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Introduction



What are Project Goals and Objectives ?

Remote sensing of water deficiency stress in crops.

Automatic precise crop irrigation based multispectral
imaging.

Targeted resource-sensitive water supply.

Precise geo-referenced monitoring system.
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System Configuration



System Configuration
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System Configuration
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Materials and Methods



What are the Measurement Methods ?

Correlation between temperature and water content of the
crop.
Reflection of the short-wave infrared (swir) radiation

(1450 nm) for estimating the water content.
Thermal imaging for estimating the plant temperature.
Camera System mounted on rails (indoor), i.e. greenhouse and
UAV (outdoor).

Cameras

Hyperspectral
VIS NIR/SWIR
— - IR — TIRILWIR
| — —

I R R R T T R I R R T T R R I T R R R T T R R R T T TR e s—
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 75-13x10°
‘Wavelength (nm)

Long-wave

UV| Visible | Near-infrared ‘ Short-wave infrared
infrared

Wataer content - - - -
Temperature
mmm _Chloroohvll content. photosvstem Il auantum efficiency

Credit: www.sciencedirect.com

Lukasz Rojek M.Sc., WhereCamp, 7th November 2018



Crop Water Stress Index (CWSI)

The Crop Water Stress Index can be used as an indicator of stomatal
closure and water deficit stress as well as a means for targeted and
precise irrigation.

Tleaf - Twet

CWSl = ——
Tdry - Twet
Teat - - - is the current leaf temperature.
Tiet - - - is the lower boundary for leaf temperature.
Tary - .- is the upper boundary for leaf temperature.
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Crop Water Stress Index (CWSI)
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How does the Visible Near Infrared (VNIR) work ?
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into food. Infrared is all that is
left over.

Near-infrared
replaces Red
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Two images are combined

Credit: www.raspberrypi.org & www.infragram.org



Rosco Storaro Blue

Vegetation Reflection Spectrum
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Rosco Storaro Blue
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Bayer-Filter

Incoming Light
Filter
Sony IMX 219 Sensor Array
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The Sony IMX219 CMOS Sensor uses the Bayer filter in visible

spectral range from 400 to 700 nm. The filter pattern has the
BGGR channel order.
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Normalized Difference Vegetation Index (NDVI)
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Normalized Difference Vegetation Index (NDVI)

NIR Red . NIR Blue
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Normalized Difference Vegetation Index (NDVI)
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Thermal Infrared (TIR)

Credit: www.flir.com

Resolution 336x256 px
Lens 13mm; 25° x 19°
Spectral Range 7.5-13.5 um
File Formats JPEG, RJPEG, TIFF
Interfaces USB, PWM, MAVLink
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Wet Leaf (lower boundary)
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Dry Leaf (upper boundary)
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Short Wave Infrared (SWIR)
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Credit: www.xencis.com

Resolution 336x256 px
Sensor Type InGaAs
Spectral Range 0.9 - 1.7 pm
Depth 14-bit
Interface GigE
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Normalized Difference Water Index (NDWI)
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1450nm vs 1300nm
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Image Overlap
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Image Overlap
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Image Overlap
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Image Overlap
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Image Overlap
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Image Overlap

Threshold NolR Mask

Thermal Overlap
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Test Field




Rail System
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Prototype
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Questions 7
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