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Objectives/Goals Abstract \
In this investigation, alightweight, optic flow-based collision detecjroms ' ,
real-time was devel oped with the goal of achieving key benchmarks,erotRS{ety apd mobility (100%
and 80% respectively) while running in real time aboard a mobild : R ON gyroscopic data, the
detector calculates an inferred path triangle, enabling it to respghd § ial®R I real-world situationsin
which the camera heading vector is not necessarily ins heading vector, such
asrotation and dlip.
Methods/M aterials
The detector was implemented aboard aHP Envy TS 14 P Sing the NumPy and OpenCV
libraries. A LEGO Mindstorms NXT 2.0 kit was us S 2xXQobile robotic platform with a
turntable upon which an iPhone 4s was mounted. The Pl Rgd Ysrayscale video to the PC for
processing. This detector platform was placed in a tadi went, which consisted of alevel testing
surface perpendicular to a video monitor.
Static and dynamic virtual obstacles were digslg By rotating the iPhone mounting
turntable so that the perceived origin of norMg phQgressivedRfC flow vectors was not at the center of the
cameratsfield of view, conditions%otatlon ah stewere ssimulated. A true positive (TP), true negative
(TN), false positive (FP), or falsen s(ded for each trial; the safety and mobility scores

Results

Out of the 64 trials, 100% net salsy : Qobility were achieved. In other words, the algorithm
never failed to detect impending calligohsand incd«fectly detected an impending collision approximately

15% of the time.
Conclusions/Discussion
Theﬂ_a results consti_tute evide
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Summary

ent
W tic flow-based collision detection algorithm capable of running in real-time was
al

A novel
developed of achieving key benchmarks for both safety and mobility.
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