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Goals

Preliminary studies (mid scale)

• Design experiments that serve as proxy for fieldscale experiments.
• Develop methods for education in a field setting.
• Facilitate outreach through involvement of local
authorities and K-12 students.
• Enable community engagement through clear
articulation of science goals.

• Nov 10, 2018 field trip for ‘Flying Science: Data from UAVs'
course.
• A proxy plume created using coal fire, pressure of flow
enhanced using a leaf blower.
• UAV-based air sample system was designed.
• Plume morphology, UV spectral signature, and thermal
imagery acquired and analyzed.

Challenge tasks for students
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servo motor

Vehicle
Design a versatile multi-rotor and
an air-sampler system to securely
collect and return a sample.
UAV with custom air
sampler ~ $1200

B

air sampler

Plume Morphology
Estimate realtime 3-D
map of the plume.
StereoLabs
ZED 3-D stereo
camera ~ $600

C

Spectroscopy
Background (sky, hill) and plume
spectral signatures acquired in the UV
(178-400nm) range. SO2 absorbance
peak expected at 310nm.
OceanOptics FLAME
UV-VIS spectrometer
~ $4000

D

Thermal properties
Capture thermal imagery with low-cost
thermal camera to characterize plume
thermodynamic properties (analysis
ongoing).

3-D reconstruction of
plume at 1 Hz with stereo
cameras
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Absorbance for background
points corresponding to sky and
hills were acquired before
starting the smoke plume.

FLIR One Pro thermal
camera for iOS ~ $375

Observations
• UAV navigation and sample collection should be
automated for higher precision.
• Spectroscopy of plume can benefit from a
repeatable setup, e.g., with a pan-tilt
mechanism.
• Hill background shows strong UV absorption,
possible due to presence of trees (chlorophyll).

Next steps
• Use 3-D plume map to guide UAV to specific spots for sample
acquisition.
• Acquire and use UV spectroscopy and thermal data onboard the
UAV for optimal sample collection decisions.
• Design a system for collecting multiple samples.
• Design small (lab) scale and field (volcano) scale experiments.

