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PE®EPAT

JunnomHas padora, 51 ctp., 34 puc., 16 ICTOYHUKOB, 3 NPUIIOKEHHUS.

HEMPOHHBIE CETHU, DEEP LEARNING, IIJIAT®OPMA DIGITS,
PACIIOBHABAHUME OBBEKTOB, SPACENET, OPENCV, TEMPLATE
MATCHING

OOBEKTOM HCCIEIOBAaHUS SIBISETCS AJITOPUTM JIETEKTUPOBAHMS OOBEKTOB

]_II/I(prBBIX CIIYTHHUKOBBIX H306pa)K€HHﬁ Ha OCHOBC IIOAXO0Ja I‘J'IY6I/IHHOFO O6y‘-I€HI/IH.

HGHB pa6OTBII I/ICCJIGIIOBaHI/Ie U TCCTUPOBAHUC AJITOPHUTMOB IIOHMCKaA 00BEKTOB

Ha HUQPPOBBIX N300paXKEHUSIX (aBUALIMOHHBIX CHUMKAX ).

B xo/e BbINONHEHNs OBLIM MOJIYYEHBI CIEAYIOIUE PE3YIbTaThI:

1. V3y4yeH TeopeTHUEeCKUi MaTepual O HEMPOHHBIX CETAX M METOAaxX IIyOMHHOIrO
oOyJeHus.

2. UByueHbl CTpyKTypa W MapkupoBka 0a3bl m3oOpaxkeHuit SpaceNet. N3yuen
0a3oBbiii (pyHkironan cucrembl DIGITS ot NVIDIA.

3. PeanuzoBan tectoBbIt anroputM 00ydeHusi cetu DetectNet mist neTekTupoBaHus
00BEKTOB Ha N300PAKEHHUSIX.

4. TloaroroBieHa OOMIMpPHAs BHIOOPKA CIIyTHUKOBBIX CHHMKOB aBHMada3 OT pa3HBIX
NIOCTABUIMKOB JaHHbIX. [IpoBereHa pa3MeTka CcamoJIETOB Ha IOATOTOBJIEHHOM
BBIOOPKE.

5. Brmonneno ob6ydenue HeiiponHoit cetu DetectNet ma moaroroBneHHOM 06aze
M300PaKCHUM.

6. BrinosgHeHO cpaBHEHHE Pe3yJIbTaTOB PACIO3HABaHUSI 0OBEKTOB Ha N300PAKEHUSIX

C TIOMOILIBIO IETEKTUPOBAHUS MO MIAa0JIOHY M HEUPOHHOM CEThIO.



ABSTRACT

Graduate work, 51 p., 34 figures, 16 sources, 3 applications.

NEURAL NETWORK, DEEP LEARNING, DIGITS, OBJECT DETECTION,
SPACENET, OPENCYV, TEMPLATE MATCHING.

Object of research is the deep learning algorithm for object detection of satellite

images.

Goal of research is to study and testing of algorithms for objects detection on

digital images (aviation images).
During the current research the following results were obtained:

1. The theoretical material of neural networks and deep learning is considered.

2. The structure and annotation of the SpaceNet image database have been studied.
The basic functional of the DIGITS system from NVIDIA has been studied.

3. A test algorithm for learning the DetectNet network for image recognition has
been implemented and tested.

4. A collection of satellite images of air bases from different data providers was
prepared. Aircrafts have been marked on the prepared samples.

5. The neural network DetectNet has been trained on the prepared image base.

6. A comparison of recognition results of objects in images by means of pattern

detection and neural network is made.



