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Data Collection

Location — ARRI, Ayuthaya
e Crop — Rice (70 Days)
* Drone — Modified Phantom 3 Pro

* Sensors —

* Parrot Sequoia Multispectral
(G,R,RE,NIR)

* Parrot Sequoia RGB
e Phantom 3 Pro camera RGB

SRR

i e 8 v do @ ¢ o

A msuamaaugTUNUguan] L

¥ ] b | L

| AUy 1l 2561 - ('

Wug . naj4g
TUANNAN 13 %Ju'mu 2561
ilngn |

| A9y

29,30,31 fluran 2561
20 1 Wil 50 14




'-';f

>

.1,'"

L)
,L

GWQ.Q,- Y

wﬂf/g/z/ 8

i

ot \mlhrﬁm Al 1\«»‘&!’









Requirements

e Software

* Pix4D Desktop — as a 15days complete trial or licenced
» Additional — QGIS 2.18

e System

Recommended

Windows 8, 10 64 bits.

« (CPU guad-core or hexa-core Intel if/Xeon.

» (GeForce GPU compatible with OpenGL 3.2 and 2 GB RAM.

« Hard disk: 55D.

« Small projects (under 100 images at 14 MP): & GB RAM, 15 GB 55D Free Space.

« Medium projects (between 100 and 500 images at 14 MP): 16GB RAM, 30 GB SSD Free Space.
» Large projects (over 500 images at 14 MP): 32 GB RAM, 60 GB 55D Free Space.

* Very Large projects (over 2000 images at 14 MP): 64 GBE RAM, 120 GE S5D Free Space.



First Steps

* Inspect the data
 Remove unnecessary images
e Build clear folder structure



1. Open Pix4D
Desktop

2. Open New
Project

Project Process View Help

5]
O

Map View

rayCloud

Volumes
(A
Mosaic
Editor

EE
Index
Calculator

O
Processing
m
|
Log Output

O

@ &

Project

oJ

) &

Process

o
Pix4D

MAPPER

- Help Demo Project

_,_> B New Project...

..._J Follow the wizard to create a new project
with your own dataset.

rgb_seq.p4d
. 210 images
Last modiified: Thu Jun 7 2018

multispect_50m.p4d
844 images
Last modified: Thu Jun 7 2018

~ Open Project...

I N—

G Open an existing project.

v rgb_phn_50m.p4d
| 140images
Last modified: Thu Jun 7 2018

field6_multispec_30m.p4d

716 images
Last modified: Wed Jun 6 2018




3. Name your project ¥ New Project X

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

Give the path where you need to
save your project

. Mame: ARRI
Click Next |
Create In: | D:/ARRI_fieldData_process/temp Browse...

[ ] use As Default Project Location

Project Type

@ Mew Project

() Project Merged from Existing Projects




4. Click Add Images T e

a0 B New Project *

Select Images

Navigate to your
image folder and

€) At least 3 images in JPG or TIFF format are required.

Select a“ mUItlspeCtraI Selecting images. Please wait ... | |Add Images...| |dd Directories. | Add Video... | |[Remove Selected Clear List
|
images (excluding the B Select Images %
Images In calibration « v « ARRL fieldData » G_1_2 » multispectral > v ) | Search multispectral P
folder)
Organize = New folder = - @ @
Click open uDesop 4 g :
p 3 Downloads o i
£ Documents A ;
. ey
CIle Next = Pictures »
~ Multimedia (£ # calibration IMG_180606_083  IMG_180606_083  IMG_180606_083  IMG_180606_083
2 _mosaic 725_0060_GRETI 725_0060_NIR.TIF 725_0060_RED.TI 725_0060_REG.TI
F F F
G 34
rgh
rgb_phn3
7@ OneDrive
@ This PC IMG_180606_083  IMG_180606_083  IMG_18060] |MC_1800600_085727_0061_RED.TIF 180606 083
727_0061_GRETI  727_0061_NIRTIF 727 0061_F 'tem type: TIF File 062_GRETI
Help - v E ¢ | Dimensions: 1280 x 960 c v
Size: 2.34 MB |
- File name: Title: 660 nm formats (¥ ~
Open Cancel

[rewel F i




5. In the image properties, make sure
that sequoia is selected as the camera
model.

Remark

Pix4D has a rich camera database. It can
automatically select the camera model
from the data read by image EXIF data.

B New Project

Image Properties

Image Geolocation
Coordinate System
@ 9 patum: World Geodetic System 1984; Coordinate System: WGS 84 (egma6)

Geolocation and Orientation

@ Geolocated Images: 1008 out of 1008 Clear From EXIF From File... To File...
Geolocation Accuracy: O Standard O Low @ Custom

Selected Camera Model

v @ 2 sequoia Edit... ~

° 2 Sequoia_4.0_1280x960 (Green) Edit...

@ 2 Sequoia_4.0_1280x960 (Red) Edit...

o 2 Sequoia_4.0_1280x960 (Red edge) Edit...

@ 2 Sequoia 4.0 1280x960 (NIR) Edit... v
Enabled  Image Group Camera Model [L;:gt;‘:; L&”;S:;‘:]e A'mde ﬁ;crirﬁa' .
IMG_180606_08... Green Sequoia_4.0_12... 1436251605 100.60839460 60.902 1.761
IMG_180606_08... NIR Sequoia_4.0_12... 1436251605 100.60839460 60.902 1.761
IMG_180606_08... Red Sequoia_4.0_12... 1436251605 100.60839460 60.902 1.761
IMG_180606_08... Red edge Sequoia_4.0_12... 1436251605 100.60839460 60.902 1.761
IMG_180606_08... Green Sequoia_4.0_12... 1436243955 100.60834272 60.200 1.761
(l?l 1M 1ANARNA NA MIR Senunia AN 12 14 2R242055 1NN ARNAAZT2 AN 2NN 1 TR N v

< Back Mext = Cancel

Help




6. Input and output coordinate systems & New Project

will be determined automatically. Select Output Coordinate System

Selected Coordinate System

CI ICk NeXt £z Datum: Waorld Geodetic System 1984
7 Coordinate System: WGS 84 / UTM zone 47N (egm96)

Output/GCP Coordinate System

Remark

. . Unit: 'm -
As the image geotags are coming form O3 Acbirary Coondingte Syt [
GPS, the input coordinate system is @ Auto Detected:  WGS 84 / UTM zone 47N
WGS84 (geographic) O Known Coordinate System [m]

Q

[ ] Advanced Coordinate Options

For the output coordinate system it will
use WGS84 UTM 47N as Thailand is in
UTM zone 47

Help < Back Cancel




. , _ .
7. Under processing options select B New Project

Ag Multispectral tem p|ate. Processing Options Template
] . Personal Ag Multispectral a

CI |Ck Fl n |Sh st::frfcess_seq l;:slit:;ig?mdr;c:;esdfosre:rseocriii?:rr: g%ﬂircz?twrir.a to generate radiometrically accurate reflectance, index, classification and
3D Maps -~

R k 3D Models Imagfe A.cqmsmon |

emarks I g Multispectral I ||= nadirflight  multispectral camera
This will set the processing options for e Outputs Quality Reliabily
. 3D Maps - Rapid/Low Res @J
optimum values to process 3D Models - Rapid/Low Res I ow o
It t I . If d Aag Modified Camera - Rapid/Low Res Processing Speed

multispectral images. If you nee 5 RGB - Rapie/Low Res é’} il

higher accuracy or additional products Advanced

. Ag Modified Camera Input Image Recommendations

it can be set later. Ag RGB (3 Aerial images from multispectral cameras with band-dedicated sensors, acquired at high overlap using a
Thermal Camera grid flight plan.
ThermoMAP Camera

If the dataset is RGB images, either e Cametes

. @ « Micasense RedEdge
from phantom or sequoia, select Ag . Altnov muNSPEC
RGB Outputs Generated

Reflectance Map Index Map (i.e. NDVI, NDRE)

3,

D Start Processing Now

T




If everything goes
correctly, you can see
the Map View with the
image locations marked
in red dots.

8. Click
Processing Options

[ Pix4Dmapper Pro - Trial: 7 remaining day(s) - ARRI
Project Process View Map View Help

M @ 5 0 8s 03 @ Q st -
o

Project Process View

Volumes

Mosaic
Editor

Index
Calculator

O
|Processing ¥ Processing x
L@ 1. Initial Processing 2. Point Cloud and Mesh 3. DSM, Orthomosaic and Index

Log.Qut, Current: 0%

Processing

Options Output Status... | | Start Cancel | Help

< otal: 1. | 2 | 3. 0/13

WGS84 - ( 14.36054244, 100.60672783) WGS 84 / UTM zone 47N - ( 673257.911,

1588203.747) [m]




9. In Initial Processing tab, uncheck the
Generate Orthomosaic Preview in
Quality Report. This will save some
time

¥ Processing Options

EE. ?E 1. Initial Processing

o o 2. Point Cloud and
i o9
unun Mesh

Q‘ 3. DSM, Orthomosaic
/~ and Index

A Resources and
- Motifications

General

Keypoints Image Scale

@ Full
() Rapid

O Custom

Quality Report

Image Scale: |2 (Double image size) ™

[ ] Generate Orthomosaic Preview in Quality Report

Current Options: No Template

Load Template _ Save Template _

[ ] Advanced

Manage Templates...

Cancel

Help




10. From DSM and Orthomosaic:
Make GeoTIFF format and Merge Tiles are
selected

Remarks
GeoTIFF is a common raster file format that can be
imported into GIS and RS software

B Processing Options

EE. :?“‘: 1. Initial Processing

oo 2. Point Cloud and
wy o0
ennn Mesh

94 3. DSM, Orthomosaic
/~] and Index

ﬁ Resources and
- Motifications

D5SM and Orthomaosaic

Additional Outputs

Resolution

@ Automatic

X GSD

O Custom

1 cm/pixel

DSM Filters

Use Moise Filtering
Use Surface Smoothing

Type: Sharp =

Raster DSM

GeoTIFF
Method: |Inverse Distance Weighting -

Merge Tiles

Index Calculator

Orthomosaic

GeoTIFF
Merge Tiles
|:| GeoTIFF Without Transparency

Current Options: 3D Maps

Load Template _ Save Template _

[ ] Advanced

L .y L
SOUOIE TN IOpS THes arnd wIvic

Manage Templates...

Help




11. Go to tabs
DSM, Orthomosaic =2
Index tab

Go to Index Calculator
Make sure that Camera
and Sun Irradiance is
selected as the camera

type for all 4 sensors

Scroll Down

& Processing Options

E% :;i‘: 1. Initial Processing

99 2. Point Cloud and
' oo
%o Mesh

9‘ 3. DSM, Orthomosaic
/] and Index

A Resources and
- Motifications

Current Options: No Template

Load Template _ Save Template _

[ ] Advanced

DSM and Orthemaosaic Additional Outputs Index Calculator

Radiometric Processing and Calibration

Correction

Sequoia_4.0_1280x960 (Green)
ype: |Camera and Sun Irradiance -

Calibration: Calibrate... Reset D)

Correction Type: |Camera and Sun Irradiance v|

Sequnia_ﬂfl.lil_lTDxQﬁD |Fed)

Calibration: Calibrate... Reset )

Sequnia_4.DT280ﬂﬁﬂ (Red edge)

Correction Type: Camera and Sun Irradiance -

Calibration: Calibrate... Reset D)

Sequnia_4.DTZBDﬂED (NIR)

Correction Type: |Camera and Sun Irradiance -
Calibration: Calibrate... Reset )
Resolution
@ Automatic
®» G5D
O Custom
1 cm/pixel
Niemeamnlinn Mathnd: | Canccian Avarana -

Manage Templates...

OK

Cancel

Help




Under Reflectance Map, Enable
GeoTIFF and Merge Tiles
options

Under Indices
Enable all the outputs

Click OK

I Processing Options

E% :;i‘: 1. Initial Processing

o o 2. Point Cloud and

o a9
%o Mesh

Q‘ 3. DSM, Orthomosaic
/~] and Index

A Resources and
- Motifications

DSM and Orthomosaic Index Calculator

< GSD

O Custom

Additional Outputs

1 cm/pixel

Downsampling Method: |Gaussian Average -

Reflectance Map

GeoTIFF
Merge Tiles

Current Options: No Template

Load Template _ Save Template _

[ ] Advanced

Indices
B/ nir = nir ~
B|red = red
| red_edge = red_edge
B | ndvi = (nir - red) / (nir + red)
w

Export
[ ] Index values as Point Shapefiles (SHF)

Grid Size [cm/grid]: |200
[ ] Index values and Rates as Palygon Shapefiles (SHP)

Grid Size [cm/grid]: (400

Manage Templates...
oK Cancel Help




12 ] I N ma | n menu go I Pix4Dmapper Pro - Trial: 7 remaining day(s) - ARRI = O X
to "1 ' e
I Pix4Dmapper Pro - Trial: 7 remaining day(s) - ARRI1
Map View 2> _ _ :
. Project Process View Map View Help
Processing Area = o o :
H (@ &y [ Processing Area Draw
Draw | L |
Project Process Import...
o O\ Edit...
J
= Remove
Home
l
\'/0 m
Mosaic
Editor
Index
Calculator
B :
|Processing ¥ Processing x
L@ 1. Initial Processing 2. Point Cloud and Mesh 3. DSM, Orthomosaic and Index
Log Output Current: 0%
O Total: 1. I 2. I 3. 0/16
Processing ) -
Options Output Status... Start Cancel Help
WGS84 - (1436356176, 100.60625576) WGS 84 / UTM zone 47N - ( 673204.671, 1588537.440) [m]




13. Draw a polygon to define processing area

mouse Left click — Add vertex
mouse Right mouse click — Complete polygon

B Pix4Dmappe.. 7 X

0 Left click to start drawing. Move

your mouse, which will draw a
line to the next point of your area.
Click the right mouse button to
stop drawing. This will
automatically close the area.

[ ] Don't Display This Message Again.

0K




14 Sta rt the I pPix4Dmapper Pro - Trial: 7 remaining day(s) - ARRI
Project Process View Map View Help
@ & B8 0 @& @ O/ sitlie v

Project View
- :
\

processing
ﬂl?iﬁ

Relax, This will
take time ;)

Not Calibrated
Calibrated

Computing matches

Calibrating / Optimizing

D) Ad
Processing ¥ Processing x
L@ 1. Initial Processing 2. Point Cloud and Mesh 3. DSM, Orthomosaic and Index

Log Output Current: 0%

O Total: : - 3. 0/16

Processing

Options | Output Status... ‘ ‘ Cancel Help

WGS84 - ( 14.36356176, 100.60625576) WGS 84 / UTM zone 47N - ( 673204.671, 1588537.440) [m]




After the
processing is
competed, the
products can be
explored in index
calculator

15. Go to the
index calculator

Enable show
index map

& pixdDmapper Pro - Trial: 7 remaining day(s) - multispect_50m

Project Process View Index Calculator Help
M (= {E} & %r 7 F ® O 57 |Rreflectance Map [green] r Show Index Map Lock Regions _ t l m
Project Process View Reflectance Map TNaex map Regions
A 0.21 Index Calculator & X
{5 .
W 1. Reflectance Map
Home
[I[] Generate Help
Map View 017 Band nm Min Avg Max Stdev Var
I/_“r,_ 0.10 green 550 0.02 0.10 0.51 0.04 0.00
rayCloud ggg nir 790 0.03 0.40 1.38 0.15 0.02
red 660 0.01 0.05 0.62 0.04 0.00
red_edge 733 0.01 0.25 0.89 0.08 0.01
Volumes 0.02: W 2. Regions
@ Whole Map v Draw Clear Q Regions... Help
Mosaic
Editor ¥ 3. Index Map
Name Formula
Index =] T = (]
green green
Calculator
Il Edit... Indices... \/ Generate Help
Calculator Band Min Avg Max Stdev Var
band1 0.02 0.10 0.51 0.04 0.00
W 4. Color Maps and Prescription
Mumber of Classes Equal Area - Help
Min/Max |0.02 | - |o.21 | [¥] clamped
Color Min Max Area [ha] Area [%]
5 0.12 0.21 1.31 19.96
D 0.10 0.12 1.31 20.01
Processing 0.09 0.10 1.31 20.00
B B 0.08 0.09 131 20.02
0.02 0.08 1.31 20.01
Log Output .
G [} IRdviGn  ~| [] Invert Prescription...
Processing ¥ 5. Export
Options e v

WGS 84 / UTM zone 47N - (673218.04, 1588582.46) [m]




16. To load NDVI

¥ Pix4Dmapper Pro - Trial: 7 remaining day(s) - multispect_50m — | x
ma pl se I eCt ndVI Project Process View Index Calculator Help
from lndex Map M @ {E} B 5 '<__>| '<_"_'>| @, O, 07 |Reflectance Map [green] ~ | [] Show Index Map Lock Regions _ t ! m
. Project Process View Reflectance Map Index Map Regions
SeCthn A Index Calculator & X
4 .
y : W 1. Reflectance Map &
ome
[ID Generate | | Help
Map View Band nm Min Avg Max Stdev Var
‘E/j) green 350 0.02 0.10 0.51 0.04 0.00
rayCloud nir 790 0.03 0.40 1.28 0.15 0.02
red 660 0.01 0.05 0.62 0.04 0.00
red_edge 735 0.01 0.25 0.89 0.08 0.01
Volumes W 2. Regions
@ ‘Whole Map ™ Draw Clear (v] | Regions... | | Help |
Masaic
Editor W 3. Index Map
Name Formula
Index & ndvi ~| = |(nir - red) / (nir + red (]
Calculator
f & green : v
8 nir Indices... | Generate | | Help |
£ red Min Avg Max Stdev Var
S red_edge | 55 0.75 0.95 0.24 0.06
am pmr-pt-.]n
Number of Classes |5 E“ |Equa| Area Y |
Min/Max [0.04 | - [o.o5 | ] clamped
Color Min Max Area [ha] Area [%]
0.90 0.95 1.30 19.90
G
0.89 0.90 1.31 20.06
Processing 0.85 0.89 1.31 20.04
Bd) B 0.60 0.85 1.30 20.00
— B 0.04 0.60 1.30 20.00
Fo [ imver
Processing v E
Options > re v
WG5S 84 / UTM zone 47N - (673658.32, 1588579.20) [m]




17. To make a new index,

Click Indices from Index
Map

Click Add

0.951——
. W 1. Reflecta Ma
& Index List ? X noe Map
Generate Help
Indices
Band nm Min Avg Max Stdev Var
Name Formula green 550 0.02 0.10 0.51 0.04 0.00
i 790 0.03 0.40 1.38 0.15 0.02
v B green @ green nr
red 660 0.01 0.05 0.62 0.04 0.00
v B nir @ nir red_edge 735 0.01 0.25 0.89 0.08 0.01
W 2. Regions
v B red © red
Whole Map ™ Draw Clear (v} Regions... Help
v B red_edge @ red_edge
W 3. Index Map
: ¢ (nir - red) / (nir + red)
l Gl Eepali i) Hame Formula
£ ndvi * [ = |(nir - red) / (nir + red) (]
Edit... Indices... \f Generate Help
Band I Avg Max Stdev Var
band1 -0.25 0.75 0.95 0.24 0.06
W 4, Color Maps and Prescription
Edit Duplicate Add Remove Mumber of Classes Bl Equal Area Help
Min/Max |0.04 - |0.95 | Clamped
Mexlops J-lo%s JEA camp
Color Min Max Area [ha] Area [%]
0.90 0.95 1.30 19.90
n Ao nan 171 20 NA




Lets Define Normalized Difference RedEdge Index
Write the formula as shown below.
(red_edge-red)/(red_edge+red)

**Use Reflectance Map Band Selection and Operations
to provide the inputs

Click OK

¥ Index Map - unnamed ? X
Reflectance Map Band Selection
Band nm Min Avg Max Stdev Var
green 550 0.02 0.10 0.51 0.04 0.00
nir 790 0.03 0.40 1.328 0.15 0.02
red 660 0.01 0.05 0.62 0.04 0.00
red_edge 735 0.01 0.25 0.89 0.08 0.01
Operations
+ - £ ."r Y
( } sqrt log sin
Cos tan asin acos atan
Formula
(red_edge-red)/(red_edge-+red)
Valid Formula
oK Cancel Help




Rename the defined index as ndre

Click OK

B Index List ?
Indices
Name Formula
v B green @ green
v 8 nir @ nir
v B red © red
v B red_edge @ red_edge
v B ndvi @ (nir - red) / (nir + red)
E nclre| ® (red_edge-red)/(red_edge+red)
Edit Duplicate Add Remove

QK Cancel Help




18. After Select ndre Processing - B
from |ndeX map Project Process Iu e : )J ,;_;.-,7) Help , -
o ) {:} r_}, 5 - H | ® & O { | Reflectance Map [green] ¢ Show Index Map Lock Regions _ 5 % m
1 1 Dixd ’
Sect I O n a n d CI IC k Project Process View Reflectance Map Index Map Regions
I\ Index Calculator 8 X
Generate to make 0
W 1. Reflectance Map
. Home
the index map m Gaorme | [ 1o
Map View Band nm Min Avg Max Stdev var
'!:(; green 550 0.02 0.10 0.51 0.04 0.00
rayCloud nir 790 0.03 0.40 1.38 0.15 0.02
red 660 0.01 0.05 0.62 0.04 0.00
red_edge 735 0.01 0.25 0.89 0.08 0.01
Volumes ¥ 2. Regions
i
Wheole Map Y Draw Clear (V] Regions... Help
Mosaic
Editor W 3. Index Map
Name Formula
Index [% ndre v. = |(red_edge-red)/(red_edge+red)
{{Calculator (red_edg )/(red_edg ) (¥]
Edit... Indices... Generate Help
Band Min Avg Var
Selected index map not yet generated
W 4. Color Maps and Prescription
Number of Classes |5 5| |Equal Area ¥ Help
Min/Max |- = Clamped
Color Min Max Area [ha] Area [%]
Selected index map not yet generated.
O
] |RdYlGn - Invert Prescription...
Processing
&3 ¥ 5. Export
Log Output Index Values and Rates as Polygon Shapefiles (SHP) with Grid Size [cm/grid]: Export
O Colored Index Map (GeoTIFF) and GeolPG (JPG): Export
Processing
Options |Unload Reflectance Map to MicaSense Atlas: Upload
map tiles (50%) | Cancel WGS 84 / UTM zone 47N - (673654.32, 1588415.58) [m]




All the products are saved under

Your_project_path\your project name\4_index\indices

} Secure Digital storag

¥ Network

6 items

| = | indices
Home Share View
* U & Cut _ x I B New item ~ ig Open FH select al
W.| Copy path - ﬂ Easy access ™ Edit 10 Select none
Pinatcocetslgick Copy Paste [#] Paste shortcut [t|cce izr DeI'ete Rename fl:lzb:r Propfr‘ties o History EID Invert selection
Clipboard Organize MNew Open Select
«— v | DAARRI_fieldData_process\G_3_4\multispect_50m\gRlys[=4N s [{«=H s ‘ ) Searchindices
Name a Date modified Type Size
3 Quick access
i Desktop » green 6/7/2018 3:37 PM File folder
% Downloads » ndré 6/8/2018 1:12 AM File folder
ndvi 6/7/2018 3.37 PM File folder
Documents  # nir 6/7/2018 337PM File folder
= Pictures of red 6/7/2018 337PM  File folder
~- Multimedia (F:) red_edge 6/7/2018 3:37 PM File folder
2_mosaic
G334
rgb
rgb_phn3
#& OneDrive
9 This PC




Further Analysis

e Be familiar and use GIS software to do further analysis
* ArcGIS — user friendly, stable, costs a lot

* QGIS — Open source, free, community supported, lot of functions, bit
complicated
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Useful Links

* Processing Sequoia Images using Pix4D -
https://support.pix4d.com/hc/en-us/articles/209362146-How-to-
process-Sequoia-imagery#labell

» Sequoia Specs - https://www.parrot.com/business-solutions-
us/parrot-professional/parrot-sequoia



https://support.pix4d.com/hc/en-us/articles/209362146-How-to-process-Sequoia-imagery#label1
https://www.parrot.com/business-solutions-us/parrot-professional/parrot-sequoia

end



