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Time-Of-Flight components Scheimpflug components

Lidar made 100 times funkier
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The Scheimpflug Lidar Method



Scheimpflug lidar method
and instrument: Infinite focal
depth with large aperture.

Receiver

\e Filter

. \~
Transmitter N
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Brydegaard, M., Gebru, ﬁog QJ;}ABQ& S., "Super resolution laser radar
with blinking atmospheric particles — application to interacting flying

insects " Progress In Electromagnetics Research, Vol. 147, 141-151,
2014
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Infrared photograph, Tanzania 2016



Malaria mosquito rush-hour in Tanzania 25.000 Observations/Hour
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Measuring atmospheric backscatter thousands of times per second

Remote modulation spectroscopy with kHz entomological lidar
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Effective parameterization of laser radar

observations of atmospheric fauna
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Towards Quantitative Optical Cross Sections
in Entomological Laser Radar — Potential of
Temporal and Spherical Parameterizations
for Identifying Atmospheric Fauna

Mikkel Brydegaard'-23*



SCIENCE ADVANCES

ECOLOGY
Lidar reveals activity anomaly of malaria vectors
during pan-African eclipse

Mikkel Brydegaard'****, Samuel Jansson™, Elin Malmqvist®®, Yeromin P. Mlacha®*7,
Alem Gebru®**, Fredros Okumu®*®, Gerry F. Killeen*"""", Carsten Kirkeby™'?*



Are mosquitoes active during eclipses?
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Hyperspectral lidar with 2D imagers

a) Ranging view

Laser beam
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Recycling light and efficiency of
illumination in hyperspectral push

broom imaging vs hyperspectral lidar

oix transilluminate 100W ®

* In push broom P/N
each pixel footprint
* In hyperspectral lidar P
transilluminate all pixel foot prints

* The increase efficiency can be used
for:

* kHz sample rates
* Very low reflectances (e.g. clean air)

* Weak interactions such as fluorescence

Light shared
between all pixel
footprints

1W

Light recycled between
all pixel footprints
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Rapid prototyping with 3D printed sandwich architecture
1 week from Raytracing to physical prototype

1W@405nm, Speed: 120 Hz, Weight: 2 Kgs, total material cost: 3 kEur



Hyperspectral 3D scanning
of vegetation structure

IEEE JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS, VOL. 29, NO. 4, JULY/AUGUST 2023

Remote Vegetation Diagnostics in Ghana with a
Hyperspectral Fluorescence Lidar

Rabbi Boateng, Andrew Atiogbe Huzortey @, Yatana Adolphe Gbogbo, Assoumou saint-doria Yamoa @,
Jérémie T. Zoueu, Mikkel Brydegaard @, Benjamin Anderson @, and Hampus Ménefjord ©
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Intensity (normalised)

Spectra from local crops, Cape Coast, Ghana
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Fluorescent hyperspectral scanning of
vegetation structure in day light.
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Tagging by nectar source and fluoresce highlight pen
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Do different K T |
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Quantitative assessment of
distinct species activity feesvation demeity (coumteng
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Best FitLines RMSE
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Comparative study at four lvorian sites
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Comparative lidar assessment of richness at 4 sites

50 P . ; .
X Bush (512 m) X
45 X Ponds (214 m)
Rice/Tomato field (145 m)
40 F| X Lake (970 m)
%
o X
?30F
3 X
S 25
5
o)
€ 20F
. -]
v'Day-to-day assessment are consistent c .l
@
v'Sites show distinct richness and T ok 0
abundance X
. . o . 5 % x X
v'Richness is not necessarily increasing
with abundance — T

Observation (#/day)
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Assessment of diversity and diurnal activity
patterns in the Ivorian virgin forest Tai
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Initial results for Tai Ivorian virgin forest:
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Characterisation of light scattering from biological
by LED multiplexing
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A 7-dimensional optical instrument for biophotonic investigation,
Approximatly 107 unique pictures of the same object

Aspect angles Scatter angle Polarization angle




BIOSPACE — Bio Imaging Optical Spectral Polarimetric ccowor.ocp
Angular Compact Equipment

Aspect angle
Scatter angle
Polarization angle

Degree of linear polarization




Bark Beetle, True Colors, Copolarized
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ted with lidar echoes

Characterized wing secularity and resonance can be
ass0Cia
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Multi purpose instrument for gaining understanding and searching for
contrast in multiple domains
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Thanks for your attention!
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Re-upload: Entomological lidar made easy




