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image processing & feature extraction to improve

Beyond surveying & mapping — employing UAS,
agricultural production




The goal is to help non-Geospatial professionals make

better decisions based on timely and accurate spatial
data ...

1 Image acquisition 2 Image processing
RADIO COMMUNICATION .

Data Information

Processing Extraction

o

* Ortho Photos + GIS-ready Vectors

* Image » Classified Points
Mosaics o Statistics
--------- * Elevation
GROUND  esieers™i FULLY Models
CONTROL AUTOMATED
STATION RAW IMAGES AERIAL SCAN

... and the components of the solution to capture
and process the data are well known to this audience
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We’ve used airborne solutions in a variety of
applications for decades ... most recently with
unmanned aircraft systems (UAS)




There has been strong adoption of UAS in mining and

mapping applications ... with significant interest out of
the construction industry
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Use case
Heritageinapping: Easter Island
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Using imagery to improve farming




UAS in agriculture using our solutions and knowledge

to help increase the productlwty of food productlon
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Precision farming
0.2 km? / 5 cm GSD



tent and accurate data
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Farmers can identify under performing areas
in high value tree groves (almonds)
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Leveraging accurate imagery the farmers can
manage at the individual tree level
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— Case study: palm oil production



Addressing the plantation lifecycle

Environmental
Assessment

=Field & Aerial
Data Collection

=Data
Processing,
Analysis &
Management

=Carbon
Estimates

=|land Use
Mapping

Planning &
Planting

*Terrain
Modeling

» Optimizing
Planting
Geometry

=Slope-Sensitive
Analysis and
Planting
Planning

TRANSFORMING THE WAY THE WORLD WORKS

Asset
Management

= |mmature and
Mature Stand
Data Capture

®Data Processing

=Palm Indexing,
Anomoly and
Crown Analysis,
Density

Mapping
= GIS Integration

Regulatory
Compliance

=»RSPO and othe
regulatory field
work

" Transparency
and Field Data
Readiness and
Reliability

*Cloud
Accessibility

= GIS Solutions

Long-Term
Operational
Efficiency

=Common
Reference
Frame
Foundation

= Full-Solution
Integration

@Trimble



The goal is to provide the palm oil plantation manager

with timely and accurate spatial data ... with much of
the workflow automated

1 Image acquisition 2 Image processing
RADIO COMMUNICATION .

Data Information

Processing Extraction

o

* Ortho Photos + GIS-ready Vectors

* Image » Classified Points
Mosaics o Statistics
.......... + Elevation
GROUND "« X FULLY Models
CONTROL AUTOMATED
STATION RAW IMAGES AERIAL SCAN
‘a’ a
- L) L[] L] ®
( delsir-tech anpho UASMaster " S
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'w Export Help x
is Builder: Oil Palms 1.10 - default w 3 X Analysis Builder Toolbar

v & x

<& Impon o _

L. Define Project Settings

Load/Define Blocks
Estimate DTM Layer e 0
eCognition

% Edt Resuts Oil Palm Application

Detect and Analyze Palms

» Export
Image Data
Orthophoto Hooee
DSM Browse...

DTM Browse..

] Va2

Import Close Project

Description

Start eCognition QOil Palm Application

A u
S Trimbl
TRANSFORMING THE WAY THE WORLD WORKS &" rlm e,




% File View Export Help

Analysis Builder: Oil Palms 1.10 - default

7= Import Data

Define Project Settings

Load/Define Blocks

P | Esimate DTH Layer

%r Detect and Analyze Paims
S Edt Resuts

= BExport

; Image Data
Orthophoto |E:\Temp\Demonstration Dataset - ¢

DSM C:\Temp\Demonstration Dataset - ¢

DTM

g

port Close Project

Browse.

Browse

w 3 X Analysis Builder Toolbar

# GE/Ea

@Trimble



Analysis Builder: Oil Palms 1,10 - default

% File View Export Help

& Import Data

¢ Define Project Settings

. Load/Define Blocks

P | Esimate DTH Layer
%r Detect and Analyze Paims
% Edt Resuts

= BExport

HE WAY THE V

w 3 X Analysis Builder Toolbar

s < 2 oliy _

a, arces, etc))
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% File View Export Help

Analysis Builder: Oil Palms 1.10 - default w 3 X Analysis Builder Toolbar

g ot v [FEeunwv

Define Project Settings b 4 E 0%

s Load/Define Blocks =

._J Estimate DTM Layer

%r Detect and Analyze Paims

S Edt Resuts

= Bxport
: .
; Settings
Mode v
i Select file
 Select file C:\Temp\Demonstration Dataset - ¢ | growse
| Attribute Column | Id v

@Trimble



View Export Help

Analysis Builder: Oil Palms 1,10 - default

w 3 X Analysis Builder Toolbar

¢ Define Project Settings

% Edt Resuts

= BExport

& Import Data
:

 Small palms ~2

"2 Load/Define Blocks
]

LJ Estimate DTM Layer

% Detect and Analyze Paims

 Settings - Crown size parameters

 Medium palms | ~6m dizmetes

Large palms

 Settings - Anomaly detection

 Detect anomaly

Anomalyindex |

Execute

|
Revert
i Description
Click to save palm detection.

-1.07

141
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w 3 X Analysis Builder Toolbar

‘l,v_E Import Data «/

. Define Project Settings

v

‘ Load/Define Blocks =
i ._J Estimate DTM Layer &
% Detect and Analyze Paims v

} % Edt Resuts <

‘i/Expon

| Single tree editing

TRANSF

©Trimble.




i.% File View Export Help x

Analysis Builder: Oil Palms 1.10 - default

l'—& Import Data &

. Define Project Settings

%27 Load/Define Blocks
£

5 Detoct and Anaiyze Palms

o
o
B | st 07 Ly "
0
v

\_.,fx* Edt Resutts

S Bgot

Single tree editing

Region based editing

Advanced settings

Show crown size settings ||

Description

o

Optional: Visualization of Oil Palm Tree Density

" L)
TRANSFORMING THE WAY THE WORLD WORKS @Trlmble




View Export Help

Analysis Builder: Oil Palms 1.10 - default w 3 X Analysis Builder Toolbar

‘l,v_i Import Data

s Define Project Setings

‘ "2 Load/Define Blocks
[

% Detect and Analyze Paims

v
<
v
| [} | Esimate DT Layer <
‘ v
v

| e
| e Edit Results

‘i/Expon

| Single tree editing

‘Mvamdsdling

Show crown size settings [

Save results

Thematic Layer Attribute Table

Active layer: | Trees_Healthy
BLOCK_ID TREE_ID Anomaly Crown Density
100 1303 No large (~9m diameter) 146

100 1304 No large (~9m diameter) 1452
100 1305 No large (~Sm diameter) 146.9

862 100 1306 No large (~9m diameter) 1477
863 100 1310 No large (~9m diameter) 1434
RR4 100 121 Nn lame (~Gm diameter) 133

Optional: Display of individual Tree attributes

X_Center
273875
240.575
387575
396575
361.475
ELEEY

Y_Center Elevation
-165.275 544
-200.975 55.1

-86.975 584
-84.575 57.8
-161.675 5438
179375 RR4

Comment
Approach: manual edt.
Approach: manual edit.
Approach: manual edi.
Approach: manual edit.
Approach: manual edit.
Annmach: manial adi

@ Trimble.



View Export Help X

‘l,v_i Import Data

Analysis Builder: Oil Palms 1.10 - default w 3 X Analysis Builder Toolbar

s Define Project Setings

| e
| e Edit Results

‘i/Expon

| Single tree editing

‘ "2 Load/Define Blocks
[
i ._J Estimate DTM Layer

% Detect and Analyze Paims

‘Mvamdsdling

Show crown size settings [

Save results

Thematic Layer Attribute Table

Active layer: | Blocks

No. BLOCK_ID Area_ha Palms_ha No_larg... No_med_cro... No_small_crown Pct_large_crown  Pct_med_... Pct_small_crown No_anomaly Pct_anomaly
100 4.44084317648 582 131 573 6 3 984 05 76 13
200 1.03189736994 172 0 0 21 0 100 77 636
300 0.223138122067 29 1299 26 3 0 896 0 6 206
4 400 574794376062 580 1009 380 37 163 655 63 281 288 496

Optional: Display of computed Block statistics

@ Trimble.



w 3 X Analysis Builder Toolbar

‘l,v_E Import Data «/

. Define Project Settings

&

Load/Define Blocks

} LJ Estimate DTM Layer

% Detect and Analyze Paims

&&|&]€

% Edt Resuts

= BExport

&

eon

‘ Tree centers (shp)

=

<l

‘ Tree crowns (shp)

<

9]

 Blocks (:shp)

|
' Report (pdf)

Results folder C:\Users\cweise\Desktop‘eCognit | Browse...

[

)

S
Export
i Description
Click to execute the export of the selected files.

TRANSF

©Trimble.



eCognition-based oil palm solution

Input
RGB or CIR orthomosaics
DSM and DTM elevation data
(optional)
Supported image data types:
TIFF, IMG, JP2

Required GSD (ground sample
distance) <10 cm for imagery;
<30 cm for DSM/DTM

TRANSFORMING THE WAY THE WORLD WORKS

Output

Tree Positions: point Shapefile
that contains the center points
of the detected palm trees and
according attributes

Tree Crowns: polygon Shapefile
that represents the crowns as
well as all attributes from the
tree centers shapefile

Blocks: polygon Shapefile that
contains the defined analysis
area (blocks) and all attributes
that were evaluated during
analysis

@ Trimble.
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This timely and accurate spatial data can then be used
= by the planation managers to make better informed

— decisions, improving productivity and reducing the
environmental impact



