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Bekropubie mpencraBieHuss Oputm mocuutaHbl s 40 THICSY TEKCTOBBIX BXOJOB (CIIOB W CIIOBOCOYCTAHUI) M3
RuWordNet, kotopsie BcTpedanuch B coopanHoM kopiryce He MeHee 100 pa3. Otodpano 200 cmoB, mist KoTopex 20
OMKalIMX K HAM TI0 KOpITycy cioB pacmonararorcs B RuWordNet Ha paccrosHun 6onee 4 maroB mo CeMaHTHIECKUM
OTHOIICHUSM.

MsI ipotoykaeM HccieIoBaHue, HauaToe padoTe [2], HO B OTINYKE OT MMPOBEACHHOTO B HEH MACCOBOTO aHAIIN32
JAHHBIX, B JTAHHOW pa0oTe MPOBOAWTCS TINATEIHHBINA JIMHTBUCTHUYCCKUN aHaIN3 HEOONBIIOr0 YUCIa MIPUMEPOB, Ha
OCHOBE KOTOpPOro BBIABIIOTCA Tpobensl B RuWordNet (mpomyck ciioB, KOHIIENITOB, CEMaHTHYECKHUX OTHOIICHUI),
AHAM3UPYIOTCS IPUYMHBI MTOSBIICHUS POOEIIOB, a TAaKXKe JAIOTCS O0IIHe PEKOMEHIAINHA 110 00OHAPYKEHHUIO OIMTHOOK U
BEIBJIICHUIO CMa0bix MecT B RuWordNet, MmoTeHIMANEHO BO3MOXHBIX HCTOYHUKOB OMIUMOOK. JIaHHEIA TOAXOM
MIPUMEHUM U K JPYIUM JEKCHICCKUM OHTOJIOTHSIM U Te3aypycam.
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A fundamental limitation of digital particle image velocimetry (DPIV) is its dynamic velocity range (DVR),
which is the ratio of the maximum measurable velocity to the minimum measurable velocity. The maximum measurable
velocity is the maximum possible particle displacement within each interrogation area on two paired images. The
minimum measurable velocity is the smallest measurable particle displacement between pixels in two paired images
from a video. To overcome the DVR limition, standard DPIV research has required signi cant hardware investments,
which confined DPIV applications mostly to academic or industrial research environments. A possible solution is cloud
computing where DPIV analysis of video frames is executed in the cloud by a collection of GPUs. This solution,
however, critically depends on continuous broadband internet access, which is not available in some areas.

We propose a method to distribute DPIV-based motion vector analysis of videos over ad hoc networks of
raspberry pi computers. In this network, one node acts as a dispatcher in that it captures video and dispatches video
frames to the processor nodes. Each processor node uses multi-threading to analyze an allocated subset of consecutive
frames and returns the results back to the dispatcher. We implemented this method in a six-node ad hoc network to do
DPIV-based motion vector analysis of directional honeybee trafic videos to compute honeybee motion vectors and
classify them as incoming, outgoing, and lateral. The network reduces the average processing time of 30-second videos
from =2.5 hours on a single rapsberry pi to ~19.5 minutes. Obviously, the inclusion of additional nodes into the network
is expected to decrease the average video processing time. Specically, our estimates indicate that a network of
~20 nodes is likely to bring the average 30-second video processing time to under one minute. Our results bode well for
citizen science in that such ad hoc networks can be replicated without significant hardware and maintenance costs.
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3HAaYUTENPHOEC YBEIWYCHHE KOJMMYECTBA JCHCTBYIOIIMX aBTOMATH3MPOBAHHBIX CHCTEM VIIPaBICHUS TpeOyer
TIOBEIIIICHUS TTPOU3BOAUTENEHOCTH Tpyda WT-mepcoHana, 9to BiedeT 3a coOOil BHEApPEHWE HOBBIX TEXHOJOTHH B
MpoIiecC TEXHUYECKOro oOcmyxkuBaHUsS. OMHONW W3 TAaKWX TEXHOJOTHMH SBIsAETCS MammuHHOEe oOydenume (Machine
Learning, ML). B crathe mpencTaBiieHBl pe3yabTaThl aHAIN3a ONPEICIICHUS BO3MOXKHOCTH €r'0 HCIIOIh30BAHUS IS
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