Processing Agrowing’s Multispectral Imagery

with Pix4D Fields

March 2023
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The first step of the processing is the convertion of the flight LOG.

The MISSION PLANNER is used for this task.

ﬂ Mission Planner 1.3.77 build 1,3.8110.382%4

a2

Altitude (m}) GroundSpeed (m/s)

0.00 0.00

Dist to WP (m) Yaw (deg)

0.00 0.00

Vertical Speed (m/s) DistToMAV

0.00 0.00

GPS Track (

ustandol Auto Pan
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Look for “memory files” in the Mission Planner and use the option "Convert Bin To "Log".
m Mission Planner 1.3.77 build 1.3.8110.38254

Telemetry Logs  Arquivos da memdria

Locate the LOG in "BIN" and select it

X
» Documentos > TBY_13645 » LOG DEVOO v B A Pesquiser em LOG DE VOO
Bz M @
~  Nome Data de modificagio Tipe Temanho
D 20, 2023 10:21 Arquivo BIN 19.629 KB
v
2-19-24.bin v‘ Binary Log (*.bin;".BIN) ~
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In the same folder of the "BIN" file the LOG file will appear as a TXT document. The TXT file will
be used for Geotagging the acquired imagery (photos) by the "Agrowing Basic" application.

cumentos » TBY_18843 » LOGDEVOOQ

MNome Data de medificagdo Tipo Tamanho
D 2023-02-09 12-19-24.bin 08/02/2023 10:21 Arquivo BIN 19.629 KB
D 2023-02-0912-19-24.log I 5/03/2023 09:58 Documento de Te... 44,002 KB

After the conversion of the LOG file to a TXT one by the Mission Planner, launch Agrowing’s
Basic application.

2% Agrowing Basic - O X
A (mEE % (B9 G 1 Hp 5
SrcImage VIS image  NDVI Image L Settngs | Tools Calioration  RAW

NDVI Index Color List G R

Agrowing_Enhance: -

Index range.
000 = - oo = e

X Y K3

[ Load Alignment Fie ReAlign

N
AGROWING

Save Settings Load Settings

[] Comect Relative llumination

[ Apply Color Comection

[ Apply Radiometric Calibration (Experimental)

Survey view: 0.00 |5 - 0.00 |5 Lens Type Detection:

[ Set Survey Background | Choose Background Auo v
Survey Total Area: 0%
Reload Image
Palette intensty: 0 L]
11 + - [ Open VI Region By Click
Al A

In Agrowing Basic go to "GeoRef Images"

% Agrowing Basic / - m] X
&= @& BRG] w2

Srelmage | VIS Image  NDVI image L} Setings | ¥ Tools Calioration RAW

NDVI Index Color List Curent VI scheme:
[0.51] - [1.001 Agrowing_Enhance v

Index range:

X Y %

[ Load Alignmet File ReAlign

a)
AGROWING

Save Seffings Load Seftings:

[ Comect Relative llumination
[ Apply Color Comection
[ Apoly Radiometric Calibration (Experimental)

Survey view: [0.00 |2 (000 = - BT || Lens Type Detection
[] Set Survey Background | Choose Background.. | (| |Auto v
Survey Total Area: 0%
Reload Image
Palette intenstty: 10 L]
)| |+ (- [] Open Vi Region By Click
) ) )
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Select the folder where the images to be Georeferenced are located and then the Log TXT file
location.

After selecting the two folders, enable the option "Full Mavlink .log File"

Georef images — x
Images folder: || | | Select folder |
QOutput folder: | |

GPS Logfie: | | | Load file I

* Currently only text log files supported.

GPS Settings  File Settings

[O Full Mavink log Fie | ® GPS orly Jog File

GPS file ax
=k Log Preview
Latitude column: 1 &
Column delimiter: tab ~

Longitude column: 2

4k

Altitude column: 3

4k

Filename column: 1

O

Georef images - *

Total files : 727

Images folder: |C “Users'Leandro. Mendes' Documents  TBY_18645 ARW | Select folder

Output folder: |C AUsers'Leandro Mendes'DocumentsTBY_18645'"ARW geotagged |

GPS Log file: |C:\Users\Leandro.Mendes\Documerrts\TBY_'I 8645%L0G DE VOO 2023-02409 12-19-24 Jog | Load file
* Currently only text log files supported.

GPS Settings  File Settings
(® Full Maviink log File (") GPS anly log File

Log Preview

4k

Decimal degrees
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Select the Tab “File Settings”

Georef images = X

Total files : 727

Images folder: |C:\Users\Leaner.Mendes\Documents\TBY_‘I8645\ARW | Select folder

Output folder: |C:\Users\Leandro.Mendes\Documents\TEY_‘ISME\AHW\geotagged |

GPS Log file: |C:\Users\Leaner.Mendes\Documems\TBY_‘I81545\LOG DE VOON\2023-02-05 12-15-24 log | Load file

* Cumrently onby test log files supported.
GPS Settings | File Settings

(® Full Mavlink log File (O) GPS only Jog File

Log Preview

n delimite tab

Decimal degrees

In the "File Settings" tab clear the option that is marked "Convert RAW" and enable the
"Geotag RAW" option.

Click "Start" to start geotagging the images.

Georef images - *

Total files : 727

Images folder: |C:\Users\Leandm.Mendes\Documents\TBY_‘I BE45\ARW | Select folder

Qutput folder; |C:\Users\Leandro.Mendes\Documents\TEY_1 B645\ARW geotagged |

GPS Log file: |C:\Users\Leandm.Mendes\Documents\TBY_‘I B645\L0OG DE VOO2023-02-09 12-15-24Jog | Load file
* Currently only text log files supported.

GPS Settings  File Settings

Convert RAW Raw Options

TIFF conversion precision L1 FEED

[] Geotag RAW
@ B8bpp O 16bpp

Auto Gamma Comection

Erightniess: 100
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Georef images — e

Total files : 727
Images folder: |C:\Users\Leandro Mendes'Documents*TEY_18645\ARW | Select folder
Outputfolder:  |C:\Users\Leandro. Mendes\Documents\TBY_18645\ARW\geotagged |
GPS Logfile: |C:'\Users\Leandro Mendes'Documents'TBY_18645\L0G DE VOO \2023-02-09 12-15-24 log | Load file

* Currently only text log files supported.

GPS Settings  File Settings

[] Convert RAW Raw Options
1| oo S Log Preview
[+] Geotag RAW

Georef images - it

Total files : 727

Images folder: |C:'\User5'\Leandro Mendes“Documents* TBY_18645\ARW | Select folder

Cutput folder: |C:\Users\Leandro. Mendes \Documents\TBY_18645"ARW gectagged |

GPS Log file: |C:\Users\Leandno Mendes"Documents  TBY_18645.L0G DE VOO 2023-02-09 12-19-24 Jog | Load file
* Curmrently only text log files supported.

GPS Settings  File Settings

[] Convert RAW Raw Options
THER foner e Log Preview
Geotag RAW
100
Processed 727 files. Geotagging... 100% Start

Once finished close this window.

In the folder where the original images are located a new folder was created named
". ARW_geotagged". The images in this folder are georeferenced.
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To start the imagery processing, the type should be selected first. Click on "Lens Type
Detection".

&5 Agrowing Basic - o X
& |mEE-E-(BE 9 G| ! Hp G
Siclmage VIS Image  NDVI Image L} Settngs ¥ Toos Calioration RAW
NDVI Index Color List Current V1 scheme e
[0.51] - [1.00] Agrowing_Enhance
[0.41] - [0.50] Remove scheme
[0.31] - [0.401
10.21] - [0.30]
[0.111- 0201 Index range:
o0 5] - o B Add Index

[0.19] - [0-10]] o
] T Remove Index

X Y k3

[ Load Alignment File ReAlign

N
AGROWING

Save Settings Load Setings.

[] Correct Relative llumination

[] Apply Color Comection
[ Appiy Radiometric Calibration (Expermental)

Survey view: [0.00 = _ [0.00 = -DFF L Fype Deechon

[ Set Survey Background | Cheese Background. Auto >

Survey Total Area: 0%

ce ¢
Palette intensty: 10 { ] Quad v1 (12band)
Quad v2 (10 band)
Seduple (14 band
Wiilw(le [] Open V1 Region By Cick

Lens Type Detection:

Guad v1 (12 band)

Auto
WDV (4 band)
RedEdge (4 band

CGuad v1 (12 band)
Guad w2 (10 band)
Sextuple (14 band)
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Next, load the image of the calibrating-board in the option "Calibration".

growing Basic
& EE- % (B @ 65! Hep

Sreimage VIS image  NDVI Image: L Settings 4+ Toals [C

NDVI Index: Color List Cument VI scheme:

[0.511- [1.00] Agroning_Enhance: v
10.41] - [0.50] Re:
[0.31] - [0.40]

Index range:

000 2 - poo £

[0.49] - [0.40]
[-0.59) - [-0.50]
10,691 - £0.60] Image Aignment:
[-0.79] - [0.70]
{ o “} B { o Kﬂ: (] Load Aignmert Fie ReAlign
1-0.95] - [0.90]
[-1.00] - [0.96]

Save Settings. Load Settings.

[] Comect Relative llumination
[ Apply Color Comrection
] Apply Radiometric Calibration (Experimental)

Survey view: [0.00 2] - 0.00 |2 Lens Type Detection:

] Set Survey Background | Choose Background Quad vi (i2band} ~
Survey Total Area: 0%

Reload Image
Paletig intensity: 10 v

] Open VI Region By Cick
8 Y A

Load the board’s image by clicking on "Load Image".

&% Agrowing Basic
a3 BE- % B- @ 45| ! Hep

SrcImage | VIS mage  NDVI Image L} Seftings 4~ Tools Calibration RAW

[ Load Alignment Fie Show Calibration Image

Q XRite GrayScale
() Other Panel Type
@ X-Rite Classic 24

Analyze
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After the board’s image was loaded, click on "Analyze".

4% Agrowing Basic
B m & BRG]t Hop

Src Image | VIS mage  NDVI image  Calibration

£} Setings * Tooks Calibration  RAW

Load Image [ Load Alignment Fie Show Calibration Image

() X-Rite GrayScale
O Other Panel Type

® XRe Classic 24

DSC09801.ARW

Model: ILCE-7RMZ

Shutter: 1/1250 . 1SO: 1600
12 Bands Lens detected

10% | 7968x5320

An error may occur at the end of the calibration analysis. If the error message "X-Rite Panel
Not Matched" appears, click on the center of the white square (19) and in the center of the
black square (24) and mark with the corresponding options, as shown in the images of the next
page.

&% Agrowing Basic
Q(EE-E- PG| Hp

Srclmage VIS Image  NDVIImage Calibration

{} Settings * Tools Calibration RAW

Load Image [ Load Aignment File Show Calibration Image

(O X-Rite GrayScale
() Other Panel Type

@ X-Rite Classic 24

DSC09801.ARW

Model: ILCE-7RM2
Shutter: 1/1250 . 1S0: 1600
12 Bands Lens detected

X-Rite panel NOT Matched!
Please load another image with clear view of X-rite panel!

1. First cehck if calibration image alignmet is comrect.
Load it as regular image from menu bar option. you can
correct alignment manually and create alignment file.

10 | 7968x5320
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2% Agrowing Basic - o X
i -|BE @ §3| ! Hep

Sre Image VIS Image

NDVI image  Calibration {3 Settings o~ Tools Calibration RAW

008

Load Image [ Load Alignment File how Calibration Image

(O X-Rte GrayScale
O Other Panel Type
(@ X-Rite Classic 24

] Mark WHITE chip (19) center
[l Mark BLACK chip (24) center

Clear Markers

DSC098071.ARW

Model: ILCE-7RM2

Shutter: 1/1250 . 150: 1600
12 Bands Lens detected

X-Rite panel NOT Matched!
Please load another image with clear view of X-rite panel!

1. First cehck if calibration image alignmet is correct.

Load it as regular image from menu bar option. you can
= > v comect alignment manually and create alignment file

40% | 7968x5320

2% Agrowing Basic - o P
-|BS @ 43| 1 Hep

Sicimage VIS Image NDVIimage Calbration {} Setings o~ Tools Calbration RAW

Load Image [ Load Alignment File how Calbration Image

() X-Rite GrayScale
O Other Panel Type
@ XRite Classic 24

[ Mark WHITE chip (19) center
I Mark BLACK chip (24) center

Clear Markers.

DSC09801.ARW
Model: ILCE-7RMZ
Shutter: 1/1250 . 150: 1600
12 Bands Lens detected

X-Rite panel NOT Maiched!
Please load another image with clear view of X-rite panel!

1. First cehck if calibration image alignmet is correct.

Load it as regular image from menu bar option, you can
«  comect alignment manually and create alignment file.

40% | 7968x5320
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£ Agrowing Basic — [m] *
& BE-®-|B- @ 45| ! Hep

Srclmage VIS Image  NDVIImage Calibration {3} Settings o~ Tooks Calibration RAW

Load Image [ Load Alignment File Show Calibration Image

() X-Rite GrayScale
O Other Panel Type

(®) X-Rite Classic 24

DSC09801.ARW

Model: ILCE-7RM2
Shutter: 1/1250 . 150: 1600
12 Bands Lens detected

X-Rite panel NOT Matched!
Please load another image with clear view of X-rite panel!

1. First cehck if calibration image alignmet is correct.

Load it as regular image from menu bar option, you can
= > v comect alignment manually and create alignment file.

40% | 7968x5320

Click again on "Analyze".

%% Agrowing Basic - u] X
A mEE- %o (B g 451 Hep

Scimage VIS Image NDVlImage Calbration L Settngs  * Tools Calibration  RAW

Load Image: [ Load Alignment File Show Calibration Image:

O ¥Rite GrayScale
O Cther Panel Tipe

®) X-Rte Classic 24

DSCO3801 ARW.

Model: ILCE-TRMZ
Shutter: 1/1250 ., 1S0: 1600
12 Bands Lens detected

X-Rite panel maiched successfully!

40% | 7968x 5320

The message "X-Rite Panel Matched Successfully!" verifies that the calibration has been
performed successfully.
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Return to the "Settings" tab and enable the "Apply Color Correction" option.

O

Agrowing_Enhance:

Index range

0.00 [ - 000 |5

x

Image Algnmert

Load Alignment File

Save Settings.

£ Agrowing Basic B & X
& BE-#- (B 9 45| ! Hep
Src Image VIS Image  NDVI Image ~ Calbration , Teck | Cabraten | RO
NDVI Index Color Lis it Add scheme

Reflign

Load Settings..

[ Comect Relative llumination

[ Apply Radiometric Calibration (Experimental)

Survey view: [0.00 2] - [0.0

[ Set Survey Background
Survey Total Area: 0%

Paletts intensity 10

11 - (] Open VI Region By Click

0 =

Choose Background

Lens Type Detection.

Quad v1(12band) ~

Reload Image

10% | 7968x5320

Upload the first image of the folder that has been Georeferenced in "ARW geotagged".

growing Basic
BE-®- B- ¢ 5! Hep

W Image VIS Image NDVI Image Calbration

NDWI Index Color List

£} Settings ¥ Tooks Calbration RAW

Curent VI scheme:

Agrowing_Enhance: v

Index range:

00 f&] - oo [&

X

mage Aignmert

[] Load Aiignment File

‘Save Settings.

Add scheme

ReAlign

Load Settings..

[ Comect Relative llumination
[ Apply Color Comection
[ Aoply Radiometic Calibration (Experimental)

Survey view: [0.00 2] - [o.

[] Set Survey Background
Survey Total Area: 0%

Palette intensty: 10

1:1 - [ Open VI Region By Click

0 =

Choose Background..

Lens Type Detection:

Quad v1(12band)

Reload image

10% | 7968x5320
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X

Documentos » TBY_18645 » ARW » geotagged » .ARW_geotagged v | D 7 Pesquisar em .ARW_geotagg..,
E- m @
DSCO0519_geota DSC00520_geota DSC00521_geota DSCO0522_geota DSC00323_geota DSC00524_geota DSCO0525_geota DSCO0526_geota DSC00527_geota
gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW
D5SC00528_geota DSC00529_geota DSC00530_geota DSC00531_geota D5C00332_geota DSC00533_geota DSCO00534_geota DSC00535_geota DSC00536_geota
gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW
DSCO0537_geota DSC00538_geota DSCO00539_geota DSC00540_geota DSC00341_geota DSC00542_geota DSCO0543_geota DSC00544_geota DSC00545_geota
gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged. ARW gged ARW gged ARW
DSC00546_geota DSC00547_geota DSCO0548_geota DSC00549_geota DSC00350_geota DSC00551_geota DSCO0552_geota DSC00553_geota DSC00554_geota
gged. ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged. ARW gged ARW gged ARW
DSC00555_geota DSC00556_geota DSCO00557_geota DSC00558_geota DSC00359_geota DSC00560_geota DSCO0561_geota DSCO0562_geota DSC00563_geota
gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged. ARW gged ARW gged ARW
DSCO0564_geota DSC00565_geota DSC00566_geota DSCO0567_geota DSCO0368_geota DSC00569_geota DSCO0570_geota DSCO0571_geota DSC00572_geota
gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW gged ARW
SR PN DN P EN DM P RN U e
agged ARW v | RAW Fites (.arw) v
. . . . . n
After the image loaded perform the bands alignment by clicking on the option "Show RGB
n n B n
Channels" and then "Show Image Alignment" as seen on the next page.
&% Agrowing Basic - o X

O mEE- e (B9 Gt e L

<

129 | 7968x5320 | DSCOD519_geotagged ARW.TIFF |

SreImage | NDVIimage A7 [405/510/850] A7 [480/570/710] A7 [430/550/650] A7 [450/530/685]

150: 80 | Shutter: 1/1250 | Lat: -19.00650340 | Lon: -48.41910290 | Alt: 220.48

>

v

£¥ Seftings ¥ Tools Calibration RAW

NDVI index Color List Currertt VI scheme:

Agrowing_Erhance:

Index range:

[0.11] - [020]
[0.01] - [0.10]

000 K - 000 £

Image Algrment:

[] Load Aignment File

Save Settings

Apply Color Comection

Add scheme

Y %

Reflign

Load Settings.

[ Corect Relative llumination

[] Apply Radiometric Calibration (Experimental)

Survey view: 000 |2 - 000 |5

[ Set Survey Background | Choose Background
Survey Total Area: 0%

Palette rtensty: 10 1]

[] Open VI Region By Click  [405-510-850 ~

A7 Assigned Channels: R/G/B/N - 650/550/450/850

Lens Type Detection:

Quad v1 (12band) ~

Reload Image
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&= Agrowing Basic

Show Image Alignment 0/710] | A7 [430/550/650] A7 [450/530/685] L} Sattings | Tooks  Caliration RAW
" Show VI Gray Image

Show Natural Color image NDVI Index Color List Ca=asdes | £cd scheme

| Agrowing_Enhanca: ~ |

Show Channel Cembination
Remove sche
Create 12 Band Multipage TIFF N
Show Source R channel

Index range:
Show Source G channel R rIye
Show Source B channel P - o F

Remove Index

Show All A7 channels

Show AT Image Parts

Choose Index color

X Y *
Image Aignment

[ Load Alignment e | Reflign |

Save Settngs_ || Load Settings_ |

[ Comect Relative llumination
Apply Color Camection
[ Apply Radiometrc. Calibration (Expermertal)

Survey view: [0.00 Lens Type Detection:

[ Set Suvey Background | Choose Backoround._| ||| Guad v1 (1Zband) |

Survey Total Area: 0%

| Reload Image |
Paleite intensiy: 10 L
[ Open V1 Region By Click 080 v
< > w | AT Assigned Channels: R/G/B/N - 650/550/450/850
12% | 79685320 | DSCO0519_geotagged ARW.TIFF || 150: 80 | Shutter 1/1250 | Lat: -19.00650240 | Lon: -48.41910290 | Alt: 220.48
Color Channels Aligment — a x
! Automatic I
X 0

[] Very close distance

Wanual

1Click =

Lens options

Select lens position

T @® TR
BL O O BR

i Save Results J

| Check mods OFF |

50%

Check the alignment by identifying a distinctive point in the image and use the arrows to move
the quadrants’ images for optimal overlapping.

Set the number of pixels for with each Click. (Final alignment should be done using 1 Pixel).

In "Lens Options" check and align each of the options "TR" — "BR" — "BL". With every single
check and alignment the alignment must be saved by clicking on "Save Results"
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Color Channels Aligment

[[] Very close distance

Manual

Lens options

Select lens position

| @® TR
BLO O R

| Save Resutts ‘

Check mode OFF |

Color Channels Aligment

Manual

TCick =[1 2] pirels
Lens options

Select lens position

M | O
BL® | OBR

[ Sove R |

Results saved!
[Greck moce OFF |

95.87%

Save Alignment File
[Cancel | | ok |

> v

Select and apply an index of your choice from the supported vegetation indices. Click on
"Calculate Vegetation Index", then on "Band Lens", and select some index for the boards
activation.
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4 Agrowing Basic - o X

O ME[E]E 9 G e D

Swimage nfjsll A712-Bandlens ¢

Set VI bands » b A7 usossa0ess 1} Settings ¥ Took Calioration RAW
650-550-450-850

NDVI Index Color List e e Add scheme.
| Agrowing_Enhance: \«J

Calculate NDVI
Calculate ENDVI
Calculate GNDVI

Remove scheme

Calculate EVI

Calculate EVI2 Index range:

Calculate ARVI 1@@ _ i’@;ﬂ} Add Index
Calculate SAVI

Calculate OSAVI Choose Index color Remove Index

Calculate MSAVI2
Calculate RDVI (%)
Calculate MSR ()

X Y
inage Aigmert: | 0| [ 0]

Calculate IPVI [ Load Aignmert Fie | Retign |
Caleulate SIPI (*)
Calculate SR i_S;-S-emn
Calculate ISR e
Caleulate VARI [] Comect Relative llumination
CalculateVig Apply Color Comection
Calculate NDRE
iy [ Aeply Radiometric Calibration (Experimental)
Calculate CI
Calculate MCARI Survey view: [1.00 = Lens Type Detection:
Calculate TCARI
Calculate TCI [] Set Survey Background | Choose Background.. | ||| Quad v1 (12band) v |
Caleulate VI Survey Total Area: 0%
Calculate PSRI - Reload Image |
Calculate T8 feene '
Calculate GCI
[] Open VI Region By Click  [405-510-850 ~
Calculate MTG!
= A7 Assigned Channels: R/G/B/N - 650/550/450/850

12% | 7968x5320 | DSCO0519_geotagged ARW.TIFF || 150: 80 | Shutter: 1/1250 | Lat: -19.00850340 | Lon: -48.41910200 | Alt: 229.48

&= Agrowing Basic - o x
S mEE-®- B9 4] Hp )
Srcimage  NDVImage A7 [405/510/850] A7 [480/570/710] A7 [430/550/650] A7 [450/530/685] £ Setings ¥ Tools Calioration RAW

S T . ,

NDVI Index Color Lt ol e Add scheme.
Agrowing_Enhance: v

Remove scheme

Index range:

Add Index

Choose Index color. Remove Index

X Y
imege figement: [ 0| [0

(] Load Aigrment Fiie

[] Correct Relative llumination

Apply Color Comection
[ Apply Radiometric Calibration (Expermental)

Survey view: Lens Type Detection:

[ Set Survey Background | Choose Background Quad v1(1Zband) ~
Survey Total Area: 0%

Paletie intensty: 10 L}

lil‘ + — ‘ [ Gpen VI Region By Click  |405-510-850 ~
A

A7 Assigned Channels: R/G/B/N - 650/550/450/850

25% | 357242336 | DSC00519_geotagged ARW.TIFF | GNDVI | 1SO: 80 | Shutter: 1/1250 | Lat: -19.00630240 | Lon: -48.41910200 | Alt: 220.48
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To process all the mission’s images, use the "Batch Runner". After opening the window
configure the options in the following order.

Agrowing Batch Runner

Srclmage  NDVI Image

Source folder: ||

Batch Settings
APSC-dbands Fulframe - 12bands

| | open Foider

[ Scan recursive

[save Image Pans
[save VIS image Color Adjusted
[save VIS image
[Jsave NIR image
[save Blue+Green+NIR combination
[Jsave Red+Green+NIR combination
[JSave Red+Blue+NIR combination
[lsave Color Bands
[save 450 nm image
[Osave 550 nm image
O

Osave 850 nm image

-[save Bands As Multi-Page TIFF

[save 4 Bands As One-Page TIFF
[Jsave Vegetation Indexes

Common Settings.

Pracess images Process video |1

(O Align aeral images

O Align aerial by first image £ i

Loe][o]

O Align ground images

Save in separate folders Downsample images

Max PC load.

[ Aply Radiometric Calibration (Experimental)

[ Comect Relative liumination

O22 O

3 fes

(@) Align zeial by image point

VI & Color Settings

Advanced Settings

RAW Options

“Note: GPS data from original image wil be saved

Cancel

25% | 357242336 | DSCOU519_geotagged ARW.TIFE | GNDVI | 150: 80 | Shutter: 1/1250 | Lat: -19.00650340 | Lon: -48.41910290| Alt: 229.48 |

{3 Setings ¢* Tools Calibration  RAW

NDVI Index Color List Cument V1 scheme:

[0.51] - [1.00] Agrowing_Enhance: +
[0.41] - [0.50] Remove scheme

Index range:

000 || - 000 |5

X Y
imege Aigrmert: [ 0| [ 0]

[ Load Alignment File ReAlign

Save Settings Load Settings

[ Comect Relative llumination
Apply Color Comection
[ Apply Radiometric Calibration (Experimental)

Suvey view: [0.00 [2] - [000 |2 Lens Type Detection:

[] Set Survey Background | Choose Background.. | || [Guad v1 (12band)

Survey Total Avea: 0%

Reload Image
Paletie itensty: 10 1]

0 o gy 2

A7 Assigned Channels: R/G/B/N - 650/550/450/850

First, locate and select the folder where the Geotagged images are located.

Agrowing Batch Runner

Source folder: ||

| | Open Folder I

Batch Settings

APSC-4bands  FullFrame - 12 bands

[ 5can recursive

=-[1Save Image Parts

[ Save VIS image Color Adjusted
D Save VIS image

-[]Save NIR image

=-[]Save Color Bands

-[]5ave 450 nm image

[ ]Save 550 nm image

-

-[]Save 850 nm image

-[save Bands As Multi-Page TIFF

w-[]Save Vegetation Indexes

-[]5ave Blus+Green+NIR combination
-[]Save Red+Green+NIR combinaticn
--[]Save Red+Blue+NIR combination

-[]Save 4 Bands As One-Page TIFF

Commaon Settings

Process images

() Align aerial images

(O Mlign ground images

Max PC load:

() Allign aerial by first image

Save in separate folders

[ Apply Radiometric Calibration (Experimental)

] Comect Relative llumination

Process video |1+ | fps

(® Allign aeial by image point
® Y

[0 ] [ o]

Downsample images

O x2 [ 4«4

VI & Color Settings

Advanced Settings

RAW Options

“Mote: GPS data from original image will be saved

Cancel
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Agrowing Batch Runner

Source folder: | I Open Folder ...
[ Scan recursive
Batch Settings
APSLC-4bands  FullFrame - 12 bands
2] Save Image Parts Common Settings
-[save VIS image Color Adjusted
Ve image ~'| Process images rocess video > fps
Osave vis P P deo |1 f
-[_18ave NIR image
-[_1Save Blue+Green+NIR combinaticn
P O Procurar Pasta *
-[_]Save Red+Green+NIR combination
--[]save Red+Blue+NIR combination O
£-[18ave Color Bands e
-[_1Save 450 nm image
----E?ave 550 Er."rlimage Modelos Personalizados do Office A
= EE 7 ‘,.nm image - TRY 18645
[ 1Save 850 nm image ARW
-[]Save Bands As Multi-Page TIFF Maj M
-[ISave 4 Bands As One-Page TIFF v L geotagged
-] Save Vegetation Indexes P ARW_geotagged I
] RawTo Tiff
LOG DEVOO
] > PLACA
» ; Downloads
e » |
. = masens
S > J’ﬁ Musicas
Ad - .
» _j Objetes 3D ]
RA
oK Cancelar
*Mote: GPS data from original image will be saved _

Start Cancel
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Verify (lower left corner) that the images were uploaded and the total uploaded number of the
images matches the mission’s number of images.

Agrowing Batch Runner

Source folder: C:\Users\Leandro.I'u'Iendes\Documerrts\TBYjMﬂﬁW\gedagged\.AHWjeo‘fagg|

Open Folder

Batch Settings
APSL -4bands FullFrame - 12 bands

[] Scan recursive

[=fM Save Image Parts

-[save 405-510-850 Part
-[]Save 450-530-685 Part
-[]Save 430-550-650 Part
--[]save 480-570-710 Part
-] Save Color Bands

[ 1Save 405 nm image
[ ]1Save 430 nm image
-[_18ave 450 nm image
-[_]Save 480 nm image
[ 1Save 510 nm image
[ ]Save 530 nm image
-[_]Save 550 nm image
[ 1Save 570 nm image

-[]Save 685 nm image
[ 1Save 710 nm image

[ 1Save 850 nm image

[ ]1Save Selected As Multi-Page TIFF
-[save Selected As JPEG Greyscale
-[]8ave Selected As TIFF Greyscale
-[_]Save Band Combination

[ ]Save Vegetation Index

Common Settings

Process images Process video |1

(®) Align aerial images

() Allign ground images

Save in separate folders

Oz [44
Max PC load: cpu

Downsample images

TIFF Compression:

[] Add PixdD XMP Tags

[] Comect Relative lNlumination
[] Apply Radiometric Calibration (Experimental)

Py
-

() Align by loaded image

VI & Color Settings

RAW Options

*Note: GPS data from ariginal image will be saved

Total files : 727

Cancel

D On e

WTREE

20| Page


https://agrowing.com/

In the "Common Settings" tab we change some of the options as follows:

- Enable the "Align by loaded image" option.

- In "Max PC load" set the number of cores to be used for the processing.

- Enable the option "Add Pix4d XMP Tags".

- Enable the "Apply Radiometric Calibration" option.

Agrowing Batch Runner

Source folder: C:\Users\Leandro.Mendes\Documents\TBYj%ﬁ\AHW\geotagged\.AHWjeotaggl Open Folder ...

Batch Settings
APS{ -4bands FullFrame - 12 bands

[] 5can recursive

=-[15ave Image Parts
-[]Save 405-510-850 Part
-[]Save 450-530-685 Part
-[]Save 430-550-650 Part
-] save 480-570-710 Part
=[] 8ave Color Bands
-[_]Save 405 nm image
-[_1Save 430 nm image
[ 15ave 450 nm image
[ 1Save 480 nm image
[ 1Save 510 nm image
[ 1Save 530 nm image
..[_1Save 550 nm image
[ 1Save 570 nm image

-
-[1Save 625 nm image
-[Save 710 nm image

-[_1Save 850 nm image

[ _18ave Selected As Multi-Page TIFF
-[]Save Selected As JPEG Greyscale
-[]Save Selected As TIFF Greyscale
-[]Save Band Combination

-[]Save Vegetation Index

Common Settings

Process images

Processvideo |1 2

() Mign aerial images

() Allign ground images

(® Align by loaded image

Save in separate folders

Max PC load: cpu

Downsample images

Oz [4x4

TIFF Compressian:

Add PixdD XMP Tags

[] Comect Relative llumination

I Apply Radiometric Calibration (Experimental) I

VI & Color Settings

RAW Options

*Mote: GPS data from original image will be saved

Total files - 727
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Right-click on "Save Band Combination" to generate the combinations of bands that will be
processed.

Agrowing Batch Runner -

Source fokder: [C-\Lisers'\Leandm. Mendes\ Documents\ TBY_18645\ARW geotagged\ ARW_geotag| | Open Folder . |
[ Scan recursive
Batch Settings
APSL -4bands FullFrame - 12 bands
=[] Save Image Parts - Comman Settings
[J5ave 405-510-850 Part ) ]
[save 450-530-635 Part [ Process images Processwvideo |1 5| ips
Osave 430-550-650 Part 3 g
[Jgave 480-570-710 Part O
Aign aenal mages loaded i
& []Save Color Bands Sty i
[save 405 nm image (2} Align ground images
Osave 430 nm image
[ save 450 nm image EA Save in separste folders Downsampls images
[(save 430 nm iImage
Oz [0
Osave 510 nm iimage Max PC load: cpu

[save 530 nm image
[Osave 550 nmimage
DSa'ﬂe 20 nm image

T8¢ Conres

Osave 635 nm image B Add PxdD XMP Tags
save 710 n mage
ESM 250 nm image [] Cormect Relative Bumination
Save Selected As Mult-Page TIFF
[Jsave Selected As JPEG Greyseals 1) Popk Radbmmbl: Calben (Epcabnents]
[J5ave Selected As TIFF Greyscale
m-’:’:'.t-: Band Combsnaton! R ——
[l save Vegetation Index Add JPEG/TIFF Combination (3 Bands) [
Add On-Page TIFF Combination (4 Bands) » 710 =
“Note: GPS data from ceiginal
330 -
450 -
Totafies 727 O = __F |
Add
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Once you have selected all the settings, click on "Start".

Agrowing Batch Runner

Source folder: [C:\Users'\Leandro Mendes\Documents\ TBY_18645\ARW\geotagged\ ARW_geotagr| | Open Folder ..
[ Scan recursive
Batch Settings
APSC-4bands Fulframe - 12bands
[save 450-530-685 Part | Common Settings
[ Save 430-550-650 Part
CJsave 480-570-710 Pant =1 Process images Processvidea |1 2
= []Save Color Bands =
] save 405 nm image O Mon sasial @ﬁ)‘lb! ]
[(Jsave 430 nm image ) e
[ Save 450 nm image ) Align ground images
]5ave 480 nm image
[Osave 510 nm image [ Save in separate folders Downsample images

Osave 530 am image

[ save 550 nm image

Osave 570 nm image

D-L verr G50 nm image

Osave 685 nm image

ij.:-ﬂ.'-.re 710 nm image

[Jsave 850 nm image

[Jsave Selected As Multi-Page TIFF
[ 5ave Selected As JPEG Greyscale

Els“ Selected As TIFF Greyscale

an 55-0 450 - Bﬁﬂl -TIFF
[A1650 - 550 - 450 - 850 | - TIFF
[Jsave Vegetation Index

dd
MF’CIud:CW Loz L

TIFF Compressan:
[ Add PectD XMP Tags
[ Coemect Relative Bumination

B Apely Radometrie Calbration [Expenmental)

VI & Coler Settings

- RAW Options

“Mete: GP'S data from onginal image will be saved

Toal files : 727

23| Page


https://agrowing.com/

Once the processing is finished, the new images will be saved in a new subfolder within the

"folder." ARW_geotagged".

Agrowing Batch Runner

[J5ave 550 nm image

[Osave 570 nm image

DL'- yew G50 nem image

[ save B85 nm image

D&.m: 710 nm image

DSMEEDm'nimage

[Jsave Selected As Multi-Page TIFF

7 Save Selected As JPEG Greyscale

[Isave Selected As TIFF Greyscale
5B 5ave Band Combination

EA{ 710 - 550 - 450 - 850 ] - TIFF

EA[650 - 550 - 450 - 850 ] - TIFF

Source folder: [C\Users'\Leandro Mendes\Documents | TBY_18645\ARW \gectagoed\ ARW_ceatage| | Open Folder .. |
[ Scan recursive
Balch Sattings
APSC -dbands FullFrame - 12 bands
[Jsave 450-530-685 Part | Common Settings
[ save 430-550-650 Part o
[JSave 480-570-710 Part £ Process images Processvideo |12 fps
=[] Save Color Bands . .
DS-.‘:.-.—_- 405 rern image O Mign aerial mages @ Aign by loaded image
Osave 430 nm image
[Jsave 450 nm image O Mg
I:Iﬁmdsljnm image D e image
[Jsave 510 nm image [ Save in separate :
[Jsave 520 nm image Oz O&4

P T
T Canpmsen:
EMdPh-IDNHFTw

[ Comect Relative Bumination
] Aeply Radicmetric Calibration (Expermental)

VI & Color Settings
[Jsave Vegetation Index
RAW Options
“Mote: GP'S data from ariginal image wil be saved
Total fles - 727 00:31:22 Process Rinished! T
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In "Pix4d Fields" (lower right corner) look for the Icon and open a New project.

® Futnfeli:

v Ordenar por data de modiicag

Rename the Project.

@ Pibicids

Renomear projeto
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To upload the images, click on "Import".

@ Pix4Dfields

TBY_18645 7/

th Impartar

Then click on "images" and find the location where the images were saved.

@ PixdDfields
» TBY_18645

> IMPORTAR ARQUIVOS

¥,

Capturado por drone
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Upload all images.

*

3¥Y_18645 » ARW » geotagged » .ARW_geotagged » RawToTiff » OnePageTiff_710_350_450_850 v | D S Pesquisar em OnePageTiff_7...

E~- [ @

Ll Ll

DSC00519_geota DSC00520_geota DSC00521_geota DSC00522_geota DSC00523_geota DSC00524_geota DSC00525_geota
gged.ARW_710_5 gged.ARW_ 7105 gged . ARW_710_5 gged ARW_710_5 gged. ARW 7105 gged ARW_710.5 gged. ARW_710_5
50_450_850.TIFF 50_450_850.TIFF 50_450_830.TIFF 50_450_850.TIFF 50_450_850.TIFF 50_450_850.TIFF 50_450_850.TIFF

2
g.
:
&

2
2
]
&

DSC00526_geota DSC00527_geota DSC00529_geota DSC00530_geota DSC00531_geota £
gged. ARW_710_5 gged.ARW_710_5 gged . ARW_710_5 gged ARW_710_5 gged . ARW 7105 gged ARW_710_5 gged ARW_710_5
50_450_850.TIFF 50_450_850.TIFF 50_450_830.TIFF 50_450_850.TIFF 50_450_850.TIFF 50_450_850.TIFF 50_450_850.TIFF

DSC00533_geota DSC00534_geota DSC00535_geota DSC00536_geota DSC00537_geota DSC00538_geota DSC00539_geota
gged. ARW_710_5 gged. ARW_ 7105 gged ARW_710_5 gged ARW_710_5 gged ARW 7105 gged ARW_710_5 gged ARW_710_5
50_450_850.TIFF 50_450_850.TIFF 50_450_830.TIFF 50_450_850.TIFF 50_450_850.TIFF 50_450_850.TIFF 50_450_850.TIFF

<

<

zotagged ARW_710_550_450_850.TIFF" "DSC00530_geotagged ARW_710_550_450_850.TIFF" "D5C00531_geotagged ARW_T10_5 V| !Imagens TIFF (" tif * tiff) VI

| Abrir | | Cancelar |

If the error message "Your camera is not currently supported" appears, you will not be able to
process the images before solving the issue as describes on the next page.

@ PiudDfields
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To resolve "Your camera is not currently supported" it is necessary to mount an XML file which
includes the camera specifications and measurements.

TBY_18645 7/

€& DETALHES DA IMPORTAGAO

Desculpe.

Sua camera ndo é suportada no
momento.

Camera encontrada

Agrowing_ILCE-7RM2
3

cdmeras personalizadas pode ser
adicionado a Pix4Dfields baixando um
arquivo XL

Nj VETORGEO_COMNFIGURATION_OF_AGROWING_SEMSOR_3.xml - Bloco de Motas

Arquive  Editar  Formatar  Exibir  Ajuda

<band name="NIR" centrallWavelength="860" width="28" weight="1"/>

</bandConfig>

</camera>
<camera name="Agroling_ ILCE-7RM2_25.8_ 3548x2328">»

<imageWidth>3548</imagellidth>

<imageHeight»2328</imageHeight>

<pixelSize»4.514588< /pixelSize>

<principalPointXmm>7.99882</principalPointXmm>

<principalPointYmm>5.236922</principalPointYmm>

<lensType>perspective</lensType>

<focallengthmm>25</focallengthmm>

<distortion»5</distortion>

<radialkKl»B</radialkls

<radialK2>8</radialk2>

<radialk3»@</radialk3>

<tangentialT1>8</tangentialTl>

<tangentialT2>8</tangentialT2>»

<cameraModelSourcerexif</cameraModelSources>

<bandConfig>
<band name="Red" centralWavelength="668" width="28" weight="1"/>
<band name="Green" centralllavelength="578" width="20" weight="1"/>
<band name="Blue" centrallWlavelength="438" width="28" weight="1"/>
<band name="NIR" centralWavelength="860" width="28" weight="1"/»

</bandConfig>
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After the XML File is generated with all the necessary information, click on the settings button
(top right) of the initial screen PIX4D Fields.

® puic: - 8 %

@ cixaDfields Foion se o 11 Crdim e e 2 et

Select "Camera Parameters File" and load the XML that was created.

- X

CONFIGURAGOES

Unidades Métrica >

Idioma Portugués, Brazil »

Mapa de base

Personalizar relatério PDF

Pasta de armazenamento de dados >

Arquivo de pardmetros da camera

Gerenciar licencas

Sair

Juridico

Reconhecimentos
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< ARQUIVO DE PARAMETROS DA CAMERA

Especifigue um arquive contendo os pardmetros
da camera a serem usados durante o
processamento.

Por favor, consulte a Base de Conhecimento para
o formato do arquivo.

Nenhum arquive especificado.

&’ Selecionar arquivo

€ ARQUIVO DE PARAMETROS DA CAMERA

Especifigue um arquivo contendo os pardmetros
da camera a serem usados durante o
processamento.

Por favor, consulte a Base de Conhecimento para
o formato do arquivo.

C:
\Users\Leandro.Mendes\Desktop\XML\VETORGE
O_CONFIGURATION_OF_AGROWING_SENSOR_3.
xmil

¥ Remover
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The images import will be repeated without the error.

@ FuiDfeid:

@ Opgbes de processamento

In the processing options change the size of the GSD and in thr advanced settings the option
"Full Mix".

% Opcoes de processamento

Processamento rdpido O Processamento preciso

m.: Resolugdo

Configuragdes avangadas
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2 Opcdes de processamento

m | Resolugdo

Baixa resolugio &S0 50,000 cm/px Resolugio total

Tamanfo do arguivo: menos de 13,7 GB
Tempo de processamento.  cercade 22 min

ConfiguracBes avancadas ~

Mistura completa

Um pouco mais lento, mas pode
melhorar as transigbes de cores e
reguzir artefatos de Tavo de mel”
am alguns casos excepoionais

Veia o exemplo 8 direita,

€ DETALHES DA IMPORTAGAD

Fonta das imagens

Informages dos arquivos de imagem
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The full mosaic can be used or a limited area of interest. To define a limited area select
"Limits".

@ FuiDieiis - 8 x

With the "Limits" option enabled, select the "Draw Limit" tool and start marking the desired
area.

@ PixdDfields

X LIMITES

@ Limites

B! Ortomosaico

A Modelo de superficie
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@ PudDiieids

X CRIAR LIMITE
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With the "Limits" option still enabled and the desired area limitation saved, cutting and
maintaining the desired area can be done by clicking on "Cut".

# sunies )

@ PixdDfields

# ) TBY_1

X CORTAR CAMADAS

B jiAxicl deatparile

Recortar
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The mosaic ready for the analysis.

rdDF

To apply an index click on "Indices".

» GERADOR DE iNDICE

Camada de arigem

Ortormo:

; personalizados

Click on "Custom Indices" and as an example use the NDVI = NIR — RED/ NIR+RED.
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Name and insert the formula according to the available bands (this is just an example), which
not NDVI but NDRE, because we have 710 in place of 650.

€ CALCULADORA DE [NDICE

Camada de origem

Ortomosaico

Indice

exp
min
Bandas disponiveis
rede710 green550 blue450

nir
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¢ CALCULADORA DE INDICE

Carmada de origem

Ortomo

Indice

MNDWVI

nir- rede710 / nir+ rede710

exp
min
Bandas disponivels
rede710 greesn550 blued450

nir
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Click "View" to check if the index was applied correctly and then "Apply" (just an example, any
index can be used).

On the right side configure the histogram or any other option that the software offers (just an
example).

=——
302,686 02018 422,949
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Insect spraying map example for tractors

Variable spray rate is now available to be used.

S O resquisar v H @ T B e Q@ A = ¢ H < % 21°C Pred.nublado A B & ¥ o ‘6/3'3227023 L

For machinery spraying it is possible to output the map in three different file versions
Geojonson

Shape file

Kml

98% of the machinery in Brazil work with shape file format except John Deere’s machinery.

John Deere use different file format which could also be used using Agrocad software and
script tools.

Please check this usage video file below:

WhatsApp Video
2023-03-15 at 12.13.
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Weeds Spraying map example using drones

The sensor’s high resolution with detector tools in AWbasic enable the detection and isolation
of the spectral signature of the Large leaf weed Trapueraba.
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This example shows 96% accuracy for spraying the specific weed.
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The result of VetorGeo’s application (Performed and measured by Bayer software
Climate field view) is deployed with Machinery.

ELIMATE

J

Sao Joaquim T 4 - Aplicagbes - Pos Emergente - 6 de mar. de 2023

Agro Junco - Sao Joaguim - 2023 Milho - 73,3 ha

Ifha
= 50,0
‘&‘. 46,0 - 50,0
»>
-
. 42,0 - 48,0
A
oo 38,0 - 42,0
7y o -
_f, J‘,, = 34,0 - 38,0
-’ P o - ‘,‘
/ . ,.;_'"," TN e 30,0 - 34,0
Vs S 55 "
» 26,0 - 30,0
h a3 2% TmH Y o
RN R T’
= WA o4 sy 22,0 - 26,0
\- b &"’ * L. y
Tl I‘I"F‘ e of A 18,0 - 22,0
2395 9
‘ & . O 14,0 - 18,0
4 oot
“s 9 10,0 - 14,0
< 10,0
Produto Quantidade Taxa do Produto
Wetcity 4,871 0,1 lfha
Ad+ 4,871 0,1 lfha
Click 73,011 1,0 Ijha
Praciso 48,67 | 0,7 I/ha
Notas
Total de Produto aplicado: 2.433,7 | - Area aplicada: 74,4 ha - Taxa média de Produto: 32,7 I/ha -
Velocidade: 13,8 km/h
Pagina 1 9 de margo de 2023
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