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Abstract. The paper presents and analyzes the results of-regaral simulation of image
preprocessing in the detection of moving objectdifficult mountain conditions. The efficiency of
image processing of a series of frames is estimbtediefocusing, as well as by using a new
algorithm based on comparing the values of the mami difference of the Fourier spectra of image
frame Windows.

MNOJYHATYPHOE MOJAEJINPOBAHUE OBHAPYKEHUSA
JABNKYHINXCA OBFBEKTOB HA CJIOKHOM ®OHE
Muxuna A.B., Casunosa K.C., Cmpoes B.M.

KroueBsie cioBa: 00paboTka M300pakeHUH, 0OHapyKEHUE JBIKYLIUXCS 00BEKTOB, (PUIbTpaLys,
pachoKycHpoBKa H300paKeHUH, TIpeIBapuTelbHAs 00padoTKa, CTaOMIH3AIHs, MAKCUMYM Pa3HOCTH
®Dypbe CIEKTPOB.

AHHoTanus. B paboTte paccCMOTpEHBI pe3yibTaThl IMONIYHATYPHOTO MOJEIHPOBAHUS OOHAPYKEHUS
JIBIKYIUXCS OOBEKTOB Ha ciiokHoM (oHe. IlpomsBenena oneHka 3PQPeKTHBHOCTH 00pabOTKH
n300paKeHUI Cepuu KaApoB IMyTEM pachOKYCHPOBKH, a TaK K€ B PE3yibTaTe HCIOJIH30BAHUSA
HOBOTO aNTOPHTMa, OCHOBAHHOTO Ha CpPAaBHCHWH 3HAYCHWH MAaKCHMyMOB pasHocTH Dypbe -
CIIEKTPOB OKOH KaJJpOB U300pa)KCHHH.

A lot of work has been devoted to the problem dediéng moving objects
from a sequence of video frames, but this proble® hot yet been completely
solved. This is due to the complexity and vari&pitif the external background and
the instability of observation conditions, espdgial mountainous conditions.

It is also necessary to take into account that wita most advanced
orientation and stabilization systems, there adual fluctuations that cause
uncontrolled changes in the direction of the opticas of the sensor over time and
corresponding temporary changes in the observedigbmaend picture. All this
ultimately leads to a significant decrease in thality of time filtering, which is
close to the quality of spatial filtering of a slagrame, unsatisfactory in the case of
strong spatial variability of the background [1].

The aim of the experiment was to study the effectess of pre-processing to
stabilize (hold) the image of the scene with sdvebservations and improve the
initial conditions for solving the problem of selieag a moving small-sized object.
The experiment was based on a sequence of frantamed using a Canon EOS
450 DEF-S digital camera in a fixed shutter speedersimilar to the"night shutter
mode”. A series of images of a parachutist on thek@round of a locality in a
mountainous area were processed (Fig. 1a). Themamivalue of the mean square
discrepancy function, the maximum value of the luingss gradation of false
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marks, and the number of pixels with brightnessagnethan the threshold level
were selected as efficiency criteria.

For clarity of figure 1A, the image in which theyslver is best observed in a
series of frames is selected. This image was ned us further processing. The
selection of the parachutist by means of spatitdriing is impossible because its
dimensions are unknown to him at the scene. Anadutition, in the image of the
scene, there are objects that have a shape andisidar to the shape and size of

(b)
Fig. 1. (a) Image of a parachutist on the backgiaefma locality in a mountainous
area, (b) Brightness image of the difference betwe® frames

Each frame counted the number of P pixels withightmess of more than 10
units. The threshold of 10 units was selected basethe values of the brightness
of the image of the skydiver in the differencewbtframes.

As seen in Fig. 1b, along with the release of theaghute, a large number of
false marks were formed. Selection of the parashuti such conditions is
impossible.

The results obtained confirmed the effectivenesspia-focusing. When
processing without correction of geometric distor§, the performance criteria
indicators improved: the maximum value of the Id@@on of brightness of false
marks is twice, the number of pixels P with briggs is nine times higher than the
threshold level. When processing with geometrictodi®on correction, the
performance criteria decreased: | by two and atirads, P by seventeen times.
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