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Research timeline

1. Environment model testing & development

2. Initial tests of Global Path Planner (GPP)

t 2a. Verification of the criteria

A. \é's'b'gt{ggaph 2b. Comparison of chosen global optimization algorithms
-base (I-GWO, ACOz, PSO, GA)

———— 3. Verification tests of Local Path Planner (LPP)

3a. Comparison of chosen RRT algorithms (RRT, RRT*, BIRRT)
3b. Validation of dynamic path planning in simulation
3c. Validation tests on target hardware

4. Integration tests of the Initial version of APP

>< ': 4a. Flight and pollution sampling tests in simulation
4bh. Integration tests with external software (ArduPilot Mission Planner)

5. Final verification & validation of updated APP




Early concept: Simple collision avoidance

Simulated Path vs Smoothed RRT Path
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Embedded: LPP t
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Final: Dynamic local re-planning

Initial path
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Final: APP integration with TS110

[—1Pollution source | (ACORY), 1st run
= Wind vectors :
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Final: APP integrated with Mission Planner

Global path (PSO), 1st run
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Summary & conclusions

* APP was successfully integrated with ArduPilot Mission Planner
and validated on a real UAV

* Elevation map Is more efficient than 3D occupancy map

* Visibility Graphs present an interesting option, but in their
current 3D implementation are computationally intensive

* Stochastic RRT algorithms are fast, but in limited time provide
non-repeatable solutions

* ACORr & PSO were found optimal for global planning
(multi-criteria optimization) and RRT* for local planning 11
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Total computation time for 1e+06 random queries

Executed in a for loop All points as a matrix
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Early concept: Dynamic local re-planning

1st path calculation

2nd path calculation (after 15 mins)
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