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Processing your data with MAIA MultiCam Stitcher PRO

This guide assumes that you have downloaded all of your multispectral files and images from your MAIA camera. If you
have not, do so now.

e Make a directory with your un-processed files at the start of this process. Leave this alone — this is the master copy
and can be used for reference post-process, or if anything during processing goes wrong

e Make a directory with a copy of your files for processing.

e Ensure you have all the files that were on your MAIA, including settings and config files.

Install MAIA’s proprietary software, MultiCam Stitcher PRO (MSP). This will have been included with the files that were
supplied with your loan of the MAIA from FSF. If you do not have these files, please contact the FSF.

This is a JAVA based application, and so you will also need to download and install the latest JAVA packages. The
program is a JAVA executable file, and by default will look like this:

Open the program by double clicking this icon - IEElEll. For best practice, while the workstation is processing, do not
use if for other tasks or processing. A normal processing run can be multiple hours, so a dedicated workstation is
recommended.

E MultiCam Stitcher Pro v 1.4 — X

Create Crop Create Create Exposure Preview

M-Layer Tiff | M-Layer Tiff View Index Image Times Raw Images

. . . MAIA is a multispectral
. . . camera capable of acquiring
digital images in different

ranges of frequency.

000 - multispectral camera

Figure 1 - The MultiCam Stitcher Pro home screen

Previewing Images
Before we start processing, it can be useful to look at your RAW images. In order to do this, click on the furthest right
of the top buttons, ‘Preview Raw Images’
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Preview

Raw Images

Figure 2 - Preview Raw images

This will open a file browser window. Navigate to your folder with your copy of all your MAIA files for processing, and
press ‘Select Folder’. A new window will now open.

| £ Sensor AR0135CS / Camera SN: 19280007 / S2 — O X

_00-00000 - S8 EXP: 0.44687"

Figure 3— RAW image preview and controls

In order to navigate though your Images, use the left and right arrow keys on the keyboard to cycle through the
images in the image folder. You cannot navigate to a particular image using the Raw image preview, only cycle through
images in a folder in sequential order. If you need to look at a particular image or sub-set of images, copy these into a
different folder and navigate here initially.

The RAW image will start on a specific sensors image; each corresponding to a multispectral band. This is displayed in
the image information as a suffix — S1 is sensor 1, S2 sensor 2, and so on. The image above is S8 — sensor 8. To see the
waveband that this applies to, consult the MAIA manual. Click on the arrows at the top left and right of the image to
navigate to the previous / next sensor image.

Processing Chains
This FSF field guide is in development, so at this point it only covers processing without an ILS, and with a calibrated

white panel.

In this processing chain, we will be using the first three buttons in MSP.
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Create Crop Create
M-Layer Tiff | M-Layer Tiff View

Figure 4 - Buttons for Calibration.

Click on the first button, ‘Create M-Layer Tiff’. The panel below will open.
Create M-Layer Tiff ﬂ
Reflectance:
IMAGES: ‘ﬂ 15elect ImagesFolder I 3 095

Stitch shot:

White paper image:

Optio"S: Radial Correction Coregistration

Undistortion . GPU (undistortion) 1 5 a 217 a 3

Radiometric: | 000

Light type: [INN§ 707 aa 7 HS 7

Average on: [lel:yi;[e]
Sun elevation: 0
Coefficient:

Minimum exp. time:

Y
~
w
~
@
~

Figure 5— Create M-Layer Tiff

Firstly, select the folder which contains your images to be processed. Select the processing that you need:

Undistortion: Geometric correction and generation of ‘undistorted’ images through the calibration
parameters that are included with each sensor

Coregistration: (or Stitching) based on a reference image for image stitching of each band, with pixel-
by-pixel convergence

Radial Correction: Corrects the border effects of the image (usually darker pixels) that can arise due to
lens curvature.

This option uses your workstation’s GPU for processing. However, this option is very
buggy, and we recommend you leave it unchecked to prevent fatal freezing.

Once you have selected your files, a number of new options become available in the drop-down menu for
‘Radiometric’ correction.
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Options: (¥4 Radial Correction

NONE
ometric: [IAV-\VF0)
sht type: WHITE

‘rage on: MANUAL

ILS

levation:

Figure 6 - Radiometric Processing options

Processing with a Calibrated White Panel

We are going to use the ‘White’ option, to use a calibrated white reference panel to radiometrically correct our
images. Select WHITE.

We are now prompted to select our ‘White paper raw image’. This is the image that you took in the field, with the
white panel at the centre of the image. If you do not know which image this is, go back and use the ‘Preview Raw

Image’ feature. Note — you can keep the ‘raw image preview’ window open while processing to help find white panel
images.

Select your white paper raw image, and press ‘Open’.

Reflectance:

Figure 7 - White Panel Reflectance Values

The next step is to input your white panel reflectance values for each MAIA waveband. These will have been provided
with your loan from FSF. If you cannot find these, contact FSF and we will provide you with references to your specific
calibrated white panel.

Click on ‘RUN’. The processing window will appear. This will now work through your images and will place the
corrected images in a folder within your data processing folder. The folder will be named following the processing
steps that you have undertaken, for example, this one was named ‘geom+stitch+radio+radial’.
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Figure 8 - Maia Processing window

Once this is completed, the Processing Window will disappear.

Next, select ‘Crop M Layer Tiff’. This trims the edges of our processed images, to ensure there are no ‘no data’ areas
resulting from the sensor alignment stage.

Select the folder of your processed images. The stitch process has added a new text file to your processed folder with
the dimensions required for a clean crop (borders.txt). This will automatically be loaded into the crop settings.

Crop M-Layer Tiff n

Figure 9 - Crop M-Layer TIF settings

Once this is complete, you will get a confirmation:

B Finished

Success

Images have been cropped.

Figure 10 - Crop confirmation
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The cropped images are now in a new folder - geom+stitch+radio+radial_cropped.

Our last stage is to get our files ready to be imported and read by other photogrammetry software.
Select the ‘Create View’ button.

IMAGES: <1> shots -

OUTPUT: C:\Users\Jack\Desktop\MAIA\USB Stick\Softwal -

False color:

.R:s‘ HG:ﬁ HB:% H
Multichannel:

O M- M: M-
M: M5 M
M M: M-
Bl H: W
Grayscales:

® M: M: M:
M: M- M-
M- M: Mo
Mr M M:

Figure 11 - Creating an exportable TIFF

Select the cropped image folder. Then, select the ‘Multichannel’ option, and ensure that all 9 channels are selected.
Select a suitable output location, Then, press RUN.

Once this is done, you will have you images ready to open in the software of your choice.
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Stitching your images in Agisoft Metashape

The below offers a very brief overview of the workflow for processing images in Metashape. More information and
troubleshooting can be found at the informative Metahape turotirals and user manual:

Tutorial: https://www.agisoft.com/support/tutorials/
User manual: https://www.agisoft.com/pdf/metashape-pro_1_5 en.pdf

Open Agisoft Metashape. Navigate to Workflow, then ‘add photos’

ELasiape Fiuiessiuial

Workflow Model Photo C

"] & Add Photos... L

7% Add Folder...

1=="

Align Photos...
Build Dense Cloud...
Build Mesh...

Build Texture...

Build Tiled Model...
Build DEM...

Build Orthomosaic...

Align Chunks...

Merge Chunks...

Batch Process...

Figure 12 - Metashape Workflow 1

Navigate to the output of your ‘create view’ processing from MultiCam Stitcher Pro, and select all the photos you
require to be stitched. You will then be presented with the following window:

Add Photos x
Please select data layout:

@ Create shot from each multilayer file

" add 150 cameras
Single cameras
m Multi-camera system

Dynamic scene (4D)
ER

Lok ]| conce

Figure 13 - Metashape 2
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Ensure that you select the option ‘Multi-camera system’. Press OK.

We now need to import our GPS references into Metashape.
Navigate to the ‘reference’ window in Metashape
L Untitled* — Agisoft Metashape Professional — O X

File Edit View Workflow Model Photo Ortho Tools Help

S Nl SRS AR AN Q -

Workspace = X Model = Ortho
E F'; I e F+ Perspective 30°
._\;: Workspace (1 chunks, 150 cameras) ~
v FZ Chunk 1 (150 cameras) I / v
v [ Cameras (0/150 aligned) N | 4 LX

B 20200312105126931_00-00000, NA
B 20200312105133178_00-00001, NA
B 20200312105136931 00-00002, NA Photos = X
»

B 20200312105340845_01-00000, NA
B 20200312105341345_01-00001, NA

-
) I
ooooooooo

20200312105126931_00-0t

v

1

Workspacel Reference Photos  Console Jobs

-3

Figure 14 - Metashape 3

Then, click on ‘import reference’

‘I.l Untitled* — Agisoft Metashape Professional

File  Edit  View  Workflow  Model  Phol

Ew B h

Reference

R E | Q
e e

B 202003..
W 202003...
W 202003...
W 202003..
W 202003..
W 202003...
W 202003...

Figure 15 - Metashape 4

In the file options, select ‘APM/Pixhawk Log .log’
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~ | |APM/PixHawk Log (*.log) >
Character-separated values (*.txt *.csv)
Agisoft XML (*xml)

a —.TopoAxis telemetry (*.tel)

MAVinci CSV (*.csv)

C-Astral Bramor Log (*.log)

APM/PixHawk Log (*.log)

Figure 16 - Metashape 5
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It may be that you can’t import your files as .log — in which case, change the file extension to .csv and import with the
same method, choosing .csv as your extension. Next, open this file in excel, and go to the ‘find and replace’ function.

Input “.raw’ in the find, and “.tif in the ‘replace with’ field. Hit Replace All, then save the file.

Find and Replace

Find

Find what:

Replace with:

3 Replace All

Replace

Jraw

tif

Replace

Options ==

Find All Find Next

Figure 17 - Find and Replace in Excel

Close

X

In the case that you import as CSV, you need to tell Metashape which columns have the correct data

prompt you with the following dialogue box:

. Metashape will

Impot CSV

Conrdrate Sy

5 04 Erscereae)

Ratanen snge: Gmeg, P, Kagme
v s s o)

ekt ks
™ Lo Acaacy
s Longue: brvege:
-
— Late: 10 e
ofe: s 12 agos: 23
L —

2
Fest 20 s sreve
Longtuse Latnsd annute

[ e Tenestang... G5 Tovestap.. FIK Longitud (00 usmseivol s antogemal [ Sutebesvistle  Speedovergro.. Tockcomsel'] FECwMy  Sellites uied

woems  smes msos2esmn. a0 » 151288787 £ s1as o ass na 1 u 0

wwame s promnE a1 n reee sus o ot o 1 n o

woems s amos2csM.. a0 » 151254788 E stas o ate o 1 n 0

wmaw s wosrzosiz., o sman » 1sasar oS 519 o e o 1 2 iz

mews  sues aaosrzrosae., o a0 P 151250707 21607715 5149 o 00si o 1 i sz

T T

Figure 18 - Correct CSV import into Metashape

In this case, | need to change each of the inputs to be in the correct place. MAIA uses the Omega, Phi, Kappa system
for rotation angles, and so this should be selected.

Gyro X [A°/s] = OMEGA

Gyro Y [A°/s] = PHI

Gyro Z [A°/s] = KAPPA
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You can right click on each column, and select the correct variable from the dropdown.

Longitude [DC Label

15.1254770 [
151254738 Longitude

15.1254733 Latitude
Altitude

_ Location Accuracy *

Omega
L Phi

Kappa

Rotation Accuracy ©

Enable

Figure 19 - Selecting data input in Metashape

Once completed, your images should have metadata alongside them:

SR ¢

- .
8 A
L ]

Reference

Cameras

B 20200312110914874_05-00003
B 20200312110915874_05-00004
B 20200312110916874_05-00005
B 20200312110917874_05-00006
B 20200312110918874_05-00007
B 20200312110919874_05-00008
B 20200312110920874_05-00009

|| e][e [« le] <«

-~

AMMavbare

Figure 20 - Image metadata in Metashape

Next, we can start to process our images. In Metashape, go to workflow -> Align Photos.

%

~  Llongitude Latitude
15.125484 -23.601377
15.125484 -23.601370
15.125483 -23.601364
15.125484 -23.601360
15.125486 -23.601353
15.125485 -23.601349
15.125485 -23.601343
- L AannitnAs 1 atitiida
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Align Photos

I General
Accuracy: High

Generic preselection
Reference preselection Sequential

Reset current alignment
m)

Advanced

Lo ]| concel

Figure 21 - Align Photos
Select high accuracy. Leave other boxes unchecked. Press OK.

Next, navigate back to your workspace:

Workspace = [leference

Figure 22 - Metashape Workspace

You should see that all your images are aligned:

BWwM L
Workspace (1 chunks, 85 cameras)
E% Chunk 1 (85 cameras, 120,261 points) [R]
Camerag (85/85 aligned)

2% Tie Points (120,261 points)

Figure 23 - Image Alignment Confirmation

Field Spectroscopy
Facility

Natural Environment Research Council

If you still have some images that are not aligned, re-run the steps above, selecting a higher accuracy. This should be

faster as most images should have aligned.

Next, go Workflow -> Build Dense Cloud
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Build Dense Cloud

~  General

Quality: High

P Advanced

oK

Hit OK.

Hit OK. This should take up to an hour. Note that the time left may increase!

Figure 24 - Build Dense Cloud

Processing in progress...

Generating depth maps...

|
1% done, 00:00:21 elapsed, 00:25:17 left

Overall progress:

[ ]
I Details

Minimize Pause Cancel

Next, click workflow -> Build DEM

Figure 25 - Processing Window

Processing in progress...

Generating mesh...

]
56% done, 00:00:13 elapsed, 00:00:10 left

Overall progress:
]
I Details

Minimize Pause Cancel

Figure 26 - Build Mesh

This should be reasonably quick (a few minutes)

Then, go to Workflow -> Build DEM
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Workflow ~ Model  Phc

%% Add Photos...

"% Add Folder...

Align Photos...
Build Dense Cloud...
Build Mesh...

Build Texture...
Build Tiled Model...

Build DEM...

Build Orthomosaic...

Align Chunks...

Merge Chunks...

Batch Process...

Figure 27 - Build DEM

Build DEM X
Projection
Type: ©  Geographic Planar Cylindrical
WGS 84 (EPSG::4326) 4%
Parameters
Source data: Dense cloud
Quality:
Interpolation: Enabled (default)
Point classes: All
Advanced
Region
Setup boundaries: -2.912831 - | -2.898541 X
Reset 55.902623 - | 55.909691 Y
Resolution (m): 0.0722942
Total size (pix): 12362 x 10885
[ ok

Figure 28 - Build DEM

Press OK. This should take around 5 minutes

Finally, go to Workflow ->Build Orthomosaic. Ensure that ‘DEM’ is selected under ‘surface’
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Click OK

Build Orthomosaic

Projection
Type: © Geographic Planar

WGS 84 (EPSG::4326)

Parameters

X

Cylindrical

Surface: I DEM

Blending mode: Mosaic (default)
Refine seamlines
/' Enable hole filling

Enable back-face culling

©  Pixel size (?): 5.7797e-07
3.2465¢-07

Max. dimension (pix): 4096

Region

Setup boundaries:

Total size (pix): X

Figure 29 - Build Orthomosaic
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This can take from 10 minutes up to an hour depending on the size of your image and complexity of textures.

Once it is done, locate the orthomosaic in the Workspace, and right click on it, then select ‘Export Orthomosic ->

Export JPEG /TIFF /PNG
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| Workspace
% W

:-_L': Workspace (1 chunks, 318 cameras)

~ E# Chunk 1 (318 cameras, 469,625 points) [R]

» T Cameras (318/318 aligned)

© % Tie Points (469,625 points)

: ]l Depth Maps (318, Medium quality, Mild filtering)
:* Dense Cloud (41,530,743 points, Medium quality)
3 b 3D Model (8,203,078 faces, Medium guality)

. Orthomosaic (35890x29543, 1.69 cm/pix)
~ Set As Default

1 5 Duplicate...
Merge...
> Remove Orthomosaic

> Remove Orthophotos

Update Orthomosaic

Reset Orthomosaic
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f Export Orthomosaic Export JPEG/TIFF/PNG...

Generate Contours...

i Property Value Generate Seamlines...
iOrthomosaic Export Orthophotos...
isize 35,890 x 2¢

\Coordinate system WGS 84 (£ 1 Rename...

Export Google KMZ...
Export Google Map Tiles...
Export MBTiles...

Export World Wind Tiles...

Export Tile Map Service Tiles...

iCoIors 3 bands, ui @ Show Info...

'Reconstruction parameters

Figure 30 - Export Orthomosaic

In the following dialog box, leave all options as they are, except the following:

=  TIFF compression: none
= Write tiled TIFF: checked

Then press export, and select a file location. Then, that’s you done!
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Export Orthomosaic x
Coordinate System
WGS 84 (EPSG::4326) v ‘_“
Raster
©  Pixel size (°): 2.70714e-07 X

1.52071e-07 Y

Max. dimension (pix): 4096

Split in blocks (pix): 10000 X 10000
Raster transform: None
Background color: White v
Region

Setup boundaries: -2.909267 - -2.899551 X

Reset 55.903633 - 1 55.908125 Y

Total size (pix): 35890 X 29542

Write KML file Write World file

Write tile scheme

Compression

Image description:

TIFF compression: MNone hd

JPEG quality: 920 -

+/ Write tiled TIFF Write BigTIFF file
J Generate TIFF overviews

/' Write alpha channel

Figure 31 - Export Ortho Options
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Converting MAIA TIF values to Reflectance

Checking BIT Depth

Firstly, check what the bit depth of your output files are. By default, this will be 16bit, but it is imperative you check.
Locate one of your output files in file explorer, right click, and select properties.

Then, navigate to the third tab, details, and scroll down to the image subsection.

= 20200312105126931_00-00000 Properties X

General Security Detals  Previous Versions

Property Value ~
Date taken

Program name
Date acquired

Copyright

Image

Image ID
Dimensions 1280 x 960
Width 1280 pixels
Height 960 pixels
Horizontal resolution 96 dpi
Vertical resolution 96 dpi
Bit depth 16
Compression Uncompressed

Resolution unit
Color representation
Compressed bits/pixel

Camera
Camera maker SAL & Eoptis

Remave Properties and Personal Information

Figure 32 — Image properties
This will show you this images Bit depth.

Bit depth allows us to convert from digital number, DN, to reflectance if we know what the maximum and minimum
values of our bit can be.

In a 16-bit image, each pixel can have a value of 0 to 65535
In an 8-bit image, each pixel can have a value of 0 — 255

So, we need to scale our image so that a pixel has a value of 0 — 1, which will then be our calculated value of
reflectance. To do this, we need to run a function within ENVI.
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Adjustment of Scale in ENVI:
Open your exported and stitched TIF in ENVI:

RS 20200312 MAIA Otho

Figure 33 — Imported TIF in ENVI

If we open a spectral profile by clicking on the “Y Spectral profile button (or press alt+z), we can see that our image
datais in DN. As I've just described, each pixel can have a value of up to 65535 for 16-bit images. We’re now going to
scale this so that it is equal to reflectance for this TIF.

[77] Spectral Profile (20200312_MAIA_Ortho.tif) —
[ impott vk Export ¥ 5 Options v

Spectral Profile

40000 i
/\/
35000 | //
v 30000 /
3 i
S /
= /
= 25000 | /
i/
20000 | /
15000 |/
n ,l“v‘ PR PRI Perer | L
0.5 0.6 0.7
Wavelength (um)
o x: Wavelength | y: Data Value

Figure 34 - DN values in our TIF image

Your image might look quite ‘jazzy’ until you change RGB bands.

Navigate to it in the Layer Manager and right click.
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_ layerManager A

=T View
i-[JE] Overview
[ 111 SVC_FOV_Polygons shp
25 E—
Rename Item...
Export Layer to TIFF...

s

Display in Portal
Change RGB Bands...
Order >

CE

Remove

b

New Region Of Interest
New Raster Color Slice

Change Color Table >
W Band Animation

N R

[0 Profiles >

View Metadata
Quick Stats

T ED

- Zoom to Layer Extent

L Zoom to Layer Full Resolution

Load Legend

Load Current Raster

@ Help

Figure 35- Changing RGB bands

Select ‘Change RGB Bands...” from the menu, and click on layers 4, 3, 2 in that order. This will select layer 4 as Red, 3 as
Green, and 2 as Blue. Click ok.

This will improve your image, but it will look even better after the next step.

Navigate to the ‘Stretch Data’ tool, and double click

Toolbox 0|
s E
I/ Raster Management/Stretch Data

M 3%

-
. Decormelation Stretch
«. Photographic Stretch

o Saturation Stretch

Figure 36 — Select the Stretch Data tool in the toolbox

Firstly, select the dataset to work on. Select your TIF from the input file list, leave all the other parameters as they are.
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L&S Data Stretch Input File X

Select Input Fle: File Information:

ﬁ Fie: E:\FSF\NamibiaData\MAIA\MAIA1 2march Trar|
20200312 MAIA Ortho tif Dims: 3350 x 55660 x 9 [BIP]

Size: [Unsigned Int] 4,476,145 970 bytes.
Fie Type : TIFF
Sensor Type: Unknown
Byte Order - Host (intel)
Projection : Geographic Lat/Lon
Pixel :0Degrees
Datum :WGS-84
Wavelength : 0.443 to 0.865 Micrometers
Upper Left Comer: 1.1
Description:

|| Spatl Subset [Ful Scene [seect ey [Fie it

| ‘Spectral Subset |[3/9 Bands ||

| OK | Cancel “ Previous

[Open"

Figure 37 — Select your TIF from the input file list
This will open the ‘Data Stretching’ dialogue window. The image below shows the setup for a 16bit image.

= Stretch Type: Linear

= Stretch Range: by value. Min 0, Max 65535 (or max 255 if 8 bit)
=  Qutput Data Range: Min 0, max 1

= Data Type: Floating point.

= Qutput Results: File. Choose a suitable output location.

Data Stretching *

Stats Subset _|FLi Seene ]

Stretch Type:

@ Linear () Egualize () Gaussian () Square Root

Siretch Range () By Percent  (®) By Value

Min [0 | M| 65535
Output Data Range
I'-in|ﬂ |Hlau:.'|

Data Type | Floating Point w

Output Resuftto (@) Fle () Memory

Enter Output Filename | Choose [ Compress

|E:\,iadﬂdata stretch

| OK | Cancel |

Figure 38 - Data Stretching

Click OK. You will see the progress window open:
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Figure 39 — Data Stretching progress

This will take some time depending on your file size. My 4.3GB TIF file took around 5 minutes to process on the FSF
workstation, to produce a ~6GB ENVI file.

Once this is done, click on the ““ Spectral profile button (or press alt+z) to look at the ‘stretched’ dataset. You should
see that the scale is now 0-1. You should also find that the image looks more like what you might expect from a RGB
camera.

& Spectral Profile (data stretch
L Import v ] Expot v {3} Options v
Spectral Profile

v
=
=
>
8
©
Q

0. 0.7
Wavelength (pm)

Figure 40 - New Spectral Profile

This is your data converted to reflectance values. You can now adjust these values using a ground targets and the
empirical line method detailed below.
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Empirical Line Correction of MAIA data in ENVI
Adapted courtesy of Dan Clewley, NEODAAS, Plymouth Marine Laboratory

Step one: if you haven't already, process the output images into a stitched image using Agisoft Metashape / another
photogrammetry software. This will use the logged GPS locations to match pixels in adjacent and overlapping imagery
to produce an orthorectified multichannel mosiac.Once the mosaic is open in ENVI, if the colours look strange,
navigate to it in the Layer Manager and right click.

Layer Manager A
A ™
53 View
&, overview
[l [1] SVC_FOV_Polygons shp
52 m

Rename Item...

T =

Export Layer to TIFF...

Display in Portal
Change RGB Bands...
Order >

o4

Remove

X

# New Region Of Interest

\

New Raster Color Slice

Change Color Table >
8and Animation

Profiles >

View Metadata
Quick Stats

T E

" Zoom to Layer Extent

U Zoom to Layer Full Resolution
@ Help
Figure 41- Changing RGB bands

Select ‘Change RGB Bands...” from the menu, and click on layers 4, 3, 2 in that order. This will select layer 4 as Red, 3 as
Green, and 2 as Blue. Click ok.

Applying Empirical Line Correction in ENVI
With the image Window still open from the previous section select “Tools” > “Region of Interest” >“ROI tool” from the
image menu. The ROl tool is used to identify the pixels for each target.

1. With the image Window still open from the previous section select “Tools”> “Region of Interest” > “ROI
tool” from the image menu.
2. The ROl tool is used to identify the pixels for each target.
a) From the ROl window select “Window:” “Zoom”, so only pixels clicked in the Zoom window are
recorded.
b) Select “ROI_Type” > “Point”, this allows you to select individual pixels rather than drawing

polygons, which is better for small features.

c) Select “Region #1” in the ROI list and rename to “White” by double clicking on the name, press
“Enter” once you have renamed.

d) In the zoom window select pixels from the centre of the white target by clicking on them. It is
important to select pixels towards the centre to avoid mixed pixels towards the edge of the
target where the spectra will be a mixture of the target and the surface it has been laid out on.
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If you make a mistake you can remove a pixel using the middle mouse button (press on the
scroll wheel).

e) After a ROI has been defined for your first white panel, select “New Region” from the ROI
window and repeat for any other white panels in the image.
Figure 42 - Selecting pixels for White target using ROI tool.
3. Once an ROI has been defined for each target save these using “File” > “Save ROIs” from the ROI

window. Use “Select All Items” and use the “Choose” button to navigate the directory you are working in.

4. You can view the variation in spectra within each of the targets by clicking selecting an ROl and clicking

the “Stats” button. By default it will show the mean (white) +/- 1 standard deviation (green) and min/max

(red), you can change using “Select Plot”.

5. After the ROIs have been identified the empirical line calibration can be performed.

a)

b)
c)

d)

Select “Spectral” > “Pre-processing” > “Calibration Utilities” > “Empirical Line” > “Compute
Factors and Calibrate” from the main menu, or search for ‘empirical’ in the toolbar.

Select “your_tiff file.tiff” as the input file.

For “Data Spectra” select “Import Spectra” then 'Import” > “from ROI/EVG from input file”.
Select all items (White, Grey and Black), click “OK” followed by “Select All” and “Apply” to load
into the Empirical Line dialogue, the import window can then be closed.

For “Field Spectra”, we need to create a csv file for each of our white panels that were sampled
in the field with a field spectrometer. This would have been done at the same time as the MAIA
image was taken, typically one at the beginning and end of the image acquisition.

i. Create a simple CSV with your spectra in excel, with wavelength in the first column,
followed by the field reflectance values for each wavelength. Keep the first row for
filenames, such as ‘start panel’ and ‘end panel’ for ease. Ask FSF if you require a sample
CSV file.

ii. Select “Import Spectra” then “Import” > “from ASCII”. Use the “Open” dialogue to open
a ASCII (csv). Navigate to the directory and select “your_field_ref.csv”.

iii. In ‘Y scale factor’, insert “100’, and choose ‘nanometres’ as the Wavelength Units Select
all items and click OK, then “Select All” and “Apply” to load into the Empirical Line
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dialogue, the import window can then be closed.

e) Select matching pairs of data in the “Data Spectra” box and the “Field Spectra” box (eg to match
your ROI to the correct field measurement, and click “Enter Pair” to identify them as a matching
image spectra and field spectra pair. Repeat for the other targets then click “OK”.

(&Y Empirical Li... — O X

Data Spectra: Impottr Spectra

SVC_FOV_Polyaons [Name=hy 1IDFOV14 103

ISWT RNV Palvnnne INamasw INFOVIZ V
< >

Selected Spectrum:
|SVC_FOV_Polygons [Name=hy 1IDFOV1#1_0

Feld Spectra: v Import Spectra

NamibiaDFOVAbsolute maia rois 100 csv.C6
NamibiaDFOVAbsolute maia rois100.csv:C10

' Selected Spectrum:
NamibiaDFOVAbsolute maia rois100.csv.C6

Enter Par

Selected Pairs:

OK | Cancel

Figure 43 - Selecting Pairs in ENVI Empirical Line Correction

6. Once the Empirical Line Correction has finished a new file will appear in the layer manager window.

Right click on this and select choose RGB bands if required.
7. Within the Image window menu for the new file select “Tools” > “Profiles” > “Z Profile (Spectrum)” to

bring up the spectral profile window and use this to view the spectra. The values are reflectance and go from
0 — 100, There are likely to be noisy regions of the spectrum where reflectance is recorded as being negative,

these can be removed as part of post processing if required.
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