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Precision farming;
remote sensing

World view 2

Remote sensing = map spatial variability in plant properties

How does it work?




Remote sensing of
vegetation

(¥ 5] C LTy
& g ¢ £
o iy o &
- 2 94,4808 ¢c (2
4 05382 T \ g
-:g >m m i >0 o ) g
v = Uv IR =
o = o
£ = 300 400 500 600 700 800 o
W —
Wavelength | | EN : __ ;
innm 1 10 102 103 104 105 106
Visible light
X rays Ultraviolet Infrared (IR)

(UV)




Reflectance []
= o o o
N W o [$2]

©
-

Remote sensing of
vegetation

Near Infrared Short Wave Infrare
(NIR) | (SWIR)
> € >

<€

o

e

1 1 | | 1 1 | | | I
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
wavelength [nm]




Remote sensing of
vegetation

,«5.&\ " %
4 \ :
/ \
f 3
{ ]
f - 4 |
P e ) /
X, y
_ \

Reflectance [-]

Pigments: - Chlorophyll
- Carotenoids

|
1000

|
1500
wavelength [nm]

- Anthocyanins |




Remote sensing of
vegetation

G

Reflectance
e I
w -

e
M

0.6
a1- 1
05 /\
05w 1000 1500 2000 2500
Wavelength [nm]

1]
1 0.4
l
E A
- 0.3 /\' AT
r ¥
1
0.2 H
: -,
H £
01 T r
] r
) . b o~
k= -1'\’-5,;" } ) \fl" O
50 1000 1500 2000 2500
Wavelength [nm]
07
0.6 w
A
l"". '
0.5 ',‘ v ‘:
F
s i :
: ,: -
T 03 :
. . . . 04 H
Variation in spectral properties A
’ E "“\
= : 'f
0.1 : J
I,,‘\‘\..: | (%) "',’¢‘\\~~~.
° 500 1000 1500 2000 2500

Wavelength [nm]

Proxy for variation in plant vigor



Remote monitoring of
orchards

Reflectance [1
&

400 600 300 1000 1200 1400 1600 1800 2000 2200 2400
wavelength [nm]




Remote monitoring of
orchards

Tree vigor
Yield determination/forecasting
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Tree vigor

Hyperspectral (ASD)

Pear trees - water stress Thermal (FLIR
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Tree vigor

e .

Pear trees - water stress

Tree response:

* stomatal conductance\ (9DAS)
 Leaf/canopy water content (Spectral - 1550-1750 nm range)\ (9DAS)

. Canopytemperature/ (18DAS)

Struthers et al. (2015)
Struthers et al. (submitted)
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Tree vigor

Pear trees - water stress
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Tree vigor

Pear trees - water stress
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World view 2

Van Beek et al. (2013)
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Remote monitoring of
orchards -

* Tree vigor

* Pear trees - water stress
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* Yield determination/forecasting
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Somers et al. (2010)
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Yield determination/forecasting

1

¢ : VYigor measurements

Irrigated orchard soon o

: Spectral measurements
100 | Rainfed orchard : A AAsA AA i

Rain surplus
Rain deficit

-100}

Cumulative rain deficit
[Precipitation (mm/day) - ETo (mm/day)]

-200+

2011
2012 :

300} : 5
2013 Full bloom Harvest

0 100 200 300
Day of Year (DOY)




Remote monitoring of
orchards

Yield determination/forecasting .

—Yield (kgftree)
B Yield (# fruits/tree)
—— Firmness (kg/0.5 cm?)
TSS (°brix)
1 ‘ . ReNDVI — Color {(Chroma)
— Color {Hue)

oo -80 -60 -40
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What'’s possible:
* Tree vigor
* Yield determination/forecasting

What's the problem?




Remote monitoring of
orchards

What'’s the problem?

World view 2

Remote sensing = map(spatial variability jn plant properties

Relative = absolute
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What'’s the problem?

World view 2

Remote sensing = map spatial variability in(plant properties

Symptoms vs causal factors
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What'’s the problem?

World view 2

Remote sensing = map spatial variability in plant properties

Good communication with farmer (expert!) needed
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops
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Hank et al. (2014)
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What'’s the problem?

* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops

Flowers per
Treatment
tree
Control 84
Stressed 140
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops

* The technology
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World view 2

Van Beek et al. (2013)
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops
* The technology

* 2m resolution
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops
* The technology

* 2m resolution
-
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* What’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops
* The technology

* 2m resolution
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops

* The technology
* 2m resolution
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops
* The technology

* 2m resolution

* Viewing angles
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What'’s the problem?
* Remote sensing = map spatial variability in plant properties

* Annuals VS perennial crops
* The technology |

* 2m resolution

* Viewing angles
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A way to go?

* Combine any information source available (Remote sensing and

non-remote SenSing)
! ‘ " -K \i ~@’
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Hank et al. (2014)
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A way to go?

* Combine any information source available (Remote sensing and
non-remote sensing)
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World view 2

Van Beek et al. (2013)
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A new initiative: drone-port

* Combine expertise of 3 partners in unique area
* Centralize remote sensing (drones) research + data on fruit

cfruit AT
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