option enabled and with GPS constellation only. This is all the data OPUS uses anyway. This RINEX file is very small and usually OPUS returns an answer very quickly.
Note if you only log Rinex Ver 3.03 (or latest version) this is fine too, we can convert it later in Emlid Studio.
----------------------
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Pic above: Emlid Reach logging RINEX, over base location (point 1). Emlid Flow App shown.
    [image: ]
Pic above: Wingtra set up near base location.
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Pics above: Alternative GCPs (bucket lids w/ Spikes). Checking all data BEFORE leaving field.
-------------
Do NOT leave the field without checking the data files on memory card (RGB) to verify that data files are present after the flight(s). You can do a quick non-PPK geotag process in WingtraHub, and load into Global Mapper along with permit boundary. This ensures you at least have all the images. Also ensure you have Rinex file.  
Have someone take FIELD NOTES. To document what you did, how many GCPs, how many flights, what details, who you met on site, flight parameters, etc. These notes will come in handy later! Draw on printed map where your GCPs were set.
------------------------------------------------------------------------------------------------------------------
Post Processing (WingtraHub, Pix4D and Global Mapper):
Download all GCPs. Walkthru the steps to get a clean CSV. Most software like Pix4D expects your CSV in a certain format. The beauty of Aeropoints is this csv is already formatted for Pix4d. But it’s easy to modify CSV if needed. 
Download the RINEX log file from Emlid Flow. (WingtraHub will ask for Rinex, which is .24O i.e. observation file).
Look in Wingtra Pilot Projects folder.
See below on memory card. 59GB. 3 Flight Plans. 5 total flights.  2,614 total images. This was a LARGE project. Copy the WPP folder from the memory card to your C drive. 
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Inside of Wingtra Hub. Select Geotagging. Navigate to the folder where your Wingtra Projects (i.e. raw images from your flights are located). Here I had 5 separate flights. 
[image: ]
Select the flights you want to process. For the Base File, it wants just the “observation” file - the one ending in “.24O” file format. We used the Emlid Reach RS3 to log the RINEX over known point. 
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Look at how you input the RINEX observation file. And specify the base location. In this case, prior to setting up the Emlid base station, I surveyed in the bucket lid with the Arrow Gold, using IN RTK nTrip correction network, which are broadcast in NAD83(2011) datum. Here they want the ELLIPSOIDAL height not ORTHOMETRIC. Note my antenna height is 2M (ground to base of antenna), and my ARP-APC is 0.134m for the Emlid. (bottom of antenna to phase center). 
I also captured GCPs using Global Mapper Mobile with Arrow Gold. In this GM Mobile CSV file, geoid height at GCP1 (base location) and other GCPs is shown as an attribute. This makes it simple to convert between both ORTHOMETRIC and ELLIPSOIDAL height. Note later in Pix4D post processing, we will convert everything to orthometric height. 
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Note for base location in WingtraHub. I surveyed the control points with the Arrow Gold to get the true ground elevation. Which I entered under “Base Location”. I am specifying the base station antenna offset because I set up the Reach over this point and collected RINEX. The RINEX is collected at the antenna phase center, thus 2.134m above the base location. (see pic below).  For the Base File, I chose the RINEX observation file from the Reach which ends in a “.O” file extension.


Note at the top under “Antenna Offset”, the 2m and 0.134m ARP-APC is being applied!
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Here I am outputting the geotagged images, just be aware this takes up time and memory, and Pix4d doesn’t need the geotagged images, it can use the CSV file along with the non-geotagged images. But I chose to output the geotagged images. One reason is, I could use these geotagged images in Global Mapper Pixel-to-Points tool directly if I didn’t have access to Pix4d Mapper. This can take up LOTS of hard drive space (because you’ll end up with both geotagged and non-geotagged images) so don’t create duplicate geotagged images if you don’t need them. 
[image: ]
As another example, here I am batch processing all 5 flights at once, since the base file (RINEX from the Elmid Reach) and the base location (GCP 1 location that I shot with the Arrow) are all the same for each flight. Just make sure your base location is Ellipsoidal height. 
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Now you have either PPK or NON-PPK Geotagged photos. And you have the photos with the CSV file w/ metadata. 
[image: ]
Note that now inside the OUTPUT folder, you can view the accuracy report. 
-----------------------------------------------------------------
PIX4D Workflow
Open Pix4D Mapper. Create a new project. 
Next upload images. In this case, I have a total of 2614 Images between 5 different flights. Note the warning since the images themselves are not geotagged. (Again, you won’t have this warning if you chose to geotag in WingtraHub). 
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Next, I click on the Geolocation and Orientation section, “From EXIF”. Here I select the CSV file in the OUTPUT folder. This is where the geotagging information is stored for each one of my 2,614 images. Since there were 5 different CSV files (one from each flight), first I created a CSV that had all the rows combined into one file. 
[image: ]
Next, we need to define the Coordinate System of the images. Because my base point was defined in NAD83 datum, my images were outputted from WingtraHub in NAD83 Datum, Ellipsoidal height in meters. (Hint- Check the Flight Record PDF file in the OUTPUT folder). Note the Output coordinate system.
[image: ]
So, In Pix4d, I used this below. Note the Vertical Coordinate System. 
[image: ]
Note because these images are in Ellipsoidal Height, “geoid height above ellipsoid” is set to Zero. 
Click OK, and this is what I have:
[image: ]
Note Pix4D has correctly read in the locations XYZ, camera model and Datum. 
Next, I want to define the OUTPUT coordinate system of the model. I changed my unit to feet, which auto populated the Specific coordinate system output of IN State Plane West. As a general rule, you want your OUTPUT coordinate system to be in the same coordinate system/datum as your GCPs/CPs. 
[image: ]
NOTE: Here you can choose your outputs to be in ORTHOMETRIC height. You would manually type in the Geoid height at the base location under the “Vertical Coordinate System” box. This applies a vertical shift to the entire DTM, DSM etc. (Another option would be keep this at zero (meaning keep outputs in Ellipsoidal height) and then apply the vertical shift later in Global Mapper).  
Processing Options:
I selected “3D Maps” from the Processing options. Note we will not process all 3 steps in a row, because we first want to make sure the CHECKPOINTS match the image locations in the accuracy report, which we can do by first running only Step 1. 
Under PROCESSING OPTIONS click ADVANCED. Note the settings below. The “Geometrically Verified Matching” is good for large vegetated or homogenous (water) areas. 
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Next Under GCP/MTP Manager I’m going to import my CHECKPOINTS. Note with Wingtra since the images are already PPK-geotagged, we are just using these 8 points as checks. Typically, you only need 3 checkpoints.
Before I imported my GCPs, I used Global Mapper to convert the CSV from Lat Long meters to Northing Easting ft.  That way my checkpoints will be in the same coordinate system as my Pix4D outputs. Below is screenshot of my final CSV file I’m using for checkpoints. Note I changed some columns around, so Pix4d likes the format.
[image: ]

NOTE that I right clicked on “type” to change these from GCPs to CHECKPOINTS. Click OK. You will then see a Blue cross mark on the main map. 

[image: ]
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Next, we need to mark the location of the CHECKPOINTS in the images using the Ray Cloud viewer. Under Tie Points, GCPs. Click on one of the points. I had trouble with my cameras showing up, so I’m using BASIC EDITOR to mark the checkpoints in at least 3 images. You can use the SPACE BAR while hovering over the image to get a full screen view. 
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Click OK when done marking all points. Then click START back at the main screen to begin Step 1 – Initial Processing. This will take a while depending on project complexity and computer capability.
The results of Step 1 are
· Automatic tie point cloud (key points)
· Quality report
· Initial camera parameters

Next, we will run the RAY CLOUD EDITOR. 

Do not run Step 2 or Step 3 until you are satisfied with locating all GCPs with the Ray Cloud!!!
Marking Photos with RAY CLOUD: 
[image: ]
Click on each point (Under Layers - tie points – GCPS - display properties). Over on the right sidebar, selection and images shows up. Hover over each image and click SPACE BAR. You can zoom into each image and left click tag center of target. After you mark at least 2 photos, AUTOMATIC MARKING becomes available to mark the center of each target each photo. Be careful with automatic marking. Do it yourself. Click Apply in the selection box for that GCP to apply it. If you incorrectly mark a point hit the delete key to get rid of it on that image. 
You’ll note that each GCP shows in parathesis the number of images you’ve marked the target.
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Once you are done with Ray Cloud target matching go to Process  Reoptimize. 
(Optimize is only Part of Step 1, so Re-Optimize redoes this part of Step 1 again). 
ReOptimizing is very important as it:
· Updates the camera parameters and positions based on newly marked points
· Improves the overall accuracy of the project before steps 2 and 3

Below are the screenshots of the Processing Options. Let me adjust these (if you haven’t done that already), before we start Steps 2 and 3. 
[image: ][image: ]
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After ReOptimizing, check the Quality Report. You may need to re-run the quality report, so it updates to reflect the reoptimization step. Look at your RMSE values to ensure they are acceptable, and verify checkpoints meet desired accuracy. 
PROCEED to run Steps 2 and 3 to generate:
· Dense Point Cloud and Mesh (Step 2)
· DSM, DTM, Orthomosaic, and classified dense point cloud (Step 3)
_______________________________________________________________

In the Quality report, note the RMS Error in X, Y, Z direction. This is under the “Geolocation Details” section. This error represents Independent validation of the model accuracy (meaning against the independent checkpoints).  
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Here is my Orthoimage shown in Global Mapper:
[image: ]
And the Classified Dense Point cloud:
[image: ]
Note the absence of any points under trees (limits of photogrammetry):
[image: ]

Below I have filtered just the GROUND points, note how Pix4D’s classification scheme has erroneously labeled some points as ground, which are actually trees. This can be expected, we flew during LEAF ON in this example to show limits of photogrammemtry:


[image: ]

Thus, we would need to use Auto-Classify and path profile tools in Global Mapper, to further filter out what the true ground points are. The DTM spit out by Pix4D is this:
[image: ]
Compare that against the DTM we made using LiDAR:
[image: ]


NON PPK GEOTAGGING option:
In WintraHub this is very simple. Had I just wanted an Orthoimage, that would be one example of when PPK-geotagging may not be necessary. Another one would be if I had a bunch of GCPs, and I didn’t have a base station to collect Rinex. 
Non-PPK Geotagging steps:
Select the root folder WingtraPilotProjects, and process with PPK geotagging Unselected. Have it output all the images without PPK geotagging. The geotagged images will be placed in the OUTPUT folder. 
Pix4D processing of NonPPK-geotagged images. 
In Pix, create a new project and upload the geotagged images from the output folder. Note the Datum is WGS84, and the elevation is EGM 96 geoid. Unit is meters. 
[image: ]
For Murdock, IL (IL State Plane East zone). Here is what I’m using for output coordinate system. Pix will transform this to FT into that coordinate system:
[image: ]
Next in Pix I created a project boundary under Map View pull down. I manually drew in a boundary, but you could also import a KML/KMZ like your flight plan boundary.
I just started STEP 1 Processing and deselected step 2 and 3. I went to processing options first to verify those were correct. Then I clicked start. 792 pictures. Non geotagged. This Step 1 only took a few minutes. Next Step 2 and 3. (uncheck step 1). I wanted to create an ortho, DSM, DTM and mesh for a powerpoint. 





image1.png




image2.png
x Logging

Logging settings

Raw data

RINEX 303

18GE  Custom
Hide configuration

Logging interval

Fulrate

Satelite systems.
ops cLonass
AL
azss SBAS

BEIDOU

Info for RINEX headier

Antenna height s O m et

Additional logs




image3.png




image4.png




image5.png




image6.png
SDXC(E) > WingtraPilotProjects

ture
5652024
ontrol 6112024
hone

LRSS

O Name

7] 20240319_0922 Giazebrook: Fight 01
7| 20240319_0922_Glazebrook.copy Fight 01
[} 20240319_0922_Giazebrook.copy. Fight 01
[} 20240319_0922_Giazebrook.copy.2 Fight 01
[} 20240319_0922_Giazebrook.copy_3 Fight 01
7] 20240319_0922_Giazebrook.copy_3 Figh 02
1] 20240423.1522 Edwards AL MO Fight 01
1] 20240423, 1526 Giazebrook ight 01

1] 20240423, 1526 Giazebrook.2Fight 01

|| 20240610_0842 Cannelburg 1 ight 01

|| 20240610_0842 Cannelburg 1 Fight 2.

|| 20240610_0842 Cannelburg 2 ight 01

|| 20240610_0842 Cannelburg 3 ight 01

|| 20240610_0842 Cannelburg 3 ight 2.

Date modified

3/19/2024 9:49 PM
3/19/2024 1015 PM
3/19/2024 1032 PM
3/19/2024 1057 PM
3/19/2024 11:05 PM
3/19/2024 11:17PM
5/1/2024 407 PM
4/24/2024 628 PM
4/24/2024 643 PM
6/11/2024518PM
6/11/2024531 PM
6/11/2024 613 PM
6/11/20247:09PM
6/11/20247:48 PM

Type Size.
(3 202406100842 Cannelburg 2 Flight 01, ... Properties
General  customize

J 2,625 Fies, 20 Folders.

Type: Al of type File folder

Location:  Allin \WingtraPlotProjects

size: 58.9.GB (63,340,962,679 bytes)

Sizsondisk:  59.1GB (63,509,626,880 bytes)

atrbutes  [JRead-only Advanced...
[Otidden





image7.png
@ WingtraHub v2.122

{© settings ‘ B Flight plans |~ £33 20240604...rdock IL. ‘ © Geotagging ‘ @) Help ‘

@ | WingtraPilotProjects folder

[ Select all

20240610_0842_Cannelburg 3 Flight 02

20240610_0842_Cannelburg 3 Flight 01

C:/Chris's Documents on C Drive/Drones (UAS) Projects/Indiana UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects

20240610_0842_Cannelburg 2 Flight 01

2024/06/1118:15 UTC - 2024/06/1118:42 UTC

RGB61 (600 images)

[ Select

«A

2024/06/1117:33 UTC -

RGB61 (788 images)

[ Select

2024/06/11 18:04 UTC

«A

2024/06/11 16:47 UTC -

RGB61 (445 images)

[ Select

2024/06/11 17:08 UTC

20240610_0842_Cannelburg 1 Flight 02

20240610_0842_Cannelburg 1 Flight 01

2024/06/1116:23 UTC - 2024/06/1116:28 UTC

RGB61 (90 images)

[ Select

«A

2024/06/1115:42UTC -

RGB61 (691 images)

[ Select

2024/06/11 16:14 UTC

«A





image8.png
| WingtraHub v2.12.2

© Ssettings [ Flight plans | £ 20240604..rdock IL

© Geotagging | (@ Help

You have chosen to geotag the following project:

() 20240610_0842_Cannelburg 1 Flight 01

Output geotagged images @ PPK processing

B9 Base file(s) [~ READY

Files selected 1
RINEX version 3.08

Time overlap. Good

Baseline Good

Logginginterval 0.2

Antenna type EML_REACH_RS2

Antenna position  X: 259396.92030 m, Y: ~4981378.31080 m, Z: 3961714.01680 m
Antenna offset East: 0.00000 m, North: 0.00000 m, Up: 0.00000 m

7 Base location -





image9.png
(2) 20240610_0842_Cannelburg 1 Flight 01 Output geotagged images @ PPK processing

B9 Base file(s) [~ READY

Fils selected 1
RINEX version a.02
Time overlap Good
Baseiine Good
Logginginterval 025
Antenno type EML_REACH_RS2
Antenno position  X: 259396.92030 m, V: ~4981378.31080 m, Z: 396171401680 m
Antenna offset East: 0.00000 m, North: 0.00000 m, Up: 0.00000 m
(7 Base location [~ - Gep1
Nome acp1
Goordinate system  Geodstic slipsoidal height (NADES (EPSG:6318)
Location 38° 38 42.5464080° N, E7° 1 B.9115600° W, 12640100 m

Offsat East: 0.00000 m, North: 0.00000 m, Up: 0.00000 m




image10.png
© Feature Information

Name: ]

Fealure Type: | Waypeint

Geomety: |Fointlocation: 2371083 921 1237225.152 Lal/Lon: 36" 38 42.5425" N, 87" 0T 08 3034 W) [166.527 m]
Layer 6P Field Data [Index n Layer 0] Metadala
Fight clck on an enty for mare options (. apen UAL, efc)
Altibute Value
ELEVATION 166,927
X 7.0191414308
¥ 38645150607
ADVGPS_FIXTYPE 4ATKFi
ADVGPS_FIXTIME 240611 0820:33 A
ADVEPS_LAT FBISISN
ADVGPS_LONG 701914 W
ADVERS_ALT 166,927 m
ADVGPS_HDDP 06 Excelient
ADVGPS_VDOP 08 Excelient
ADVGPS_FDOP 1.0 Excelient
ADVGPS_DIFFAGE 105
ADVGPS_HRMS 0007m
ADVGPS_VAMS 0014m
ADVGPS_IDACC 006m
ADVEPS_COURSE a7
ADVGPS_SPEED 002kmh
ADVGPS_GEDID 325%5m
ADVGPS_POLE_HEIGHT 204m

GMMID

72265397098 4620-ad51 SbF1Defcbd2?

[SPCS (NADS3 ) (2971049.660, 1237247283 us-#)
(e)





image11.png
GCP 1 Murdock
Location

Antenna offset

\ame

eference system

atitude
ongitude
Altitude

Soordinate system

Edit base location

Geodetic ellipsoidal height (NAD83 (EPSG:6318))

39° 47 38.7843720" N, 88° 3' 13.4047080" W, 164.23700 m
(39.7901067700, -88.0537235300", 16423700 m)
East: 0.00000 m, North: 0.00000 m, Up:

.00000 m, ARP-APC: 0.13400 m

GCP 1 Murdock

@ oot ) Goroson ot

Specify base station antenna offset

39.79410677 Antenna offset east o
-88.05372353 Antenna offset north o
164.237

m Antenna offset up

NADS3 (EPSG:6318)

Tl@  eeancoe





image12.png
You have chosen to geotag the following project:

20240610_0842_Cannelburg 1 Flight 01

PPK processing

Output geotagged images @

5 Base file(s) v

7 Base location v

FINISHED!
PPK processing summary: PPK fix: 100.00% | Mean horizontal accuracy: 0.02 m, Mean vertical accuracy: 0.04 m

Geotagging summary: 691 images tagged.

Open output folder





image13.png
{O settings [ Flight plans | £ 20240604..rdock IL ~ © Geotagging | (3} Help

Batch options

[ Output geotagged images @ PK processing

Apply to all Apply to all

Base file(s) |1 file selected

[as]
Apply to all

7

Base location

Apply to all

GCP1

You have chosen to geotag the following 5 projects:

‘annelbur light
20240610_0842_Cannelburg 1 Flight 01

20240610_0842_Cannelburg 1 Flight 02
| o 9 gl

() 20240610_0842_Cannelburg 2 Flight 01

() 20240610_0842_Cannelburg 3 Flight 01

20240610_0842_Cannelburg 3 Flight 02
| o 9 gl

[ Output geotagged images

PPK processing

B9 Base file(s)

v READY

7 Base location

v

[ Output geotagged images

PPK processing

B9 Base file(s)

v READY

7 Base location

v el

[ Output geotagged images

PPK processing

B9 Base file(s)

v READY

7 Base location

v

[ Output geotagged images

PPK processing

B9 Base file(s)

v READY

7 Base location

v

[ Output geotagged images

B9 Base file(s)

/7 Base location





image14.png
Q@ (=N RS Ol C:/Chris's Documents on C Drive/Drones (UAS) Projects/Indiana UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects

[ Select all

20240610_0842_Cannelburg 3 Flight 02

20240610_0842_Cannelburg 3 Flight 01

20240610_0842_Cannelburg 2 Flight 01

2024/06/1118:15 UTC - 2024/06/1118:42 UTC
RGB61 (600 images)

Mean accuracy: 0.03 m horizontal, 0.04 m vertical
PPK fix: 100.00%

[ Select

2024/06/1117:33 UTC - 2024/06/1118:04 UTC
RGB61 (788 images)

Mean accuracy: 0.02 m horizontal, 0.04 m vertical
PPK fix: 100.00%

A [ select

A [ select

2024/06/11 16:47 UTC - 2024/06/1117:08 UTC
RGB61 (445 images)

Mean accuracy: 0.02 m horizontal, 0.05 m vertical
PPK fix: 100.00%

20240610_0842_Cannelburg 1 Flight 02

20240610_0842_Cannelburg 1 Flight 01

2024/06/1116:23 UTC - 2024/06/1116:28 UTC
RGB61 (90 images)

Mean accuracy: 0.02 m horizontal, 0.04 m vertical
PPK fix: 100.00%

[ Select

2024/06/1115:42 UTC - 2024/06/11 16:14 UTC
RGB61 (691 images)

Mean accuracy: 0.02 m horizontal, 0.04 m vertical
PPK fix: 100.00%

A [ select





image15.png
| ot mages

@ Enough images are selected: press Next to proceed.

- 2614image(s) selected. |Add Images... AddDirectory... | AddVideo... ~Remove Selected | ClearList

G/Chri's Documents on C Drive/Drones (UAS) Pojects/indiana UAS Projects/Cannelburg IN Bond Forefeiture/Wingira Prjects/2( »
G/Chr's Documents on C Drive/Drones (UAS) Pojects/inians UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects/2(
G/Chr's Documents on C Drive/Drones (UAS) Pojects/Inians UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects/2(
G/Chr's Documents on C Drive/Drones (UAS) Pojects/Inians UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects/2(
G/Chr's Documents on C Drive/Drones (UAS) Pojects/Inians UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects/2(
A C:/Chris's Documents on C Drive/Drones (UAS) Projects/Indiana UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects/2(
PIX4D |CChiss Documents on C Drve/Drones (UAS) Projects/Indiana UAS Projects/Cannelburg IN Bond Forefeture/Wingtra Projects/2

C/Chrs' Docu va Projects/2
G/Chri'sDocumd 4 PIX4Dmapper X s Projects/2
C/Chrs' Docu va Projects/2
C/Chris Docu More than €0% ofthe image coordinates of camera model were the same and  hatrs Projects/2C
- G Docs o oot s i Py
C/Chrs' Docu va Projects/2
C/Chrs' Docu oK va Projects/2
C/Chrs's Docu va Projects/2

C./Chis's Documents on C Drive/Drones (UAS) Prejects/Indians UAS Prejcts/Cannelurg IN Bond Forefitre/Wingra rejects 20
C./Chis's Documents on C Drive/Drones (UAS) Prejects/Indians UAS Prejcts/Cannelurg IN Bond Forefitre/Wingta Prejects 20
C./Chis's Documents on C Drive/Drones (UAS) Prejects/Indians UAS Prejcts/Cannelurg IN Bond Forefitre/Wingta Prejects 20
C./Chis's Documents on C Drive/Drones (UAS) Prejects/Indians UAS Prejcts/Cannelurg IN Bond Forefitre/Wingta Prejects 20
C./Chis's Documents on C Drive/Drones (UAS) Prejects/Indians UAS Prejcts/Cannelurg IN Bond Forefitre/Wingta Prejects 20
== | | C/Chriss Documentson C Drive/Drones (UAS) rejct/indians UAS rojects/Cannelrg IN Bond Forefitre/Winglra Prejects 20
A1 | | C/Chrs's Documents on C Drive/Drones (UAS) Projectsindiana UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projecs/2(
B8R, | | /i Documents on C Dive/Drones (UAS)Projects/ndians UAS Prject Cannelourg IN Bond Foreeture Wingir Project/2
C./Chis's Documents on C Drive/Drones (UAS) Prejects/Indians UAS Prejcts/Cannelurg IN Bond Forefitre/Wingta Prejects 20
C./Chis's Documents on C Drve/Drones (UAS) Prejects/Indians UAS Prejects/Cannelurg N Bond Forefitre/Wingtra Projects/2( v
< >

(I) C:/Chris's Documents on C Drive/Drones (UAS) Projects/Indiana UAS Projects/Cannelburg IN Bond Forefeiture/Wingtra Projects/2(





image16.png
1] 20240610_0842_Cannelburg 1 Fight 01
7] 20240610_0842_Cannelurg 1 ight 02
[} 20240610_0842_Cannelurg 2 Fight 01
[} 20240610_0842_Cannelburg 3 Fight 01
1] 20240610_0842_Cannelurg 3 ight 2.
53 Al 5 fights_Geotags combined Cannlburg.csv




image17.png
Geotagging summary

Output coordinate system Geodetic ellipsoidal height (NAD83 (EPSG:6318))

PPK processed Yes

Race filafc) o Filoc coloctod: Racal raw 20240611 1E014R 240




image18.png
4 Select Image Coordinate System

‘Selected Coordnate System

Datum: NADSS Nationsl Spatal Reference System 2011
i Coordnate System: NADB3(2011)

‘Coordinate System Defnition

nit: [m v

O abitrary Coordinate System [m]
@ Known Coordinate System ]

Q. [wosai

FromPRI... | | Fromist... | [FromePsc.

More projectin systems (prj) avaiable at htp:/spatiakeference.ora)
Vertical Coordinate System

O mst

@ Geoid Height Above GRS 1980 Elpsoid [m] [0.000

O arbitrary

‘Advanced Coordinate Options




image19.png
& New Project

Image Properties

Image Geolocation
Coordnate System
@ @ Datum: NADS3 National Spatial Reference System 2011; Coordinate System: NADS3(2011) Edit...
Gedlocation and Orientation
@ Geclocated Images: 2614 outof 2614 Clear FromBXF | FromFie... | ToFie..
Geolocation Acaracy: O Stendard O Low @ Custom
Selected Camera Model
@ © ReB61_FE24mmF2.8G_24.0_9504x6336 (RGB) Ed..
20240610.0842.... groupt SasME060  BTOIM081 251411 0020 00i0
20240610.0842.... groupt 360760 80194293 250466 0020 00i0
20240610.0842.... groupt 3as01 0194136 251856 0020 0030
20240610.0842.... groupt sl 80003388 252153 0020 00i0
20240610.0842.... groupt sassuE  BT0002R2 251602 0020 0050
20240610.0842.... groupt 386161423 80305660 260224 0030 0050
20240610.0842.... groupt 3682735 -8.0004808 250105 0020 00i0
20240610.0842.... groupt 386150608 8703804253 260506 0020 00i0
< >
3 <Back Next> Concel





image20.png
A select Output Coordinate System [Read-only]

Selected Coordinate System
Datum: NAD83 National Spatial Reference System 2011

7 Coordinate System: NAD83(2011) / Tlinois West (ftUS) (-103.728US survey foot)

Coordinate System Definition

Unit:  ft

O Arbitrary Coordinate System [ft]

O Auto Detected:  WGS 84 / UTM zone 15N (ft)

® Known Coordinate System [ft]

O NAD83(2011) / Tlinois West (ftUS)

From PRJ... From EPSG...

More projection systems (.prj) available at http://spatialreference.ora/

Vertical Coordinate System
O MSL  EGM 96 Geoid Expressed in metre above WGS 84
® Geoid Height Above GRS 1980 Ellipsoid [ft]  -103.728

O Arbitrary

Advanced Coordinate Options

oK Close

Help




image21.png
M Processing Options

%?3 1. Il Procesing

B 200m ot

=] 3054, Oromesacand

E————

[

Current Options: No Template.

General | Matching | Calbration
Keypoints Image Scale
@ Ful
O Rapid
O custom
Image Scale: {2 el mage Sz I

Qualty Report

‘Generate Orthomosaic Preview in Quality Report

Losd Template | | SaveTemplate .| Manage Templates. ..





image22.png
@ processing Options

General | Matching | Calbration
%? 1. il Processing Matching Inage Pais

@ Aerial Grid or Corridor

O Free Fight or Terrestrial

O custom

2.Point Cloud and Mesh
5 Use Capture Time:

Number of Neighboring Images: 1 [+

O © 7] 3 05w, ontomosicna Use Triangulation of Image Geolocation
/Ny Index Use Distance

Relative Distance Between Consecutve Images: [0

Use Iage Smiarity

Resources and Notifications

Maxinum Number of Pairs for Each Image Based on Simiarity: [1 |2

Use MTPs

Maximum Number of Image Pairs per MTP: [5_ [+

Use Time for Multple Cameras

Matching Strategy

Use Geometricaly Verified Matching

Current Options: No Template
Load Template | | Save Tempiate _| Manage Templates..





image23.png
1 Processing Options

General | Matching | Calbration

| tiastoss B
@ Automatic
O custom
p—

Calbration Method Standard

0 (O] somommnins | oo

Internal Parameters Optimization:

z
<

External Parameters Optimization: |All v

Resources and Notifications Rematch

© Automatic

O custom
Rematch

Pre-processing
Note: tis aptin & avaiable only with Parrot Bebop mages.
Automatic Sky Masking

Export

‘Camera Internals and Externas, AAT, BBA
[ Undistorted tmages

Current Options: No Template
Load Template | | Save Tempiate _| Manage Templates..





image24.png
# PIxaDmapper - Cannelburg Tral 1

s akners
County'Re900 .

—300pu-kinoo)

-

e

3067pu-noo
County RSB00E
ountyR500

iy RA300:

7300691

<

Kundd:

00602





image25.png
Label
Point1
Point2
Point3
Pointd.
Point5
Point6

Point8

Type

X-Easting Y- Northing

2971083.75
2969926.17
2965870.49
2965285.68
2964983.41

2064410.8
2964528.22
2073543.71

1237225.591
1232468.866
1231134.774
1227848.407
1231988.221
1228192.904
1224412.544
1238446.224.

ELEV- Ortho ht ft
156.926
166.343
155.658
161.528
156.83
161.086
156.461
164.198




image26.png
@ GCP/MTP Manager

GCP Coordnate System

ZE Datum: North American Datum 1983; Coordinate System: NAD 1983 StatePlane Indiana West FIPS 1302 Feet (deprecated)

GCPMTP Table

0 Point 1

Type

Check Point

X
[US survey foot]

2971083.747

v
[US survey foot]

1237225591

z
[US survey foot]

156926

Accuracy
Horz [US survey foot]

Accuracy
Vert [US survey foot]

I

0 Point3 Check Point 2965870493 23137 155658
0 Point4 Check Point 2965285.604 1227848407 161528
0 Points Check Point 2964983405 1231988.221 156830
0 Point6 Check Point 296441002 1228192.904 161086
nport ars...
‘e TP Edtor
Inorder to comput the 30 postion of 3 GCPMTP,itneeds o be marked on ateast two mages.
i oder to teke GCPs no account for georeferencng the projct t ast 3 GCPs need fobe marked.
Markng GCPS/MTPs fter step 1. It Processing requres the user torun Process > Reoptimize.
The GCPS/MTP accuracy can be verifed i the Qualty Report o n the rayCloud Edtor.
Use the Basic Edtor ither
(Recommended) Use the rayCloud Edor after step i
e umingstep 1. Tl Processing, o
Linta procesg’ don. T o st recee 3 e
. 3) when using an abivary coordnate system.
rayoud Edtor.. BosicEdor...
ok Concel

Import GCPs...
Export GCPs..

‘Add Paint

Remove Poins|

Export Marks...




image27.png
6P iung,, | ,w
ol Foosouhruno

DA
. ™

|




image28.png
M Basic GCP/MTP Editor

‘GCP/MTP Table (NAD_1983_StatePlane_Indiana_West_FIPS_1302_Fest (deprecated))

'20240610_0842_Cannelburg_1_Flight 01_00664.PG
'20240610_0842_Cannelburg_1_Flight 01_00679.PG
'20240610_0842_Cannelburg_1_Flight 01_00666.PG
'20240610_0842_Cannelburg_1_Flight 01_00682.PG
'20240610_0842_Cannelburg_2_Flight 01_00087.0PG
'20240610_0842_Cannelburg_1_Flight 01_00663.PG
'20240610_0842_Cannelburg_2_Flight 01_00088.PG
'20240610_0842_Cannelburg_1_Flight 02_00017.PG
'20240610_0842_Cannelburg_1_Flight 02_00018.PG
'20240610_0842_Cannelburg_1_Flight 01_00637.JPG
'20240610_0842_Cannelburg_1_Flight 01_00636.PG
'20240610_0842_Cannelburg_1_Flight 01_00638.PG
20240610 0842 Cannelbura 1 Flight 01 00667.0PG

GCPMTP Manager

N x v z Accuracy Accuracy
Label pe WSsurveyfoot]  [USsurveyfoot]  [USsurveyfoot]  Horz [US survey foot] Vert [US survey foot]
| etran mmwn e

0 Point2 Check Point 2960926170 1232468.866 166343

0 Point3 Check Point 2965870493 1231134774 155658

0 Point4 Check Point 2965285.604 1227848407 161528

0 Points Check Point 2964983405 1231088221 156830

0 Point6 Check Point 296441002 1228192904 161086

0 point7 Check Point 2964528220 1220125 156,461

0 Points Check Point 2733711 1230046224 164158
Inages

2 [H] el A
20240610,0842_Cannelburg_1Fiight 01 006301PG A g B B
20240610.0842_ Cannelburg_ 1 Fight 01_00631./PG H
20240610,0842. Cannelsurg_1Flight 01.00665.PG. =





image29.png
1 Basic GCP/MTP Editor

GCP/MIP Table (NAD_1983_Stateblane _Indiana_West_FIPS_1302_Feet (deprecated)

Label Tpe X Y z Accuracy Accuracy
1US survey foot] 1US survey foot] 1US survey foot] Horz [US survey foot] Vert [US survey foot]

3 Point 1 Check Point 2071083747 1237225.591 156926

J5 a2 o e s o3

3 Point3 Check Point 2065870493 1231134774 155,658

3 Point4 Check Point 2065285.684 1227848.407 161.528

3 Point5 Check Point 2064983.405 1231988.221 156.830

3 Point6 Check Point 2064410802 1228192.904 161.086

3 Point7 Check Point 2064528220 1224412.54 156461

3 Point8 Check Point 2073543711 1238446.224 164,198

Images.

4 [H] e

20240610 0842_Cannelburg_2_Flight 01_00395PG =
20240610.0842 Cannelburg_2 Flight_01 00396.PG. ||

'20240610,0842. Cannelburg_2. Flight_01_00386.JPG
'20240610_0842_Cannelburg_2_Flight 01_003%4JPG
'20240610,0842 Cannelburg_2. Flight_01_00387.JPG
'20240610_0842_Cannelburg_2_Flight 01_00397.)PG
'20240610_0842_Cannelburg_2_Flight 01_00385.PG
'20240610_0842_Cannelburg_2_Flight 01_00434JPG
'20240610_0842_Cannelburg_2_Flight 01_00435.PG
'20240610_0842_Cannelburg_2_Flight 01_00388.PG
'20240610_0842_Cannelburg_2_Flight 01_00433.PG
'20240610_0842_Cannelburg_2_Flight 01_00393.PG
'20240610_0842_Cannelburg_2_Flight 01_00384JPG
'20240610_0842_Cannelburg_2_Flight 01_00436.PG
'20240610_0842_Cannelburg_2_Flight 01_00398.PG
'20240610_0842_Cannelburg_2_Flight 01_00340.PG
'20240610_0842_Cannelburg_2_Flight 01_00432.PG
'20240610_0842_Cannelburg_2_Flight 01_00333.PG
'20240610_0842_Cannelburg_2_Flight 01_00389.PG v

GCPMTP Manager oK Cancel Help.





image30.png
GCPs / MTPs.
Display Properties
"o 9008 (10)
S0 9009 (2)
% 9010@)
% 9012(0)
£ an12 (M





image31.png
GCPs / MTPs.
Display Properte
09008 (10)
S0 9009 (6)
% 9010(9)
% 9012(8)
% 9013 (8)
o 9021 (1)





image32.png
@ Processing Options

%?@ . nitl Procesing
A% 2Pomt Clowdsnd s

% 305U Ot ond

Resources and Notifications Oz

Ony
Oxz

Deimiter: [Spage |
] Merge Ties into One Fie





image33.png
@ Processing Options.

@ B i Processing

A% 2Pomt Clowdsnd s

% 2,05M, Othomossc nd

Resources and Notifications

PontCoud 3D TextredMesh  Advanced

Generation

‘Generate 30 Textured Mesh

Setings
O High Resolution
@ Medium Resoluton (defauit)
O LowResoluton
O custom
Maxinum Octree Depth: [12/%
Texture Size pvet]: SRS
Decmation Citeri Quentiative
Maximum Number o Trianges: (1000000
Qualtative
Stoteoy: [EEERENIS
[0 Use Color Balancing for Texture

Bxport
Orr

Thed Texture:

3DPDF Logo: [Cannelburg IN6 1124 Select...





image34.png
& Processing Options

RE s
B 2rom i

% 3.05M Ot ond

Resources and Notifications

DM and Orthomosaic  Additonal Outputs
Resolution
© Automatic

1 [] xesD 205654 cmppixe)

206 cnjpixel

Method: [Inverse Distance Welighting

Merge Ties

Merge Ties
[ GeoTIFF without Transparency
‘Google Maps Ties and kML

Index Calaator




image35.png
M Processing Options

RE s
B 2rom i

% £

Resources and Notifications

DSM and Orthomosaic | Additonal Outputs  Index Calauator

GridDSM

Oxvz Deimiter: [Space
Ouas

rid Spacing [an]: [100

Raster DTM
Note: using Point Gloud Cisssification i strongly recommended

s [£] xcs0 20sesacmppixel)

0.2 cnjpixel

Contour Lines.
Note: Contour Ines gensrated fiom DTM.

Contour Base [US survey foot: [0

Blevation Interval [US survey foof]: [10

Resoluton [en]: 100

[Ca—





image36.png
Accuracy XY/Z[US

Check Point Name suneyfoof]

2
4
6

Mean [US survey
foot]

Sigma [US survey
foot]

RMS Error [US
survey foot]

Error X[US
surwey foof]

-0.0202
0.1061
-0.0582

0.009231
0.070202

0.070806

Ermor Y[US
survey foof]

0.0789
-0.0820
0.0736

0.023496
0.074642

0.078252

Eror Z[US
sunvey foof]

-0.2621
-0.1680
-0.1199

-0.183327
0.059034

0.192598




image37.png
£ 500 & 750 #t 1000 &t





image38.png
| Unknown Area Type
< Buildi

+ Ground

+ High Vegetation





image39.png




image40.png
ight

c M ¥ e ®E L S L L useciobseing

54.846, 567910.799

625t

5008

375/

250/

1258




image41.png




image42.png




image43.png
& NewProject

Image Properties

Image Gedlocaton
Coordnate System
© @ Datum: WGS 1984; Coordinate System: WGS 84 (EGM 96 Geoid) Edt...
Gedlocation and Orientation
@ Geolocated Images: 792 outof 792 Clear FromexF | | FromFie... | [ ToFie...
Geolocation Acaracy: @ Stendard O Low O Custom
Selected Camera Model
© B 1.CE6100_E20mmE2.8_20.0_6000x4000 (RGE) Edit..
o ., Latitude Longitude Atitude Accuracy Accuracy Omega Phi A
Enabled  Image Group. {degree] [degree] tm Horz [m] Vet [m] (degree] [degree]
20240724 1103.... groupt soTem23  BROSATIIZ0 316839 5000 10000 3007 001012 2
20240724 1103.... groupt BT et mage Coordinte System x| 2z 1.55885 o7
20240724 1103.... groupt 30728 116519 o384 %
Selected Coordinate System
20240724 1103.... groupt 30728 069073 136764 o
Datum: WGS 1984
20240724 1103.... groupt 30708 s Coordnate System: WGS 84 (EGM 96 Geoid) im0 272114 o1
20240724 1103.... groupt 30708{ | Coordinate System Defiiton 113089 189938 2
20240724 1103.... groupt so7eg  UTE MY ERES 369520 3
Abitary Coordinate System [r]
20240724 1103.... groupt sozeg O M m 062513 531535 3
@ Known Coordinate System [r]
20240724 1103.... groupt 30728 1.22708 520275 2
Q [wesss
20240724 1103.... groupt 30728 207828 413057 o1
[ Advanced Coordinate Options.
20240724 1103.... groupt 30728 009084 350701 2
20240724 1103.... groupt 30728 o Concel 031774 10102 2
20240724 1103...._qroupt 307984339 680506273 1317088 5000 70000 167522 1.66820 v
>
Help. <Back Next > Concel





image44.png
Select Output Coordinate System

‘Selected Coordnate System

Datum: North American Datum 1953
7 Coordnate System: NAD 1983 StatePlane linois East FIPS 1201 Feet (deprecated) (EGM 9 Geoid)

Output/GCP Coordinate System

unit: [fe v

O Abirary Coordinate System [fi]

O AutoDetected:  NAD_1983 StatePlane _Indiana_West_FIPS_1302_ Feet (deprecated)
@ Known Coordinate System [

O, [NaD_1983_stateplane _Tlinois_East FIPS_1201 Feet (deprecated)

FromPRI... | | FromList... | [FromEPSG...

More projectin systems (.prj) avaiable at htp:/spatiakeference.ora)
Vertical Coordinate System

@M [EGM9sGeoid | Expressed inmetre sbove WGs 54

O Geoid Height Above GRS 1980 Ellpsoid [f]
O arbitrary





