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Puc. 4. V3amepeHust npsiMosiexxalux TiojieHei (KaTero-
pus 1), pacnionaratoruxcst Ha xkuBote (Ne 289) u Ha GOKy
(Ne 288).

TeJa, IIMHBI 3aIHUX JacT. M3MepsieTcst y HUX 1 MaK-
cuMaJibHasl IupuHa Teja (puc. 5).

Ha nexOwuiie omHM 0coOM MOTYT IIepeKphIBATh
YacTb TeJIa APYrux (KaTeropuu 3 uiau 4), a Takske MO-
TYT pacroyiaraTbCsi B COBEPIIEHHO HETTPUTOIHBIX JJIST
U3MEPEHUI IT03aX; TAKME 0COOM OTHOCSTCS K KATEro-
pusim 3 1 4 omHOBpeMeHHO (puc. 6).

CpaBHUTEILHBIN aHAJIN3 U3MEPEHUI IJIMHBI Tejla
ocoOeif kaTeropuii 1 1 2, Ipon3BeaeHHBIN He3aBUCH -
MO IByMsI omnepatopamMu (Tabi. 4), Imokasaj OTCyT-
CTBHE HOCTOBEPHBIX Pa3MuMii CpeoHUX 3HAYCHUIA
NpU3HAaKa.

Takum ob6pa3om, pa3zpaboTaHHasi METOIMKA yYeTa
U U3MEPEHUI IMHEMHBIX pa3MepPOB KACHUICKUX TIO-
JieHell o (POTOCHUMKaM C KaMep KBaJpOKONTEPOB
Phantom Professional 3 u 4, mo3BoJisieT IpOU3BOAUTH

Puc. 5. U3mepeHue n3ornyroro Tena TiojeHs (Ne 54) “mo
Tpaektopuu” (Kateropus 2).

MONICYET YMCIa TIOJEHEH U OCYIIECTBIISATh UX U3Me-
peHUs ¢ U3BECTHBIMU MOTPELIHOCTAMU. JlaHHAasT Me-
TOAMKA MOXET HaliTU MpUMEHEHUE ISl hccaenoBa-
HUM Apyrux jJactoHorux (Pinnipedia) B mepuoabl Ux
3ajieraHus Ha cyine. [1penMyIecTBo MyJIbTUKOIITe-
pOB nepes APYTUMU OeCHMIIOTHBIMU JIETATEIbHBIMU
arfrapaTaMy COCTOUT B TOM, UTO OHU MOTYT OCTaHaB-

Taommuna 4. CpaBHeHUe TaHHBIX MI3MEPEeHUI IJTMHBI TIoJIeHel KaTeropuii 1 u 2 nByx ornepatopos (C u JI)

Kateropun 1 2

Oneparopsl C JI C J
MuH.—MaKc. 58.83-72.24 59.77-72.09 52.18—82.14 52.35-80.93
Yucno usmepeHui 15 15 15 15
Cpennee 65.69 65.33 67.24 67.28
O1mbka cpeHero 1.02 1.09 1.86 1.85
Koadduiment Bapuanymn 5.82 6.25 10.33 10.30
t-TecT 0.40 0.49
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Puc. 6. IamepeHue TIoJeHe, OTHOCSIITUXCS K KaTeTOPUM
3 (Ne 20) u kateropuu 4 (Ne 21), u mpumep U300pakKeHUS
TiosieHs1 (Ne 22), He TToIIeXaiero U3BMepeHUIo — KaTero-
puu 3 1 4 ONHOBPEMEHHO.

JIUBaThCI — 3aBUCaTh Haj BBIOpAHHBIM OOBEKTOM
CHhEMKH U TIPOU3BOIUTH KAUECTBEHHYIO (DOTOCHEMKY.
Bui60op MapoK MyJIbTUKOINTEPOB 3aBUCUT OT IIOCTaB-

BAMMYKAHOB u 1p.

JICHHBIX 3aJa4 1 yOAJICHHOCTH J'[C)K6I/IH_[ JJACTOHOI'MX
>KUBOTHBIX. Ho myst OIIpCaCIICHUSA JIMHEHHBIX pasMe-
POB KMBOTHBLIX ITPU paCy€Te pa3dMEpa NMMUKCEJIA B €AN-
Hunax CY MOXXHO HCITOIb30BaTh HACTOSIIWNA METOM.

BIIATOOAPHOCTH

Pa6ota BeinosiHeHa o goroBopy ¢ TOO “Kazaxckuii
HAaYYHO-VCCJIEIOBATEIbCKUI WHCTUTYT PBIOHOTO XO3SIii-
CcTBa” B paMKax TrOCyIapCTBEHHOTO 3akaza MUHUCTEPCTBA
ceJibckoro xo3siiicrBa PK 1o olieHKe 4MCIeHHOCTH Kac-
MUICKUX TIOJICHE I Ha OCTPOBHBIX JIEKOUIIAaX B Ka3aXCTaH-
ckoii yactu Kacrmiickoro mops B 2015—2017 rr.
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A method is developed for processing the pictures taken from multicopters in order to identify the number of
Caspian seals and their linear sizes on their rookeries. A special protocol records the location (coordinates),
date, time, survey altitude, the cloudiness across a scale ranging from one to ten, air temperature, wind speed,
and picture numbering. A photo software editor (for example, Adobe Photoshop CS5) is used for counting
the individuals and taking their measurements. Each seal image is allotted an individual serial number within
one picture. Through flying over and photographing a rookery at different times of the day, quadcopters allow
for an assessment of the daily dynamics of the seal numbers to be made. In cases when the groups to assess
are numerous, counts are recommended to be performed along transects. Knowing the angle of the field of
vision (FOV) of the multicopter and the altitude it operates at, the following formula can be applied, “A
cathetus lying opposite the angle equals to the product of the second cathetus multiplied by the tangent an-
gle”, to calculate the distance between the extreme points of a picture’s diagonal in the International System
of Units (m, cm or mm) (SI). As the resolution in pixels is also known, calculating of the size of a pixel in SI
can be performed per picture. The measurements of individual seal images in the pictures are converted from
pixels into SI units. As a result, the length and the maximum width of the seals can be established, this being
of importance for identifying the size structure of the seal concentrations on rookeries. Subsequently, having
compiled a size-age key, the age structure of the groups of seals on their rookeries can be calculated.
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