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�¾ItÕs difficult to measure the impacts of 
elevated background levels of CO2 in 
the tropics

�¾Volcanoes in Costa Rica have been 
leaking CO2 into the overlying 
ecosystems similar to future 
atmospheric concentrations

�¾This provides a fortuitous natural 
experiment with which to test the 
ecosystem responses.

�¾UAS flights in will measure CO2 and 
plant response around volcanoes in 
Costa Rica in order to understand the 
ecosystem response in the tropics, the 
lungs of the planet.

Project Background



�¾Turrialba volcano

�¾Significant gradient

�¾Limited ingress locations

�¾3040 m (10,000 ft ) AGL

�¾Forested

�¾Vent

�¾Located in valley that runs 
from summit

�¾Weather

�¾Commonly overcast and 
windy

Issues: Environment



�¾ Current state of the art
�¾ Rough guidance, mostly by hand
�¾ Human-based sensor reactive 

flights
�¾ Limited by ceiling, endurance and 

payload size
�¾ UI not specifically designed for 

sampling
�¾ ÒHackingÓ solutions from COTS 

systems

Issues: Guidance



�¾Access to sensor required for 90 
minute calibration

�¾Pump, tubing, filters and sensors 
weigh 2.2 kg (5 lbs)

�¾Sensor is fairly large
�¾60+ minute flights to cover full area

Issues: Payload



S2 SPECIFICATIONS
�¾ Mission Capabilities

Ingress Protection (IP) IP42

Payload Weight vs Launch 1.4 kg (3 lbs) hand launchable, 2.3 kg (5 lb) rail or car launch

Flight Ceiling 6000 m (20,000 ft)

Max Winds Endured 15 m/s (30 kts)

�¾ Flight Characteristic (6 kft density alt)

Flight Speed 12 m/s (24 kts) stall, 18 m/s (35 kts) cruise

Flight Time 110 max, 90 min nominal

Range 110 km (60 nm) max, 92 km (50 nm) nominal

�¾ Vehicle Characteristic

Weight 5.2 kg (11.5 lbs) nominal, 6.6 kg (14.5 lbs) max

Wingspan 3.0 m (10.0 ft)

�¾ Payload Capabilities

Nose Cone Dimensions 20.3 cm (8 in) diameter, 63.2 cm (24.9 in) length

Power available for payload 50 W total

Payload Weight 2.3 kg (5 lbs) max with rail launch

Geotagging Position Accuracy Typically < 4m in all directions

Downlink Data Rates Serial Stream, 9500 bps



Payload Integration



Flights
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Results



Actual vs Simulated Flight with New Algorithm



New Sampling Patterns



New Sampling Patterns



New Sampling Patterns

�¾Simple double click back on itself makes this plan.
�¾New algorithm automatically tracks this.



New Sampling Patterns



Flight Testing



Flight Testing



Terrain Aware Patterns



Terrain Aware Patterns



Additional Sensing



�¾http:// bst.aero
�¾elstonj@bst.aero

CONTACT INFO


