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Obvexmom ucciedosaruss SBISIETCS AIrOpUTM d(PGEKTUBHOTO TOMCKA 00BEKTOB
WHTEpeca.

Ilpeomemom uccnedosanus SIBASETCS aNTOPUTM TIyOOKOro OOydeHUS s
b dexTuBHOrO movcka OOBEKTOB MHTEpeca B 0a3aX KOCMHUYECKUX H300paKeHUM
007BII0r0 00BEMA.

Llenvio pabomsi OBUIO TOCTAHOBJICHO pa3padOTaTh AITOPUTM TIYOOKOIO
oOyuenust st 3pGHEKTUBHOTO TOHMCKa OOBEKTOB MHTEpeca B 0a3aX KOCMHUYECKHX
n300pakeHuit 00JIbIIIOro 00bEMa.

Memoowl nposedenuss pabomel. W3yY€HUE CYIIECTBYIOMIMX JIETEKIIMOHHBIX
CeTell, UIyMOIOJABISAIONMX aBTODPHKOJEPOB, CBEPTOUHBIX HEUPOHHBIX CETEH,
CIIOCOOOB COKpAIlleHUs U30BITOYHBIX KaHAUAATOB Ha 00BbEKTHI, UCTIONb30BaHue NMS,
FAISS.

B x00e pabomul ObL1 pazpaboTaH U peaqn30BaH Ha SI3bIKE MPOTPAMMUPOBAHUS
Python anroputm 3¢ peKTHBHOrO MOMCKAa 0O0BEKTOB MHTEpPECAa B 0a3ax KOCMHYCCKUX
n3o0pakeHui  Oospioro oObema. Hammcano gaBa  BeO-IpUIIOKEHUS IS
UCIIOJIb30BaHUsl ajropuTMma. lcmonb3oBaHue TpUILIET TOTEPh W AyTMEHTAIIMM
MO3BOJISIET PA3HECTH B METPUUYECKOM MPOCTPAHCTBE BEKTOpAa MPHU3HAKOB Pa3HBIX
KJIACCOB MW cleNaTh uX Ooiyiee BbIpa3uTeIbHbIMU. UTOOBI H30€XKaTh MPOOJIEMBI
nepeoOydeHust OOJIBIION CETH Ha OTHOCUTEIHLHO HEOOJBIIIOM Ha0OPE TaHHBIX, MOMKHO
o0y4aTh HEOOJIBIITYIO CETh, KOTOpasi OyJeT MPUHUMATH Ha BXOJ] BEKTOpa MPU3HAKOB U3
OOJBIION U CIOXKHOM CEeTH.

Ionyuennwiti  pesynemam MOXHO HCIIOJNIB30BaTh B PA3IUYHBIX 3aJadax
KOMITBIOTEPHOTO 3pPEHHUS IO TOUCKY OOBEKTOB HMHTEpeca MO 3aJlaHHOW KapTUHKE-
3aMmpocy, UCTIOIB3YIOIINX CBEPTOYHBIC HEUPOHHBIC CETH.
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The object of research is an algorithm for effective search of objects of interest.

The subject of study is a deep learning algorithm for efficient search of objects
of interest in databases of large space images.

The aim of this work is to develop a deep learning algorithm for efficient search
of objects of interest in large databases of space images.

The methodology of study are existing detection networks, denoising
autoencoders, convolutional neural networks, possibilities to reduce redundant object
candidates, usage of NMS, FAISS.

During research and development an algorithm for the effective search for
objects of interest in large space image databases was developed and implemented in
Python. Two web applications were written to use the algorithm. The use of triplet loss
and augmentations makes it possible to spread different classes’ feature vectors in the
metric space and make them more expressive. To avoid the problem of retraining a
large network on a relatively small data set, you can train a small network that will
accept feature vectors from a large and complex network as input.

The result can be applied to various tasks of computer vision to search for objects
of interest for a given picture-query, using convolutional neural networks.



