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An aerial platform for subcanopy wildfire monitoring, that can assist
firefighters by giving them real-time information about the spread of fire P ¢

and help them plan safe entry/exit routes. The system is capable of: ‘
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Operating in GPS-denied environments X
Relay map information back in real time with live camera feed N e X
Autonomously navigate the area while avoiding obstacles %= &

16+ Minutes of Safe, Reliable and Robust Flight /

Performance Requirements
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a drift of 4% T TR Y Range up to 150m
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e Fire perception subsystem consists of two
components, fire localization and mapping

# The former module estimates hotspot poses in the
camera frame. The later receives a stream of these

poses and fuses with odom data to map fire
#» Performance: localization error- 20cm, range- fm
Mapping frequency- 30Hz (Real-time)
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e Estimates the pose (position and crientation) of the

sUAS relative to its starting location.

o Utllizes data from 2 NIR cameras and an IMU

incorporating their calibration parameters and time
synchronization.

e Robust to vaned illumination variations in temperature

and abrupt maneuvers.

e Performance: dnft < 1% (100 meter loop),

Frequency- 30Hz (Real-time)

e P2P mode is used to navigate to a rough location
while avoiding obstacles.

» Exploration mode is used to explore the area where
hotspots need to be mapped.

» The central logic is wrtten in the autonomy manager
which handles the /o of these modes and
communicates control output to the FCU

e Each mode has its own interface script which handles
the internal states for the FSM logic.
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Validated Performance

: 2 Autonomously navigated
Localized itself @ oy m batween obstacles with
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