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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ABTOMAaTH3allisg po3Mi3HaBaHHS Ta Kiacu@ikalii 1i1b0BUX 00'€KTIB 3a Bifle0JaHUMU 3 Kamep Oe3MiJIOTHOTOo

MIOBITPSAHOTO CyAHa.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Automation of recognition and classification of suspicious objects for video data from unmanned aircraft cameras

Pedepar yKpaiHCBKOIO:

O6'eKTOM JOCIIiIKEHHS € MOMYK i Kyacu@ikallisi 06'eKTiB Ha Bifjeo 3 KaMepy 6€3MiJIOTHOrO MOBITPSHOrO CyIHA
(BIIC). IIpepmeToM HOCIIiIKEHHS € METOIM PO3Ii3HaBaHHs Ta Kiacudikanii HiboBUX 00'€KTIB 32 JaHUMU 3 KaMep
inboBoro HaBaHTaxeHHs BIIC. MeToio po60oTH (3rilHO 3 TEXHIYHUM 3aBJAHHSIM) OYJI0 BIOCKOHAJIEHHS BiJOMUX,
pPO3poOKa HOBMX METOZIB po3ni3HaBaHHS Ta Kiaacuikalii 1[iiboBUX 06'eKTIiB 32 JTaHNUMU 3 Kamep LibOBOTrO
HaBaHTa)KeHHs 6e3MisIoTHOro NnoBiTpsiHoro cypHa (BIIC), a TakoX CTBOPEHHS Ha iX OCHOBI TPOrPaMHOTO
3a0€e31e4eHHs eKCIIepPUMEHTAJIbHOTO 3pa3Ka aBTOMATU30BaHOI CUCTEMHU PO3Ili3HaBaHHS Ta Kiacu@ikallii 11igb0BUX
00'€eKTiB 32 BilcOJaHUMU 3 KaMmep LiboBOro HaBaHTaXeHHs BIIC. OCHOBHI HayKOBi pe3yJIbTAaTH MOJISTAIOTh Y
HACTYIHOMY: 1) BIieple ofiepKaHO HOBI JIiHiliHI onlepaTopy HabIM>KEHHS YaCTKOBUX MOXiIHUX NIEPLIOTO Ta APYroro
nopsaxKy QyHKUil JBOX 3MIHHUX, BUXO/SIYY 3 MOJeJli 300paskeHHs1 Y BUTJIsA JliHiliHOI KoMbiHalii B-cninaiiniB
IpYyroro Ta 6isblll BUCOKUX MOPSIKIB, OJIM3bKUX [0 iHTEPHOJISILIIHUX Y CEPEHbOMY, 110 € OCHOBOIO MaTEMAaTUYHOTO
amapary J1s pe3yJbTaTiB, HaBe[leHUX Aali; 2) BLOCKOHAJIEHO METO/, MaCIITabHOro aHalidy Lu(pOBOro 300pakeHHs,
BUXOJSIYM 3 MOJieJli 300pakeHHsI y BUIJISIAY JiiHiliHOI KoM6iHauii B-craiiHiB, 10 3abe3nevye 6ibl BUCOKY
LIBUJIKOJiI0 [IpY peastisallii y mporpaMHOMY 3a6e3le4eHHi y TOPiBHSIHHI 3 MiJIX0J0M Ha OCHOBi BUKOPUCTAaHHS
IIBOBUMIpHUX raycciaHis; 3) Bneplie po3po6sieHO HOBUI MeTO], PO3ITi3HAaBaHHS Ta Kiacudikaliii 11i7IbOBUX 00'€KTIB
Ha 11dpoOBOMY 300pakeHHi Ta Bifle0, BUXOSI4YHU 3 MOJEJi 300paskeHHs! y BUIJISIAY JliHilHOI KoMbiHanii B-criaiiHis,
110, Ha BiMiHy Bif Biomoro metony SIFT Ta mesikux ioro Mmopudikaliil, He Mae aTeHTHUX OOMesKeHb; 4) Brieplie
po3pobiieHo iHpOpMaLifiHy TEXHOJIOTII0 aJallTUBHOrO MOLYKY, Kiacugikallii Ta po3ni3HaBaHHS Yy IOTOKOBOMY Bifieo
3 kamep BIIC 006'eKTiB, CX0OXXUX Ha LiJIb, IKA MOXE OYTHU SIHPOM aBTOMATHU30BAHMX CUCTEM IOLIYKY Mif03pinux
00'eKTiB [J1s1 337124 Pi3HOTO XapakTepy; 5) po3pobiieHo NporpamMHe 3abe3leyeHHs, 1o peanisye inpopmaliiny
TEXHOJIOTII0 alalITUBHOTO MOIIYKY, Kiacu@ikaliii Ta po3nisHaBaHHS 00'eKTiB i3 CAMOHABYaHHSIM, Ta K€ iHTErpOBaHO
IO CKJIaly pO3pO0JIEHOrO €KCIIEPMMEHTAJIBHOTO 3pa3ka IPOrpaMHO-anapaTHOTO KOMIUIEKCA MOIYKY Mif03pinx
06'exTiB. HOBU3HA OTPUMAaHUX PE3yJIbTaTiB MOJIATa€ y TOMY, 110 CEPEJ, aHAJIOTIB, IKi HE € CEKPETHUMU, 30Kpema
npencTaBieHux Ha XIV MibkHapogHill crienianizoBaniit BUCTaBLi "36post Ta 6e3mneka - 2017" 10-13 sxoBtHs 2017 p., M.
KuiB, pyHKI[iOHaTy aBTOMATU30BAHOTIO MOIIYKY I1i103PiNNX 06'€KTIB 3 YMOBM BiZICYTHOCTi €TaJIOHHUX 3Pa3KiB
HeMae. [ligcucreMa BU3HAYE€HHS KOOPAMHAT 3HaIeHUX 00'€KTiB 1Jae MEHIIYy TOYHICTb y IOPIBHSIHHI i3 3aIBJIEHOI0
(aye He cepTUdiKOBaHOI0) TOUHICTIO aHaJOTIB (po3pobku JIK "Ykpobopounpom", ninnpruemcts 'O "Jlira 060poOHHUX
nignpuemcts YKpainu" Ta iH.). Pesysnbratu HIP BukopucrosytoTecs B [AI1 "OpusoH-Hasgiranis", npo mo €
BiATIOBiHNI aKT BIIPOBA/I)KE€HHSI, 30Kpema: iHpopMalliliHa TEXHOJIOTiS pO3Mi3HaBaHHs Ta Kacudikalii 06'eKTiB 3
Bigeokamep BIIC Ta cuHXpoHi3alii Kagpy 3 JaHUMU CYyIIyTHMKOBOI HaBIraliliHOi CUCTEMU B aBBTOMATUYHOMY PEKUMI;
TEXHOJIOTisl IOCTO6POOKY iHpopMallii Ha OCHOBI aHasi3y rictorpam Ta MOIUQiKOBaHOTO METOly PO3Ili3HABaHHS Ha
OCHOBI aHali3y 0COOJIMBUX TOUOK BUXOZSUM 3i CIIaiH-Mo[eli 306paxkeHHs. Takox pesynbrata HIP
BUKOPUCTOBYIOTBCS B CIIIyI0UMX Kypcax Kadenpu npuknagHoi maremaruku HHIIIC: CrnenianizoBaHi MOBU

nporpammyBaHHs, basu nanux tTa O64YUCII0BaIbHI TEXHOJIOTII.

Pedepar aHI1iliChKOIO:

The research object is the search and classification of objects on the video from the unmanned aerial vehicle
camera (UAV). The subject of the study is the methods of recognition and classification of suspicious objects
according to the data from the suspicious load cells UAV. The purpose of the work (in accordance with the



specifications) is to improve the well-known, development of new methods for recognition and classification of
suspicious objects based on data from the unmanned aerial vehicle suspicious loading cameras (UAV), as well as
the creation of experimental prototype software of the automated recognition and classification system on their
basis target objects for video data from UAV suspicious load cells. The main scientific results are as follows: 1) the
new linear operators of the partial derivatives of the first and second order functions of two variables are the first
obtained, based on the model of the image in the form of a linear combination of B-splines of the second and
higher orders, close to the interpolation average, which is the basis of the mathematical apparatus for the results
given further; 2) the method of large-scale analysis of a digital image is improved, proceeding from the model of
the image in the form of a linear combination of B-splines, which provides higher performance when implemented
in software compared with the approach based on the use of two-dimensional gaussians; 3) at first time, a new
method for recognizing and classifying suspicious objects on a digital image and video was developed for the first
time, based on the model of the image in the form of a linear combination of B-splines, which, unlike the known
SIFT method and some of its modifications, has no patent constraints; 4) for the first time the information
technology of adaptive search, classification and recognition in the streaming video from UAV cameras has been
developed; objects similar to the target, which can be the core of automated search systems for suspicious objects
for problems of different character; 5) software is developed that implements the information technology of
adaptive search, classification and recognition of objects with self-study, and which is integrated into the
developed prototype of the software-hardware complex of search of suspicious objects. The novelty of the results
obtained is that among the analogues that are not secret, in particular, presented at the XIV International
Specialized Exhibition "Weapons and Security - 2017" on October 10-13, 2017, Kyiv, the function of the automated
search of suspicious objects for no conditions for the absence of reference samples. The subsystem of the
determination of the coordinates of the identified objects gives less accuracy in comparison with the declared (but
not certified) accuracy of analogues (development of the State Enterprise "Ukroboronprom", enterprises of the
NGO "League of Defense Enterprises of Ukraine", etc.). The results of the research work are used by the State
Enterprise "Orizon Navigation", which is an appropriate implementation act, in particular: information technology
for the recognition and classification of objects from the UAV cameras and the synchronization of the frame with
the data of the satellite navigation system in the automatic mode; Post-processing information technology based
on histogram analysis and modified recognition method based on the analysis of special points based on the
spline-model of the image.
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