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How can current remote sensing How to develop and use low-

systems (space/air/ground) feed the cost UAV technology &

often data-poor smallholder food methodology to improve

production systems in sub-Saharan smallholder field monitoring?
Africa and southern Asia with

actionable information?
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High-income agriculture is a data- Low-income agriculture takes place in
intensive business in a homogeneous heterogeneous landscapes, and we have
landscape. no reliable data on it.

Most systems are stressed out and World’s future breadbaskets are in Africa
cannot yield much more than present. and Asia.
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Shared learning

End-user engagement =
Business models for sustained use
Technological integration
Global public goods
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UAV 4 types
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ITC, CSIRO, and partners
‘,
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STARS Landscaping Study

Ten investment opportunities

o www.stars-project.org/en/knowledgeportal/landscaping-study/
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Open domain data sets and related methods &
software

 Will go into shared mode soon
«  Watch both

www.stars-project.org and
github.com/GIP-ITC-UniversityTwente/

 Or register with contact@stars-project.org

Many upcoming examples here are based on ICRISAT
team fieldwork led by Sibiry Traore in Mali and
Nigeria.
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Open-source and free software

©)
@)
©)
©)

Linux (base platform; makefiles)
R (most operations)
GDAL (I/0 raster and vector)

STARS scripts in Fortran/Python
(radiometric calibration)
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Bash shell script

Satellite image metadata
extraction

>“

Radiometric and
atmospheric correction

Export to tif and append
metadata from source

| R & GDAL

Tile stitching

Orthorectification based
on RPC model & SRTM

| Global S0mDEM |

T GDAL

DG Level 2 basic product

.

Top of Canopy
Reflectance

Appended information
from source file

2 GDAL =1

Mosaicked product

Precision map image -
relief displacement

Image co-registration

4 R/space-scale |gm

Multiple sensor time-
series imagery

Cloud and tree masking

| >“ ]

Masked products

Geo-statistical analysis

cssL

(i
1
1
1

- 1 11

Spectral information

Textural information

Image metadata
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Crop Spectrotemporal Signature Library STAQS

- Spectral & textural statistics for all our crop fields <o
followed over time

« Accompanying farm field data from field surveys

« Field-specific data derived from ancillary sources:
elevation and topographic position, later also soils

- Eventually: Image-derived field management data
(pure/mixed, rows, orientation)

« Basis for many crop analysis routines (type, stress,
yield studies)

No image pixel data is held

ESA UNCLASSIFIED - For Official Use Rolf A. de By et al. | ITC | 27/09/2017 Slide 13

— 0] b c= o - I W = 1] — = 5 =m Il = B2 K = I+l European Space Agency



= STARS

TP12000
P 519
-22.9 -~
0
35.1
B 641
0 500 1000 1500 meters
I .
ESA UNCLASSIFIED - For Official Use
= Il b c= ™ 4 I @ = T I Il D = = == B2 11 —” == < T | European Space Agency



\\\\\\

dzesa

Peanut(70.30) Sorghum (66.54) Cotton(83 05) STA Q S
v

Image Analysis Algorithm Repository
- Data ingestion workflows
« Analytical workflows

* Landcover mapping and Crop type identification

* (Field delineation ...)
Using Guided Regularized Random Forests in Google Earth Engine.
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The use of satellite image time series facilitates the STAQS
identification of crops in RS images
. Capture differences in crop phenology b

. Classifiers can find dates (pairs of images) where the
class separability is maximal.

« Time series of WorldView-2 and -3 images
« Mali (Sukumba)

7 dates in 2014 (May to Nov but unevenly distributed
in time due to clouds)

Panchromatic: broad spectral band with high spatial
resolution (~0.45m)

Multispectral: narrow(er) spectral bands but with
lower spatial resolution (~2m)
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time series

STARS

Co-registered images, tree (shadow) * Field constants
masked (STARS image WOkalOW) « Image spectra| metrics g
- Images stacked to create - Image textural metrics (GLCM)

multitemporal cubes - Image directional texture metrics

- GLCM textures (18 metrics) . VI metrics
calculated in 4 angles using 256 gray
levels and various sliding window
sizes

« VI textural metrics
« To be done: truly dynamic features

« Classifiers using Random Forest
techniques with feature space defined

on right.
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rer results

Happy to find out which are the most

discriminatory image features, but
-  Why these?

«  What do they represent?

«  Why in this combination?

Need for a
Data Exploration tool.
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Mali, Sikasso, around ... ¥
Field Constant Max. Number of Bins Number of Classes Classification Method
HISTOGRAM OF FIELD CONSTANTS field size v 5 v 4 v Jenks
Start Year
2014 v . .
Histogram of field size
End Year 5 Class 0 (4934.71-7000.64)
2014 - M Class 1(7000.64-11606.9)
B Class 2 (11606.9-19672.9)

4 B Class 3 (19672.9-26305.6)

Crop Type = 3
3

D Cotton (v}

2
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1
D Maize
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CLASSIFIED TIME SERIES
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Smallholder ag researchers:

Many projects target SHA.

Where these surveys include at least:
 Crop-labeled farm field geometries
« Timing of the crop season

My team at ITC has interest to develop
and deliver EO-based multitemporal field
statistics, to help grow the open access
STARS CSSL. At no or low cost.

ESA UNCLASSIFIED - For Official Use Rolf A. de By et al. | ITC | 27/09/2017 Slide 20

— 0] b c= o - I W = 1] — = 5 =m Il = B2 K = I+l European Space Agency



\\\\\\\
\\ \=CSd

&

Our group is advertising two positions, initially for 4 yrs resp.

6 yrs:

Assistant professor in GIS and RS
Tenure-track professor in Geodata Science
Deadline October 1, 2017.

Please refer to

”

www.utwente.nl/en/organization/careers
and follow path to > ITC > GIP
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DR.IR. R.A. (ROLF) DE BY

Associate Professor

Department of Geo-Information Processing

Faculty of Geo-Information Science and Earth Observation

P +31(0)53 4874 553 E ra.deby@utwente.nl
M +31(0)6 4604 2254 I www.utwente.nl/en
F +31(0)53 4874335 | www.itc.nl

P.0. Box 217 Building ITC
7500 AE Enschede Hengelosestraat 99
The Netherlands 7514 AE Enschede
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