2023 CA Central Valley Crop Mapping
UAS Processing Notes

Overview
Discuss datum and projection / coordinate system choices with Itiya and Adam:

WGS84 as the datum rather than NAD83(2011)

Flew 12 hyperspectral data collection flights at an altitude of 90 meters (~300ft) above ground level over
crop fields in California’s Central Valley: cotton, almond, pistachio, grape, rice (traditional and organic),
and corn.

Ground Control

Base Station
Process the T02 files from our Trimble R8s GNSS base station for each day of data collection.

Convert TO2 to RINEX
Convert T02 to RINEX (extension “.0”) using the “Convert to RINEX” Trimble App. Format RINEX 2.11;
Log only GPS observations.



H& Options — ] % il Convert to RINEX _ o x
File Tools Help

Header Defaults
] ~ 0 File Setti ~
. ————————— | iInputfieinformation ]
Agency: |USGS NUSO | B T\ProlectWorkspace\UAS| | ioput fle type.
. N -02402280.T02 RINEX file extension YYO. YYN. YYM
Observer name: |\‘qd°”a Scholl | RINEX fie name w/o extention 02402280
. - RINEX file path T:\Project UAS\Missions\A
Program run by: |\‘qd°”a Scholl | RINEX file version RINEX Version 211
RINEX MET/AUX fle generation e Create i present in input
) ~ 1 Rinex Header Settings - Required
Processing Controls oK Agence USGS NUSO
. - Observer name Victoria Scholl
[] Antenna is initially moving - Program rum by Victoria "
[ Log dock cffsets v 2 Rinex Header Settings
Marker approximate X, meters -2583357.4203
[] Log continuous clack ffix msec steps) Marker spproximate Y, meters -4394179.7686
Marker approximate Z, meters 3820979.0131
[] Log Doppler observations (i available) Marker name: Ris_Base
Marker number
Log only GPS observations Marker type (v3.02 only) GEODETIC
v 3 Antenna Settings
[] Log 5NR observations Antenna header name TRMRSS NONE
Antenna measurement peint Measurc to ARP y

S kinemati rd
[ Suppress kinematic records

[] Suppress marker number records

< >
[] Truncate marker names to 4 characters e

Defautt Format: | RINEX v2.11 ~ Scanning 022

Converting «
Scanning 024

Complese!
- ..Success
Complese!

[] Use Defautt Folder

OPUS-correct RINEX
We post-process our GNSS base station files using the NOAA National Geodetic Survey (NGS) Online
Positioning User Service (OPUS) to improve our raw GPS results to within a few centimeters of accuracy.

On the NOAA OPUS upload page (https://geodesy.noaa.gov/OPUS/) upload the Rinex file (“.0”). Select
the GPS antenna. We used a Trimble R8s so | searched for “R8s” and selected “TRMR8S NONE” which
contains predetermined measurements for this instrument.

Enter the respective antenna height corresponding to the survey date, measured to center of bumper:

e 08/15/2023:1.405m
e 08/16/2023:1.515m
e 08/17/2023:1.502 m

Within “Options to customize your solution,” select extended format and leave state plane as “let OPUS
choose.” Select Upload to Static. OPUS will email a correction to the email address provided. Save the
email as a PDF and copy the text contents into a text file.


https://geodesy.noaa.gov/OPUS/

<, ' OPUS: Online Positioning User Service

Upload your data tile.

Solve your GPS position & tie # to the National Spatial Reference System
Whatis OPUS?  FAQs

[Choose Fite | e2402270.230
* data filo of 6ual-fequency GPS observations. sample

sample solutions.
TRMRES NONE

OPUS menu antenna - choosing wrong may degrade your accuracy

home ! upload

o e —— =
o (a3 mosers above your mark 3 OPUS: Online Positioning User Service

antenna height of your antennas reference point National Geodetic Survey

m Tools | surveys | science & Education e

projects
shared solutions .
vechollgusgs .gov

anned improvements
o % * email address - your solution vl be sent hare. Privacy Act Statement

support/ feedback 0 Upload successtull
You will receive an email when processing is complete.

[Options| to customize your solution

uploaded: Solving with:
formets formets explsined Giszimo s Rt
0240227p.230
400 vase Use: Excluce: dentty any CORS you weh o @xplicity Use’ or ToEss mNE
301 stations. 'EXCIUGE' f1om your SOIuion by typing in 4-char ske 105 - s
separated wih ine break 0PUS menu
~ sample vachol1tusgs.gov
~find site 1Ds home | upload Statsc
about 0PUS
Today state plane [let 0PUS choose v your SPCS z0ne i
ot 2023-09.27 T shared solutions
s 0f 2023-09-27T15:05 ED project " enter he id provided by your project manager
identitier . planned improvements |
my profile v customize OPUS efauits for fulure solutions evpatd fet
" Thank you for using OPUS!
share my v " i
sharomy [No. dont share sharing explained
Unload to Rapid-Stal]  [Upioad fo Static
for data 15 min - 2hrs.  for Gata 2 s, - 481
* required fields
We may use your data for inferal evaluations of OPUS use, accuracy. o felated research
Viezate Owner Narcesl Gesceto Survey / Lozt modked by NGS.0PUS Ju 28 2023 Wtstn s Naons Gescuse Survy | Lakt motbas by NS OPUS u 262023
NOS Home + NO3 Employees « Privacy Policy = Feadbach + Disclaimer = USAgor + Readygov + Sde Map = Contact Webmaser WOS Wame + NGS Employees + Privacy Pobey * Fesdbork + Distiswmer » USAgov + Readygov + e Mg + Contast Webmastee

OPUS-corrected Base Station coordinates for POSPac Coordinate manager:
08/15/2023

e LAT: 365116.57832

e WLON: 120 29 21.53688
e ELHGT: 13.357(m)

e ARP HEIGHT: 1.405

08/16/2023

e LAT: 37 225.22486

e WLON: 12027 5.24524
e ELHGT: 6.485(m)

e ARP HEIGHT: 1.515

08/17/2023

o LAT: 36 5530.43960

e W LON: 12039 32.58313
e ELHGT: 6.778(m)

e ARP HEIGHT: 1.502

Applanix in POSPac
The Headwall Nano-hyperspec is flown along with an Applanix APX-15 for direct georeferencing. We
need to post-process the APX trajectory data using our Trimble R8s Base Station.



The APX-15 output a series of .T04 files. Determine which .T04 files correspond to each hyperspectral
flight and place them in a subfolder labeled “APX” since the processing in POSPac must be done for each
individual flight.

Open the “imu_gps.txt” file for each flight in a text editor and check the Altitude column to see when the
aircraft appeared to take flight, and then check the date/times column. Each T04 file is named with the
date and time at the end of it. The APX files determined to be associated with each flight are detailed
below.

Files per flight
5 flights on Tuesday Aug 15:

20230815 _T1_Cottonl NS

e Start/end times based on altitude (~*20m up to ~117m, 90m flight altitude)
o 21.937980275647067 700260850 2023/08/15 17:26:30.700000
o 21.221197125482544 790896622 2023/08/15 17:34:05.680000
e Applanix .T04 file range to encompass the identified start/end times:
o 6035C00190202308151724.704 - 6035C00190202308151736.7T04

20230815_T2_Almond1_NS

e Start/end times: 21:09 - 21:19
e APX files: 6035C00190202308152106.T04 - 6035C00190202308152121.T04

20230815_T4_Cotton2_NS

e Start/end times: 18:09 - 18:16
e APX files: 6035C00190202308151806.T04 - 6035C00190202308151818.T04

20230815_T5_Cotton3_NS

e Start/end times: 18:50 - 18:57
e APX files: 6035C00190202308151848.7T04 - 6035C00190202308151900.T04

20230815_T10_Almond2_NS

e Start/end times: 22:46 - 22:58
e APX files: 6035C00190202308152242.T04 - 6035C00190202308152300.T04

3 flights on Wednesday Aug 16:
20230816_T12 Grape EW

e Start/end times: 17:57 - 18:09
e APX files: 6035C00190202308161754.T04 - 6035C00190202308161812.T04

20230816_T13_Grape_EW



e Start/end times: 19:17 - 19:29
e APX files: 6035C00190202308161915.7T04 - 6035C00190202308161930.T04

20230816_T14 Grape_NS

e Start/end times: 21:24 - 21:34
e APX files: 6035C00190202308162121.T04 - 6035C00190202308162139.T04

4 flights on Thursday Aug 17:
20230817_T7_Rice_organic_EW

e Start/end times: 16:29 — 16:48 (seems longer than usual flight time?)
e APX files: 6035C00190202308171627.T04 - 6035C00190202308171651.T04

20230817 _T16_T15_Rice_NS

e Start/end times: 19:48 - 20:04
e APX files: 6035C00190202308171945.7T04 - 6035C00190202308172006.T04

20230817 _T17_T18_T19_corn_NS_Exp8ms

e Start/end times: 21:47 — 22:01
e APX files: 6035C00190202308172145.T04 - 6035C00190202308172203.704

20230817_T24_Rice_EW

e Start/end times: 17:49 — 18:01
e APX files: 6035C00190202308171745.7T04 - 6035C00190202308171803.T04

POSPac processing steps
1. Launch POSPac UAV 8.8
2. File >> Open Project >> New Default Project
3. Project >> Import >> navigate to T04 files (trajectory files from an APX-15) >> select the files of
interest >> Import.
4. Once loaded, there will be a purple trajectory shown in the plan view.



pespac_spx1S_20230815_T1_Cottan1_NS-POSPac UAV

2 7 e
oroject | Edit | View | Repons | Tooks
N Defalt Project & 2 A .
— New Project — = - _ g -
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he OPUS-corrected Trimble R8s base station data.
Expand Mission 1 details. Right-click “Base Stations” > Import the RINEX file (.0)
Right-click on the imported R8s-Base > Coordinate Manager.

Copy and paste Latitude, Longitude, Altitude (Ellipsoid height, “EL HGT” in the .220 text

file) values from OPUS correction.
Click “Apply changes”. Close.

Coordinate Manager — O X
Station Information
Station ID | R8s_Base w Antenna  Frame  Velocty
Coordinat
e
Latitude: N |~ 36| 55| 30.4396D000
Method Bottom of antenna mount Y
LT W [ 120 39) 9258313000 Manufacturer | Trimble ~
Altitude B7780| m Type R8s Internal ~
[] Decimal Degrees Offset from Measured Point to APC | 0.065m
Ground Reference Point (GRF) coordinates Apply Changes
Station Database
Siation ID Station Fullneme
P inate A
ngg D l:l Edit Coordinate Accuracy | UNKNOWN_ACC ~
Secondary
Lzl Edit Add Delets Update
Station 1D Station Full Frame Epoch Hlipsoid Latitude Longitude Altitud
CP-3P0 CP-3P0 NAD83_2011 | 2010 GRS_1980 |47.870081680404 |-115.40718093 947,60
20230822_R8s_Bas | 20230822_.. |NAD83_2011 | 2010 GRS_1980 |39.71795465 -105.110351211111 | 1682 4
Deog Darby ITRFOO 2023663 | WGS84 39.88979635 -75.265738530556 |-28.14}
< >
Import Coordinates | = Export Coordinates | =
Close

ick on the Base station >> Set Base Station. The GNSS QC Processor starts running.

Check for Fixed Solution to be ~100%.
A flag now appears at the R8s base station location.



GNS5 QC Statistics

GNSS5 QC Statistics

x  GNSS QC Statistics

Statistics Min Max Mean Statistics Min Max Mean Statistics Min Max Mean
Baseline Length fkm) 005 038 NAA Baseline Length (km) 911 983 /A Baseline Length fkm) 0.25 049 N/A
Number of GPS SV 4 9 8 Number of GPS SV 5 9 7 Number of GPS 5V 5 8 8
Number of GLONASS SV |D 0 0 Number of GLONASS SV | 0 0 Number of GLONASS SV |0 0 0
Number of QZSS SV 0 0 0 Number of QZS5 5V 0 0 0 Number of GZSS SV 0 0 0
Number of BEIDOU SV 0 0 0 Number of BEIDOU SV 0 0 0 Number of BEIDOU SV 0 0 0
Number of GALILEO SV 0 0 0 Number of GALILEQ S5V 0 ] 0 Number of GALILEQ 5V ] ] ]
Total Mumber of SV 4 9 8 Total Number of SV 5 9 7 Total Number of SV 5 8 8
PDOP 184 676 208 PDOP 166 564 216 PDOP 217 6.84 222
QC Solution Gap (3} 1.00 40.00 N/A QC Soltion Gap (5) 1.00 5.00 N/A QC Solution Gap (s) 200 15.00 N/A
Fixed Epoch:  685.0s 1205 NoSolution: 1240s Fixed Epoch:  893.0s FloatEpoch:  20.0s Mo Scluen:  270s Fixed Epoch: 7170 70s MoSolufion: 21.0s
Fixed Solution:  82.83% 218% NoSolution: 14.99% e Al Few: 213% Mo Solution:  2.87% Fixed Solution: 96.24% Flo No Solution: ~ 2.82%

ution:

(Left) GNSS QC Stats for 08/15 first cotton flight, (middle) second almond, (right) second cotton.

7. Open the GNSS Inertial Processor (star icon) >> Open “Properties”. Check the Lever Arms and
Mounting Angles.
a. Headwall documentation says Standard Deviation should be 0.1m.
b. The auto-populated z value in the “Reference to IMU Lever Arm” is -0.635m but in the
Headwall documentation, the value is much lower, -0.044m.
i. Joe measured from the center of the APX-15 board to the lens mount =-.04 so |
changed the Reference to IMU Lever Arm z value from —0.635m to —0.04m.
c. Click OK to close the Properties window.

. Project Settings X

5 General Information
5 Units

[ GNSS-Inertial Processor

Reference to IMU Lever Arm

Reference to IMU Mounting Angles

Reference to Primary GNSS Lever Arm

X 0.020m X _1 80.000 deg
B View
9 Rover Import Y 0.005m Y 50.000 deg

Aircraft to Reference Mounting Angles

Timing
Algerithms X 0.030m X 0.000 deg
Initialization
Lever Arms and Mounting Angles Y 0.050m b 0.000 deg
9 Export
_ P z 0.610m Z 0.000 deg
5 Camera
= uos R [wn
15 LiDAR Deviation 0100
2 saR

[[] Auto Calibrate Primary GNSS Lever Am

Cancel

d. GNSS Mode: IN-Fusion Single Base. Under “Stabilized Mount”, select “Model” since we
are using an active gimbal for the data collection.

Click “Run” to start processing.

The processing should complete with Normal status and position accuracy within 0.1m.
g. After processing, the computed trajectory appears in green.

S
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Settings P
GNSS Mode: IN-Fusion Single Base

Stabilized Mount: Model

Status 2
Termination Stat.  Normal

Position Accuracy:

001 01 0.1 10 10 100m

Message Log H

~

Processed data path T:\ProjectWorkspace\UAS \Missions \Active
Processed data kemel  : Mission 1

Nominal IIN time increment : 0.0050

Output SBET time increment : 0.0050

Computing smocthed states
Processing started
Writing SBET

Termination status : Normal
Execution tme = 11.18

RTS smoother completed o
< 3>
Run Close
W Snap Meter Grid [* 0 [t 687.128m. 585.517m O

Reports >> QC Report >> specify the file location and name, template Diagnostic, and click
Generate to have a PDF created with plots and statistics about the trajectory correction.
Export corrected trajectory as SBET file. Tools >> Export >> indicate the filename.

a. Set the export path. Filename must include “SBET”, e.g. “SBET_Mlission1.out”

b. Select file format “Custom Smoothed BET”

c. Output height: Ellipsoid

d. Inthe Mapping Frame tab, the Datum and Ellipsoid defaults are set to WGS84.

e. Set Epoch to Custom Date, 2010. Click OK.

@ Mapping Frame Parameters *®
pping
Diatum Datum
|8 vises v Datum
Datum @ WES584 Type 14 Parameters
Target Epoch
Name WGS 1984
() Mission Date
= Eliipsoid
(® Custom Date psal
Bipsoid @ wisa4

Fiday . January 1.2010 DV|

Decimal Date 2010/

Major Axis 6378137 Inverse Flattening 238 257223563

Datum Parameters

d¥= 0 {m) Rx= 0 {mas)
dr= 10 {m) Ry= 0 {mas)
dZ= 0 {m) Rz= 0 {mas)
f =10 {ppb) From Datum [TRFOO
Transformation Parameters

Transformation Epoch 1997 To Datum WGS84

Frame Plate Velocities dx= 0 imm/year) Fx= 0 {mas./year)
dy= 0 {mmsyear) Ry= 0 (mas/year)

Narth mmAyr dZ= 0 (mm/year) Rz= 0 {mas/year)
f =0 {ppb.Ayear)
East e
Sequence of Rotation R1°R2*R3
Up mmAT Ei= = Frame Epoch 1997

nd= y
Reset Mission Velocity Id = z Direction CounterClockwise

Custom Datums

oK Cancel Reset Add



10. Click Export >> The exported SBET file will be used during ortho-rectification of the Nano data.
You can view the exported log file in a text editor.

11. Save the POSpac project for future reference or modification.

12. Repeat for each hyperspectral flight’s APX-15 trajectory.

Hyperspectral

Tarp images
20230815_T1_Cotton1_NS - 13136

20230815_T2_Almond1_NS - 32088

20230815_T4_Cotton2_NS — 13296



20230815_T10_Almond2_NS — 33448

20230816_T12_Grape_EW - 37232

20230816_T13_Grape_EW — 33592



20230816_T14_Grape_NS — 31536

20230817_T7_Rice_organic_EW -0

20230817_T16_T15_Rice NS — 39088

% I L
pave TRURRT S SRER PR TR
LRy & T ‘v

dat

20230817_T17_T18_T19_corn_NS_Exp8ms — 39856



Radiometric corrections
1. Raw to Radiance
a. Batch > Radiance Batch > add hyperspectral files for current flight > Next >
b. Ensure the proper radiometric calibration file is selected for the sensor (our sensor’s
serial number if nHS-266)
c. Select Dark Reference collected with the lens cap on prior to flight.
Make sure all 274 wavelength bands are selected. Next >
Click “Start” to convert the raw files to radiance. ”_rd” will be appended onto each
radiance-corrected file.
2. Radiance to Reflectance
a. For the current flight, open the radiance image (all 274 bands) containing the tarp.
b. Right-click on a bright pixel within a tarp and select Classify to open the Spectral Angle
Mapper classification window.
c.  We will use this tool to select many pixels within the tarp. Click and drag the blue
bounding box to include only pixels within the tarp. Avoid edge and shadow regions.
i. Select a minimum of 100 pixels.



d. Iteratively click “Recalculate” and “Test Calculated”, adjusting the SAM limit as needed.
Once the calculated spectrum matches with the Seed spectrum, this means the pixels
highlighted in green are spectrally similar.

(D Classify, seed atx:337, y:103 X WCA_Central_Valley._tiya Aneece\2023\UAS Data,. |- || =) [afida]

PEH R EMm

700
Spectral (nm)

820.888 54164 -

X:549,y:165
e | ess—
savt Lt Calclted reference pixe: 134 308,472

e. Save > Calculated as White Reference > load a reflectance profile.
i. We have reference profiles for our tarp: C:\Headwall\sensorConfig\refProfiles
ii. Since those are from 2017, we coud instead use more recent measurements.
Copy the mean tarp reflectance into a csv file where column 1 is wavelength
and column 2 is mean reflectance scaled between 0-100.

1. In SpectralView, Tools >> Import Reflectance >> select .csv file and click
Continue >> In the Headwall/sensorConfig/refProfiles folder, thr file was
converted to Headwall’s spectra format.

iii. Select reference profile corresponding to dark, middle, or light tarp of interest
and click OK and close the Classify window.

f. These white reference pixels will serve as examples of what __ % reflectance looks like
and will be used to correct the entire image to units of reflectance.

g. Open the Reflectance tool. Select the white reference file that you just created. Check
all parameters (select all wavelengths) and create cube. Check the values before
applying the correction to all images.

h. Batch > Reflectance Batch > add the radiance files (“_rd”) and click Next > select the
white reference profile and ensure that all 274 wavelengths are selected. Next >

i. Click Start to convert to reflectance. “_rf” will be appended onto each reflectance file.
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Raw to radiance to reflectance profiles over tarps and vegetation.

Ortho-rectification

To ortho-rectify the hyperspectral data, we need to use a Digital Elevation Model (DEM) which captures
the three-dimensional structure of the area that we mapped. We prefer the DEM to include trees,
buildings, etc. since these objects appear in the hyperspectral imagery, as opposed to a terrain model
which only captures the underlying ground surface.

Here are the DEM requirements from Headwall Tech Support

GeoTIFF can be in either Universal Transverse Mercator (UTM) in units of meters or WGS84 Latitude and Longitude.
Specific version of the WGS84 Latitude and Longitude is the EPSG 4326. DEMs need units of meters or degrees.
The vertical datum should be the EGM96 vertical datum (EPSG SR-ORG:7428) and ellipsoid heights.

Place the DEMs (not cropped, if possible, to ensure there are elevation values at all locations of
hyperspectral data) in the folder where Headwall will search for it by default: C:\Headwall\dem

Make sure the flight’s trajectory file (“SBET_Mission1.out”), post-processed SBET from POSPac, is in the
flight directory.

3DEP DEMs
Using the USGS Lidar Explorer, | downloaded the following DEM data for each crop field location:

Cotton, Almond, Organic Rice, Traditional Rice, Corn

3DEP 1/3 Arc Second (approximately 10 meters) DEM:
USGS 1/3 Arc Second n37w121 20211006
https://www.sciencebase.gov/catalog/item/615fd080d34e52f49c821f2f



https://apps.nationalmap.gov/lidar-explorer/#/
https://www.sciencebase.gov/catalog/item/615fd080d34e52f49c821f2f

Cotton

3DEP 1-meter DEM:
USGS 1 Meter 10 x72y409 CA_FEMAR9Fresno_2019 D20
https://www.sciencebase.gov/catalog/item/619c3796d34eb622f6931ddb

Had issues using the above lidar DEMs, so | also downloaded SRTM digital elevation file: (1 Arc Second)
SRTM1N36W121V3

Grape - 3DEP 1-meter DEM (USGS 1 Meter 10 x72y411 CA_FEMARSFresno_2019 D20,
https://www.sciencebase.gov/catalog/item/619c¢3795d34eb622f6931dd7) and 3DEP 10-meter DEM
(USGS 1/3 Arc Second n38w121 20220103,
https://www.sciencebase.gov/catalog/item/61d3e27dd34ed79293fe7362) gave me errors when trying
to read them in SpectralView.

SRTM file that covers Grape coordinates: SRTM1N37W121V3

Note: You must be logged in to downioad and order
scones

Show Result Coatrols
Data Set
SRTM 1 Arc-Second Giobal



https://www.sciencebase.gov/catalog/item/619c3796d34eb622f6931ddb
https://www.sciencebase.gov/catalog/item/619c3795d34eb622f6931dd7
https://www.sciencebase.gov/catalog/item/61d3e27dd34ed79293fe7362

Single image ortho-rectification
1. In Headwall’s SpectralView software, open the reflectance-corrected datacube containing the
tarp (you can select just the R,G,B bands to save processing time), e.g. “raw_13136_rd_rf.hdr”.
2. Paste the ortho.ini file from Headwall tech support with good starting parameters (a copy is
located here: C:\Headwall\sensorConfig\nHS-266) in the current project folder.
a. Parameters of interest:
i. Altitude offset=0
ii. EFL=12.7
3. Single cube parameter tuning: Open the Ortho Rectification tool.
a. Specify SBET file, corrected Applanix trajectory file exported from POSpac.
b. Specify Digital Surface Model (aka DEM). SpectralView will search for one in the
C:\Headwall\dem folder.
c. The software will automatically calculate the altitude of a corner of the DEM.

i. “DEM Alt”

d. The software will calculate the altitude of the UAS based on the SBET data.
i. “GPSAIt”

e. | had to enable the “GeoidCorrection” processing option to get the following values:
i. DEMAIt=47m

ii. GPSAlt=140m
iii. Subtract (GPS Alt — DEM Alt) to determine the calculated flight alt = 93m. We
flew at a flight altitude of 90m (~300ft) so this calculation is close to what we
expect.
f. The software will calculate an image spatial Resolution (m).
i. 0.054m is close to the expected resolution of 5.6cm at 300ft altitude.
g. Default effective focal length (EFL) is 12.7 for our sensor.
i. Altitude offset should be 0.
h. Check “Advanced Settings” to see additional parameters
i. GPSunit = APX
ii. Ensure GeoidCorrection is enabled when the DSM has orthometric heights.
i. Check “save to ortho.ini locally” to save the selected settings

Eﬂ Ortho Rectification Batch EI@
s ™
File Selection Settings IWa\reIength 5@ I Batch
(Q ~
GPS/IMU File: |T: \Projectworkspace\JAS \Missions'Active\CA_Central_Valey_Itiva_Aneece\2023WAS_Datz\2023-08-15_Tues\Nanol20230815 T1_Cottonl MS\SBET 20230815 T1_Cottonl MS.out |
DEM: |C:\,HeadwaH\dem\'SRTM_CA_CEntraI\u'aIIey_n36_w 121_larc_v3.4if | Q
Resolution (m): 0.054 = DEM Alt(m): 47 GPS Alt(m):  140.244 EFL (mm): [12.700 s Save Only Longitude and Latitude data into IGM files
GPS5/IMU Offzets Devices Processing Options Save ortho.ini
R0l (deg) 0.0 - Alpha {deg) |0.00 = Morth-East positive [ Zero DEM [1 to each local folder
ol (deg): :
SEaSor e h Beta (deg) 0.00 s Front up positive Correct timestamps [ to sensorConfig folder
Fitch (dea): -0.130 = Gamma (deg) |0.00 S Right positive Correct Lat/Long
GPS Unit: APX -
Yaw (deg): 0.000 = GeoidCorrection Use post process file
7] Ad d settings... Invert Columns Use pps. txt
Albtuce offset(m): venced setiings
Time offset {ms): 0.000
- J
< Previous ) Mext > ) Close




Multiple image parameter tuning

1. Identify multiple images with overlapping features, ideally with straight lines on the terrain

surface such as the road.

2. Batch > Orthorectification batch > select those images, Next > ensure the proper DEM is loaded
with the saved ortho.ini settings. Check the box for IGM files > Next > Start.

(1] Ortho Rectification Batch
>

== k=]

~
A
GPS/TMU File: ‘T:\FroJect\"iorkspaceVJAS\Mlsswonsv\chve\CA_Centra\_Valley_Inya_Aneece\lUZS\JJAS_DaIB\ZUZSGSfIE_Tues\Nana\ZUBDS15_T1_Catwn]_NSEBEF_ZUZ3US15_T1_Cotmn:l_NS.out |
DEM: ‘C:\Haadwal\\dem\‘SRTM_CA_Cenh'aI\-'alley_n36_w121_larc_v3.ﬁf | Q
Resolution {m): 0.054 DEM Alt(m): 45 GPS Alt{m): 138,405 EFL (mm): |12.700 > Save Only Longitude and Latitude data into IGM files
GPS/IMU Offsets Devices Processing Options Save ortho.ini
Rl (deg) 0.0 - Alpha (deg) (0.00 - Mortn-East positive [ ] Zero DEM [ to each local folder
ol (deo): ,
ESEaE ED T Beta (deg) 0.00 > Front up positive Correct timestamps [ to sensorConfig folder
Fitch (deg): 0.130 = Gamma (deq) [0.00 |3 Right positive Correct Lat/Long
GPS Unit: APX ~
Yaw (deg): 0.000 5 GeoidCorrection Use post process file
) Advanced settings... Invert Columns Use pps.txt
lttuce offset(r): -
Time offset (ms): | 0.000 5
\ A
\

S

3. Corrections > Multi-ortho > select the IGM files > select RGB > Check the preview to see overlap
between image extents > Create cube > Open the multi-ortho.



é Multi-Ortho ||| -E | S

S
JEE= (TR I
S

Header File: [ectWorkspace/UASMissions/Active/CA_Central_Valley_Ttiya_Aneece/2023/UAS_Data/2023-08-15_Tues/Nano/20230815_T1_Cotton1_NS/multi_or.har | ()

DataFile:  [ProjectWorkspace/UASMissions/Active /CA_Central_Valey_Itiya_aneece/2023/UAS_Data/2023-08-15_Tues/Mano/20230815_T1_Cottonl NS/multi_or Link files

Resolution: |0. 054 E"

N.Lat: 35.8556800743 '+ S.lat: 36.8543024424 T W.long: -120.4897739334 - Elong: -120.4391465884 <

-120.491 -120.49 -120.489 -120.488

36,8555

36.855 —

36,8545

) Lt e ong o
A
G ) (EEED |
4. Ilteratively change parameters, run batch ortho-rectification and multi-ortho, checking

alignment.
a. Roll=0.025, Pitch =-0.13

I e . B

o S

b. Roll =0.025, Pitch =-0.15




c. Roll =0.025, Pitch=-0.1

d. Roll =0.025, Pitch = -0.08

- - SRV AR "rv‘:fl JH:"T? e

- T L

Incroporate additional images to see how well the alighment looks with the same parameters
over a larger area. Difficult to find one parameter set that optimizes alighment across the entire



scene. Mismatch between features present in the scene and what is captured by the DEM will
also affect the alignment.
a. Roll =0.025, Pitch =-0.08

G TR BN e e
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b. Roll =0.025, Pitch =-0.12

e S s S 5




6. Back in the Ortho Rectification Batch tool, apply the best parameters to all images. Select all
wavelengths and be sure to uncheck the “Save Only Longitude and Latitude Data”.

Utilized these parameters across the sites. Appears to work decently well.

Grape ortho-rectification params using SRTM DEM:

['[] Orthe Rectification Batch = =R
-

=
Settings
~
GPS/TMU File: T:\ProjectWorkspace \UASWMissions\Active\CA_Central_Valley_Itiya_Aneece\2023YJAS_Data\2023-08-16_Wed'\Mano\20230816_T12_Grape_EW\SBET_20230816_T12_Grape_EW.out
ks |_vall d
DEM: |C:\Headwall\dem\‘SRTM_CA_CEntraWaIIey_Grape_n37_'1\'121_larc_\r3.ﬁf | Q
Resolution {m): 0.051 % DEM Alt(m): 46 GPS Alt(m): 134.282 EFL (mm): |12.700 |% [[] save only Longitude and Latitude data into IGM files |
GPS/IMU Offsets Devices Processing Options Save ortho.ini
ol (deg) 00 = Alpha (deg) [0.00 & Morth-East positive  [_] Zero DEM [ to each local folder
ol (dea): ,
B E h Beta (deg) 0.00 > Front up positive Correct tmestamps [ to sensorConfig folder
Fitch (deg): Gamma (deg) [0.00 |2 Right positive Correct Lat/Long |
GPS Unit: APX 3
Yaw (deq): 0.000 = GeoidCorrection Use post process file
Advanced settings. .. Invert Columns Use pps.txt
Altitude offset{m): =
Time offset (ms): 0,000 =
\ A
ot (e (i)
\ J

T13 Grape param tuning:

e Roll =0.025, Pitch =-0.12. images 0, 33592. Visible misalignment in the cross-track direction.
Adjusting roll to see if it can be improved.

e Roll =0.02, Pitch =-0.12. images 0, 33592, 37328. | think this made it worse.



e Roll =0.035, Pitch =-0.12. images 0, 33592, 37328. Adjusted Roll in the opposite direction.
o |ldon’t see a difference?

Processing Tasks - Checklist

[] Aeropoints: correct using base station; download CSVs, PDF, and KML
1 Multispectral SfM photogrammetric processing

o Dual-Augl6

o RedEdge-P—-Aug 16



v Hyperspectral radiometric corrections: raw to radiance
v’ Aug 15
v/ 20230815_T1_Cotton1_NS
20230815_T2_Almond1_NS
20230815_T4_Cotton2_NS
20230815_T5_Cotton3_NS
v/ 20230815_T10_Almond2_NS
v’ Aug 16
v/ 20230816_T12_Grape_EW
v/ 20230816_T13_Grape_EW
v/ 20230816_T14_Grape_NS
v Aug17
v/ 20230817_T7_Rice_organic_EW
v/ 20230817_T16_T15_Rice_NS
v/ 20230817_T17_T18_T19_corn_NS_Exp8ms
v/ 20230817_T24_Rice_EW
v' POSPac: post-process Applanix APX-15 files; export corrected trajectory per hyperspectral flight
v’ Aug 15
v/ 20230815_T1_Cotton1_NS
v/ 20230815_T2_Almond1_NS
v/ 20230815_T4_Cotton2_NS
v/ 20230815_T5_Cotton3_NS
v/ 20230815 T10_Almond2_NS

RN

v/ 20230816_T12_Grape EW
v/ 20230816_T13_Grape EW
v’ 20230816_T14_Grape_NS

v/ 20230817_T7_Rice_organic_EW
v/ 20230817_T16_T15_Rice_NS
v/ 20230817_T17_T18_T19_corn_NS_Exp8ms
v/ 20230817_T24 Rice_EW

v' Hyperspectral radiometric corrections: radiance to reflectance

v' Aug 15

v/ 20230815_T1_Cotton1_NS - used Headwall 2017 56% white spectrum
v/ 20230815_T2_Almond1_NS - used Headwall 2017 56% white spectrum
v/ 20230815_T4_Cotton2_NS - used Headwall 2017 56% white spectrum
v/ 20230815_T5_Cotton3_NS - used Headwall 2017 56% white spectrum
v/ 20230815_T10_Almond2_NS - used Headwall 2017 56% white spectrum

v/ 20230816_T12_Grape_EW- used Headwall 2017 56% white spectrum
v/ 20230816_T13_Grape_EW - used Headwall 2017 56% white spectrum
v/ 20230816_T14_Grape_NS - used Headwall 2017 56% white spectrum



ANEANERN

v

20230817_T7_Rice_organic_EW - used Headwall 2017 56% white spectrum
20230817_T16_T15_Rice_NS- used Headwall 2017 56% white spectrum
20230817 _T17_T18 T19 corn_NS_Exp8ms - Headwall 2017 56% spectrum
20230817_T24 Rice_EW- Headwall 2017 56% spectrum

v' Hyperspectral ortho-rectification using POSpac-corrected trajectory and DEM data

o Auglil5

20230815 T1 Cottonl NS - used SRTM DEM.
20230815 T2 Almond1_NS - used SRTM DEM
20230815 _T4_Cotton2_NS - used SRTM DEM
20230815_T5_Cotton3_NS- used SRTM DEM
20230815 _T10_Almond2_NS - used SRTM DEM

20230816 _T12 Grape_EW- used SRTM DEM
20230816_T13_Grape_EW- used SRTM DEM
20230816_T14_Grape_NS- used SRTM DEM

20230817_T7_Rice_organic_EW- used SRTM DEM
20230817_T16_T15_Rice NS - used SRTM DEM

20230817 _T17_T18 T19 corn_NS_Exp8ms - used SRTM DEM
20230817 _T24 Rice_EW - used SRTM DEM

v" Write technical metadata content for hyperspectral products



