
(a)

(b) (c)

12 empty nests (01-12)

21 birds in 15 nests (13-27)

44 birds not in nests (28-65)

3 unknown (65-67)

total: 27 nests and 65 birds 

24.3m

15.9m

N

N

Airborne Optical Sectioning for Nesting Observation, Nature SciRep, 2020
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synthetic aperture 

plane (SAP)

drone poses

φ
θ

d

visualization

drone poses

rendering camera

field of view

Optimal FP parameters - automatic and fast?
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Pose Error Reduction for Focus Enhancement in Thermal Synthetic Aperture Visualization, IEEE 

Geoscience and Remote Sensing Letters, 2020 (submitted)



no occlusion (open field)occlusion (forest)

Search and Rescue by Airborne Optical Sectioning (SARAOS) 

FLIR thermal 

dataset
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Single Images

AP score: 24.8% 

precision/recall: 21.1/50.4%

detected: 5,422 out of 10,765

16,166 false positives 



AOS Integral Images

AP score: 92.2% 

precision/recall: 96.4/93%

detected: 53 out of 57

2 false positives (branches and a dog)
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2D SA, CV pose estimation

single image

To get this running fast on the drone and during flight:

- short linear (1D) apertures

- GPS/IMU-based pose estimation

- digital elevation model to compute integral image for 

focal surface and drone control on Raspberry Pi

- classification with YOLO4-tiny on 

Intel Neural Compute Stick 

- training set = test set of the previous study

Real-Time



2D SA, CV pose estimation 1D SA, GPS/IMU pose estimationsingle image







1D Synthetic Aperture



Adaptive Path Planing



Visual Enhancement



What‘s next?
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- better unmanned aircraft (several-hundred km range) 

and cooperation with manufacturer

- possible integration into manned aircrafts 

(helicopters)

- trial missions with rescue teams

(ÖAMTC, police, Bundesheer)  

- more training data, 

better classifiers, 

improved occlusion removal

- autonomous path-planning 

(on the fly) 

- …



Endurance



Rega



Connectivity



Thank you! www.jku.at/cg


