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AUTOMATED REGISTRATION OF ASTACUS LEPTODACTYLUS USING
MATHEMATICAL MODELING OF ALTSHULLER'S INVENTIVE ALGORITHM
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A methodology for improving Altshuller's inventive algorithm using discrete modeling of
dynamic systems is proposed. A demonstrative example of the improved Altshuller's inventive
algorithm using this methodology is provided in the procedures of automated remote registration of
Astacus leptodactylus.

Expanding the arsenal of aerospace methods for automatic animal registration over large areas
is currently of great importance, particularly in relation to biodiversity conservation and biosecurity
issues. The success of these methods largely depends on image processing technologies that are
capable of eliminating the masking effect of the protective coloring of animals (PCA). The aim of
this work is to investigate the possibilities of developing such technologies using a combination of
mathematical modeling and Altshuller's inventive algorithm (AlA). An important step in the AIA is
the construction of an ideal image of the invention [1].

In our case, we are dealing with an ideal image of a highly successful invention of nature,
namely PCA. More specifically, it is about the idealized trajectory of the colorimetric parameters
(CP) of the plant background over time and space, to which PCA is optimally adapted. The aim is to
find a way to eliminate the masking effect of PCA on animals by processing digital images using
system colorimetric parameters (SCP) that distinguish PCA from the plant background of their
habitat. The procedure for identifying and using such SCP is, in technical terms, the subject of the
invention. According to [2], these SCP can reflect the relationships between the diversity and
uniformity of PCAByY means of the uniformity of PZT, a certain contradiction in its adaptive
strategy is solved. A method similar to that known from AVA [1] is used, which involves the dual-
purpose use of an invention element. The contradiction lies between the requirements for the
diversity of PZT's different color spots and their angular size. The search for these potential control
points in this work is carried out through a comparative analysis of ITS constructed for PZT and PC
of plant background. These ITS were constructed using a class of mathematical models - discrete
models of dynamic systems (DMDS) - developed at V.N. Karazin Kharkiv National University
(Ukraine), which has a worldwide novelty [3]. The source of factual information consisted of digital
images of the river crayfish Astacus leptodactylus, divided into segments and subsegments, made
available in open access. In each subsegment, the G/(R+G+B) parameter was determined through
computer analysis of the RGB image model. Variational parameters (VP) of G/(R+G+B) values
were calculated for the set of subsegments of each segment as indicators of the uniformity of the
background and crayfish. The mode (MO) and amplitude of the mode (AMO) were used as VP for
this purpose. The value of the standard deviation (SKV) was taken as an indicator of diversity.
Comparative analysis of the VP showed that AMO is the most effective indicator of uniformity,
compensating for the lack of diversity. Accordingly, the highlighting of AMO values with a
conditional color is an effective means of demasking Astacus leptodactylus. Therefore, we have a
demonstrative example of the successful combination of PCA and MDS in the elimination of the
background noise.
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TEXHOIIJIAHKTOH JJI51 TOBCTOJIOBA (HYPOPHTHALMICHTHYS)
K.I. ITnaxoruik, I.B. I'HoeBuit
Jlep>kaBHUH 010TEXHOJIOTIYHUI YHIBEpPCUTET

Beryn. Toscromo6u nsox BuaiB (Hypophthalmichthys molitrix ta Hypophthalmichthys
nobilis) € ogHUMU 13 OakaHUX prOOIOBHUX TPOPEiB y CBITI pudasiok. IliliMmaHHS TOBCTOJI00a BIIITKY
Baroro 20-40 kr momapye puOaiili CrupaBkHIA TpodeiHmid ex3emIuiap. Aie s IBOro CIIij
3BEPHYTH yBary Ha OCOOJIMBOCTI JOBY nmx pu0. HaitOinpin HamiiHUM NpUBAOIOIOUYAM e(hEeKTOM
IUIsL TOBCTOJI00a BOJIO/Ii€ TEXHOIUTAHKTOH, SIKUW TIPEICTaBICHUH Y (OPMi HEBEIUKHUX IUITTHIAPHYHIX
Oapui. Bin kanaMyTuTh BOJY Ta BIJIPI3HAETHCA NPUEMHHUM Ui pUOM apoMaToM, SIKHMM MUTTEBO
MOIINPIOETHCST Y BOMI. Al MiAOip ONTHMANIBHOTO HMOTO pEeHenTy A0 MHUX Tip 3aJHIIAEThCS
BIAKpUTUM. TOMy EKCHEpUMEHTH 13 CKJIaJOBUMU KOMIIOHEHTaMH TEXHOIUIAHKTOHY i HOro
3aCTOCYBAaHHSM Y JIOBJII TOBCTOJIO0A 3aIMIIAOThCs TpeaMeToM momyky (Jawdhari, A. et al., 2022,
Zhang, G. et all, 2000).

Mera — po3poOka ONTUMAIbHOIO pEUEeNTy TEXHOIUIAaHKTOHY Ul JIOBJII TOBCTOJIO0A
(Hypophthalmichthys).

Mertonuka nociikeHb. AHaJOTi4YHa METOAMIII BUKOPHCTAHHS HOBUX KOPMOBHUX 3aco0iB Yy
PUOHUIITBI, TEXHII MIATOTOBKU iX 10 3rOJIOBYBaHHs, 3 BpaXyBaHHSIM IPUHIMIY poOOTH Karcyl
riipomnaHkToHy. IloenqHaHHS pi3HUX HOro KOMIIOHEHTIB, WIO 3HAXOIATHCA Y  PI3HUX
CMIBBIAHOIIEHHSX, 3p00JeH] y Gopmi Gapuin abo BEIUKHUX TAaOJIETOK, SIKI MICIs OMyCKaHHSA y BOAY
MIOCTYIIOBO PO3YMHSIIOTHCS, CTBOPIOIOYM KajJaMyTHY YaCTUHKY ApiOHOI ¢pakiii, sika MmpuBadIoe
TOBCTOJI00A.

Pesynprati nocnimxens. Bimomo, mo mik TpodiuHOI aKTMBHOCTI TOBCTOJIO0A MpHUManae Ha
nuneHb-cepnenb. lle mepion eBTpodikaimii BomoiM, Koiu Boja 30araduyeTrbcs O10T€HHUMU
€IEMEHTaMH, BHACIIJOK YOro 3pOCTa€ IEpPBHHHA IPOIYKINsl OPraHIYHOI PEUYOBHHH 3aBISIKU
iHTeHcudikaiii GoTOCHUHTE3y BOAOPOCTEH 1 BUIIUX BOASHUX POCIHH y CYKYITHOCTiI 3 (haKTOpOM
nporpiBy Boau 10 25-27°C. ToBcTtono0 HaWOUIBII aKTHBHO NPOGIILTPOBYE BOAY I dYac
IHTEHCHUBHOTO Xap4yyBaHHS 300-(iTOIJIAHKTOHOM, JTOCSTal0uu MOKa3HUKIB mpupocTy 10 5001/mo0y.

[Ipunbatu cHacTi U1 TOBY TOBCTOJIO0A HE € mpobiemoro. Ha puHky 6arato mpomo3uilii Bij
CBITOBUX BHPOOHMKIB y ramy3i pubosnonii. Taki nmpuHagu HaTenep KOIITYIOTh moHan 50 TpH Ha
KOXHI 3 roauHu JsoBy. [lpuabaTu MoXHa BEIMKY KUIBKICTH TOHYYHMX BHJIIB MPUMAHOK 13
KaJaMyTHOIO XMapKoOIO MiJAr0/AiBeJIbHOI CyMillli, 10 MalOTh apoMaTh Meay, OuepeTy, BCiX BHIIB
¢bpykriB abo Banum. IIpore, BoHM ManoedeKTHBHI, BMIKMaTH TOBCTOJIO0A Ha TaKy MpUHAAY
BJIA€THCS Y PIAKICHUX BUIAJIKaX, HABITh SIKIIO Y 03€pl BUCOKA IIUIBbHICTH i€l pUOH.

JlocBinueHi pubayku cami roTyOTh TAPOINIAHKTOH, MAalOUu MPUCTPIH AJis IpecyBaHHs Oapu,
1 He BIJKpHMBAaIOUi BIIACHI PELIETITH.

208


https://doi.org/10.1101/822999

