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Flight Planning in DJI Pilot 2

Flight Planning Overview:

e Flight plans or routes, enable automated survey of a study site maintaining flight
parameters

e Flight planning parameters directly influence the quality of data, appropriate
applications, and duration of survey

e Saved routes can be recalled and reflown at a later date ensuring consistent data
is collected over multiple dates

e |In DJI Pilot 2 there are many types of routes, this presentation focuses on
“Mapping” routes for photogrammetry and LiDAR

General Workflow:

Dretemine Site
L ocation

Determine Objeclive,
Required Sensor and
Data Specs

Lidar Point Cloud Thermal Mosaic

Orthomosaic /

Phologrammetric
Point Clowd

Creake Mapping Area
Boundary and Flight
Route

Set Mapping
Parameters for Route




Basic Pre-Flight Knowledge:

Determine Objective, Sensor, and Data Specs:
e The objective of the mission will help determine what sensor{s) to use, a ground
control strategy, and what specifications are intended for the final data

e Some sites and applications may not require all sensors or have the same ground
control requirements

Mapping Area:

e Mapping Area(blue) defined by polygon with vertices (white circles)
Starting point (S)
Flight lines(green) that indicate where the drone will fly during the mission

The number of flightlines required to map a given area is related to flight altitude
and side overlap

For Photogrammetric missions, overlapping photos are acquired consecutively



Altitude Relative to Takeoff Point:
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Photogrammetric Flight Planning

Basic Flight Parameters - Photogrammetric

film

| (focal plane)

| fﬂcalllength
.

camera

altitude above .
ground level ;
(AGL) :
: altitude above
:  sealevel (ASL)

e Altitude or Height (H), is referenced to the take off point, or to a Digital Elevation
Model (DEM)

e Image Width at ground (Dw)

e Increase in H will increase image footprint and width (Dw) at ground
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Photogrammetric Mapping - Image footprint and GSD
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e Image footprint is proportional to flying height

e Anindividual pixel in an image from the Zenmuse P135mm lens camera taken at
100m represents 1.26cm on the ground - this is termed Ground Sample Distance
or GSD

e Forthis cameraitis approximated by GSD (cm)=Altitude/80

Photogrammetric Mapping - Forward and Side Overlap

e For camera missions, overlapping photos are taken consecutively along the
flightlines

e The amount each photo overlaps a previous one is termed forward overlap ratio

e The amount a photo overlaps between adjacent flightlines is termed side overlap
ratio

e For general mapping the default forward overlap ratio of 80% and side overlap of
70% works

e Forundulating terrain and forestry this should be set at 80% forward / 80% side
or higher

e Forafixed altitude mission time will increase with higher ratio values but quality
of reconstruction will increase



Basic Photogrammetric Mapping Scenario - DJI Pilot 2

e Live Demo with follow along handout and settings

e Site is mostly flat, no terrain model available, an orthomosaic is required to
provide a snapshot of site conditions, it is not anticipated that other datasets or
sensor will be integrated

Visual Steps:
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Selecting DJI Pilot 2 Parameters for P1- ALT Relative to Take Off Point
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Standard Settings

Mission Name - The name of the mission

Camera and options - The camera selected (Zenmuse P1) and focal length of
lens

Smart Oblique - When this is turned on, oblique images and nadir images are
captured in a single flight. Unless facades are the primary goal this is typically
turned off. Smart Oblique is not available when terrain following is selected.

GSD - The ground sample distance is the size of 1image pixel on the ground. It
is proportional to the flight altitude and can be approximated for the Zenmuse
P135mm lens by GSD(cm)=Flight Altitude (m)/ 80

Terrain Follow - Terrain following will maintain the UAV altitude relative to the
height of a provided Digital Elevation Model. When this is turned off, Flight
Route Altitude is used.

ASL/ATL - Relative to takeoff point or relative to EGM96 Geoid, leave as
default (Only Available when Terrain following is turned OFF)

Flight Route Altitude - The altitude or height relative to the take off point that
the route will be flown at (Available only when terrain following is Turned OFF)

Target Surface to Takeoff Point - An offset that is added or Subtracted if the
drone is launched from a platform or surface above the ground, or below the
ground surface to be mapped. (Available only when terrain following is Turned

OFF)

Take off Speed - Once the drone has been launched and reached the Flight
Route Altitude, the speed that the drone will fly to the Starting waypoint.

Speed (m/s) - This is the maximum speed the drone will fly during the
mission. The maximum speed is a function of forward overlap ratio. When the
forward overlap ratio is kept fixed, an increase in altitude will enable
increased speeds.

Course angle - The course modifies the orientation of the flight lines. In
general the default orientation is often the most efficient.

Elevation optimization - This helps create a higher accuracy elevation model
by taking oblique images at the end of the flight; however, this will also
increase the time required for a mission.

Upon Completion - At the end of the flight, what action is taken. For most
missions it is best to leave this as the default - Return to Home

12



€ fdvanced Sethings

Side Dwarap Ratic%)

®*— [ =]

i an

Frontal fverdap Raboi™)

¢ (=]

14

Margin{m)

® -

n 100
Fricto Made

Tirme=od brrierwsd Shari -
Dt o bl Shet
4 Fayload Settngs

Focus Mccs 1

J F i Wi | St odae ity b

Firw? Wharpp il st o #

Col begied Infniy Fooes

Advanced Settings

e Side overlap Ratio - The side overlap ratio determines the image footprint
overlap between adjacent flightlines. Increasing sidelap, reduces the spacing
between adjacent flightlines and typically requires more flightlines and therefore
alonger mission duration. The default value of 70% works for many sites but
should be increased to 80 or 90% for complex terrains or sites where forest and
trees are the dominant feature.

e Forward overlap Ratio - The forward overlap ratio determines the image
footprint overlap between consecutive images, the default is 80%. Increasing
overlap will decrease the maximum speed possible for the flight. For sites with
complex undulating topography or features dominated by tall features such as
trees, itisrecommended to increase this value 90%.

e Margin - The margin is used to buffer the extents of a study area. For example,
by setting the margin at 10m, the mapping area will be increased outward by a
radius of 10m.

13



* Photo Mode - Photos are either taken using a timed interval, or based on a
distance interval. DJI previously had recommended using timed interval,
however distance interval is now recommended in Pilot 2 training modules and
will produce a dataset with fewer photos during the turns and should also
process faster.

Payload Settings

e Focus Mode - The Focus mode is either at First Waypoint Autofocus or
Calibrated Infinity. For First Waypoint Autofocus the platform will fly to the first
waypoint and then focus on the ground at that location. Calibrated Infinity
requires precalibrating the lens before the flight and should only be set when this
technique has been learned and understood.

e Dewarping - Dewarping should be left off for mapping missions

14



LiDAR Flight Planning

Mapping Area - LiDAR

e Mapping Area(blue) defined by polygon with vertices (white circles)
e Starting point(S)
e Flightlines(green)that indicate where the drone will fly during the mission

e Yellow line portions indicate where the IMU calibrates and are included within
the mapping area, and outside

e The number of flightlines required to map a given area is related to flight altitude
and side overlap

Parameters - LIiDAR

e Altitude or Height (H), is referenced to the take off point, or to a Digital Elevation
Model (DEM)

e Field of view determines the angle covered by a flightline on the ground(L1is
70.4°)

e Flightline width at ground (Dw)

e Increase in H will increase flightline width (Dw) at ground

15
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e |idar sensors emit and record laser pulses continuously during flightlines

e Flightlines have side overlap but depending on the site and application this can
be much lower, 20-50% than photogrammetric missions ~60-95%

e RGB images can be taken concurrently with built in camera and have their own
forward and side overlap values but usually there is not enough overlap for
creating an orthomosaic

LiDAR Mapping Parameters

® ®og & o5 &

im
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Source: https://gis.stackexchange.com/questions/270961/open-source-approach-to-classifying-and-
removing-lidar-points-from-overlapping-s

e Point Density - the number of measurements perm 2

e Point Density is a function of the speed of platform, the sampling rate, and the
scanning mode

e Where flightlines overlap the final point density will be approximately doubled

Basic LiDAR Mapping Scenario - DJI Pilot 2

e | ive Demo with follow along handout and settings

e Site is mostly flat, no terrain model available, a lidar point cloud is required with
the intent to create digital terrain model that extends below Tree canopies.



Visual Steps:
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Selecting DJI Pilot 2 Parameters for L1- ALT Relative to Take Off Point
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Standard Settings

¢ Mission Name - The name of the mission

e Camera and Options - In this case it is either Zenmuse L1in Lidar Mapping Mode,
or Zenmuse L1in Photogrammetric Mode

e Point Density - The Point density is and estimation of the density of lidar points /
mA72. This is a function of speed, side overlap, sampling rate, and Scanning mode.

e GSD - The ground sample distance is the size of 1image pixel on the ground at a
given altitude. It is proportional to the flight altitude and can be approximated for
the Zenmuse L1lens by GSD(cm)=Flight Altitude (m)/ 36.5

e [IMU Calibration - IMU calibration should be turned on for most mapping missions.
The IMU Calibration shows up as yellow coloured route segments where the drone
will fly back and forth in a calibration maneuver. Calibration segments will extend
outside of the mapping area so it is important to ensure no obstructions are in the
way.

e Terrain Follow - Terrain following will maintain the UAV altitude relative to the
height of a provided Digital Elevation Model. When this is turned off, Flight Route
Altitude is used.

e ASL/ATL - Relative to takeoff point or relative to EGM96 Geoid, leave as default
(Only Available when Terrain following is turned OFF)

e Flight Route Altitude - The altitude or height relative to the take off point that the
route will be flown at (Available only when terrain following is Turned OFF)

e Target Surface to Takeoff Point - An offset that is added or Subtracted if the
drone is launched from a platform or surface above the ground, or below the

ground surface to be mapped. (Available only when terrain following is Turned
OFF)

o Take off Speed - Once the drone has been launched and reached the Flight Route
Altitude, the speed that the drone will fly to the Starting waypoint.

e Speed - This is the maximum speed the drone will fly during the mission. For open
sites or for applications that do not require high point densities this could be run
towards the maximum. For forestry and sites requiring canopy penetration of
high point densities it is recommended to decrease this to ~b m/s.

e Course angle - The course modifies the orientation of the flight lines. In general
the default orientation is often the most efficient.

e Elevation Optimization - This helps create a higher accuracy elevation model by
taking obliqgue images at the end of the flight; however, this will also increase the
time required for a mission.

e Upon Completion - At the end of the flight, what action is taken. For most
missions it is best to leave this as the default - Return to Home
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4 Advanced Settings

Side Overlap (LiDAR)(%)
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Advanced Settings

» Side overlap (Lidar)(%) - The side overlap LiDAR ratio determines the

percentage that adjacent flight lines overlap. The areas where side overlap occur
will tend to have increased point densities. Applications such as forestry where

canopy penetration is important may increase this up to 50% to maximize
returns from the ground. Increasing side overlap will increase the number of
flightlines necessary and increase overall flight duration.

» Side overlap (Visible) - The side overlap ratio determines the image footprint
overlap between adjacent flightlines. Increasing sidelap, reduces the spacing

between adjacent flightlines and typically requires more flightlines and therefore
alonger mission duration. If a photogrammetric reconstruction is a goal for the
mission using the L120MP camera it is important that this value is considered to

be successful.

e Forward overlap (Visible) - The forward overlap ratio determines the image
footprint overlap between consecutive images, the defaultis 70%. Increasing
overlap will decrease the maximum speed possible for the flight. If

photogrammetric reconstruction is important this value should be considered.

e Margin - The margin is used to buffer the extents of a study area. For example,
by setting the margin at 10m, the mapping area will be increased outward by a
radius of 10m.

e Photo Mode - Photos are either taken using a timed interval, or based on a
distance interval. DJ| previously had recommended using timed interval,
however distance interval is now recommended in Pilot 2 training modules and
will produce a dataset with fewer photos during the turns and should also
process faster.
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£ Payload Settings
Return Mode
| Single ~
Dual
Triple
Sampling Rate
240KHz ~
180KHz
120KHz
60KHz
Scanning Mode
Non-repetitive A~
Repetitive
RGB Coloring -

Playload Settings

Return Mode - The return mode is the number of return possible for an outgoing
pulse. For flat surfaces this can be left at single, for forestry it should be set at
triple. In single and dual mode the max sampling rate is 240Khz, in triple mode it
is 180Khz.

Sampling Rate - The sampling rate is the number of outgoing laser pulses per
second. Higher sampling rates produce higher point densities.

Scanning Mode - Two modes and scan patterns are supported, Repetitive, and
Non Repetitive. Repetitive provides lower point densities but higher quality data
and is recommended for topographic and forestry surveys. Non Repetitive is
best for facade scanning or applications where accuracy is not as important.

RGB Coloring - RBB Coloring when turned on will use color lidar returns using the
built in camera. This is recommended to be turned on.

29



Terrain Follow
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Other Considerations

e Sighting launch and recovery location

e Are flightline lengths manageable - consider splitting into two overlapping
blocks and two launch recovery locations?

e Ground Control Targets are visible and within mapping area

Video Tutorials

Four video tutorials were created for the project. These video presentations provide
amore in-depth and audio-visual way to follow the step-by-step detailed workflow
guide, which is provided later in this document. The videos feature live screen
recordings of each step for each of the different data types individual processing
method, along with a voice-over explaining what is happening and why at each step.

The videos which were created:

1.GNSS Data Processing Training
2.Thermal (H20T) Data Processing Training
3.LiDAR(L1) Data Processing Training

4.Photogrammetry (P1) Data Processing Training

30



GNSS Processing

Why do we need to process the GNSS data?

Coordinate reference systems provide the ability to describe a position on the
earth's surface using latitude, longitude, and ellipsoidal height, in Canada we
commonly use the Canadian Spatial Reference System version of the North
American Datum 1983 (NAD83(CSRS)). As tectonic movement happens over time a
coordinate representing a feature on earth's surface will also move (mm/year). To
account for this and minimize positional errors between repeat surveys, we need to
convert coordinates collected on a particular day into a standard epoch. On the
mainland of BC, the standard is to use NAD83(CSRS) with the 2002.0 epoch. For
more information about the Canadian Spatial Reference System see this webpage.

General Workflow:

Collect GNSS Data
(Base + Rover + DRTK2)

Download data from
instruments
(Base, Rover, DRTK2)

Generate RINEX Files
(Base, DRTK2)

Determine Coordinates
in Reference Epoch with
NRCAN PPP
(Base, DRTK2)

Determine Shift from field Apply Shift to other Determine Shift from field
coordinate to PPP coordinate coordinates coordinate to PPP Shifted coordinate
(Base) {Rover) (DRTK)
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Detailed Workflow Steps:
1.0 Retrieving Data

1.Get base files off SP85 head unit

a.Connect USB to base head

b.Power on unit

c.0Open Spectra File Manager

d.Search for the port that shows the USB connection

Pott: | ¢ COMS5 v | 1115200 w Connect

e. In the Device window navigate into internal memory

Device\
Filename File size  File type Last modified
L9 Intemal memory", Fixed Drive

f. Search for the file(s) ending with .### where ### is the day of

the year for the survey (check day of year here)

Intemal memony

Filename File size  File type Last modified

i ..
__| G0092A21.213 55200 213File 2021-08-01 3:37:10 AM
__ uploading log 7.282 LOG File 1970-01-01 12:00:34 AM
| GD092A22.041 3727416 041 File 2022-02-10 11:26:11 PM
__| GD092A22.056 40,732 056 File 2022-02-25 7:10:20 PM
__| G0092B22.056 514,378 056 File 202202-25 7:27:05 PM
| G0092C22.056 317,590 056 File 202202-25 7:41:31 PM
__| G0092D22.056 5.873.668 056 File 2022-02-25 10:49:24 PM
__| G0092A22.060 14,371 060 File 2022-03-01 10:18:58 PM
Wl G0092A22.065 8.918.196 065 File 2022-03-07 12:52:14 AM
__| GD092A22.066 9,830,400 066 File 2022-03-07 11:10:50 PM
__| GD092A22.089 1,356,177 089 File 2022-03-30 5:28:12 PM
| GD092A22.091 2.792,150 091 File 2022-04-01 4:41:40 PM
| G0092A22.101 5.111.808 101 File 2022-04-12 1:00:38 AM
__| GD092A22.105 0 105Fle 2022-04-12 1:01:07 AM
| G0092B22.105 137,956 105 File 2022-04-15 6:34:10 PM
__| G0092C22.105 13,172,736 105 File 2022-04-15 10:50:45 PM
__ G0092D22.105 57.476 105Fie 2022-04-1510:54:43 PM
|| GD092E22.105 734364 105Fie 2022-04-1511:11:12PM
| GD092A22.116 28,083,287 116 File 2022-04-26 10:39:25 PM
__| G0092A22.117 0 117File 2022-04-26 10:39:46 PM

ARSI 44 e A 44 e

AARS AL AT F AR 48 MR
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g. On the computer side navigate to the folder where you want to copy data to.

C:\Users\Jason‘\Desktop'Data
Filename File size File type Last modified
o --
,. Drones File Folder 20221208 2:51:23 PM

h. With the selected sp8b files highlighted click copy and the files will be
copied off the base unit.

W& Spectra File Manager 1,80 SP85 /N: 6130500092 - ] X
File Display Action Help
Pod: | 9 COMS 115200 Ffresh Disconnect ([ Cory | Delete
IC-\Users'Jason'\Deskiop'\Data Intemal memeey',
Flename Fie size  Fletpe Last modified Flename File size  Fletype Last modified
i Deones Fie Folder 20221208 25123 PM | G00S2A21.213 520 213Fe 20210841 33710 AM
) GO0S2A22 DS 8518.19% 065 Fle 20230110 10:54:29 AM | uploading log 722 LOG e 1570-01-01 12:00:34 AM
| GODS2AZ2 04 3727416 (41 Re 20220201261 FM
| GD02A22.058 40732 056 Fle 202202-25 71020 PM
| Go0a2e22.056 514378 056 Re 202202-2572T05PM
| GO02C22.056 317590 056 Re 202202-25 7413 PM
|| GOO92D22 056 5873668 056 Fle 20220225 10:43:24 PM
GOOIZAZZ 060 14371 060 Fle 202240301 10:18:58 PM
] GOOS2AZ2 065 8918196 065 Fle 20220307 125214 AM
|| GO0S2AZ2 065 9.830.400 066 Fle 202240307 11:10:50 PM
|| GO032AZ2 089 1356177 089 e 20220330 52812 PM
| GO0EEAZ2 091 2792150 091 Fle 2022-04-01 4:41:40 PM
| GROS2AZ2.101 5111808 101 Rle 202204-12 1:00:38 AM
|| GOOE2AZ2 105 0 105 Fe 20220412 1:01:.07 AM
|| GO0EZBZ2.105 137956 105 Fle 202204156340 PM
| GO0saCZ2 105 13172736 105 Fe 202204-15 10:50:45 PM
| GODS2022.105 57476 105 Re 202204-15 105443 PW
|| GOO3ZEZ2 105 764 105 Fe 20220415 111112 PM
|| GO092422 116 28083287 116 Fle 2022.04-26 10:35:25 PM
|| GO092AZ2 117 0 1M7Re 2022.04:26 10:35:46 PM
Dervice filenams Size  Action Suatus Progress [Byten transferred
Intermial memony \GO0S2A22 065 B918.196 Copy Succesded 100% B.918.19%

2. Get rover files off TSCh
a. Power up TSC5 and open Trimble Access
b. Navigate to the appropriate project folder
c. Select the job
d. Select export



_L’:s'\mu'r. attributes

e. Connect TSCb to computer

f. Enable file transfer
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j 1scs

N Sort B= View .-
< v N B > ThisPC » TSC5 » v G Seart
v Quick access Internal shared storage
|
@l Desktop . 41.1 GB free of 43.7 GB
J Downloads
g. Navigate into TSCb files
. .::.5; ) u ‘:.:.l 3 :.‘=-.| Sy L l.n'.n'cli_' =-l~-<..-l.---_.':- '.:'c: P Prenptd TR T 5
: :“:_"—":: : u Winssnae IR Sarvey 12ty \'.h-ﬂrre\-u R1 Scrvey 168
e
h. Copy rover csv files
3. Get base files off DRTK?2
a. Power up DRTK2 and connect to computer
b. Navigate to folder/log/rtcmraw
romraw ("w
¥ Mew by ] & =4 o} Tl Sort = View
i » USB Drive (B} > log » ricmraw
& OneDrive - Personal ’ c,, B ARLEARLL AL FA_§ SRS TSRS B LA =
v I This PC ] RTKO14_202202252200_13ALHAMOOS00YW DAT
Bl Deskiop
| RTK015_202203062116_13ALE4AM00S00W DAT
& Documents
4 Downiads | RTKO16_202203062200_13ALHAMOOS00YW.DAT
0 Music

| RTKO17_202203062300_13ALHAMOOS00YW.DAT

c. Select the files with the appropriate date and copy to computer
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2.0 Creating RINEX Files

1.

SP85 Base
a. Open SP85 RINEX converter
b. Add file(s) downloaded from SP85

‘& RINEX Converter 5.0.8 o O

Convert Raw Data File(s) Add Remove Info

=l 0 F:\PhD\Applications_Credentials\GEOG_590_1'\Data\065\GP5"\Base\GD092A22 065
D F:\PhD"\Applications_Credentials\GEOG_5%0_1'Data"065\GP5"\Base 00920653220
i-[Ep F:\PhD\Applications_Credentials\GEOG_530_1\Data\065\GP5"Base"\0092065a.22n
I E} F\PhD"\Applications_Credentials\GEOG_5%0_1'\Data“\065\GP5"\Base"\0092065a.22g
i E} F\PhD\Applications_Credentials\GEOG_530_1\Data 065\GP 5 \Base\0052065a.22h
i [ F\PhD"\Applications_Credentials\GEOG_530_1'Data\065'\GP5\Base\00920652. 22
@ F\PhD\Applications_Credentials\GEOG_5%0_1'\Data\065\GP5\Base\0092065a.22m

Into:  RINEX Raw Data Files version 2,11 ~ Using file compression: [ | Hatanaka (] Zp

In folder:  Same as input file folder

Including: @ GPS (@ GLONASS (@ SBAS @ AL

Ask before ovenwriting any file . Convert

Adding file GO092A22 D65 Success

Copyright ©2020 Trimble Inc. Al rights reserved.
Spectra Geospatial is a Division of Tramble Inc. spectrageospatial com

36



c. Convertinto RINEX files

7% RINEX Converter 5.0.8

Convert Raw Data File(s)

B ‘ F\PhD\Applications_Credentials \GEOG_590_1\Data\065\GPS\Base \GD092A22 065
|:> F\PhD\Applications_Credentials\GEOG_550_1'Data\065\GP5"Base \0052065a.220
i E} F:\PhD"Applications_Credentials \GEQG_590_1\Data\065\GP 5"\Base\0092065a.22n
L. F\PhD\Applications_Credentials\GEOG_550_1\Data‘\065\GP5"Base\10S2065a_22g
~[E» F:\PhD\Applications_Credentials\GEDG_550_1\Data\065\GP5"Bas=\0032065a.22h
I F\PhD\Applications_Credentials \GEOG_590_1'Data\065\GPS"Base\0092065a.220
i -Ep F\PhD\Applications_Credentials\GEQOG_530_1\Data\065\GP5"Base\0092065a.22m

Into:  RINEX Raw Data Files version 2.11 -~ Using file compression: [ Hatanaka [ ] Zip

In folder: Same as inpui file folder

Including: @ GPS @ GLONASS @ SBAS @ ALL

Ask before overwriting any file Convert

Adding file GO092A22.065... Success
Converting file GO)92A22.065...Success

Copyright 2020 Trimble Inc. Al ights reserved.
Spectra Geospatial is a Division of Trimble Inc. spectrageospatial com

2. DRTK2
a. Open RTKLib:rtkconv
b. Navigate to .DAT file from DRTK2
c. Change format to RTCM3

- . - ™ -

Time Start (GPST) Time End (GPST) Interval

RTCM, RCV RAW or RINEX OBS ?
DAGEOG_5%0_1\Working\Katze\GNSS\DRTK\RTKO15_202203062116_13ALH4MO0S00YW.DAT (s

% RTKCONV ver.24.3 b34 - X

d. Click convert and set log start time to the same in the .dat file name

RINEX OBS/NAV/GNAV/HNAV/QNAV/LNAV/CNAV/INAV and SBS
@ D:\GEOG_590_1\Working\Katzie\GNSS\DRTK\RTK015_202203062116_13ALH4MOOS00YW.ob

@ D:\GEOG_590_1\Working\Katzie\GNSS\DRTK\RTK015_202203062116_13ALH4MO0500YW.na Approximated Log Start Time (GPST)
@ D:\GEOG_590_1\Working\Katze\GNSS\DRTK\RTKO15_202203062116_13ALH4MO0S00YW.gn  2022/03/06 -+ 21:16:00| -+ Fie Time
@ D:\GEOG_590_1\Working\Katzie\GNSS\DRTK\RTK015_202203062116_13ALH4MO0S00YW.hn

DAGEQG tan 1WAlsrkinalkgt-ie\CNec  MD T DTYAIC 202303021168 1381 HAMONCONVIAL o

0K Cancel

?_1-
|| Tme Start (GPST) () Time End (GPST) [ nterval Unit
2020/01/01  00:00:00 ° | 2020/01/01 | T 00:00:00 1 24
RTCM, RCV RAW or RINEX OBS ?
D:\GEOG_590_1\Working\Katzie\GNSS\DRTK\RTKO15_202203062116_13ALH4M0O0S00YW.DAT | B
Format
() C:\Users\admin\Desktop\RogerCHILL_Test_Delete .~ RTCM3 v

Start Time x
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3.0 Creating RINEX Files

1.SP85 Base PPP
a. Navigate to NRCAN Precise Point Positioning (PPP)
b. Once logged in start a static processing upload using NAD83 datum

Processing mode

® Static O Kinematic

NADS3 ITRF

c. Choose a standard reference frame (epoch) to use for the coordinate.
(Note: The standard epoch for work on the mainland of BC is 2002.0, and for
work on Vancouver Island is 1997.0)

Epoch (Adopted)

2002.0

d. Set the vertical datum for orthometric heights (common is CGVD2013)

Vertical datum

CGVD2013 v

e. Upload the RINEX file (.220) that was produced by the SP85 RINEX converter

RINEX observation file(s), 300 MB max (.zip, .gz, .Z, .tar, .7?0)
Note: You may submit multiple RINEX files in a single .zip or .tar archiv
| Choose File |0092065a.220

f. Submit to PPP and wait for the report to be emailed back

38



2. DRTK2 base PPP
a. Repeat the PPP process using the same settings but instead upload the
converted DRTK2 RINEX File (.obs)

RINEX observation file(s), 300 MB max (.zip, .9z, .Z, .tar, .?70)

Note: You may submit multiple RINEX files in a single .zip or .tar arch

| Choose File | RTK015_202...00500YW.obs

b. Submit to PPP and wait for the report to be emailed back

4.0 Create Shift Vectors

1.SP85 shift vectors
a.0pen the .csv file that contains the Rover data exported from the
TSC5 and save as .xlsx

x"  AutoSave @ off ) ~

leechtunneljuly13.xl

File Home Insert Page Layout Formulas Data Revi

& Cut [Calibri 11 A A
[ Copy ~
Past e v+ A~
> : <7 Format Painter R | — | = -
Clipboard

Northing

Elevation

pil Base 443478.823 5372975.76 223.536

) thermali 443315.493 5372943.11 186.789

thermalz.l 443324.332 5372938.38 186.928

5 thermal3.2 443350.589 5372931.06 185.434

-3 targetriverl.1 443359.683 537292431 187.447

7 | thermald.1 443373468 5372920.95 185473

8 | thermalS.1 443388.341 5372908.96 183.393

9 | targetriver2.1 443388.961 5372915.2 185.289

ilel targetroadl.1 443570.073 5372787.07 214.211
E targetroad2.2 443328.701 5372843.24 228.67
i) targetroad3.1 443726.277 5372844.03 233.388
DRTK2.1 443476.707 5372975.51 221.689
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b. Add row for DRTK APC (Note: DRTK offset is 1.801m)

DRTK2.1 443476.707 5372975.51 221.689
DRTKAPC 443476.707 5372975.51 223.49

c. Copy the initial recorded base coordinates in preparation for the shift
calculation.

Easting Northing Elevation
Emlid Rover Base 443478823 5372975756 223536

d. Open the PPP report for the SP85 base.

CSRS-PPP 3.54.2 (2022-11-10)

reach-base_raw_20230713175057.230

Data Start Data End Duration of Observations
2023-07-13 17:51:43.00 2023-07-13 21:54:15.01 4:02:32.010
Processing Time Product Type
21:05:32 UTC 2023/07/117 NRCan Rapid
Observations Frequency Mode
Phase and Code Double Static
Elevation Cut-Off Rejected Epochs Fixed Ambiguities Estimation Steps
7.5 degrees 0.54 % 14.23 % 1.00 sec
Antenna Model APC to ARP ARP to Marker
EML_REACH_RS2 NONE L1=0135mL2=0137m H:0.000m / E:0.000m / N:0.000m

(APC = antenna phase center; ARP = antenna reference point)

Estimated Position for reach-base_raw_20230713175057.230

Latitude (+n) Longitude (+e) Ell. Height
NAD83(CSRS) (1997.0) 48° 30" 26.47334" -123° 45' 54.76642" 223302 m
SIG_PPP(95%)% 0.044m 0.024 m 0.183 m
SIG_TOT(95%)% 0.049m 0.028 m 0.184 m
A priori* 48° 30" 26.44498" -123° 45' 54 74157" 225601 m
Estimated - A priori 0.876 m -0.510m 2299 m
Orthometric Height 95% PPP Error Ellipse (cm)  95% TOT Error Ellipse (cm)
CGVD2013 semi-major: 5.6 cm semi-major: 6.1 cm UTM (North)
(CGG2013a) semi-minor: 2.9 cm semi-minor: 3.4 cm Zone 10
(1997.0) semi-major azimuth: -6° 41°59.72"  semi-major azimuth: -T* 55° 37.5"

e. Confirm the data start time (UTC), end time (UTC), and duration make sense

f. Confirm the type of PPP product (Ultra rapid/Rapid/Final)



g. Add the corrected base coordinates (highlighted in yellow) to the excel sheet

Estimated Position for reach-base_raw_20230713175057.230

Latitude (+n) Longitude (+e) Ell. Height
NAD83(CSRS) (1997.0)t 48° 30" 26.47334"  -123° 45' 54 76642" 223.302 m
SIG_PPP(95%)% 0.044 m 0.024m 0183 m
SIG_TOT(95%) 0.049 m 0.028 m 0.184 m
A priori” 48° 30' 26.44498"  -123° 45' 54.74157" 225601 m
Estimated — A priori 0.876 m -0.510 m -2299m
Orthometric Height 95% PPP Error Ellipse (cm) 95% TOT Error Ellipse (cm)
CGVD2013 semi-major: 5.6 cm semi-major: 6.1 cm UTM (Nerth)
(CGG2013a) semi-minor: 2.9 cm semi-minor: 3.4 cm Zone 10
(1997.0) semi-major azimuth: -6° 41°59.72"  semi-major azimuth: -7° 55' 37.5"
5372975.694 m (N)
240351 m 443480.687 m (E)

(click for height reference
information)

Emlid Base Rinex PPP Rapid

443480.687 5372975.694 223.302

Scale Factors
0.99963925 (point)

0.99960426 (combined)

h. Subtract the updated coordinates from the original coordinates to get the

coordinate shifts.

Elevation
443478823 5372975756 223536

Emlid Rover Base

Emlid Base Rinex PPP Rapid

Easting

Northing

443480.687 5372975.694 223.302

delta (Rover Base - PPP) -1.864 0.062 0.234
i. Apply coordinate shift to all rover positions

Station northing easting height n_final e_final z_final

Katzie Base 5449197.384 525101.651 -14.982 5449196.62 525103.501 -14.416
Photo Target 1 5448882.63 525028.362 -13.563 5448881.866 525030.212 -12.997
Photo Target 2 5449126.994 524977.465 -15.049 5449126.23 524979.315 -14.483
Photo Target 3 5449177.307 525033.297 -15.199 5449176.543 525035.147 -14.633
Photo Target 4 5449201.716 525094.418 -15.718 5449200.952 525096.268 -15.152
DRTK 5449203.911 525099.186 -14.752 5449203.147 525101.036 -14.186
DRTK APC 5449203.911 525099.186 -12.951 5449203.147 525101.036 -12.385
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2. DRTK Shift Vector
a. For each of the P1and H20T sensors find the appropriate DRTK file for each

session.
Location Sensor Time DRTK File
Katize H20T 2022-03-06 16:00 RTK018_202203070000_13ALHAMOO500YW
Katzie P1 2022-03-06 13:00 RTK015_ 202203062116 _13ALH4AMO0500YW

b. Open the PPP reports for each file and record the A priori positions (highlighted
in yellow)(Note: the height coordinate needs to have 1.801 subtracted from it)

Estimated Position for RTK174_202307131929_13ALH4M00500Y W.obs

Latitude (+n) Longitude (+e) Ell. Height

NAD83(CSRS) (1997.0)t 48° 30" 26.46294" -123° 45' 54.86056" 223.566 m
SIG_PPP(95%)% 0.236 m 0.253 m 0.658 m
SIG_TOT(95%)% 0.237 m 0.254 m 0.658 m

A priori* 48° 30' 26.51449"  -123° 45' 54.94979" 229.060 m
Estimated - A priori -1.592 m 1.831m -5.494 m

c. Navigate to the NRCAN TRX site
i. Start a single calculation with the reference frame being ITRF 2014 and
the epoch being the date of data collection

Single Calculation

(] Epoch Transformation (] Longitude Positive West

Origin

Reference Frame Epoch

ITRF2014 v 2022-03-06 0

ii. Enter the coordinates after converting to decimal degrees.
1. 48°30'26.5149"
2. To calculate the minutes = 30 +(26.5149/60) = 30.441915
3. To calculate the decimal degrees = 48 +(30.441915/60) = 48.5073652

Geographic Cartesian Projection

Latitude Longitude h (metres)

48.5073652 -123.765264 229.060
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iii. Select the same reference frame and set the projection to the appropriate

UTM zone
Destination
Reference Frame Coordinates Zone (select zone)
ITRF2014 v Projection ~ @ UTM10

iv. Select Calculate and record the results into the excel sheet

Easting (metres) Morthing (metres) h (metres)
443476.926 5372977.010 229.060
DRTK AP 443476926 5372977.01 227.259

v. Copy the updated DRTK(NOT APC) coordinate from the rover sheet and
subtract from the TRX coordinate

DRTK AP 443476926 5372977.01 227.259
DRTK PPP 443478571 5372975443 221455
-1.645 1.567 5.804
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Thermal (H20T) Processing

H20T Processing Overview:

When capturing thermal imagery, we are relying on detecting energy outside of the
visible range of the electromagnetic spectrum in an area known as the infrared range.
Every object will emit some amount of infrared energy and with a thermal camera as
well as appropriate collection and processing methods we can detect and measure
this energy and relate it to temperature. Before we move further into the processing,
we will first define some key terms: 1) Emissivity: a measure of the effectiveness of a
material in emitting thermal energy (i.e. the ratio between a target object’'s emission
and that of a perfect emitter at the same temperature); 2) Reflected temperature:
thermal energy originating from other objects (i.e. sun) that reflects off the target
(less impactful with high emissivity objects like water); 3) Ambient temperature: Air
temperature of the environment.

General Workflow:

Collect H20T Data

i prot anercoorgns 1

Export output

Setup processing parameters reflectance map and Archive project folder
point clouds

Detailed Workflow:

1.Download photos
2.0pen thermo converter
3.Click upload and navigate to the folder with thermal images

Upload
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4. Search for “_T" to filter only the thermal images

T Open 4
« L ‘ » Search Results in DN_202203070751_001_F... W & T
Organize =
» == Google Drive (G
~ == GLaDOS (F)
> Drones
> GradSchool
DJI_ Di_ Dil_ DI DI_
: kithumb 20220307081700 20220307081657  20220307081654  20220307081650  20220307081647
3 Teaching _0356_TJPG _0355_TJPG _0354_TJPG _0353_TJPG _0352_TJPG
> Xfer
v == New Volume (D)
> DRTK2
> GEOG_590_1
~n ~n mn ™
File name: :"DJI_2022030?0?590?_0001_T_FLIR.jpg" “DN_20220307075909_0 ~| R-Jpeg files (*jpg) v

Open Cancel




5. In the Export settings tab set the emissivity value of target feature (water
generally 0.95-0.98) and aircraft height (distance). Also set temperatures to
best available temperature during flight.

T Thermo Converter

RIPEG TIFF

Value
e -

THERMO
CONVERTER

Emissivity 0.98

Thermal images
Reflected Temperature Bi°C
Export settings Ambient Temperature 8.7°C
Distance 100m
External Optics Temperature 8.7°C
External Optics Transmission 1

| Auto adjust

Min Temperature

Max Temperature

Account Website Support

ight 2022 VantageUAV Limited

Destination: DAGEDG 590 1\Working\Katzie\H20TAdjusted

6. In the thermal images tab click select all and then Export RUPEG

Select all Export RJPEG

7. Open Pix4d mapper



8. Start a new project

New Project

This wizard creates a new project.
Choose a name, a directory location and a type for your new project.

Name: Tesﬂ

Create In: C:/Usersfadmin/Documents/pixdd/test Browse...

(] use As Default Project Location

Project Type
o MNew Project

'3::.‘-' Project Merged from Existing Projects

Help ack | Next> Cancel




9. Add converted thermal images

& New Project X

Select Images

@ Encugh images are selected: press Nest to proceed.
448 image(s) selected. Add Images... Add Directories...  Add Video...  Remove Selected Clear List

D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075907_0001_T_FLIR,jpg
Dy/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075909_0002_T_FLIR.jpg |
Dy/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075912_0003_T_FLIRjpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075915_0004_T_FLIR,jpg
D/GEQG_5%0_1/Working/Katzie/H20T/Adjusted/DJI_20220307075919_0005_T_FLIRjpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075922_0006_T_FLIR.jpg
Dx/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075925_0007_T_FLIRjpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075928_0008_T_FLIRjpg
D:/GEQG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075931_0009_T_FLIRjpg
D:/GEQG_590_1/Working/Katzie/H20T/Adjusted /DJI_20220307075924_0010_T_FLIRjpg
D:/GEOG_590_1/Weorking/Katzie/H20T/Adjusted/DJI_20220307075937_0011_T_FLIRjpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075940_0012_T_FLIRjpg
D:/GEQG_590_1/Werking/Katzie/H20T/Adjusted/DJI_20220307075942_0013_T_FLIRjpg
D:/GEOG_590_1/Werking/Katzie/H20T/Adjusted/DJI_20220307075946_0014_T_FLIR.jpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075949_0015_T_FLIRjpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075952_0016_T_FLIR,jpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075955_0017_T_FLIR,jpg
D:/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307075958_0018_T_FLIR,jpg
Dy/GEOG_590_1/Working/Katzie/H20T/Adjusted/DJI_20220307080001_0019_T_FLIR,jpg

M MSEOWS SO0 1 Alkarkeina A atria FHIOT A dRectad AT 202 33O THAONNA_ OO0 T ELIR inn

Help < Back Next > Cancel

10. Export photo centers as a .csv with the name, coordinates, orientation, and
accuracy

& New Project

Image Properties

Image Geolocation
Coordinate System
© @ Datum: WGS 1984; Coordinate System: WGS 84 (EGM 96 Geoid) Edit...

Geolocation and Orientation

0 Geolocated Images: 448 out of 448 Clear From EXIF From File...

Geolocation Accuracy: () Standard () Low @) Custom Export iI
4 Export Image Geolocation X
Attributes: Name, Coordinates, Orientation, Accuracy
Coordinates Order: Latitude, Longitude, Altitude v
Delimiter: Comma v
File: *hoto_Centres_Orig_P4d2.csv Browse...
OK Close Cancel Help




11. Make a copy of the csv named TRXin and keep only the photo name, latitude,
longitude, and height columns

12. Open TRXin.csv and label the columns as: Station, latitude, longitude, height

13. Navigate to the NRCAN TRX site

14. Start a batch processing calculation with the reference frame being ITRF 2014
and the epoch being the date of data collection

Single Calculation Batch Processing

Batch Processing

U Epoch Transformation

Origin

Reference Frame Epoch

ITRF2014 v 03/06/2022

15. For destination select the same reference frame and set the projection to the
appropriate UTM zone

Destination

Reference Frame Coordinates Zone (select zone)

ITRF2014 v Projection v UTM10

16. Upload the photo center .csv file and click send to download the results

17. Make a copy of the photo center .csv file and change the coordinates to the
projected coordinates downloaded from TRX (Note: ensure the same order of
photos as the original file)

18. Apply the DRTK shift vector for the northing, easting, and height coordinates
to the projected photo coordinates

19. Add the accuracy, kaapa, phi, and omega columns back from the original
export from pix4d ensuring the same order
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20. In Pix4d edit the coordinate system to NAD83(CSRS) with an appropriate UTM

Zone

Image Properties

Image Geolocation

Coordinate System

© @ Datum: WGS 1984; Coordinate System: WGS 84 (EGM 96 Geoid) Edit...

Geolocation and Orl 4y Seject Image Coordinate System

© Geolocated Im To File...
Geolocation Accurag Selected Coordinate System
7= Datum: NADS3 Canadian Spatial Reference System
lected Camera M 2
Selected Camera M( % Coordinate System: NAD83(CSRS) / UTM zone 10N (EGM 96 Geoid)
© © zH20T 0. Coordinate System Definition iit... I
o @ ZHEOT_].E Unit: m ilt.
v — () Arbitrary Coordinate System [m] —
ingitude
Enabled I © Known Coordinate System [m] [deg] I
DJI_202 O NADB3(CSRS) / UTM zone 10N 1464700
' (] Advanced Coordinate Options
(] DJI_202 1458033
a DJ|_202. 0K Cancel I‘4459‘?8

21. Import the shifted coordinate .csv

Geolocation and Orientation
© Geolocated Images: 448 out of 448 Clear

Geolocation Accuracy: () Standard () Low € Custom

crom EXF To ..

Import image position ar

Geolocation and Orientation

© Geolocated Images: 448 out of 448 Clear

Geolocation Accuracy: () Standard () Low @) Custom

From EXIF From File... To File...

Import image position an|

22. Set the output coordinate system to also be NAD83(CSRS) with the

appropriate UTM projection
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23. Select the thermal camera pix4d template

& New Project

Processing Options Template

Standard
3D Maps
3D Models
Ag Multispectral
Rapid
3D Maps - Rapid/Low Res
3D Models - Rapid/Low Res
Ag Maodified Camera - Rapid/Low Res
Ag RGB - Rapid/Low Res
Advanced
Ag Modified Camera
Ag RGB
Thermal Camera
ThermoMAP Camera

Help

Thermal Camera
Generate a thermal reflectance map.

Image Acquisition

ll___@ nadir flight  thermal camera

@ Outputs Quality/Reliability
L]

Low High

Processing Speed
L) S—

Sleray Fast

Input Image Recommendations

Aarial images from a Tau 2-based thermal camera (such as FLIR Vue Pro, FLIR XT), acquired
at high overlap using a grid flight plan.

Qutputs Generated
Reflectance Map

[T start Processing Now

e

24. Select start to process with the default options.

g ¥ Processing
L@ B 1. Initial Processing u 2. Point Cloud and Mesh ﬂ 3. DSM, Orthomosaic and Index
0%
1. | 2 3. 012
Start Cancel Help

Log Output  Current:

O Total:

Processing
Options Output Status...

FTF == N PE

L

R
o

Y

Start processing all steps that are enabled. |
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LiDAR (L1) Processing

L1Processing Overview:

For a brief overview of how LiDAR works and what it can be used for please watch
this short video from Open Topography (https://youtu.be/chSywRqgIGY). As
mentioned in the video, we can use the GNSS system to know with very high
accuracy the relative position between the DRTK2 and the UAV throughout the
whole LiDAR collection. Once we complete the GNSS processing we will then have
an updated coordinate representing the antenna of the DRTK2. The software (DJI
Terra)will then use this updated coordinate to determine the trajectory of the UAV
during the mission. Next from each position of the trajectory the software uses the
distance and orientation of each laser return to determine the coordinates for each
point. This process where a coordinate can be directly translated from a point on
the ground to a point on the aircraft and back to a point on the target surface is
known as direct geo-referencing and is different from how geo-referencing is done
with photogrammetry.

General Workflow:

Collect L1 Data

Download data from
sensor

L4

Import data to DJI
Terra

Update coordinate
system and coordinates
for the DRTK2 (note APC

should be used)

Export output Export quality reports and archive
pointcloud(s) project folder

Setup processing parameters
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Detailed Workflow Steps:

1.Download data

2.0pen DJI Terra and select New reconstruction mission
3.Select LiDAR Point Cloud

4.Give a name to the project

Katzie_L1_RTK2

[

5. Select the folder icon, navigate to the L1 Data and select the whole folder

6. Enter the Base Station Center Point Settings menu

Base Station Center Point Settings

] Coordinate System
rdinate Sy
I Data List
Latit.. O Lon. O Altit.. 0 Batch Edit

- No. Folder Name Center Point O
Latitude
Longitude

Altitude
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7. Set the coordinate system to NAD83(CSRS) with the appropriate UTM zone

Select Coordinate System

Q NAD83(CSRS) / UTM Zone 10

Coordinate Systems Authonzation Code

“” Projected Coordinate Systems

8. Update to coordinate to the PPP adjusted coordinate for the DRTK2 APC

] Data List
0 Y/N: O Z/U 0

Folder Name Center Point
o X/E: 443476.926
*Y/N: 5372975.443

/U 223.256

9. Under LiDAR Point Cloud Options set point cloud density and Point Cloud
Processing

‘v LIDAR Point Cloud

Point Cloud Density

By Percentage

(O By Distance
High(100%)

Scenarios

Point Cloud Processing




10. In the advanced tab leave default settings and adjust the output
coordinate system to NAD83(CSRS) and the appropriate UTM zone

v Advanced

Accuracy Check @ [¥]

Point Cloud Effective
Distance

©® 250 m

Optimize Point Cloud o
L

Accuracy

Smooth Point Cloud @ ®

Output Coordinate System

(_) Arbitrary Coordinate System
)) Known Coordinate System ¥,

Hornzontal Datum Settings
NAD83(CSRS) / UTM zone ... ~
Geoid Settings

Default

Height Offset

11. Set the output point cloud be LAS with merged output
Output Format @
Point Cloud

Merged Output @
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12. Confirm reconstruction parameters and run

Reconstruction Parameter Checklist

LiDAR Point Cloud

sScene

Point Cloud Density (By...

Accuracy Check

Point Cloud Effective Di..

Optimize Point Cloud A...

Smooth Point Cloud
Output Format
Point Cloud
Coordinate Systems

Altitude Settings

Point Cloud Processing

High(100%)

No
250m
No
No

LAS

NADB83(CSRS) / UTM zone 10N
Default

[_] Do not show again

13. After the run is complete generate quality report

> Applications
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14. Export a copy of the mission for long term storage

Katzie_L1_RTK2

Created On: 2023-01-11
Last Update: 2023-(

LPC

Select Contents to Export

« 3D Models
« Aerotriangulation Result

SR

15. Copy the mission folder from the DJl terra folder to a “working” drive for
further processing and analysis

16. Inside the folder the quality report is in the report folder and point cloud
results in the lidars folder (lidars/terra_las/***.las)

17. At this point if storage room on the DJI Terra computer is a concern you can
delete the project from DJI Terra.
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Photogrammetry (P1) Processing

P1Processing Overview:

Key Points:
o SfMrelaxes some of the requirements of traditional photogrammetry
e Advantageous for UAV missions(can incorporate numerous view angles)
e Direct georeferencing only as accurate as onboard GPS system, where in-
direct georeferencing(including GCPs) can improve accuracy

General Workflow:

Collect P1 Data

Download data from sensor

Import data to DJI Terra

Shift Photo Center Coordinates

Import target coordinates gl

GCPs? Yes

- Run Aerotriangulation g
Mark target centers
Run Optimize +

Export output
orthomaps and point
clouds

Setup 2d & 3d processing
parameters

Export quality reports and archive
project folder
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Detailed Workflow Steps:

1. Download data
2. 0pen DJI Terra and select New reconstruction mission

3. Select Visible Light

Reconstruction Missior

Visible Light

4. Name the project

Katzie_P1_RTK2

5. Click on the folder icon to import photos

-

6. Export the positions of the photos

A = 707 Photos >

Image POS Data o) 1% @
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|© save As

1T » New Volume (D¢) » GEOG_590_1 > Working » Katzie » P1
Organize ~ New folder
> @ Music -—R
> N Pictures
> B vieo X EH x B
y e 0S (C)
> = New Violume (D:) Katzie_P1_DRTKS Katzie_P1_Orig_T

hift_Terra.csv erma.csv
> wm SPPHD U3 (E)

> = GLADOS (F)

> w=m Google Drive (G:)

v mm GLaDOS (F)
> Drones

» GradSchool

> kithumb
» Teaching
2 Xfer

~ == New Volume (D)
b DRTK2
» GEOG_590_1

File name: | Katzie_P1_Orig_Terra.csv

Save as type: csv (*.csv;*.CSV)

7. 0Open the .csv and label the columns as: Station, latitude, longitude, height

8. Navigate to the NRCAN TRX site

9. Start a batch processing calculation with the reference frame being ITRF
2014 and the epoch being the date of data collection

Single Calculation Batch Processing
Batch Processing

L Epoch Transformation

Origin

Reference Frame Epoch

ITRF2014 v 03/06/2022




10. For destination select the same reference frame and set the projection to the
appropriate UTM zone

Destination
Reference Frame Coordinates Zone (select zone)
ITRF2014 v Projection ~  UTM10

11. Upload the photo center .csv file and click send to download the results

12. Make a copy of the photo center .csv file and change the coordinates to the
projected coordinates downloaded from TRX (Note: ensure the same order of
photos as the original file)

13. Apply the DRTK shift vector for the northing, easting, and height coordinates
to the projected photo coordinates

14. In DJ| Terra import the new shifted photo coordinates

A = 707 Photos )

Image POS Data ) 1E @

15. Define the coordinate system

Data Properties

POS Data Coordinate System
() Arbitrary Coordinate System

Known Coordinate System |,

Horizontal Datum Settings

NAD83(CSRS) / UTM zone ...~

16. Match column headers to first row of sheet

| Define Data Column Total Rows: 708

Photo Name ™~ Y/N ¥ X/E

Photo Mame utrmon utm_e
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17. Skip the first row to remove the original column headers

File Format
Lines to Skip From Top

18. Click import

19. In the aerotriangulation section leave the default settings

v Aerotriangulation
scene

Normal
Computation Method @

Standalone Computation

v Advanced

GCP Management
Feature Point Density
High

Distance to

Ground/Subjects

©® 100

Output Format @

XML

20. If using GCPs

a. Open GCP management

GCP Management

b. Import targets csv H
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c. Set target coordinate system and columns

Format and Properties
| File Format

Comma () v

¥ Treat combmed separators as
one

| DataPr jes | Define Data Column 3
GCP Coordinate System e YN~
Asbitrary Coordinate System

Known Coordinate System ¥,
MNAD83CSRS) / UTM zone _»

Default

GCP Accuracy
Use Default DUl Terra Accuracy =

@ Data import normal

d. Run Aerotriangulation

Aerotriangulation

e. Select each GCP and start marking targets
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Photo Preview

100% Q @

DJI_20220307064226_0603.JPG

64



f. Continue marking targets if they have a clear visible center point until all
photos for each GCP have been gone through

g. Set each point as either a control point or check point

h. Run Optimize

21. In the 2d section leave the default settings except for changing to output
coordinate system to NAD83(CSRS)and an appropriate UTM zone

v 2D Map

Resolution
High
Scene
Urban
Computation Method @

Standalone Computation

~ Advanced

Region of Interest

Output Coordinate ¢

(O Arbitrary Coordinate System

Known Coordinate System

Horizontal Datum Settings
NAD83(CSRS) / UTM zone ...
Geoid Settings
Default
Map Grid @
Light Uniformity @

Haze Reduction @




22.0nthe 3d section also use the default settings and change the output
coordinate system to NAD83(CSRS)and an appropriate UTM zone

v 3D Model

Resolution
High

Scene
Normal

Computation Method €@

Standalone Computation

s Advanced

ROI/Block

Output Coordinate System
(O Arbitrary Coordinate System
») Known Coordinate System
Horizontal Datum Settings
NADB83(CSRS) / UTM zone ...
Geoid Settings

Default

Custom Model Origin

23. In the 3d model output settings set the point cloud output to LAS and turn off
the model output and check merge output

Output Format @

Point Cloud
LAS

S3MB

Merged Output @

Model

Refine Water Surface @




24. Confirm reconstruction parameters and run

Reconstruction Parameter Checklist

POS Vertical Datum Set..

] LEUELLTIENT
Computation Method
GCP

GCP Coordinate System

GCP Vertical Datum Set._.

Feature Point Density
Distance to Grc

Output Forma

Coordinate Systems
Altitude Settings
Map Gnid

Light Uniformity

NAD83(CSRS) / UTM zone 10N
Default

Standalone Computation
None

WGS 84

Default

High

High

Standalone Computation

No

NADB83(CSRS) / UTM zone 10N
Default

No

No

25. After run generate quality report

v Applications

Annotation and Measurement

| 3D Model

Scene

Resolution
Computation Method
Region of Interest
Block Splitting Options
Coordinate Systems
Altitude Settings
Output Format

Point Cloud

Model

Refine Water Surface

26. Export a copy of the mission for long term storage

Katzie_P1_RTK2

Creat

Last Update: 20

Normal

High

Standalone Computation

No

Auto

NAD83(CSRS) / UTM zone 10N

Default

Select Contents to Export

Photos (1)
2D Maps
3D Models

AT 2D PC

Aerotriangulation Result

o ]

- Cancel
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27. Copy the mission folder from the DJI terra folder to a storage unit

28. Inside the folder the quality report isin the report folder

- e e .
sil.c.. » Katzie P1_RTK2 v G L Search Katzie_P1_RTK2
Name Date modified
AT 1/12/2023 12:01 PM
_ images 1/12/2023 11:02 AM
map 1/12/2023 12:44 PM
models 1/12/2023 12:45 PM
report 1/12/2023 3:20 PM
« config.json 1/12/2023 12:44 PM

29. The ortho map output isin ./Map/result.tif and point cloud results in
./models/pc/..../terra_las/cloud_merged.las

30. At this point if storage room on the DJI Terra computer is a concern you can
delete the project from DJI Terra.



