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Junnomuas paborta conepkut: 43ctpanuiisl, 17 wnmoctpaiuii (pucyHkon), 1
Tabauiy, 11ucnonp30BaHHBIX JIMTEPATYPHBIX HCTOYHUKOB.

Kuaruessie caoBa: JIBIDKEHUE YACTHUL], MUKPOCKOIINA,
JIMHAMMWYECKMIT OBBEKT, TPEKUHI, YOLOV3, OPENCV

O0beKTOM HcC/IeJ0OBAHNSA ABJISIOTCS Pa3IMYHbIC BUACONOCIEI0BATEILHOCTH
C MEJIKUMH XaOTHYHO JABIKYILIUMUCS O0BEKTaMHU.

Heabto 1unioMHoil padoThl siBJsAETCH pa3padoTka HauboJee MOIXOASIIEr0
M0JIX0/1a, TTO3BOJISIOIIET0 OTCIICKUBATH MEJIKHE OOBEKTHI Ha
BUICOIOCIIE0BATEIHHOCTH.

B pe3yabTarte uccie10BaHus MMOIYy4€HbI CISAYIOUINE PE3yIbTaThl:

10 TIOCTPOCHHOMY B pa0oTe IJIaHy ObUIA MPOAHATU3UPOBAHBI U
MIPOTECTUPOBAHBI METO/IbI CCIICOBAHMSI IBUXKEHUSI MEJIKUX O0BEKTOB Ha
BUICOIOCIICI0OBATEIBHOCTH

C/IeTIaHbl BBIBOJbI OTHOCUTEIIBHO KaXKJI0T0 U3 aIrOPUTMOB

pa3paboTaH MOAXO0] K UCCICOBAHHIO IBIKEHUS MEIKUX JTUHAMHYECKUX
00BEKTOB

Metoabl ucciieJ0BaHUsI - aNTOpUTMBI TpekuHTa, cuctema YOLOV3. 3amaua
pelanach NPeUMYIIECTBEHHO B TIporpaMMHoii cpene Spider Ha si3pike Python ¢
ucnoibp3oBanueM oubmmorekun OpenCV u apyrux.

O0/1acTHI0 IPUMEHEHUS SIBJISIETCS . aHAJIM3 peajbHbIX BUACOU300paKEHUN B
pa3NUYHBIX cepax, B TOM YHCIIC B MEIUIIMHE U OUOJIOTHH.

JluriomHast paboTa BBITTOJTHEHA aBTOPOM CaMOCTOSITENILHO.



ABSTRACT

Diploma work contains: 43 pages, 17 illustrations (figures), 1 table, 11
references.

Key words: PARTICLE MOVEMENT, MICROSCOPY, DYNAMIC
OBJECT, TRACKING, YOLOV3, OPENCV

The object of research: various video sequences with small randomly moving
objects.

The goal of the work is development of the most suitable approach to track
small objects on video sequences.

As a result of the work, the following results were obtained:

according to the plan constructed in the work, methods for studying the motion
of small objects on video sequences were analyzed and tested

conclusions are made regarding each of the algorithms

an approach to the study of the motion of small dynamic objects was
developed

The research methods - tracking algorithms, YOLOV3 system. The problem
was solved mainly in the Spider software environment in Python using the OpenCV
library and others.

The scope of application is analysis of real video images in various fields,
including medicine and biology.

Diploma work is made by the author himself.



