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Appendix A: R-code for image classification and object detection
· File “Teickner et al_ vignette.Rmd” which executes the classification and self-written R-package “TraceIdentification” entitled “Identification of Fluorescent Traits in High-Resolution Aerial Images”. Version: 0.0.0.9000. Additional R-packages to conduct the data processing and this package depends on are raster, EBImage, sinkr, Hmisc, e1071, doParallel, foreach, caret. (see citations in main manuscript). Requieres data files from Appendix C.
> In the final manuscript version, this will be linked to and available from github repository.
Appendix B: Extended Methods_ UV light source and fluorescent dyes
We used light-emitting diodes with ultraviolet wave-length spectra (UV-LED) to excite the fluorescence of the used fluorescent dyes. We decided to use these UV-LED, because they provide a cheap solution in comparison to other technology such as lasers, while allowing for intensive radiation well defined spectral ranges. The UV-LED in our study were of 3.1 x 2.7 mm² size and feature a broad beam angle of 120°, wave-length spectra of 395-400 nm and light output of up to 48 lumen (RevoART, type SMD 3528). We operated the UV-LEDs in parallel with 4 x 25 cm (100 SMD-LEDs) at a voltage of 12VDC at 400mA, corresponding approximately to 4.8 (W/m). 
To prevent short-circuits in UV-LEDs and the lithium polymer battery-pack, we used 1206’er SMD-resistors with 1/4 W @ 1% tolerance and current regulation diodes (CRD; i.e. a combination of an integrated switch with an JFET, 1N5283). This enabled a constant current drain across a wide range of the cell voltage and no further resistors had to be used (such as safety fuses, e.g. 2A/F/12VDC).
We selected three fluorescent dyes (GloMania, UVPP-SET-10, dyes yellow, green and neon pink) to achieve fluorescent traces. The underlying chemical substance differs amongst dyes and likewise characteristic features of these substances, e.g. Fluorescein exhibits strong fluorescence with an absorption peak at 492 nm, an emission peak at 517 nm and a relative low photo stability. 
Since the used UV-LEDs feature defined wave-length spectra (see above), the fluorescent tracers were excited at different parts of their spectra, yielding differences in visible fluorescence on images. In consequence, we only choose the best illuminated tracer, which was the yellow one consisting of fluorescein. This indicates, future studies need to carefully match the UV-LEDs wave-length spectra with the required spectra of a chosen fluorescent dye to ensure sufficient excitation.


Appendix C: data files
· File “object_detection_data.csv” for statistical analysis.
> In the final manuscript version, data to conduct image classification running R-script from Appendix A will be linked to and available from github repository.
Appendix D: R-code for statistical analysis
· File “Teickner et al_statistics.R”.

Drones 2018, 2, x; doi: FOR PEER REVIEW 	www.mdpi.com/journal/drones


image1.png




image10.png




image2.png
. drones




