From Satellite to Silo: The impact of
EGNOS on Precision Farming
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The European Commission’s GALA study gives a
good indication of the pressures faced by farmers




Precision farming helps the farmer to manage arable
variability and to optimise the yield / cost ratio




Put simply, it turns one 100-hectare field into 100
one-hectare fields to optimise the yield / cost ratio

Precision Farming

Application map Yield Map



Precision farming can deliver significant cost
savings to larger farms ...

» The European Commission’s GALA
study identifies the ben
precision farming




... but the high entry cost of precision farming is a
barrier, and many farmers have cash-flow problems

» The cost of a combine harvester is
about 265 k$ and an L-band DGPS
system Is around 4100 § 1

» Farmers with




EGNOS will provide farmers with a new and
cost-effective source of differential signals

» EGNOS has distinct benefits over the current radi
commercial systems







Booz Allen joined up with LH Agro(UK) Ltd and CBI
Ltd for the purposes of this demonstration

» Booz Allen Hamilton
— project manager




We set well-defined aims, and waited for dry weather

to harvest the wheat
» The aim of this demonstration was to

use ESTB to geolocate th
' ' .‘h*

allows yield maps to be ,,roduce




We ran the demo at St lves near Cambridge in
England on 21st and 22nd August 2001




The wheat harvested from this field gives the farmer
an income of about 38 kEuro

» 36.5 hectare field

» Yield is around 8 tonnes per hectare

» Selling price is about 130 Euro per tonne

» Field value is approximately 38000 Euro







Our data processing scheme is tuned to existing
hardware and software ...

- . Data manipulation
Existing Existing in EXCEL to create

at LH Agro two data sets ] GIS
- S — , | Existing at
GPS

LH Agro
Beacon Binary
o ile Mappin
Receiver OlFJitfam _ inéc?sc\:ll:‘o':rr;at PP
Integ rated Bmary.. to for EXCEL Beacon file
Ascii suitable for GIS
L. System
Existing Yield 5 Data
at LH Agro Monitor | vield Rate Processing
Data

Javad
EGNOS \
Receiver

EGNOS yield file

suitable for GIS
Sourced

Yield
Mapping
from CBI Existing at LH Agro,

Ltd converts from Binary to GIS
ASCII .csv for EXCEL Existing at
LH Agro




... but the binary / ASCII conversion has provided a
real challenge due to incompatible timestamps ...

» We need to match the NMEA
timestamps and those in the Ag

& ong
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... and caused us to revisit our processing strategy




Expressing the results graphically shows a small
bias between the beacon and ESTB positions
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...and removing the bias leads to good agreement
between the beacon and ESTB positions
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These can be justified as unmodelled antenna

» The beacon and ESTB receivers

used different antennas si

about 30cm apart on th

offsets and a reference frame misunderstanding

Beacon

ESTB ;




The beacon and ESTB solutions are in close
agreement ... and these results may be pessimistic

» There is a close agreement between 4

50 %-ile: 1.1m
the beacon and EGNOS 95 %-ile: 3.2m




The resulting yield map - same for beacon and ESTB
- shows areas with good and bad yield
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Bad yield (red)
caused by
flooding

Bad yield due to

poor soil and residual
chemicals from
growing onions

Good yield (green)
may require extra
fertiliser

131.7m







We see EGNOS making a positive contribution,
extending the benefits of precision farming




Questions?
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