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Scenarios

intended output accidental output

infrastructure targets industrial accidents

DLR



DLR.de « Chart 4 > SPIE Defense + Security 9455-11 > Thomas Fischbach > 04/22/15

Detection schemes
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LIF: Principle and Capabilities (1)
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LIF: Principle and Capabilities (2)

example yeast

discrimination capabilities:
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LIF: Experimental setup

distance to target: 20 — 135 m (currently 22 m)

« excitation wavelengths: 280 nm, 355 nm - 20m@pto1sm) escens
* repetition rate: 10 Hz (5 Hz per wavelength) I N7 e—
* laser pulse: ~10 mJ with ~7 ns width rerosal or fuid
* telescope aperture: 400 mm
* spectrometer: PMT
. resolut_ion: 1 nm | | filters eneray
» bandwidth: 300 — 600 nm 4 : : N H measurement
Y
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Nd:YAG laser

355 nm

frequency conversion
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LIF: Acquired data
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Measurement timing

measurement (N laser pulses) N = 2(m+1)(n+1)
delay, delay, delay, . delay,

single laser 280 nm 355 nm

pulse period /
A
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DAQ signal data processing DAQ background data processing
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laser pulse fluorescence
pulse
/ \ camera gate
(300 ns)
Ons 195 nsto 225 ns

Example for 10 Hz: A measurement with 4 delays and 10 accumulated spectra takes approximately 8 s.

| 2x4x10x100ms= 8s |
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Measured substances

investigated substance groups: fungi, bacteria, enzymes,
amino acids, chemicals, plants, oils

solutions in deionized water at different concentrations in 20

ml cuvette p
« solutions are stirred during the measurement | T
« standoff distance: 22 m 7 y
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Data an aIySiS (classifier training by LDI Innovation)
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Online classification results
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Summary and Outlook

Summary

set up a standoff LIF system for detecting bioorganic and chemical substances

discrimination features: two different excitation wavelengths, time-dependent spectra

classifier training with various substance groups (living material, chemicals, natural surroundings)
successful automatic online classification within a few seconds (< 10 s)

Outlook

* increase repetition rate (up to 100 Hz)

* increase discrimination ability (e.g. 3rd and 4th excitation wavelength)
o differentiate classes (e.g. discriminate specific living material)

» extension of standoff distance
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Thank you for your attention!
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