TBC Aerial Photogrammetry - Why?
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TBC's aerial photogrammetry workflows for surveyors
in the marketplace.

TBC includes not only but goes further to offer
(baseline processing for RTK models, high automatic input
data recognition).

TBC focuses on

Along with TBC's broad support for different field sensors, industry-leading survey
adjustment routines, + robust client deliverable options, offer the most compelling
argument for surveyors to for their aerial surveying
projects.
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Workflow Improvements

COLLECT %7@@\

Streamlined setup + quicker speed

CREATE

Point cloud feature extraction,
CAD tools, + exports

Full third-party support & adding
constantly RTK drones for direct
baseline processing support

PROCESS

Higher quality deliverables
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Automatic Ground

Control Target Point
Detection

Data + Video Link



https://drive.google.com/drive/folders/143PwjYL8mi_jompGZ4Snnhv94QhhAb1e?usp=sharing

METHOD

WHY

e Reference drone data to
surveyed control points in
multiple images

HOW

e Place ground control points on
known surveyed locations
Find targets in images
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Automatic Ground Control Point Detection
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DETECTION DETECTION
BENEFITS

- Enhanced reliability: Measuring all GCPs in all
images improves photogrammetric adjustment.

« Increased accuracy: Automatic matching
measures targets more precisely than manual
methods.

- Faster automation: Automation captures all
measurements quickly and automatically.
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The results are looking good, but statistically we would like to enhance for the future the engine, which

would benefit from more diverse training data.

Please contact me thomsa_widmer@trimble.com or

Object Detection Accuracy

VS.

1 Class Model:

Class Correct Missed
Name
Al 360 8
Targets

ask for access to add training data at the following Google Drive Link:
https://drive.google.com/drive/folders/1vZIRAss]AGMmbKEWModv_6nUmliLdalLXG?usp=sharing



mailto:thomsa_widmer@trimble.com
https://drive.google.com/drive/folders/1vZlRAssJAGMmbKEWModv_6nUmILdaLXG?usp=sharing

HOW

OBJECT DETECTION:

e Results from object
detection passed to
keypoint detector

KEYPOINT DETECTION:

e 5 Points produced by
keypoint detector
representing the center
and edge of the target




PROJECT GROUND CONTROL
IMAGES
BASE STATION

CREATE NEW IMPORT PROJECT SETTINGS (@)

e Mew Project

DEFINE QUALITY OF GROUND CONTROL

=4 Project Explorer » 3 X [ Properties Easting:
= p— .i—i
& 100_0341_0171 s _ i | 446740.181
& 100_0341_0172 Poin— Northing:
& 100_0341_0173 Q  6DO1A . '
A 100 0241 0334 LI 193922.326

Elevation:
ad 01 Ll 201,208
"PH S650866096637-6001 Status:
ADJUST o‘}gt? ADJUST PHOTO
PHOTO |, °° STATIONS WITH
STATIONS Stations GCPs

Control Quality
Survey Quality

Adjust Photo
Stations with GCPs

Mapping Luality
Unknown Cuality

-
>,
(28



SELECT

W

=k adjust Photo Stations with GCPs  » @

v @2 «C"™

—»  Mission

ADJUST PHOTO STATIONS WITH GCPs

Adjust Photo

Stations with GCPs

SWITCH THE TAB TO ABSOLUTE ADJUSTMENT

CLICKWITH YOUR MOUSE INTO THE POINT ID
FIELD, TO SET THE FOCUS ON IT

CLICKWITH YOUR MOUSE A CONTROL IN THE
PROJECT EXPLORER AND PRESS “+" BUTTON

REPEAT STEP 3 -5 FOR ALL GCPs

RUN AUTOMATIC TARGET DETECTION
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LIAS Flight Mission

e | Absolute Adustment | Results

Absolute Adjusiment Rasults

Cantral Paints
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Run automatic target detection
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Plan Wiew [My Filter] X ProcessView X Station View [My Filter] : 100_0341_0130 (Q1380)

Trimble Labs - Auto GCP Detection

X Station View [My Filter] : 100_0341_0198 (Q198)

> Station View [My Filter] : 100_0341_0063 (Q63) X

Automatic target detection

Cancel
Initializing... - Project Input pre-conditions validation succeeded.
GCPs CAN CHANGE | DELETE SINGLE | Zeciocn =
STATUS TO Y . MEASUREMENT 100_0061_0081 (Q81)
Pairt 1D Observations Qualty Status 100_0061_0082 (Q82) Enab...
« DISABLED 0 S POSSIBLE WITH 10000610080 (GB0) ey
. CHECK POINT 0024 2 /8, |Ascheck ~ PAPER BIN 100_0061_0083 (Q83) Enab._.
ﬂ 12; ﬁ Z:::: : 100_0061_D047 (Q47) Enab..
50054 22 /oy [Enabled
MEASURE 100_0341_0034 [Q34) Enabled | Auto
MANUALLY 0 et 05 659 g RUN ADJUST odo
POINTS IF 100_0341_0016 {316) Enabled | Auto WITH GCPs Adjust Photo
NEEDED 100_0341_0021 (G21) Stations with GCPs Adjust
100_0341_0036 [336)
100_0341_0032 [332) Enabled | Auto
|




SELECT POINT FROM PROJECT EXPLORER 6
POINT IS AUTOMATICALLY ADDED TO
POINT ID

™. Project Explorer - 3 X

A[Htd2022 -
4 & Points
by 2
XX
5 !

-': P‘rgjgct Explu[er E‘H‘TEW Filter Mana...

NAVIGATE WITH MOUSE
WHEEL + RIGHT-MOUSE-
BUTTON CLOSER TO THE
GCP

CLICK THE GCP - A
MAGNIFIER WINDOW
OPENS. MAKE YOUR
PRECISE MEASUREMENT
IN THE MAGNIFIER

CLICK THE PLUS BUTTON
A NEW STATION VIEW WINDOW OPENS
READY FOR MEASUREMENT OF THE GCP

Absolute Adjustment Results

Control Paints
Point ID:

R

]

NEW STATION VIEW WINDOW FOR THE SAME
GCP OPENS READY FOR MEASUREMENT

REPEAT STEP 3
UNTIL ALL
STATIONS DONE

FPointiD Observations Qualty Status

i -
Photo stations seeing point 2:

Photo Station 1D Status

1100_0061_0016 (Q16) Ensbled | [

100_0D0671_0017 (Q17)

PLACE MOUSE INTO POINT ID WINDOW >
REPEAT STEP 1-4 FOR NEXT GCP ‘C".I'”
&



I Height Shift for RTK Flights
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Height Shift for RTK
Flights

WHY

e Some RTK flights need a fix
height correction, due to
wrong entered antenna
height or known missing shift
corrections

HOW

e Use “Set Height Shift” from
Project Explorer
e UAS Block Entry

BENEFITS

« Avoid small constant height
shifts: The corrected altitude
will allow the user to align
GNSS and GCPs positions to
achieve higher accuracies in
the final deliverables

. Project Explorer S5

4[ =] Set GNSS Height Initial
P & Points
4 X4 Flight Missions
4 | UAS Flight Mission

© %3 JAS_Block

b Imported Files

High Quality GNSS

Low Quality GNSS

- Set Height Shift =

Delete

Project Settings...
Properties

Expand

Collapse

ANSg A6 A g

Control Points
should be here



Support DJI Matrice 4E
Baseline Processing
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Support DJI Matrice 4E
Baseline Processing

WHY
e Reduce needed number of GCPs for a project
HOW

e FlyRTK

e Record trajectory data

e Optional Recommendation: Use a Trimble Base
Station (T02 / TO4)

BENEFITS
- Easy implementation: Import Images with

TBC

trajectory data and Drag & Drop your TO2 base

Vendor Drone Model Name ...,
DJI Mavic 3 M3E 5.81
DJI M300 P1 ZenmuseP1 5.80
DJI Phantom 4 RTK FC6310R 5.50
DJI Mavic 3 M3M 2024 .1
DJI M350 L2 2024 .1
Skydio X10 VT300 2024 .1
Skydio X10 V100 2024 .1
FreeFly Astro ILCE-7TRM4A 2024 1
FreeFly Astro ILX-LR1 2024 1

DJI Matrice 4E M4E 2025.1

station into TBC. Go!
+ Increased accuracy: TBC uses the newest Trimble
baseline processing engine for sophisticated results
+ Flexible solutions: Besides T02/T04, you can use
CORS Stations, VRS Now services, and Post RTX
service*

*Post RTX only for base station




Broad Baseline Processing
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What Targets Do You Use?

1 Checkerboard 3 Moles 5 Chevrons

Bowtie

2  Cross-Hair 4 Coded Targets 6 Other

Tag3sh1l TagStandard41h12 TogStandard52zh1d
FagCire

11 | .
I J TCirie21h?  TogCicedon12  TogCusiomdgni2
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Elimination of
moving objects

Full automatic elimination
of moving objects




Simplified Processing Workflow
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Change Coordinate Merge Flight Import Internet  Process Clear Adjust Photo Adjust Photo Create Measure  Photo Extract Send to
System Missions ~ UAS Data = Download Baselines Processing Stations  Stations with GCPs | Deliverables | Photo Point Point Ground UASMaster
Setup GNSS Adjust Deliverables Data Da change

H LEFT to RIGHT Approach on Photogrammetry ribbon




Simplified Processing Workflow
()
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Change Coordinate Merge Flight | Import Internet  Process Clear Adjust Photo Adjust Photo Create Measure  Photo Extract Send to
System Missions | UAS Data | Download Baselines Processing Stations  Stations with GCPs | Deliverables | Photo Point Point Ground UASMaster
Setup GNSS Adjust Deliverables Data C Exchange

H LEFT to RIGHT Approach on Photogrammetry ribbon

UAS Import Report

Drag + drop your drone data,

Number of sections: 2

GNSS processing optional UAS Comer soacs SOD.A

Every pixel on frame sensor
created at same time

Date imported: 3/28/2023 12:46:20 PM

Statistics
Images found: 138
Images with EXIF. 138
Images with XMP: 138
Images with RTK: 138
Distinct cameras: 1
Minimum RTK Quality [RtkFlag] 16
Average lat error [RtkStdLat]: 0.038
Average lon error [RtkStdLon]: 0.038

Average elevation error [RtkStdHgt]: 0.052
Average altitude [RelativeAltitude]: -

Used camera: senseFly SODA.
Used pixel size [um]: 2410

Used focal length [mm]: 10.600

Used relative altitude: 150.0000 m

No .TOx file was found in the import directory.



Simplified Processing Workflow
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Change Coordinate Merge Flight  Import Internet  Process Clear Adjust Photo! Adjust Photo Create Measure  Photo Extract Send to
System Missions ~ UAS Data = Download Baselines Processing Stations Stations with GCPs Deliverables Photo Point Point Ground UASMaster

-

Adjust Deliverables Data )ata Exchange

H LEFT to RIGHT Approach on Photogrammetry ribbon

Highest accuracy in image
matching and precision

25
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Change Coordinate Merge Flight  Import Internet  Process Clear Adjust Photo Adjust Photo Create Measure  Photo Extract Send to
System Missions ~ UAS Data = Download Baselines Processing Stations  Stations with GCPs || Deliverables | | Photo Point Point Ground UASMaster
Setup GNSS Adjust pretveraes Data Data Exchange

H LEFT to RIGHT Approach on Photogrammetry ribbon

Highest quality true-orthophoto
in challenging conditions

73

26




	Slide 1: TBC Aerial Photogrammetry - Why?
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Collect with any UAV today
	Slide 8: Automatic Ground Control Target Point Detection
	Slide 9: Automatic Ground Control Point Detection
	Slide 10: Object Detection Accuracy
	Slide 11: HOW
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Height Shift for RTK Flights
	Slide 17: Height Shift for RTK Flights
	Slide 18: Support DJI Matrice 4E Baseline Processing
	Slide 19: Support DJI Matrice 4E Baseline Processing
	Slide 20: Broad Baseline Processing
	Slide 21: What Targets Do You Use?
	Slide 22: Elimination of moving objects
	Slide 23: Simplified Processing Workflow
	Slide 24: Simplified Processing Workflow
	Slide 25: Simplified Processing Workflow
	Slide 26: Simplified Processing Workflow

