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Introduction
* Yield Map

Yield (t ha) Nitrogen export (kg ha?)
W3-6 45 - 90
6-8 90 - 120
8-10 W 120 - 150
Mi0-12 M 150 - 180
MWi-15 M 180 - 225




Introduction
* Yield monitor
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Introduction
e Manual harvest
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Introduction
* Yield mapping in manual harvest
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Introduction
* Yield mapping in manual harvest

Data processing

Georreferencing of bags Yield map

L
¢ O
) S z n
19 0142011 B -
Laboratério de Agricultura de Precisio




Objective

v’ To demonstrate and compare different
data processing methods for vyield
mapping in manually harvested crops,

v’ To verify the accuracy of each method.
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Material and Methods

Citrus manual harvest
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Material and Methods

Data processing methods

Total of six methods divided into two types:

v The first type calculates yield at each bag location,
based on the mass and coverage area of the bag.

v' The second type calculates yield in a given area based
on the number of bags found within a searching field.
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Material and Methods

Method 1 — rectanqular bag coverage area
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Material and Methods

Method 2 — VVoronoi polygon
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Material and Methods

Method 3 and 4 — counting bags within grid cells
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Material and Methods

Methods 5 and 6 — counting bags within a given radius
(heat map)

a) . b)

~ o} Big bag = <
BTS /
i 1 '*?\ X
1 N O  Pixel
1 N B °
’ ANk N £ .\ . vord / ) A
| . + | Searching radius / \
. () N\

g g% :é: \ - 4'/ f = — — \\\

' L T 1 8‘* ":’7<> +— »\ "l" G
] %qc %Eh qI» \ / + \/ . \
, |
T%l% %n ﬁ‘bj)\’b A\hx 0 i ( V \ x —

N T4 ) b
| > y\

[
\

e
F
d”'
DO'
—-50
_— - p—o
0
9
P 1
S o
J Nla® 4
'l

(/r
\
AN

by 4
1y
~.

gé‘p,sp*
-

< ‘
v

mena?

L

Y
~.
.
-~

™\




Material and Methods

Accuracy evaluation

v' Reference yield map (modeled)

 Position of trees
 Fruit yield of each tree
e Baglocations

v' Comparison between reference and each yield map

e Correlation
* Average error
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Results and Discussion

Reference yield map Bag locations
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Results and Discussion
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Results and Discussion

Descriptive statistics of the reference yield map and from
different yield mapping methods

Reference Rectangular Voronoi Heatmap Heatmap Gridcell Grid cell
yieldmap bag coverage (15m) @GBOm) (25m) (50m)
Count 8450 2360 2360 2360 2360 416 113
----------------------------------- Mg hal ---=-======= =
Mean 34.85 35.09 35.35 34.94 34.94 33.93 35.85
Minimum 3.28 14.55 16.54 16.26 21.30 0.00 10.80
Maximum 64.21 53.63 54.11 67.75 51.28 108.01 108.01
Range 60.93 39.08 37.57 51.49 29.97 108.01 97.21
Standard 8.92 6.17 6.49 6.40 5.48 16.12  12.16
Deviation
______________________________________ % - -
Coeflicient 5 5 17.58 18.36 18.31 1568 4751 33.91
of Variation
ISH nLAP




Results and Discussion

Correlation and average error between yield mapping methods

and reference yield

R?* Average error (%) *
Rectangular bag coverage 0.77 15.19
Vorono1 0.75 15.72
Heat map (15 m) 0.68 17.09
Heat map (30 m) 0.54 20.12
Grid cell (25 m) 0.44 31.14
Grid cell (50 m) 0.55 21.37
* Against reference yield map




Conclusion

v'All methods presented similar average yield
and spatial variability patterns, but different
level of detail and accuracy.

v'The best yield mapping performance was
found on methods that calculate yield at every
bag location.

v’ These maps can show vyield variability with
good level of detail.
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Next steps

v'Test the methods in different scenarios and
sensitivity analyses (GPS error, spatial
variability patterns, etc).

v'"More repetitions and statistical delineation

CSH

Laboratério de Agricultura de Precisdo



- S
" o TRITRN TR TR TRISE -

HT

Pg\eelsmn Agﬂcult-urg
- 16", 2015

andre.colaco@usp.br

André F. Colaco; R. G. Trevisan, F. H. S. Karp, J. P. Molin

Biosystems Engineering Department
‘Luiz de Queiroz’ College of Agriculture

Laboratério de Agricultura de Precisdo Unive rsity Of Séo Pau IO

Piracicaba, Sao Paulo, Brazil



