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AHHOTANNSA

Beeoenue. TloBenenue cobak, UX COLUATU3ALMS, B3AUMO/ICHCTBHE C YEJIOBEKOM SIBIISIIOTCS KIIFOYEBBIMU (aKTOpaMH Ipu
OIICHKE PUCKOB YBEIMUYCHHS KOJTMYECTBA HHIIUCHTOB, CBA3aHHBIX C Pa3BUTHEM Y HUX TpeBOXHOCTH. IIpexre Bcero, He-
JIOCTaTOYHOCTh 3HAHUH O MPUYMHAX NMPOOIEMHOTO MOBEIEHNS )KUBOTHBIX M BHICOKAs MHIMBHyallbHAs BApHaOEIbHOCTh
TTOBE/IEHYECKUX MAaTTEPHOB ONPECISIOT aKTYaIbHOCTh AaHHOM paboTel. Kpome TOro, pasHele METOIb! MPAKTHUKYIOIINX
CIIELUAIIMCTOB, OTCYTCTBHE JAHHBIX 00 y4eTe B3aWMOBIIMSHHS BJIQJICNBLEB W KUBOTHBIX MPUBOAUT K HEKOPPEKTHOMY
(opMUPOBaHHIO Pa3HOPOAHON MH(OPMAIMHY O BBISBICHHH U KOPPEKIMH POOJIEMHOTO MOBEACHHS COOaK-KOMITaHHOHOB.
Lenb aBTOPOB 1aHHOI CTaThU — Pa3pabdOTKa YCTPOUCTBA JUIsi pETUCTPALUH TPEBOXKHOTO U arpeCCUBHOTO TIOBEJICHHUS CO-
0aK ¢ IOMOIITBIO aHAIN3a HHTEPBAIOTPAMM H CHEKTPOTPAMM BOKAJIH3AIHUH.

Mamepuanst u memoost. 3anvicu Bokamu3auii codak (250 3ammceil) ObUIM MOTyYSHBI B pe3yabTaTe HAOMIOICHUN aBTO-
poB B ropoze PocroBe-Ha-Jlony B nepuos ¢ BecHsl 110 oceHb 2021 roaa. IToBbIIIeHNs MHTEHCUBHOCTU CUTHAJIA PETUCTPHU-
POBAINCH C TIOMOIIBIO AATYMKA IIIyMa I MUKpO(OoHa. AMIUTUTYAA U JUINTEIBHOCT CUTHAJIA OTIPEACISIINCH C TOMOIIIBIO
MUKPOKOHTpoJIIepa. J{si HanucaHus MporpaMMbl U MPOLIMBKU MUKPOKOHTPOJUIEpPA HCIOIL30BAJIACh Cpela Mporpam-
mupoBanusi Arduino Software (IDE). B nporpamme ObuTH HCIONB30BaHbl TalMEPBI, KOTOPBIE TIO3BOJISIOT PACCUUTHIBATH
KOJTMYECTBO MMJUIMCEKYH]] OT Hayaja M 70 KOHIa COOBITHS, a TaKke MPUMEHSINCh CUCTUYUKH KOJIMYECTBA COOBITHH 3a
OIIPE/IEIIEHHBI MOMEHT BPEMEHH.

Pezynomamut uccnedosanus. Pazpaborana u onrcaHa CTpyKTypHast CXeMa YCTPOHCTBA ISl PETHCTPalyu U Kiaccudurka-
LIUM BOKaJIM3anuii cobak Kak MapKep TPEBOKHOCTH MoBeaeHUs. [Ipeiosken anropuT™ 1ist OLCHKH THUIA JAESTEIbHOCTH
JKMBOTHOTO ITPU BOKaJIM3anuy. Pa3paboraH mpoToTHIT yCTPOHCTBA, MTO3BOJISIONIETO HA OCHOBE paciyeTa U aHaJin3a HHTep-
BAJIOIPAaMM BOKaJIM3aLUi ONPEEISTh U OTIPABISTH B TEIErpaM-00T HH(POPMALIMIO O TPEBOKHOCTH COOAKH, JTaHHbIE 00
AKTUBHOCTH KUBOTHOTO U TEMIIEPATYPe OKPY>KAIOIIEro BO3AyXa.

Oécyscoenue u 3akniouenue. 3HauCHNE JaHHON Pa3pabOTKH OMpENeNseTcs: CO3qaHneM TIPOTOTUIIA TIPOrPaMMHO-aIIIa-
paTHOro KOMIUIEKCa, 00ECTIeUNBAIONIET0 OOBEKTUBHBIN aHAIN3 HH(POpPManu 00 U3MEHEHHUSIX B TIOBEJJCHUH COOAK B PEXKH-
Me pealtbHOTO BpeMeHH. [IpnMenenne KoMIuieKca o3BoJsieT OLEHUTh MOBEICHHE cO0aK M J1aTh BO3MOXKHOCTD HOJTyYHTh
HOBBIE JJaHHBIE O BEPOSITHOCTH BO3HUKHOBEHUSI HApYIIEHUH MOBEICHHS )KUBOTHBIX, 00YCIIOBJICHHBIX BEICOKHM YPOBHEM
TpeBOKHOCTH. KOMIUIEKC MOXKET BBICTYINATh MPOTOTUIIOM JIJIsl CO3AaHHsI CUCTEM OTCJIEKHMBAHMS M MICHTU(PUKALIMU 110-
BE/ICHUS JIPYTUX BUIOB ’KUBOTHBIX, B T. 4. B YCIOBHSIX TOPOJA.
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Abstract.

Introduction. Canine behaviour, socialization and interaction of dogs with humans are the key factors to be assessed among
the risks inducing the increase of incidents related with development of anxiety in dogs. First of all, the lack of knowledge
about the reasons of problem behaviour in animals and the high individual variability of behavioural patterns explain the
relevance of this work. Moreover, the different methods used by the practitioners and absence of traceability of the owner-
animal interaction record lead to the incorrect accumulation of diverse information about the identification and correction
of companion dogs’ problem behaviour. The authors of this article aimed to develop a device for registering anxious and
aggressive behaviour in dogs by analysing the intervalograms and spectrograms of vocalizations.

Materials and Methods. The recordings of canine vocalizations (250 recordings) were obtained as a result of authors'
observations carried out in Rostov-on-Don in the period from spring to autumn 2021. The growth of signal intensity
was detected by a noise sensor or microphone. The amplitude and duration of the signal were determined by a
microcontroller. The Arduino Integrated Development Environment (IDE) was used for writing a programme and
flashing the microcontroller. The timers calculating the number of milliseconds from the beginning to the end of an
event were implemented in the programme, also, the counters measuring the number of the events within a certain
period of time were used.

Results. A flowchart of the device for registering and classifying canine vocalizations, which are considered to be the
behavioural anxiety markers, has been developed and described. The algorithm for assessing the type of animal activity
during vocalization has been suggested. The device prototype has been developed, which enables determination and
sending to a Telegram chat bot the data on dog’s anxiety and activity, as well as on the ambient temperature, based on
the calculation and analysis of the vocalizations intervalograms.

Discussion and Conclusion. The significance of the present development lies in creation of the hardware and software
complex prototype that provides the unbiased analysis of the information about changes in canine behaviour in the real
time. The implementation of this complex makes it possible to assess the canine behaviour and provides the opportunity
to obtain the new data on probability of behavioural disorders in animals caused by a high level of anxiety. The complex
can serve as a prototype for creating the systems for tracking and identifying other animal species’ behaviour (including
in the urban settings).

Key words: device, vocalization, barking, frequency, dog, anxious behaviour
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BBenenue. B nocieqnue roasl B MUPOBOW HayKe OT-
Me4aeTcss MHTepec K pa3paboTKe OOBEKTUBHBIX METOJOB
OLICHKHU TOBEJCHUS JOMAIIHUX >KMBOTHBIX-KOMIIAHBOHOB.
HeobxomuMocTh moy4eHus Takol OIEHKH CBsi3aHa C Ha-
JUYHEM B OOIIECTBE YCTOMYMBOIO 3arpoca O CTOPOHBI
BIIAJICTIBIICB COOAK M BeTepUHAPHBIX Bpaueit [1-11]. Ipo-
0J1eMBI TTOBEACHUS JTOMAIIHNAX KUBOTHBIX, UX COIMAlIN3a-
II1Y, B3aUMOJICHCTBHUS C YEIIOBEKOM SIBIISIOTCS KITIOUEBBIMU
NP OIIEHKE PUCKOB BO3HMKHOBEHUS MHIMJCHTOB, CBSA3aH-
HBIX C YKyCaMH U HAHECCHHEM TPaBM KaK YEJIOBEKY, TaK U
JpYTUM KMBOTHBIM. HemocTarounsle 3HaHMS O NPUYMHAX
po0JIEMHOTO TTOBEICHNS KUBOTHBIX, BBICOKAs WHANBUY-
ayNbHas BapuadEIbHOCTh MOBEACHUECKHUX MATTEPHOB, pa3-
HBI€ TOJXOABI K JAaHHOW TeMe MPaKTUKYIOIUX CIeluaa-
CTOB, OTCYTCTBHE yUeTa B3aUMOBIIHMSIHUS BIIaJIEIIbIIEB U JKU-
BOTHBIX IPUBOJAT K UCHOIBb30BaHUIO KpaliHe pa3HOPOIHBIX
METOJIOB BBISIBICHUSI 1 KOPPEKLIMU [TOBEJCHUS HKUBOTHBIX-
KOMITaHbOHOB.

MHOro(akTopHbIil TOIXON K H3yYEHUIO CBOOOIHO-
ro moBeneHus kMBOTHBIX — Qualitative Behavioural
Assessment (QBA) — cnoco0cTByeT MOHUMaHHIO COCTO-
SIHUSI COOAKM, BBISIBJICHHUIO TIPU3HAKOB jAe3ananTtaiuu. J{ms
MIPOAYKTUBHBIX JKUBOTHBIX HMMEIOTCS MHOTOUYHCIICHHbIE
JAaHHBIE 0 Koppersanuy mokasarenceit QBA ¢ ¢husnonornue-
CKUMH TIPU3HAKAMH CTPECCa, OTHAKO UCCIICIOBAHUS 10 J0-
MAaIlHIM co0akaM HEMHOTOYHCIeHHBI. OIHON U3 MPHYUH
9TOTO SIBIISICTCS OTCYTCTBHE TEXHUUECKUX PEIICHUH IS Ka-
YECTBEHHOU PEruCTpaiy U 00bEKTUBHOI OICHKH SMOIHU-
OHAJIBHBIX COCTOSIHUH KUBOTHBIX.

J1J1s1 KOMITJICKCHOM OIIEHKH COCTOSIHUSI COOAK C HCITOJb-
30BaHMEM aBTOMAaTH3MPOBAHHBIX CHUCTEM HauOoliee mnep-
CIIEKTHBHBIM SIBIISIETCSI COYETAHHBIN aHAJIN3 BHUJICOPHKCa-
MM TTOBE/ICHHS cO0aK U BOKaIM3alKii. 3ByKOBBIE TIPOSIBIIC-
HUSI TIOBEJICHUs coOaku (J1ai, pelyaHue, BOH), 10 JaHHBIM
Hay4YHOW JINTEPATyphl, MOTYT MCHOJIB30BATHCS KaK MOKa3a-
TEJN SMOLIMOHANIBHBIX COCTOSIHUM [12—16], B TO BpeMs Kak
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XapaKTePUCTHKH JBUTATEIbHOW aKTHBHOCTH C OOINBIIEH
BEPOSITHOCTHIO OTPAKAIOT HApyIIeHns moBenerns [17, 18].
KommekcHas orieHka IBM)KEHUH M BOKAIU3aI[UH ITO3BOJIS-
€T MPOU3BECTH OOBEKTHBHBIN aHATN3 TIOBeeHUS [9].

W366ITOYHBIN N1l Kak MPOSABIEHHE TPEBOTU pPa3lyKH
YKa3bIBaCTCA BJIaJICIIbIIaMH B Ka4Y€CTBE CyL[IeCTBeHHOﬁ 110~
BeJICHYECKOH Tpolnembl. XoTs Jail cobak sBIsETCs HOp-
MaJIbHBIM ¥ €CTECTBEHHBIM COCOOOM KOMMYHHKAIMH JKH-
BOTHBIX, M30BITOYHBIC BOKAIM3alMK (OCOOCHHO B cOYeTa-
HUH C Pa3pymIaOINM ITOBEICHUEM ) MOTYT CTaTh IPUYHHON
BO3HHKHOBEHUS KOH(IMKTHBIX cUTyarwid. Jlaif, ckyneHue
1 BOW pacCICHWBAIOTCS KaK OTHH M3 HauOoJee pa3apaxkaro-
IIUX BUJIOB IITyMa B YCIOBHUAX ropoaa. B xadecTse Kimode-
BBIX (DaKTOPOB pUCKA M30BITOYHBIX BOKAIMN3AINHN B THEBHOE
1 HOYHOE BpEeMs PacCMaTpPUBAIOTCS MOJIOZOHM BO3pacT co-
6a1<1/1, COBMECTHOC IMTPOKMUBAHUC )KUBOTHBIX, TIOPOAHBIC OCO-
OEHHOCTH, JUIMTENLHOE OTCYTCTBHE BJIAJICIIBIEB U BO3MOXK-
HocTh cBoOoxHoro Bbiryna [19, 20]. Ilpu sToM He MeHee
15 % BmazenbieB cobak roToBEI MPUOOPECTH YCTpoOiicTBa
WM UHBIE CPEACTBA Uil HHGOPMUPOBAHUS 00 N30BITOUHOM
Jlae 1 BO3MOXKHOCTHU €ro npefoTBpauienus [20].

B ocHOBe BO3MOKHOCTH pacrio3HaBaHWSI WHAWBHUIY-
AIBHBIX TOJIOCOB COOAK JISKAT aHATOMUYECKUE Pa3IHIHs B
CTPOCHHU TOPTaHH W TOJIOCOBEIX CBS30K [21, 22]. Dmorm-
OHAJIbHBIC TPOSBICHUS BOKATU3AIM BO3HUKAIOT 32 CUET
U3MEHEHUN rapMOHUYECKON CTPYKTYpbI 3ByKa, BOCIIPOU3-
BOJIMMOTO B TOPTAHH, ¥ BBI3BIBAEMBIX PACCHHXPOHN3ALINCH
KoJIeOaHMH JBYX TONOCOBBIX CBs30K [23]. MiMeHHO Ha He-
CHUHXPOHHOI BHOpAIMU TOJOCOBBIX CBSI30K U F'OPTAHU OC-
HOBAHO IMMPUMEHCHHUEC DJICKTPUICCKUX OIIICHHUKOB 1A Ipe-
KpallleH!s HeXKeJaTesIbHOTO Jas [24].

[Ipearnonaraercst BIUSIHAE KOHTEKCTa CHUTYallUU IIPU
3aMMCH/TIPOCITYIIUBAHUY Jasgs Ha 3(P(PEKTUBHOCTH pasiiu-
yeHus Bokanu3anuii. bonee adpdexTnBHOE pacnozHaBaHme
SMOIMOHAIBHON OKPACKH JIasi MPOUCXOAUT MPH PEaKIIUH
co0aKky Ha HE3HAKOMOTO YeJIOBEKa, TI0 CPaBHEHHIO C PEaK-
nueit Ha Bnagensna [21, 22]. Taxoke 3pPeKTHBHOCTH pac-
MTO3HABAHUS OMpPEAEIACTCS COOTHOIICHHEM TapMOHHK K
IIyMy TpH 3amucyu curaana [ 14, 21, 22].

s cobak xapakTepHa aTpuOyIHsl pa3MepoB Tela Mo
roJI0COBOMY curHany [25, 26]. JlaHHOe sIBI€HUE U3y4YEHO
JUIA pblYaHus. YTBepm,uaeTc;I, YTO UMCHHO 3TOT THII BOKa-
JM3alUi OTpaXkaeT pa3Mep Tesa cobak 3a CueT pe30HaH-
ca ToJIOCOBOTO TPaKTa M CKOPOCTH BHOpAIUH TOJIOCOBBIX
CBs130K [25]. B wacTHOCTH, Ui KPYIHBIX COOAK C JUTHH-
HBIM TOJIOCOBBIM TPAKTOM CBOHCTBEHHO OoJiee HU3KOE PhI-
yanue. [loka3aHo, 4YTO JTUHEHHBIN pa3Mmep Tena cobak Ko-
JIUpYyeTCs B YaCTOTHBIX NIEPEMEHHBIX BOKATU3aIUU, TOTJA
KaK KOPPEJSAINA ¢ BPEMEHHBIMU TIEPEMEHHBIMH HE BBISB-
nero [27]. ComocTaBieHHe YacTOTHl BOKAJTU3aUN U paz-
Mepa Tella pacCMaTprBaeTCs Kak OJMH U3 CII0co00B d(hdek-
TUBHBIX BHYTPUTPYIIIOBBIX B3aUMOeHCcTBHH [16, 25]. D10
OIIPOBEpPraeT NPEIIOJIOKEHNE O NPEKPAILCHUH B pe3yJIbTa-
T€ NOMECTHUKALIMHU HCIIOJIb30BaHUA Jiasd co0akaMu-KoMIIa-
HBOHAMH KaK Crloco0a COIMabHBIX B3aUMOJICHCTBHH C ue-
JIOBEKOM U JAPYTUMHU KuBOTHBIMHU [13, 16, 21, 22, 28-30].

B cBsi3u ¢ pacnpoCcTpaHEeHHOCTBIO TAKOTO OBEICHYE-
CKOTO HapylICHHs, KaK M30BITOUYHBIN JIal, B 3apyOeKHON
JUTEpaType PacCMaTPHUBACTCS DSl CPEICTB, HAIPaBICH-
HBIX Ha OIpEeACNICHUEe ero MPUYHH U JalbHEeHIIee MpeaoT-
BpauieHue. [Ipu 5ToM 271eKTpUYECKHE OLIEMHUKN 3aMEHsI-
[0TCsl O0JIee TYMaHHBIMH CPEICTBAMH BO3ICHCTBUS, TIOKa-
3BIBAIOIIMMH BBICOKHH ypOBeHB 3¢ dexkTnBHOCTH. ITO MO-
JKeT ObITh, HAIIPUMEP, IPUMEHEHNE KOPMOBBIX 100aBOK M3
IUIALIEHTHI JIOIIaAeil JJIsl MOXKUIIBIX CO0aK ¢ KOTHUTHBHBI-

MU PacCcTPOHCTBaMH, COMTPOBOKIAIOIIMMHUCS N30BITOYHBIM
JaeM B HOYHOe Bpems [31].

[TpoBoaumuch Takke HCCIeNOBaHUS IPPEKTUBHOCTH
NpPUMEHEHHs OIICHHUKA C PACIHBUIMTENIEM CIIpesi C LUTPO-
Heoi [24, 32-34]. [lokaszaHo, YTO P €ro IPUMEHEHUH y
76,7 % cobak HAOIIOAATOCH CHHKEHHE YaCTOTHI JIasi, TOTIa
Kakx [Py MIPUMEHEHHH OIIeHHHKA C PAaCIblJICHHEM HeapoMa-
TU3UPOBAHHOM xunkoct — y 58,6 % cobak [33]. AHaino-
TMYHBIC JJAaHHBIC TIOJIyYCHbI B HCCIIEJOBAHMN Sargisson ¢ co-
ABTOPaMH, B KOTOPBIX OLCHUBAINCH A(P(HEKTUBHOCTH OMICH-
HUKOB C IUTPOHEIUTON (omeWHNK Aboistop), o CpaBHEHHIO
C ANIEKTPOMIOKOBBIMH OIMICHHUKAMH TSI YMEHBIICHUS TIPO-
0J1eM ¢ M30BITOYHON BOKATU3AIEH JOMANTHIX CO0aK [24].

B moxoxem, HO OoJiee paHHEM HCCIICIOBAHUU TIPHME-
HEHHE OILICHHNKA C PacTIbUTUTENIeM LUTPOHEIUIB MIPH He-
JKEJIaTeIbHOM JIae MPHUBOAMIO K CHI)KEHHIO YaCTOTHI BO-
kanuzaiuu y 88,9 % cobak, Toraa Kak HCIOJIb30BaHHE
AJIEKTPOHHBIX OoleiHKOB — Yy 44,4 % [32]. Kpome Toro,
MIPUMEHEHHE OLICHHHUKOB M3 UTPOHEIUIBI PaCIEHUBAJIOCH
BJIajIeIbLIaMH KaK HauOosiee TyMaHHO€. ABTOPBI HCCIIE/0-
BaHM{ HA3bIBAIOT OIPaHUYCHMS ISl TIPUMEHEHUS! 110700~
HOTO METOJ/Ia CHW)KCHHSI BOKAJIHM3ALMH: BO3MOXKHOCTD all-
JEPTHYCCKUX PEaKIIHA, TIPOSBICHHAE CTPEcca, a TakxKe -
(heKTUBHOCTH €TO WCIIONB30BaHMUSA B CAMOM Hadajle IOsB-
JICHUs TIPU3HAKOB TpoOieMHoro mosexeHus [24, 33]. B
TO K€ BpeMs 10 TIOKa3aTeJsIM YPOBHS KOPTH30Ja B CHIBO-
POTKE KPOBH HE OTMEUAeTCs Pa3Induil MpU MPUMEHEHUU
IEKTPUYECKUX OLICHHUKOB M OLUCHHUKOB C LUTPOHEI-
noi [34]. Bonee a3 deKkTHBHBIM SBISETCS IEPUOAUIESCKOES
(1o 30 MUHYT B CyTKH) HOIIIEHHE OLICHHUKA C UTPOHET-
JIO! TI0 CPAaBHEHHUIO C MOCTOSHHBIM HollIeHHeM [35].

J106aBOYHBIMHU CPEICTBAMU JJISI CHIDKCHUSI M30bITOY-
HBIX BOKQJIM3AIMH NIPU TPEBOTE PA3IyKH SIBISIOTCS yBeE-
JMYEHNE YaCTOThl KOHTAKTOB COOAKH C YEIOBEKOM U JIpY-
TUMH JKHUBOTHBIMH, BU3yaJIbHOE U OJNb()AKTOPHOE 3HAKOM-
CTBO C OKpYy’Karolien cpemoit [36].

KitroueBpIMI TOKa3aTeISIMH AJIST OTICHKH J1ast SIBISIOTCS
AMIUTUTYIHBIN THara30H, MUHAMAJIbHAS 9acTOTa, IPOI0TI-
XKUTEIBHOCTH U CpeHsis yactora [29]. Tuxuii nai ¢ BbICO-
KOM 4acTOTOW KPUKOB M JUIMHHBIMUA MHTEPBaJaMU MEXIY
HUMH PacliEHUBAETCS YSJIOBEKOM KaK IPU3HAK CTpaxa Win
UI'PBI, & TPOMKHUM HU3KOYACTOTHBIN JIall C KODOTKUMU HH-
TepBaJIaMH MEX/y KPHKaMH — KaK arpecCHBHBIH 1 Oecrio-
koinbIit [13, 28, 29]. [TockonbKy M3MEHEHHUE MapaMeTpoOB
BOKAJIM3AILH 3aBUCUT OT KOHTEKCTA, 3TO J]aeT OCHOBAaHHE
KJIacCU(UIIMPOBATh JIal 10 KOHTEKCTHO-3aBUCHMBIM ITO/I-
tunam [37-40]. Jlanras kimaccuUKaIys MMO3BOJSET HC-
MIOJT30BaTh BOKAIM3ALNHU CO0aK KaK MapKephl MX TPEBOXK-
HOTO ¥ arPECCUBHOTO ITOBEICHHUS.

Boxkanmmsanum cobak MOTYT OBITH KITaCCHPUIIMPOBAHBI
KaK Jiai, peraanue, ckyiaenue u Bou [13, 16—18]. Kak ObI-
JIO YCTAHOBJICHO IPU MPOBEICHUN aKyCTHYECKOTO aHaIU-
3a Bokasm3anuii [13, 16, 17, 25, 27], nait cobak npeacras-
JsieT 000 4aCTOTHO-MO/YJIMPOBAaHHbBIE U TAPMOHUYECKU
CTPYKTYPUPOBAaHHbIE KPUKH, OCHOBHAs 4acTOTa KOTOPHIX
Haxonutcst B auanazone 30-13 000 I'y [41]. TTockonbky
aKyCTHYECKHE XapaKTEPUCTHKHU Jiasi co0aK pa3yinyaroTcs
B 3aBUCHMOCTH OT KOHTEKCTa CUTYyaIlH (MCITYT, arpeccus,
urpa, ApyxKearodue u T. 1.), pa3padoTKa MporpaMMHO-al-
MapaTHBIX KOMILICKCOB [T aHAJIN3a BOKAJIM3AIUN SBIISCT-
Csl TIEPCTICKTUBHBIM TOJXOAOM K PACIO3HABAHHIO M KOP-
PEKIIH TTPOOIEMHOTO TIOBEACHHUS U €r0 MIPHYHH.

OTnenbHBIA TUTACT MCCICIOBAHUI MTOCBSIICH aHATN3Y
3G GEKTUBHOCTH TMPUMCHEHHUS aKCEJICPOMETPOB Ui KOH-
TPOJISl YPOBHSI aKTMBHOCTH CO0aK, KaK 3/0POBBIX, TaK U C
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pa3TumaHBIME 3a00eBaHIsIMHA [42]. AKceTepoMeTphI TIpe-
CTaBIAIOT c000¥ HeOONbIINE YCTPOICTBA, 3aKpEILIIEMbIe
Ha Tene cobaku — Ha OLIeHNKe Wiu Kopiyce. Orpanu-
YCHUSMU IS IPUMCHEHHUS METO/Ia aKCEJICPOMETPUH SIBJIS-
IOTCS KOPOTKOE BPEMsS PETHUCTpPAllMi aKTUBHOCTH COOAKHU
U HEOOXOIMMOCTD KECTKOU (pUKcaluu rnpubopa, T. K. af-
MapaTHpIC TTIOMEXHU MOTYT CYIICCTBCHHO MCKaXKaTh MONY-
4yeHHbIe pe3ynbTarhl [43, 44]. Kpome Toro, npsimasi oLeHKa
AKTHBHOCTH KUBOTHBIX PACCMATPHBACTCS KaK HETIPAKTHY-
HAasl IPA HEOOXOIMMOCTH JUTUTESIHHOTO MOHUTOpUHTA [44].
Takoke B TUTEpaType OTCYTCTBYIOT HCCICIOBAHUS O KOppe-
JISAIAH TTOKa3aTeNlel akceIepOMETPUH U IMOIIMOHAIBEHOTO
COCTOSTHUS )KHBOTHBIX.

IIpoBenénHble HCCIENOBAHMS IOATBEPKIAOT HMEIO-
IIMIACS B BETEPUHAPUH W KHHOJIOTHH 3allpoc Ha pa3padoT-
Ky TEXHHYCCKUX PEHICHUH i 0OBCKTUBHOM OICHKH (Hu-
3MYECKOTO W TCHUXOAMOILMOHAIBHOTO COCTOSHUSI JKHUBOT-
HbIX. [Ipu 5TOM aBTOpamu JaHHOH CTaThbH HEe OOHapyKe-
HbI Pa3pa0OTKH, MO3BOJSIONIME OMPENCIUTh COCTOSHUC
JKUBOTHBIX Ha OCHOBE aHaju3a BoKanmu3anuil. [Tockonbky
B 3apyOeKHOW JIMTEpaType BOIPOCHI aHAIHM3a U KOHTPO-
JIS TIOBEJICHUS cO0aK B MOCIIEIHHE TOIBI IPHOOPETAIOT BCE
OOJIBIIYIO TOMYJISIPHOCTh, a3 B POCCHUICKHUX HCCICIOBAHH-
SIX TAKUX TAaHHBIX HE IMEETCS, pa3padoTKa OTCUSCTBCHHBIX
pUOOPOB U MX MPEICTABICHNE MUPOKOMY KPYTY BETEpH-
HApHBIX AKCIIEPTOB W BIAJCIBIEB JKUBOTHBIX CTAHOBST-
cs1 Bce OoJiee aKTyaJIbHBIMHU. DTO CBSI3aHO €IIe U C HE0Ob-
€KTUBHOCTBIO OMPOCHBIX METOJIOB JUIS BIAJENbBIIEB, TO-
CKOJIbKY CYIIECTBYIOT PUCKH HEBEPHOU OIIEHKH CUTYaIluu
BJaJIeTbIIaMU WM TMPENOCTABICHUS HEJOCTOBEPHOW HH-
¢dopmanuu. [TogoOHBIC yCTPOWCTBA MOTYT U JTOJKHBI UC-
MOJIb30BATHCSI I KOHTPOJIS MCHXO3MOIIMOHAIBLHOTO CO-
CTOSIHHSI COOaK-KOMIIAaHBOHOB, CITy’K€OHBIX cobak. He BEI-
3BIBACT COMHCHH aKTyaJIbHOCTh aHAIIN3a 036l H BOKAIH-
3aIl{U )KUBOTHOTO TIPY OCMOTpaX B BETCPUHAPHON KIIHHU-
Ke, IPeCCHPOBKE.

Marepuanbl 1 MeTOAbI McciaenoBanus. HauanbHas
MeTO/IMKa KiacCH(UKAIIMA BOKAIM3alUil cobaKk Kak map-
Kepa TPEBOKHOCTH WIJIM arpecCUBHOTO IOBEICHHS OTMCa-
Ha B cTarbe «MeTojuKa KiacCu(puKaIMi BOKaIH3auu CO-
0aK KaKk Mapkepa TPEBOYKHOTO HMJIM arpecCUBHOTO MOBEIC-
Hus» [37]. Kaxnpii ¢parmMeHT BoKanmu3auuil (IUIMTEb-
HOCTh HE MCHEE OJTHOW U He 0oJiee YEeThIPEX CEKYH/I) aHa-
JIU3UPOBAJICS C MPUMCHCHHEM CTAaHIAPTHOTO IMPOTPaMM-
Horo KoMIuiekca Audacity, mo3Bosisitoriero oopadbaTsIBaTh,
PEeIaKTUPOBATH, BBIICIATH ()ParMEHTHI BOKAIHA3ALUH. DTO
JTAJI0 BOBMOXKHOCTH ONPEACIHUTh JIUTECIHHOCTh H aMILIH-
TYIHO-9aCTOTHBIC XapaKTEPUCTHKHN BOKamm3anuit. OreH-
Ka aMIUTUTYIHO-9aCTOTHBIX XapaKTePHCTHK MPOBOIIIIACH
JUTA KQXKJIOW 3alCH WHAWBUIAYAIbHO, TIOCKOJIBKY Pa3HEIC
CO0aKM OTINMYAIOTCS PA3TMYHBIMH MEPUOAOTpaMMaMHU U

Ckyka
AN A

L J L J
L] T

2 —4,5 cex

AR

0,3 cex
L

Yetkuii criekTp

3n06a

[
1

WHTEPBAIOTPaMMaMHU B 3aBHCHMOCTH OT CUTYAITHH, pa3Me-
pa Tena u mopoasl. [laHHBIE OBUTH OTCOPTHPOBAHBI U OT-
(hUITBTPOBAHBI OT HOCTOPOHHUX HIyMOB. {7151 rubTparym
IryMa UCIob3oBasics 1udposoit Gpuastp barrepropra.

AKyCTHUYECKHI aHaJHU3 MPOBOJAMIICS C MCHOJIb30BAHH-
em mukpodona Behringer XM8500 ¢ 4acToTo#l TUCKpETH-
3anuu 44 kI’ 1 mUpoKoi Moaocoi MpomyckaHus 4acToT
ot 50 T'm o 15 xI'm.

3BYKOBBIC TAHHBIC OBLTH OTYYCHBI H3 HECIKATOTO (op-
Mara wav, KOTOPBIH MOXET NpPeoOpa30OBBIBATH aHAJIOTO-
BbIC 3BYKH B HU(POBEIC O€3 MOTepH JaHHBIX. AMILTUTYIA
U JUITATENTFHOCTh CUTHAJA PETHCTPUPOBAIHCEH C TIOMOIIBIO
MHUKPOKOHTPOJUIEpPa, KOTOPBIH MPOW3BOAMI 00paboTKy H
KJ1acCH(UITPOBAT COOBITHS TPEBOTH y KMBOTHOTO. [lo-
cie 00paboTKH U KiIacCH(PUKAIIMN BOKATU3allui JaHHbBIE O
Ka)KJIOM TOJIOCOBOM COOBITHH C TIOMETKOM 00 ypOBHE Tpe-
BOYKHOCTH XKMBOTHOTO TE€peIaBaINCh BIAJENbIly Ha yaa-
JICHHBIH CepBep U TeJerpam-00T.

OnTUMaIbHBIME MMOKA3aTeNISIMU JJIsT pa3pabOTKH MpH-
0opa Mo WuToraM MPEIBAPUTEIILHOTO U HACTOSIIETO UCCIIC-
JIOBaHUIl CTaJM TOCJIEIOBATCIBLHOCTH JUIUTCIFHOCTH BO-
Kajm3anuid (MHTepBajiorpaMMa), U3MCHCHHE aMIUTATYIIBI
BOKAJIM3AI[MI B TEUCHHE OIPEIEICHHOTO BPEMEHH (CIICK-
TporpamMma) ¥ KOJTMYECTBO BoKanu3amwii [37]. B coBoky-
HOCTH JaHHBIC TOKa3aTed MOTYT HCIIOJIB30BaThCA Kak
MapKep Ui OLIEHKH YPOBHS TPEBOXKHOCTH.

PesyabTaThl uccaenoBanus. Ha ocHoBaHmMH momy-
YEHHBIX MPH MPOBEACHUH TPEIBAPUTEIILHOTO UCCIICA0BA-
HUSI JAaHHBIX OBUIO YCTAHOBIICHO, YTO HA CIIEKTPOrpamMMax
BOKaJIM3alii cobak HaOIIIOaeTCsl IOBTOP ONPEAEIeHHBIX
MATTEPHOB B PE3yNbTaTe CXOMHOU (hOPMBI HHTOHUPOBAHHUS
HecKoIbKHX (pparmenToB [37]. @parMeHThI XapaKTepu30-
BAJIKCh OJMHAKOBBEIMH TOHAJIBHOCTSIMUA W H3MCHCHUSIMH
3BYKOBBICOTHOCTH, a TaKXE IMOBTOPSIONIMMIUCS HEITHHEH-
HOCTAMHU. MoJIpI KojieOaHMid TPy OXHOM (pparMeHTe BOKa-
JMU3AIMHA XapaKTepHO MEHSIOTCS B OUHaMuKe. J[is xmac-
CH(pUKAINN BOKATH3AINKA COOaK W MOATOTOBKH MaTepuaia
JUIA pa3pabOTKH MPOTOTHIIA YCTPOMCTBA OBLIM HUCIONB30-
BaHbI OCHOBHBIE 1—4 TapMOHUKH KOJIeOaHHH, T. K. JIJIST BCEX
HCCIIETyEeMbIX 3aHCeil OHU XOPOIIO OTPECIISUTUCE.

BbII0 yCTaHOBJIEHO, YTO MPU CKYJCHUH, B CPABHEHUH
C IPYTUMH BUJaMH aKTUBHOCTU COOAKHU, CIICKTPOTPAMMBI
MOKA3bIBAIOT 3HAYNMBIC PA3JIUMUs B JUTUTCIHHOCTH CUTHA-
na. [IpofomKUTeIbHOCTh BOKATH3AIUU IPU CKYJICHUH CO-
CTaBIIsUIA OT JIBYX JIO YETBHIPEX CCKYHJ C YCTKHUMH MOJa-
MU KOJICOaHU TOIOCOBBIX CBSI30K B CIIEKTpPE (IHAITa30H OT
500 mo 300 I'm, HenuHeiHas nuHaMuKa). J{Ist cpaBHEHHS,
MIPU WHTCHCUBHOM JIa¢ pasIydil B CIIEKTPE MO0 MOIaM KO-
j1e0aHui He BBIABISETCS, U JJAHHBIA BUJI BOKAIU3AIMA MO-
JKeT KIacCH(UITIPOBATHCS KaK IIyM.

Hrpa
—
yM 0,4—0,5 cex lym

Cpenuss JIHTeIbHOCTh
ckyneHus 2 — 4,5 cex
14 — 20 Bokanu3anuii B MUHYTY

CpeaHsis JUIMTEIBHOCTD JIast
0,3 cex
80 BoKanu3aluii B MUHYTY

CpenHsisi IINTEIBHOCTD J1ast
0,3 -0,5 cex
40 — 50 Bokanu3auuii B MUHYTY

Puc. 1. Bunsr CIICKTpOrpaMm BOKaJIU3aIui c00aKu B 3aBUCUMOCTH OT aKTUBHOCTHU

[TATOJIOT'UA XKNBOTHBIX, MOPOOJIOT U, DU3NOJIOT U, DAPMAKOJIOTUA 1 TOKCUKOJIOT'MUA
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[IpoBeneHHbIl aHAJIN3 BOKAIU3aLMH MO3BOJMII OIpe-
JIeNNTh, 9TO Hamboiee WH(POPMATHBHBIMH MapKepaMu
JUTS KITacCH()UKAITH 3BYKOBBIX CUTHAJIOB COOAK SIBIISIOTCS
JUITUTEJIEHOCTh BOKAJM3AaIMK (MHTEpBaIOrpaMMa) U KOJU-
YE€CTBO CO6BITI/II7I. 3menenue AMIUIMTY/AbI B TCUCHUEC OIIPEC-
JICICHHOTO BPEMEHH HCIOJIBb30BaHO JUIsl BBIBOJA YCTPOii-
CTBa M3 CIIIIETO PeXXKMMa M Hadasia 3anmucu coobiTus. Ha
puc. 1 mokasansl CMOJEITMPOBAHHBIE HA OCHOBE COOCTBEH-
HBIX JIaHHBIX BHUJIBI CIIEKTPOIpPaMM BOKAJIU3alUU COOAKM
B 3aBHCHUMOCTH OT aKTUBHOCTH. HeoOXoanmMo yuuThIBaTh,
9TO HU3KHHA TeMOp Jasi ¢ KOPOTKUMH WHTEpPBAIAMHU MEXK-
Iy OTACTHHBIMH KPUKAMH PACIICHUBACTCS YEIIOBEKOM Kak
MIPU3HAK arPeCCHH, a BBICOKHH TeMOp C JUTMHHBIMH HHTEP-
BaJaMHd — Kak JoOpokenareabHOCTh [12—14, 16]. Tloka-
3aHa KOPPEJANUs JUIMHHBIX BBICOKHX 3BYKOB JIasi C COCTO-
SHUEM CTpaxa, JJIMHHBIX HU3KHUX — C aneCCHeﬁ, a KOpoT-
KHX BBICOKOYACTOTHBIX — C ITOJIOXKUTEJIHbHO OKpAIlC€HHBI-
MU 3MouusaMi [ 14].

—> Mukpodorn MAX9814

MUuUKpOKOHTpOILIEDP
—> ATmega328

T

SD card

i

— AKKyMyJATOp

Ha ocHoBaHWM NPOBEAECHHOTO HCCICIOBAHUS, a TaK-
K€ JIaHHBIX MPEIBAPUTEIBHOTO MCCIIE0BAHHUS pa3pa-
0oTaH OMBITHBIA OOpa3zer; Ha 0a3ze MHKPOKOHTpOJLIEpa
ATmega328, koTopsiii uMeeT 14 HUPPOBBIX BXOJHBIX/BbI-
XOIHBIX KOHTAKTOB (M3 KOTOPBIX IIECTh MOTYT MCIIOJIB30-
BaTbcs Kak BbIxoabl [IIMIM), mecTs aHaJIOTOBBIX BXOJOB,
kepamuueckuit pesonatop 16 MI'n, USB-coeaunenue,
pasbem nutanus, pazseM ICSP n kHonKy cOpoca. s 3a-
ITUCH 3BYKa OBbLI BEIOPAH MOAYJIb AJIEKTPETHOrO MUKpPOdo-
Ha ¢ nnonocoil npomyckanus 20 I'ui—20 k' 1 cnenuanbHO-
ro ycmmurens Ha ynrie MAX9814 ¢pupmer Maxim. Kak mo-
Kazajl OIBIT, 3Ta MUKPOCXEMa JIydIlle YCHJINBACT AKyCTH-
YECKHE CUTHAJIBI, 110 CPABHEHMIO C JAPYTUMH YCHIIATEIS-
MU, Oraromaps BCTPOSHHON aBTOMAaTHUYECKOH PEryIHpOB-
ke ycuiienus (APY), kotopast mogaBisieT TPOMKHE U YCH-
JUBAET THXHUE 3BYKH. Tak Kak BOKaJgM3alus co0aKk MMeeT
OBICTPYIO AMHAMUKY M3MEHEHUs CIIEKTPOrpaMM U UHTEp-
BaJIOIPaMM, BBIOpaHHbIH MUKPO(GOH C IIMPOKOH MOJIOCON

Hucnnei

Puc. 2. CTpykTypHas cxemMa yCTpOHCTBA JUIsl PETUCTPALMN TPEBOTH cobaK

Puc. 3. OnbITHBIH 00pasen ycTpoiicTBa-perucTparopa i OTCIASKUBAHUS TPEBOKHOTO U arpEeCCUBHOTO MOBEACHUS COOAK
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MIPOITYCKaHHsI OTJIMYHO TTOJXOMUT AJISl 3aMHCH TaKUX CHT-
HayoB. B Momyne mMukpodoHa mpHCYTCTBYET NOMOJHU-
tenbHBINA BXox GAIN, ¢ TOMOIIBIO0 KOTOPOTO PETyIHPYETCS
ycusnerue curxana. [lo ymonmdanuto, To ecTh 6€3 MOoIKIIIo-
YeHHs 3TOTO BXOZd, MAaKCHMAaJIbHOE YCHIIEHHE COCTaBUT
60 b, a ecM MOIKITIOUUTH BBIBOJ K «3€MJIe», TO YCHIICHHE
coctaBuT 50 nb, u MunnmansHoe ycunenue 40 n1b MoxHO
MOJTY4UTh TIPH MOJAKJIIOYEHUH 3TOTO BHIBOJA K JIMHUU ITH-
tanus. HeoOXomMMo OTMETHTh, YTO MUKPO(OH HMEET J10-
CTaTOYHO HU3KUI ypPOBEHb BHOCHMBIX IIIYMOB.

Jlnist 3amcn M COXpaHEeHUs! JAHHBIX O BOKAJIU3alNH CO-
6ak ucrionb3yercst MicroSD kapTa, 4TO O3BOJISIET IIPOBO-
JIUTH JOMOJHUTENBHBIC NCCIICIOBAHNS BOKATM3ALNH 1 UX
00paboTKy.

Monayne mukpodona MAX9814 peructpupyeT MOBHI-
IICHHE YPOBHS 3aIlMCHIBAEMOr0 CHUTHAja M MEpelaeT ero
B MUKPOKOHTPOJIJIEP, KOTOPBIH peoOpa30BIBALT, 3aIIHChI-
BaeT ero B wav (opmar ¢ coxpanenuem Ha MicroSD kap-
TE C MOMOIIBI0 MOAYJISI YTeHUst/3armucy SD KapT, MOAKIIIo-
YEHHOT0 K MHUKpOKOHTpoiuiepy. MicroSD Monyns mpen-
CTaBJII€T COOOM 3aKOHYEHHYIO IUIaTy, Ha KOTOPOH HoMe-
IIEHBI CIIOT JUISl KapThl, PE3UCTOPHI M PETYISITOP HATPsDKe-
Hul. [IuraeTrcs nmara pabodum HampspkeHHEeM oT 4,5 1o
5 Bt, ¢ mognepxkoit 2 I'0, ¢ HeOOMBIINM MTOTPEOIIEMBIM
TokoM 80 MA.

Mopnyns SD kapTel peanu3yeT Takue (DYyHKIHH, Kak
XpaHEHHe, YTeHHE M 3aluch MH(GOPMAINUU MO BOKaJIU3a-
nuu codak B hopmare wav Ha KapTy.

Jlis BBIBO/IA COOOIICHHI UCIIONB3YETCS MOHUTOP TIOP-
Ta, BCTPOCHHBIM B MpPOrpaMMHYI0 000s0uKky Arduino
Software n cumBonbHBIH qucruieit LCD1602 12C, sxpan
KOTOPOI'0 OTOOpa)kaeT OIHOBPEMEHHO 10 32 CHMBOJIOB
(16 cronbuoB, aBe crpokw). Jlucriuield oCHAMIEH TUIATOM-
KOHBEPTEPOM /Il TIPeoOpa3oBaHus MapauIenbHOTO 8-0UT-
Horo uHTepdelica rucruies B muHy 12C, 1o KOTOPO OH 1
TIOAKITIOYAETCS] K MUKPOKOHTPOJLIEPY.

Jis aBTOHOMHOI pabOTHI yCTPOWCTBA HEOOXOIUMO
YCTAHOBHUTH aKKyMYJISITOpP. YMEHBIIIEHHE TAKTOBON 4acTO-
Thl MUKPOKOHTPOJUIEPA MO3BOJIUT CHU3UTH PACXO]l SHEp-
MM U TIPOJUIMTh BPEMsi aBTOHOMHOM pabotel. s 3To-

TO MOXHO HCIIONB30BaTh MPEAICITUTEh TAKTOBOH JacTo-
THI (System Clock Prescaler).

CTpyKTypHasi cxema JJisi CUCTeMbl aHaln3a, coopa u
3aMKMCH BOKAJIM3AIMN cobak rmpencrasieHa Ha puc. 2. [To-
cine cOOpKH OMBITHOTO 00pasna yCTpOMCTBa-perucTparo-
pa (puc. 3) sl OTCIEKMBAaHUSI TPEBOXKHOTO IOBEACHUS
co0aK 1o CTPYKTYpHOU cXeMme, OKa3aHHOW Ha pHC. 2, Ipo-
BEJICHO TECTUPOBaHKUE PabOTHI AITOPUTMA, TPUBEIECHHOTO
Ha pHC. 4, a TaKXKe OIpe/ielieHa IPaBUIIBHOCTD (hparMeHTa
MIPOTPAaMMBI ISl HCIIBITAHUH OITBITHOTO 00pasia (puc. 5).

Jis HammcaHUS TPOTPaMMBI M TIPOIIUBKH MHKPO-
KOHTpOJIJIEpa HCIIONIh30BaHA OTKPHITass W CBOOOTHO pac-
mpocTpaHsieMas cpega mporpammupoBaHus —Arduino
Software (IDE), mpezncraBieHHas Ha pUC. 5: clieBa OKa3a-
Ha paboTa anropuTMa U OTpeIeIeHNe TPEBOKHOTO COCTO-
SIHUSL COOAKM TIPH TMOJICUETe KOJIMYECTBA BOKAIM3AIMHA U
JUINTEIBHOCTH BOKAJIM3alMii B MUHYTY, a cripaBa — (par-
MEHT ITPOrpaMMBbl JJIsi MUKPOKOHTpoJiepa. B mporpamme
UCIIOJIb30BaHbI TaliMepBbI, KOTOPBIE MTO3BOJISIIOT PACCYUTATH
KOJIMYECTBO MMJUTUCEKYH/I C Ha4yaja 1 JI0 KOHIa COOBITHS,
a TaKKe CYCTYMKH KOJIMYECTBA COOBITHH 3a ONpeIeIICHHBIN
MOMEHT BPEMEHH.

B macrosimiee Bpems pa3paboTaH MPOTOTHIT YCTPOWA-
CTBa C Y9E€TOM 0COOEHHOCTEH aKTUBHOCTH cobak (puc. 6).
YCTpONCTBO MO3BOJSIET PErMCTPUPOBATH C OMOBELICHUEM
B TEJIErpamM-00T COCTOSHHUE TPEBOTH (CKYJIEHHE WM aK-
TUBHBIN J1aif), TEMIEpaTypy OKpPYKArOIIEro BO3Myxa (st
MOHUMaHHMsI, HAXOIUTCsl co0aKa Ha YJIMIE WU B IOMeIle-
HI/II/I)7 AKTUBHOCTbD )KUBOTHOI'O B TCUCHHUEC OHS (KOJ’[I/I‘IGCTBO
NpOWCHHBIX maroB). PaspabarsiBacMblii IpUOOp MOXKET
OBITh HUCIIOJIB30BaH B IIMPOKOM JIMAra3oHe yciaoBuid. [ep-
METHYHBIN KOPITYC M03BOJISIET IPUMEHSTD €r0 Kak B [IOMe-
IMIEHUX (4acTHOE JOMOBJIAJICHNE, TOPOJICKasl KBapTHpa 1
JIp.), TaK ¥ BO BPEMsI BBIT'YJIa )KHBOTHBIX ITPH HEOOXOTUMO-
CTH MOHHTOPHHTA €T0 COCTOSHHS.

Oocy:xxnenne u 3axkiawdyenue. B Poccuiickoit Dene-
pamyy MCCIIeAOBaHMs BOKAJIM3AIMK W IBUTATEIFHBIX TIaT-
TEPHOB cOOaK HEMHOTOYHCIICHHBI U CBSI3aHBI, KaK MPaBU-
JI0, C KOPPEKIHeH arpecCHBHOTO MOBEACHUS W/WIIN Hapy-
MeHu cornmanu3anun y pabounx cobak. IIpenmaraemas

3

N

Cuuraem Bpems

Mukpodon BBICOKOTO
\L ypoBHS (Taiimep)
UreHue curuaia Peructpupyem
B TeueHnn 30 cex BOKaJIN3aLUIO

Ammuryna <
IMoporosoe
3HaUEHHE

Awmrmuryna >
Ioporosoe
3HAYCHHE

Cueryuk:
+ 1 coObiTHE
+ JlnuTensHoCTh
BOKaJIM3aIlM1

JlnurensHOCTh

1 coObITHsS
ot 2 —4,5 cex
< 10 coObITHI v
Jucrnneit
N
JlnurensHOCTD Tp eBOra
1 coObITHS

or 0,2 -0,3 cex
> 40 coObITHI

Puc. 4. AJ'IFOpI/ITM perucTpanum TuIa AeAITCIbHOCTH JKUBOTHOT'O ITPU BOKAJIN3allUN
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®avin lMpaeka Ckety WHcTpymerTs Momows

Witelneat wokalizacii
vocalizacia:r 17

[1ltelncst vokalizacll Maksimums3 §

Vocalizacia: 14 #define tb 50 // samamm pasMep MaccHEBa

Jlitelncst wokalizacii (ms) 1 unsigned int myArray[tbl, aread, rezult;

Vocalizacia: 1% unsigned long prevmillis;

litelnocst wokalizacil

Vacallzauias 21 const uintlé t varVolume = 420; // MuHMMAJBHEL! YPOBEHE DDOMROCTH

Wlitelnest wokalizacii
vocalizacia: 21

boolean soundOn = 0;

Dlitelncst vokalizacil
Vocalizacia: 22
Dlitelncst wokalizacii
Voralizancia: 23 //long loopTime =
litelnost wokalizacii

Vocallzacia: 24

int soundLevel,Bverage;
unsigned long startKrikTime, endKrikTime, krikDuration,currentTime,
300; // 30 cex

litelnest wokalizacii int wvarSum, trevoga, skuchaet, igraet; // TlepeMeHHAA A NOICYE

Wocalizacia: 23
vlitelncat wokalizacii (m3) 160 / / SREDEE

Vacalizacia: 2E unsigned long total;

[1litelncst vokalizacil
Vocalizacia: 27
litelnost wokalizacii

unsigned int count;
unsigned long whenStarted;

const unsigned long INTERVAL = 200; // one minute

Vocalizacia: 24

litelnest wokalizacii // SREDEE
Vocalizacia: 28

Wlitelneat wokalizacii

vocalizacia: 30

Dlitelnost vokalizacll void setup() {
Vocalizacia: 31

LHENOGA

Puc. 5. Pabota anroputma u onpeaesieHue TPEBOKHOTO COCTOSHISI COOaKH

OTcex
IUTSL aKKyMYJISITOpa
U YCTPOUCTBA
3apsIKH

OmieliHuK

Otcek mis
MUKpodoHa

Otcek mis
MHUKPOCOHTpPOJLIEPa

OTCex 1t THPOCKOTIa

Puc. 6. BHemHuit BUa ycTponcTBa, pa3MeIeHHOTO Ha OlIEHHHUKE

pa3paboTKa B HACTOsIIIIEE BPEMs HE IMEET aHAJIOTOB CPEU
pOCcHCKUX U 3apyOeXHbIX uccienoBanuid. CyImecTByIOT
eIIMHUYHBbIC Pa3padOTKH HOCHMBIX Ha OILCHHUKE/IIIeHKe
JIATYNKOB U aKCEIEePOMETPUUECKOM TIaT(OPMBI ISl OLICH-
KM JIBUYKEHUH B €CTECTBEHHBIX yCIIOBUSIX [45, 46].

[To pesyabTaTaM NPOBEAEHHOTO HCCIENOBAHMS aBTO-
paMu CTaThbH BIEPBbIe ObLI pa3paboTaH alrOpUTM perH-
CTpallMU THIIA ACATEIBLHOCTH COOAKH NPH BOKAIM3ALUIX
pasHoro Buza. Ha ero ocHoBaHuu pa3paboTaHa CTPYKTYp-
Hasi CXeMa yCTPOHCTBA JJIsl PErNCTPaluy TPEBOKHOCTH CO-
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0ak. B pesymbsrare OBIIO CO3MaHO YCTPOMCTBO ISl aHATIH-
3a HMOLMOHAJIBHOM OKPACKU BOKAJIM3alUil JOMAIHUX CO-
0aK ¢ TUCTAaHIIMOHHBIM HH()OPMHUPOBAHNEM BIIa IENIbIIA Ye-
pe3 Tenerpam-60t. Cienyer OTMETUTh, YTO UMEHHO (Gop-
MaT OLUCHHMKA C 3aKPEIJIEHHBIM TEXHUUYECKUM YCTPOM-
CTBOM paccMaTpHBaeTCsi B JIMTEpaType Kak Haubosee or-
TUMaJIbHBIN, B CPABHEHUH C IPYTMMH HOCUMBIMH YCTPO¥-
cTBamu [42, 44].

@dyHIaMeHTaIbHOE 3HAYEHHWE IPEAaraeéMoro Ipo-
IpaMMHO-aIapaTHOTO PEUICHUs 3asBICHHON MPoOIeMBbl
3aKIIFOYAETCSl B CO3JAHWW CPEACTBA JJIS TONYyYCHUS HO-
BBIX JTAaHHBIX O BEPOSTHOCTH HAPYIICHWH TTOBEICHHS CO-
6aK, 00yCIIOBICHHBIX BBICOKHM YPOBHEM TPEBOKHOCTH. B
HaIIell cTpaHe MooOHBIe MCCIeJOBaHU (DaKTHIECKH OT-
cyTcTByIOT. [loaTOMY mpeamnomaraercss pa3padoTaTs BapH-
AHT KOMIIJICKCHOT'O METOoda OECKOHTAKTHOT'O BBISIBIICHUS
JKUBOTHBIX C TPECBOXXHBIM U arp€CCUBHBIM IMOBEACHUEM U
uH(opMHUpOBaHHUEM HX BiajelblieB 00 3ToM. [lpukian-
HOE 3HAYCHHE TPOEKTA 3aKIJIIOYACTCSl B CO3J@HUM IPOTO-
THIIa [TPOTrPaMMHO-AIIAPATHOTO KOMIUIEKCa, 0OecreurBa-
IOLIET0 MONyYeHNEe U OOBEKTUBHBIM aHann3 MH(OPMaIUN
00 M3MEHEHUSX B MTOBE/ICHUN COOAK B PSKUME PEaTHHOTO
BpeMeHHU. B nanpHeiIIeM Takoi KOMIUIEKC MOXKET BBICTY-
TaTh MPOTOTHUIIOM JIJISl CO3JAHUS CUCTEM OTCIIC)KUBAHUS 1
AIACHTU(UKAINN TTOBEICHUS APYTHX BHUIOB KHBOTHBIX B
YCIOBHUAX TMPEINPUATHHA arporpOMBIIIICHHOTO KOMILICK-
ca, 300MapKOB, OXOTXO3SHUCTB, YIIHIL arJIOMepaIyi u T. 1. (B
T. 4. Ha 6a3e UCKYCCTBEHHOTO MHTEIUICKTA).

Ipemiaraemsrii crioco0 SIBISETCS OS30MACHBIM U HE-
WHBa3UBHBLIM. HeHaBsI3unBoE OTCIIeKUBAHHUE BOKaHH?:aHI/Iﬁ
C UCIIOJIb30BaHUEM IPEIIaraeMoro yCTpoicTBa He Co3/a-
€T CYIIECTBEHHBIX ITOMEX JUIsl YKU3HENESTEIbHOCTH coba-
KH, HE TI0JIpa3yMeBaeT CHIDKCHUS JIBUTATEIIbHON aKTHBHO-
CTH, a TIPUHIUII er0 paboThl HE HAapyIIaeT MpaBHia ISITH
CBOOOJ ¥ TIOJTHOCTBIO COOTBETCTBYET OMOATHYESCKUM HOP-
MaM. OKOHYATEeNBHBI BapHaHT HOCHMOTO Ha OIICHHUKE
ycTpoiicTBa OyleT UMeTh HeOONBITHE pa3Mephl H BEC, YTO
MTO3BOJIMT CAETATH €0 0ojee yIOOHbBIM, a IPOoIecC aHAIH-
3a BOKAJM3AIlM JacT BOSMOXKHOCTH HAONONATh 33 IMO-
IMUOHAJIBHBIM COCTOAHHUEM XKUBOTHBIX B(b(i)eKTI/IBHee n ne-
IIEBJIC, B CPABHEHUHU C CUCTEMaMH aHaju3a N300pakeHUH
n I[BI/IFaTeHbHOﬁ AKTHUBHOCTH.

B Hacrosimee Bpemsi mpejiaraeéMoe YCTPOWCTBO HE
HMMEET aHaJIOTOB Ha POCCUICKOM M MEXAYHAPOIHOM PhIH-
KE 300BETTOBApOB. [IpOTOTHIIBI TATEHTOB B OTKPHITHIX Oa-
3aX JIaHHBIX U Hay4YHbIC CTAThU Ha IAHHYIO TEMY B POCCHII-
CKUX JKypHaIax He oOHapy»KeHbBI. B kauecTBe TeopeThye-
CKUX TIPOTOTHIIOB, KOCBEHHO CBSI3aHHBIX C OIICHKOH 3MO-
[IMOHAJBHOTO COCTOSIHUS CO0aK, MOTYT OBITH pacCMOTpe-
HBI TPH 3apyOeKHBIX HccenoBanus. B mepBoii padote mist
oOneryeHns KOMMYHHUKAaIUK pabodnx co0ak W XCHIEPOB
HCIOJTB30BAINCH YEThIpe HOCUMBIX natuuka [47]. atun-
KU1 6BIJ'II/I HUHTETPUPOBAHBI B XUJIETBI U AKTUBUPOBAJIUCH

CHnuCOK IuTepaTyphl

MIOCPEJICTBOM YKYCOB, MEJIKUX JIBUJKEHUI KOHEUHOCTEH U
IBIDKEHUH HOcoM. Bo BTopoii pabote Oputa pazpaboraHa
aKcelepoMeTpruieckas miaropma, HOCUMasi Ha OLICHHH-
ke [48]. Ilnardopma 3amuckiBacT MOBEACHUE COOAK B €CTe-
CTBCHHBIX YCJIOBHSIX C TOCJCIYIOMICH MACHTH()HUKALIUCH.
JlocTynHbl K pacrno3HaBaHMiO 17 pa3iuuHbIX JACHCTBUIA
C TOYHOCTBIO Kiaccudukanuu npumepHo B 70 %. B tpe-
TheH pabdoTe OlleHNBAIACh IPUMEHUMOCTD JIATYMKOB JIBYX
¢upm-niponzBogureneii, Actigraph u VetSens, koppexr-
HOCTh BBIOOpA 3MOX aHaJIM3a M METOo/a MpeoOpa3oBaHMs
HEoOpaOOTaHHBIX JIAHHBIX aKCEJIEPOMETPHUHU B PaHEE BEPH-
(unmpoBanHble equHULBI [46]. Bee mpuBeneHHbIe aHao-
TH HE peIIaloT MpobieMy MACHTH(PHUKAINN YMOIHOHAIE-
HOTO COCTOSIHHSI )KHBOTHOTO, HE BBISIBIIIIOT YPOBEHb Tpe-
BOYKHOCTH/arpeccuu M TPEBOTY pas3iyKu. Beumy ocoben-
HOCTEH TICHXHMKH COOAK-KOMITAHBOHOB JaHHBIC NMPHOOPHI
He SIBJSIFOTCS 9()(DEKTUBHBIMH B PELICHUH [TOBEACHYECKUX
mpobieM.

CJI0)XKHOCTh PEIICHUS] MOCTABICHHOW 3aadd TaKKe
OIPEAEISIETCS] BHICOKOM WHAMBUyalbHONW BapHadeIbHO-
CTBIO TAaTTEPHOB AaKTUBHOCTH y CO0aK, YTO 3aTpyIHSET
YCTaHOBKY B3aUMOCBSI3eH MEX/ly BOKAIN3AUSIMH 1 OMpe-
JISTICHHBIMH  SMOIIMOHAIBHBIME cocTosiHusIMU.  Cobakwy,
UMEIOIEe Kak (U3MOIOTMYECKUE, TaK M IOBEICHYECKHE
HapyLIeHHs, TPOSIBIIOT X B OTCYTCTBHE BIAJEblia WIN
ke (Tpu HapyIICHWH MPUBA3aHHOCTH) B OTBET HA B3aWMO-
neiicteue ¢ HUM. CriokoiiHas cobaka 0e3 HapymIeHnH moBe-
JCHUS B OOJIBIIIEH CTEITEHH pearupyeT nNaCCUBHLIM ITOBEJIC-
HHUEM, TOIJla KaK arp€CCuBHasA — TPEBOXKHBIM.

Takum 00pa3om, pe3ynbTaThl MPOBEICHHOTO aBTOpaMU
MCCIIE/IOBaHUS M TEXHMYECKOH pa3padoTKu yCTpOHCTBA T10-
3BOJIMIM C(HOPMYIHPOBATH TTOJXO0/] K ONPE/IETICHHIO COCTOSI-
HUS )KUBOTHOTO C OMOIIBIO aKyCTHYECKOro Meroza. B oc-
HOBY METOJIa JIeTIa OOBEKTHUBHAS OIICHKA 3MOIMOHAIBHON
OKpACKH BOKaJM3alMii co0aK Ha OCHOBaHMH pacyeTa HHTep-
BAJIOTPAMM U CIIEKTPOTPAMM.

ITo pesymbraTam BBIOOpaA 2IEMEHTHOH 0a3bl OBLT pas-
paboTaH OMBITHBIN 00pa3er] yCTPOHCTBa I PErUCTpaui
TPEBOKHOTO M arpecCHBHOTO TOBEIEHMsI co0ak W Oblia
chopMHpoBaHa OCHOBA ISl Pa3pabdOTKU yCTPOHCTBA-PErH-
CTpaTopa BOKanu3auii codak ¢ OECpoBOAHON Mepeaadeit
JIAHHBIX. YCTPOWCTBO MOCHE JOPaOOTKH MPOTOTUIIA U OI-
TUMH3ALUH TEXHUYECKUX YCIIOBUH MOXKET OBITh PEKOMEH-
JIOBAHO JUIS MICHIOJIB30BAHUsSI NP MOATOTOBKE paboumx co-
0aK 1 11t OnpeieeHNs IPUYMH HapyIIeHHs TOBEJICHUS CO-
0ak-KOMITaHHOHOB. B fayibHEHIINX HCCiIe0BaHMAX JaHHOE
YCTPOHCTBO MOXKET MMPUMEHSTBCS ISl OLIEHKH 3MOLIMOHAITb-
HOTO COCTOSTHUSI COOaKH (KaK 4acTh KOMIUIEKCHOTO ITOXO-
Jla K aHaJIN3y CBOOOAHOTO TOBEACHHMS KMBOTHBIX) C yIETOM
MEJMIIMHCKOTO aHAMHE3a M aHaMHe3a XWU3HH, MOBEIeHYe-
CKHX TECTOB U ONIPOCHUKOB, OLICHKH 1103, ABM)KCHUH U MeTI-
KUX ITPU3HAKOB MOBBIIIEHHON TPEBOXHOCTH.

1. Tiira K., Lohi H. Reliability and Validity of a Questionnaire Survey in Canine Anxiety Research. Applied Animal
Behaviour Science. 2014;155:82-92. https://doi.org/10.1016/j.applanim.2014.03.007

2. Tiira K., Sulkama S., Lohi H. Prevalence, Comorbidity, and Behavioral Variation in Canine Anxiety. Journal of
Veterinary Behavior. 2016;16:36—44. https://doi.org/10.1016/j.jveb.2016.06.008

3. Westgarth C., Brooke M., Christley R.M. How Many People Have Been Bitten by Dogs? A Cross-Sectional Survey
of Prevalence, Incidence and Factors Associated with Dog Bites in a UK Community. Journal of Epidemiology and
Community Health. 2018;72(4):331-336. https://doi.org/10.1136/jech-2017-209330

[TATOJIOT'UA XKNBOTHBIX, MOPOOJIOT U, DU3NOJIOT U, DAPMAKOJIOTUA 1 TOKCUKOJIOT'MUA


https://doi.org/10.1016/j.applanim.2014.03.007
https://doi.org/10.1016/j.jveb.2016.06.008
https://doi.org/10.1136/jech-2017-209330

https://www.vetpat.ru

Bemepunapnaa namonozus. 2023;22(2):32—44. elSSN 2949-4826

4. Dinwoodie R., Dwyer B., Zottol V., Gleason D., Dodman N. H. Demographics and Comorbidity of Behavior
Problems in Dogs. Journal of Veterinary Behavior. 2019;32:62—71. https://doi.org/10.1016/J.JVEB.2019.04.007

5.Siettou C. Evaluating the Recently Imposed English Compulsory Dog Microchipping Policy. Evidence froman English
Local Authority. Preventive Veterinary Medicine. 2019;163:31-36. https://doi.org/10.1016/j.prevetmed.2018.12.015

6. Bowen J., Garcia E., Darder P., Argiielles J., Fatjo J. The Effects of the Spanish COVID-19 Lockdown on People, Their
Pets, and the Human-Animal Bond. Journal of Veterinary Behavior. 2020;40:75-91. https://doi.org/10.1016/].jveb.2020.05.013

7. Katica M., Obradovi¢ Z., Ahmed N.H., Mehmedika-Sulji¢ E., Stani¢ Z., Abdalaziz Mohamed R.S., Dervisevié
E. Interdisciplinary Aspects of Possible Negative Effects of Dogs on Humans in Bosnia and Herzegovina. Medicinski
Glasnik (Zenica). 2020;17(2):246-251. https://doi.org/10.17392/1187-20

8. Degeling C., Hall J., van Eeden L.M., Finlay S.M., Gurung S.M., Brookes V.J. Representations of Free-Living and
Unrestrained Dogs as an Emerging Public Health Issue in Australian Newspapers. International Journal of Environmental
Research and Public Health. 2021;18(11):5807. https://doi.org/10.3390/ijerph18115807

9. Gobbo E., Zupan Semrov M. Neuroendocrine and Cardiovascular Activation During Aggressive Reactivity in
Dogs. Frontiers in Veterinary Science. 2021;8:683858. https://doi.org/10.3389/fvets.2021.683858

10. Mikkola S., Salonen M., Puurunen J., Hakanen E., Sulkama S., Araujo C., Lohi H. Aggressive Behaviour is
Affected by Demographic, Environmental and Behavioural Factors in Purebred Dogs. Scientific Reports. 2021 May
3;11(1):9433. doi: https://doi.org/10.1038/s41598-021-88793-5

11. Parente G., Gargano T., Di Mitri M., Cravano S., Thomas E., Vastano M., et al. Consequences of COVID-19
Lockdown on Children and Their Pets: Dangerous Increase of Dog Bites among the Paediatric Population. Children
(Basel). 2021;8(8):620. https://doi.org/10.3390/children8080620

12. Faragd T., Andics A., Devecseri V., Kis A., Gacsi M., Miklosi A. Humans Rely on the Same Rules to Assess
Emotional Valence and Intensity in Conspecific And Dog Vocalizations. Biology Letters. 2014;10(1):20130926.
https://doi.org/10.1098/rsbl.2013.0926

13. Pongracz P., Molnar C., Miklési A. Acoustic Parameters of Dog Barks Carry Emotional Information for Humans.
Applied Animal Behaviour Science. 2006;100(3—4):228-240. https://doi.org/10.1016/J. APPLANIM.2005.12.004

14. Pongracz P. Modeling Evolutionary Changes in Information Transfer. Effects of Domestication on the Vocal
Communication of Dogs (Canis Familiaris). European Psychologist. 2017;22:219-232.
https://doi.org/10.1027/1016-9040%2Fa000300

15.KimY, Sa J, Chung Y, Park D, Lee S. Resource-Efficient Pet Dog Sound Events Classification Using LSTM-FCN
Based on Time-Series Data. Sensors (Basel). 2018;18(11):4019. https://doi.org/10.3390/s18114019

16. Jégh-Czinege N., Faragd T., Pongracz P. A Bark of Its Own Kind — the Acoustics of ‘Annoying’ Dog Barks
Suggests a Specific Attention-Evoking Effect for Humans. Bioacoustics. 2020;29(2):210-225.
http://doi.org/10.1080/09524622.2019.1576147

17. Bleuer-Elsner S., Zamansky A., Fux A., Kaplun D., Romanov S., Sinitca A., et al. Computational Analysis of
Movement Patterns of Dogs with ADHD-Like Behavior. Animals (Basel). 2019;9(12):1140.
https://doi.org/10.3390/ani9121140

18. Fux A., Zamansky A., Bleuer-Elsner S., van der Linden D., Sinitca A., Romanov S., Kaplun D. Objective Video-
Based Assessment of ADHD-Like Canine Behavior Using Machine Learning. Animals (Basel). 2021;11(10):2806.
https://doi.org/10.3390/ani11102806

19. Cross N.J., Rosenthal K., Phillips C.J. Risk Factors for Nuisance Barking in Dogs. Australian Veterinary Journal.
2009;87(10):402—408. https://doi.org/10.1111/j.1751-0813.2009.00484.x

20. Flint E.L., Minot E.O., Perry P.E., Stafford K.J. A Survey of Public Attitudes towards Barking Dogs in New
Zealand. New Zealand Veterinary Journal. 2014;62(6):321-327. https://doi.org/10.1080/00480169.2014.921852

21. Molnar C., Kaplan F., Roy P., Pachet F., Pongracz P., Doka A., et al. Classification of Dog Barks: a Machine
Learning Approach. Animal Cognition. 2008;11(3):389-400. https://doi.org/10.1007/s10071-007-0129-9

22. Molnar C., Pongracz P., Déka A., Mikloési A. Can Humans Discriminate between Dogs on the Base of the Acoustic
Parameters of Barks? Behavioural Processes. 2006;73(1):76—83. https://doi.org/10.1016/j.beproc.2006.03.014

23. Marx A., Lenkei R., Pérez Fraga P., Bakos V., Kubinyi E., Faragé T. Occurrences of Non-Linear Phenomena and
Vocal Harshness in Dog Whines as Indicators of Stress and Ageing. Scientific Reports. 2021;11(1):4468.
https://doi.org/10.1038/s41598-021-83614-1

24. Sargisson R.J., Butler R., Elliffe D. An Evaluation of the Aboistop Citronella-Spray Collar as a Treatment for
Barking of Domestic Dogs. ISRN Veterinary Science. 2012;2011:759379. https://doi.org/10.5402/2011/759379

25. Taylor A., Reby D., McComb K. Cross Modal Perception Of Body Size In Domestic Dogs Canis Familiaris. PLoS
One. 2011;6(2):e17069. https://doi.org/10.1371/journal.pone.0017069

26. Root-Gutteridge H., Ratcliffe V.F., Neumann J., Timarchi L., Yeung C., Korzeniowska A.T., et al. Effect of Pitch
Range on Dogs’ Response to Conspecific vs. Heterospecific Distress Cries. Scientific Reports. 2021;11(1):19723.
https://doi.org/10.1038/s41598-021-98967-w

27. Sibiryakova O.V., Volodin I.A., Volodina E.V. Polyphony of Domestic Dog Whines and Vocal Cues to Body Size.
Current zoology. 2021;67(2):165—176. https://doi.org/10.1093/cz/zoaa042

28. Yin S. A New Perspective on Barking in Dogs (Canis Familiaris). Journal of Comparative Psychology.
2002;116(2):189—-193. https://doi.org/10.1037/0735-7036.116.2.189

29. Yin S., McCowan B. Barking in Domestic Dogs: Context Specificity And Individual Identification. Animal
Behaviour. 2004;68(2):343-355. https://doi.org/10.1016/j.anbehav.2003.07.016

30. Policht R., Matéjka O., Benediktova K., Adamkova J., Hart V. Hunting Dogs Bark Differently when They
Encounter Different Animal Species. Scientific Reports. 2021;11(1):17407. https://doi.org/10.1038/s41598-021-97002-2



https://doi.org/10.1016/J.JVEB.2019.04.007
https://doi.org/10.1016/j.prevetmed.2018.12.015
https://doi.org/10.1016/j.jveb.2020.05.013
https://doi.org/10.17392/1187-20
https://doi.org/10.3390/ijerph18115807
https://doi.org/10.3389/fvets.2021.683858
https://doi.org/10.1038/s41598-021-88793-5
https://doi.org/10.3390/children8080620
https://doi.org/10.1098/rsbl.2013.0926
https://doi.org/10.1016/J.APPLANIM.2005.12.004
https://doi.org/10.1027/1016-9040%2Fa000300
https://doi.org/10.3390/s18114019
http://doi.org/10.1080/09524622.2019.1576147
https://doi.org/10.3390/ani9121140
https://doi.org/10.3390/ani11102806
https://doi.org/10.1111/j.1751-0813.2009.00484.x
https://doi.org/10.1080/00480169.2014.921852
https://doi.org/10.1007/s10071-007-0129-9
https://doi.org/10.1016/j.beproc.2006.03.014
https://doi.org/10.1038/s41598-021-83614-1
https://doi.org/10.5402/2011/759379
https://doi.org/10.1371/journal.pone.0017069
https://doi.org/10.1038/s41598-021-98967-w
https://doi.org/10.1093/cz/zoaa042
https://doi.org/10.1037/0735-7036.116.2.189
https://doi.org/10.1016/j.anbehav.2003.07.016
https://doi.org/10.1038/s41598-021-97002-2

Bemepunapnas namonozus. 2023;22(2):32—44. eISSN 2949-4826

31. Amano T., lkeda T., Yamaguchi M., Kakehi N., Hanada K., Watanabe T., et al. Equine Placental Extract
Supplement as a Night Barking Remedy in Dogs with Cognitive Dysfunction Syndrome. Veterinary Medicine and
Science. 2022;8(5):1887—-1892. https://doi.org/10.1002/vms3.893

32. Juarbe-Diaz S.V., Houpt K.A. Comparison of Two Antibarking Collars For Treatment of Nuisance Barking.
Journal of the American Animal Hospital Association. 1996;32(3):231-235. https://doi.org/10.5326/15473317-32-3-231

33. Moffat K.S., Landsberg G.M., Beaudet R. Effectiveness and Comparison of Citronella and Scentless Spray Bark
Collars for the Control of Barking in a Veterinary Hospital Setting. Journal of the American Animal Hospital Association.
2003;39(4):343-348. https://doi.org/10.5326/0390343

34. Steiss J.E., Schaffer C., Ahmad H.A., Voith V.L. Evaluation of Plasma Cortisol Levels and Behavior in Dogs
Wearing Bark Control Collars. Applied Animal Behaviour Science. 2007;106(1-3):96—106.
http://doi.org/10.1016/j.applanim.2006.06.018

35. Wells D.L. The Effectiveness of a Citronella Spray Collar in Reducing Certain Forms of Barking in Dogs. Applied
Animal Behaviour Science. 2001;73(4):299-309. https://doi.org/10.1016/s0168-1591(01)00146-0

36. Martin A.L., Walthers C.M., Pattillo M.J., Catchpole J.A., Mitchell L.N., Dowling E.W. Impact of Visual Barrier
Removal on the Behavior of Shelter-Housed Dogs. Journal of Applied Animal Welfare Science: JAAWS. 2023;26(4):596—
606. https://doi.org/10.1080/10888705.2021.2021407

37. ABunoB A.B., @omuna A.C., Kpukynosa A.A. u 1p. Meroauka kinaccu(uKanny BOKaJIU3aUH COOaK KaKk MapKe-
pa TPEBOKHOTO MJIM arpecCUBHOTO NMoBeAeHUs. Bemepunapus Kyvoanu. 2022;3:35-37.

38. ABunoB A.B. VccenoBanme METOIMKY HACHTH(DUKAIIIH 3200IEBaHII TOIIOCOBOTO arliapaTa YeIoBeKa. Akmyaib-
nas ouomexnonoeus. 2015;2(13):26-28.

39. Bononuu U.A., Bomoguna E.B., ®unaroBa O.A. Henuneiinsie (heHOMEHBI, ONPEEIIONINE BEICOKYIO CTPYKTYP-
HYI0 I3MEeHYHBOCTH ckyneHnit gomanraen codakun CANIS FAMILIARIS (CARNIVORA, CANIDAE). Bronn. Mock. 06-
6a ucnvimamenei npupoovt. Omo. duon. 2007;112(4):11-17.

40. Yynkuaa M.M., Bononun 1. A., Bononuna E.B. MHauButyansHas, TOIOBask M MEXIIOPOIHAS U3MEHYUBOCTD JIast
nomarnHe# cobaku, Canis familiaris (Carnivora, Canidae). 3oono2uueckuii scypran. 2006;85(4):544-555.

41. Root-Gutteridge H., Ratcliffe V.F., Neumann J., Timarchi L., Yeung C., Korzeniowska A.T., et al. Effect of Pitch
Range on Dogs’ Response to Conspecific vs. Heterospecific Distress Cries. Scientific Reports. 2021;11(1):19723.
https://doi.org/10.1038/s41598-021-98967-w

42. Rowlison de Ortiz A., Belda B., Hash J., Enomoto M., Robertson J., Lascelles B.D.X. Initial Exploration of the
Discriminatory Ability of the Petpace Collar to Detect Differences in Activity and Physiological Variables between
Healthy and Osteoarthritic Dogs. Frontiers in Pain Research. (Lausanne). 2022;3:949877.
https://doi.org/10.3389/fpain.2022.949877

43, Martin K.W., Olsen A.M., Duncan C.G., Duerr F.M. The Method of Attachment Influences Accelerometer-Based
Activity Data in Dogs. BMC Veterinary Research. 2017;13(1):48. https://doi.org/10.1186/s12917-017-0971-1

44. Bruno E.A., Guthrie J.W., Ellwood S.A., Mellanby R.J., Clements D.N. Global Positioning System Derived
Performance Measures are Responsive Indicators of Physical Activity, Disease and the Success of Clinical Treatments in
Domestic Dogs. PLoS One. 2015;10(2):¢0117094. https://doi.org/10.1371/journal.pone.0117094

45. Ladha C., Hoffman C.L. A Combined Approach to Predicting Rest in Dogs Using Accelerometers. Sensors (Basel).
2018;18(8):2649. https://doi.org/10.3390/s18082649

46. Westgarth C., Ladha C. Evaluation of an Open Source Method for Calculating Physical Activity in Dogs from
Harness and Collar Based Sensors. BMC Veterinary Research. 2017;13(1):322. https://doi.org/10.1186/s12917-017-1228-8

47. Jackson M.M., Zeagler C., Valentin G., Martin A., Martin V., Delawalla A., et al. FIDO — Facilitating Interactions
for Dogs with Occupations: Wearable Dog-Activated Interfaces. In: Proceedings of the 2013 International Symposium on
Wearable Computers (ISWC ‘13). Association for Computing Machinery. New York; 2013. P. §1-88.
https://doi.org/10.1145/2493988.2494334

48. Ladha C., Hammerla N., Hughes E., Olivier P., Ploetz T. Dog’s life: wearable activity recognition for dogs. In:
Proceedings of the 2013 ACM international joint conference on Pervasive and ubiquitous computing (UbiComp ‘I3).
Association for Computing Machinery. New York; 2013. P. 415-418. https://doi.org/10.1145/2493432.2493519

References

1. Tiira K, Lohi H. Reliability and Validity of a Questionnaire Survey in Canine Anxiety Research. Applied Animal
Behaviour Science. 2014;155:82-92. https://doi.org/10.1016/j.applanim.2014.03.007

2. Tiira K, Sulkama S, Lohi H. Prevalence, Comorbidity, and Behavioral Variation in Canine Anxiety. Journal of Veterinary
Behavior. 2016;16:36—44. https://doi.org/10.1016/j.jveb.2016.06.008

3. Westgarth C, Brooke M, Christley RM. How Many People Have Been Bitten by Dogs? A Cross-Sectional Survey
of Prevalence, Incidence and Factors Associated with Dog Bites in a UK Community. Journal of Epidemiology and
Community Health. 2018;72(4):331-336. https://doi.org/10.1136/jech-2017-209330

4. Dinwoodie R, Dwyer B, Zottol V, Gleason D, Dodman NH. Demographics and Comorbidity of Behavior Problems
in Dogs. Journal of Veterinary Behavior. 2019;32:62—71. https://doi.org/10.1016/J.JVEB.2019.04.007

5. Siettou C. Evaluating the Recently Imposed English Compulsory Dog Microchipping Policy. Evidence from an English
Local Authority. Preventive Veterinary Medicine. 2019;163:31-36. https://doi.org/10.1016/j.prevetmed.2018.12.015

6. Bowen J, Garcia E, Darder P, Argiielles J, Fatj6 J. The Effects of the Spanish COVID-19 Lockdown on People,
Their Pets, and the Human-Animal Bond. Journal of Veterinary Behavior. 2020;40:75-91.
https://doi.org/10.1016/.jveb.2020.05.013

[TATOJIOT'UA XKNBOTHBIX, MOPOOJIOT U, DU3NOJIOT U, DAPMAKOJIOTUA 1 TOKCUKOJIOT'MUA


https://doi.org/10.1002/vms3.893
https://doi.org/10.5326/15473317-32-3-231
https://doi.org/10.5326/0390343
http://doi.org/10.1016/j.applanim.2006.06.018
https://doi.org/10.1016/s0168-1591(01)00146-0
https://doi.org/10.1080/10888705.2021.2021407
https://doi.org/10.1038/s41598-021-98967-w
https://doi.org/10.3389/fpain.2022.949877
https://doi.org/10.1186/s12917-017-0971-1
https://doi.org/10.1371/journal.pone.0117094
https://doi.org/10.3390/s18082649
https://doi.org/10.1186/s12917-017-1228-8
https://doi.org/10.1145/2493988.2494334
https://doi.org/10.1145/2493432.2493519
https://doi.org/10.1016/j.applanim.2014.03.007
https://doi.org/10.1016/j.jveb.2016.06.008
https://doi.org/10.1136/jech-2017-209330
https://doi.org/10.1016/J.JVEB.2019.04.007
https://doi.org/10.1016/j.prevetmed.2018.12.015
https://doi.org/10.1016/j.jveb.2020.05.013

https://www.vetpat.ru

Bemepunapnaa namonozus. 2023;22(2):32—44. elSSN 2949-4826

7. Katica M, Obradovi¢ Z, Ahmed NH, Mehmedika-Sulji¢ E, Stani¢ 7. Abdalaziz Mohamed RS, Dervisevi¢ E.
Interdisciplinary Aspects of Possible Negative Effects of Dogs on Humans in Bosnia and Herzegovina. Medicinski
Glasnik (Zenica). 2020;17(2):246-251. https://doi.org/10.17392/1187-20

8. Degeling C, Hall J, van Eeden LM, Finlay SM, Gurung SM, Brookes VJ. Representations of Free-Living and
Unrestrained Dogs as an Emerging Public Health Issue in Australian Newspapers. International Journal of Environmental
Research and Public Health. 2021;18(11):5807. https://doi.org/10.3390/ijerph18115807

9. Gobbo E, Zupan Semrov M. Neuroendocrine and Cardiovascular Activation During Aggressive Reactivity in Dogs.
Frontiers in Veterinary Science. 2021;8:683858. https://doi.org/10.3389/fvets.2021.683858

10. Mikkola S, Salonen M, Puurunen J, Hakanen E, Sulkama S, Araujo C, Lohi H. Aggressive Behaviour is Affected
by Demographic, Environmental and Behavioural Factors in Purebred Dogs. Scientific Reports. 2021 May 3;11(1):9433.
doi: https://doi.org/10.1038/s41598-021-88793-5

11. Parente G, Gargano T, Di Mitri M, Cravano S, Thomas E, Vastano M, et al. Consequences of COVID-19
Lockdown on Children and Their Pets: Dangerous Increase of Dog Bites among the Paediatric Population. Children
(Basel). 2021;8(8):620. https://doi.org/10.3390/children8080620

12. Faragd T, Andics A, Devecseri V, Kis A, Gacsi M, Miklo6si A. Humans Rely on the Same Rules to Assess Emotional
Valence and Intensity in Conspecific And Dog Vocalizations. Biology Letters. 2014;10(1):20130926.
https://doi.org/10.1098/rsbl.2013.0926

13. Pongracz P, Molnar C, Miklési A. Acoustic Parameters of Dog Barks Carry Emotional Information for Humans.
Applied Animal Behaviour Science. 2006;100(3—4):228-240. https://doi.org/10.1016/J.APPLANIM.2005.12.004

14. Pongracz P. Modeling Evolutionary Changes in Information Transfer. Effects of Domestication on the Vocal
Communication of Dogs (Canis Familiaris). Furopean Psychologist. 2017;22:219-232.
https://doi.org/10.1027/1016-9040%2Fa000300

15.Kim Y, SaJ, Chung Y, Park D, Lee S. Resource-Efficient Pet Dog Sound Events Classification Using LSTM-FCN
Based on Time-Series Data. Sensors (Basel). 2018;18(11):4019. https://doi.org/10.3390/s18114019

16. Jégh-Czinege N, Farag6 T, Pongracz P. A Bark of Its Own Kind — the Acoustics of ‘Annoying’ Dog Barks Suggests
a Specific Attention-Evoking Effect for Humans. Bioacoustics. 2020;29(2):210-225.
http://doi.org/10.1080/09524622.2019.1576147

17. Bleuer-Elsner S, Zamansky A, Fux A, Kaplun D, Romanov S, Sinitca A, et al. Computational Analysis of Movement
Patterns of Dogs with ADHD-Like Behavior. Animals (Basel). 2019;9(12):1140. https://doi.org/10.3390/ani9121140

18. Fux A, Zamansky A, Bleuer-Elsner S, van der Linden D, Sinitca A, Romanov S, Kaplun D. Objective Video-Based
Assessment of ADHD-Like Canine Behavior Using Machine Learning. Animals (Basel). 2021;11(10):2806.
https://doi.org/10.3390/ani11102806

19. Cross NJ, Rosenthal K, Phillips CJ. Risk Factors for Nuisance Barking in Dogs. Australian Veterinary Journal.
2009:;87(10):402—-408. https://doi.org/10.1111/j.1751-0813.2009.00484.x

20. Flint EL, Minot EO, Perry PE, Stafford KJ. A Survey of Public Attitudes towards Barking Dogs in New Zealand.
New Zealand Veterinary Journal. 2014;62(6):321-327. https://doi.org/10.1080/00480169.2014.921852

21. Molnar C, Kaplan F, Roy P, Pachet F, Pongracz P, Doka A, et al. Classification of Dog Barks: a Machine Learning
Approach. Animal Cognition. 2008;11(3):389-400. https://doi.org/10.1007/s10071-007-0129-9

22. Molnar C, Pongracz P, Doka A, Miklosi A. Can Humans Discriminate between Dogs on the Base of the Acoustic
Parameters of Barks? Behavioural Processes. 2006;73(1):76—83. https://doi.org/10.1016/j.beproc.2006.03.014

23. Marx A, Lenkei R, Pérez Fraga P, Bakos V, Kubinyi E, Faragd T. Occurrences of Non-Linear Phenomena and
Vocal Harshness in Dog Whines as Indicators of Stress and Ageing. Scientific Reports. 2021;11(1):4468.
https://doi.org/10.1038/s41598-021-83614-1

24. Sargisson RJ, Butler R, Elliffe D. An Evaluation of the Aboistop Citronella-Spray Collar as a Treatment for
Barking of Domestic Dogs. ISRN Veterinary Science. 2012;2011:759379. https://doi.org/10.5402/2011/759379

25. Taylor A, Reby D, McComb K. Cross Modal Perception Of Body Size In Domestic Dogs Canis Familiaris. PLoS
One. 2011;6(2):e17069. https://doi.org/10.1371/journal.pone.0017069

26. Root-Gutteridge H, Ratcliffe VF, Neumann J, Timarchi L, Yeung C, Korzeniowska AT, et al. Effect of Pitch Range
on Dogs’ Response to Conspecific vs. Heterospecific Distress Cries. Scientific Reports. 2021;11(1):19723.
https://doi.org/10.1038/s41598-021-98967-w

27. Sibiryakova OV, Volodin IA, Volodina EV. Polyphony of Domestic Dog Whines and Vocal Cues to Body Size.
Current zoology. 2021;67(2):165—-176. https://doi.org/10.1093/cz/z0aa042

28. Yin S. A New Perspective on Barking in Dogs (Canis Familiaris). Journal of Comparative Psychology.
2002;116(2):189-193. https://doi.org/10.1037/0735-7036.116.2.189

29. Yin S, McCowan B. Barking in Domestic Dogs: Context Specificity And Individual Identification. Animal
Behaviour. 2004;68(2):343-355. https://doi.org/10.1016/j.anbehav.2003.07.016

30. Policht R, Mat¢jka O, Benediktova K, Adamkova J, Hart V. Hunting Dogs Bark Differently when They Encounter
Different Animal Species. Scientific Reports. 2021;11(1):17407. https://doi.org/10.1038/s41598-021-97002-2

31. Amano T, Ikeda T, Yamaguchi M, Kakehi N, Hanada K, Watanabe T, et al. Equine Placental Extract Supplement
as a Night Barking Remedy in Dogs with Cognitive Dysfunction Syndrome. Veterinary Medicine and Science.
2022;8(5):1887—-1892. https://doi.org/10.1002/vms3.893

32. Juarbe-Diaz SV, Houpt KA. Comparison of Two Antibarking Collars For Treatment of Nuisance Barking. Journal
of the American Animal Hospital Association. 1996;32(3):231-235. https://doi.org/10.5326/15473317-32-3-231



https://doi.org/10.17392/1187-20
https://doi.org/10.3390/ijerph18115807
https://doi.org/10.3389/fvets.2021.683858
https://doi.org/10.1038/s41598-021-88793-5
https://doi.org/10.3390/children8080620
https://doi.org/10.1098/rsbl.2013.0926
https://doi.org/10.1016/J.APPLANIM.2005.12.004
https://doi.org/10.1027/1016-9040%2Fa000300
https://doi.org/10.3390/s18114019
http://doi.org/10.1080/09524622.2019.1576147
https://doi.org/10.3390/ani9121140
https://doi.org/10.3390/ani11102806
https://doi.org/10.1111/j.1751-0813.2009.00484.x
https://doi.org/10.1080/00480169.2014.921852
https://doi.org/10.1007/s10071-007-0129-9
https://doi.org/10.1016/j.beproc.2006.03.014
https://doi.org/10.1038/s41598-021-83614-1
https://doi.org/10.5402/2011/759379
https://doi.org/10.1371/journal.pone.0017069
https://doi.org/10.1038/s41598-021-98967-w
https://doi.org/10.1093/cz/zoaa042
https://doi.org/10.1037/0735-7036.116.2.189
https://doi.org/10.1016/j.anbehav.2003.07.016
https://doi.org/10.1038/s41598-021-97002-2
https://doi.org/10.1002/vms3.893
https://doi.org/10.5326/15473317-32-3-231

Bemepunapnas namonozus. 2023;22(2):32—44. eISSN 2949-4826

33. Moffat KS, Landsberg GM, Beaudet R. Effectiveness and Comparison of Citronella and Scentless Spray Bark
Collars for the Control of Barking in a Veterinary Hospital Setting. Journal of the American Animal Hospital Association.
2003;39(4):343-348. https://doi.org/10.5326/0390343

34. Steiss JE, Schaffer C, Ahmad HA, Voith VL. Evaluation of Plasma Cortisol Levels and Behavior in Dogs Wearing
Bark Control Collars. Applied Animal Behaviour Science. 2007;106(1-3):96—-106.
http://doi.org/10.1016/j.applanim.2006.06.018

35. Wells DL. The Effectiveness of a Citronella Spray Collar in Reducing Certain Forms of Barking in Dogs. Applied
Animal Behaviour Science. 2001;73(4):299-309. https://doi.org/10.1016/s0168-1591(01)00146-0

36. Martin AL, Walthers CM, Pattillo MJ, Catchpole JA, Mitchell LN, Dowling EW. Impact of Visual Barrier Removal
on the Behavior of Shelter-Housed Dogs. Journal of Applied Animal Welfare Science: JAAWS. 2023;26(4):596—606.
https://doi.org/10.1080/10888705.2021.2021407

37. Avilov AV, Fomina AS, Krikunova AA, et al. Metodika Klassifikatsii Vokalizatsii Sobak kak Markera Trevozhnogo
ili Agressivnogo Povedeniya. Veterinariya Kubani. 2022;3:35-37.

38. Avilov AV. The Research Methodology of Identification of Human Vocal Tract Diseases. Aktual naya
biotekhnologiya. 2015;2(13):26-28.

39. Volodin IA, Volodina EV, Filatova OA. Nelineinye Fenomeny, Opredelyayushchie Vysokuyu Strukturnuyu
Izmenchivost’ Skulenii Domashnei Sobaki CANIS FAMILIARIS (CARNIVORA, CANIDAE). Bulletin of Moscow
Society of Naturalists. Biological Series. 2007;112(4):11-17.

40. Chulkina MM, Volodin IA, Volodina EV. Individual, Intersexual, And Interbreed Variability Of Barks In Dog
Canis Familiaris (Carnivora, Canidae). Zoologicheskii zhurnal. 2006;85(4):544-555.

41. Root-Gutteridge H, Ratcliffe VF, Neumann J, Timarchi L, Yeung C, Korzeniowska AT, et al. Effect of Pitch Range
on Dogs’ Response to Conspecific vs. Heterospecific Distress Cries. Scientific Reports. 2021;11(1):19723.
https://doi.org/10.1038/s41598-021-98967-w

42. Rowlison de Ortiz A, Belda B, Hash J, Enomoto M, Robertson J, Lascelles BDX. Initial Exploration of the
Discriminatory Ability of the Petpace Collar to Detect Differences in Activity and Physiological Variables between
Healthy and Osteoarthritic Dogs. Frontiers in Pain Research. (Lausanne). 2022;3:949877. https://doi.org/10.3389/
fpain.2022.949877

43, Martin KW, Olsen AM, Duncan CG, Duerr FM. The Method of Attachment Influences Accelerometer-Based
Activity Data in Dogs. BMC Veterinary Research. 2017;13(1):48. https://doi.org/10.1186/s12917-017-0971-1

44. Bruno EA, Guthrie JW, Ellwood SA, Mellanby RJ, Clements DN. Global Positioning System Derived Performance
Measures are Responsive Indicators of Physical Activity, Disease and the Success of Clinical Treatments in Domestic
Dogs. PLoS One. 2015;10(2):e0117094. https://doi.org/10.1371/journal.pone.0117094

45. Ladha C, Hoffman CL. A Combined Approach to Predicting Rest in Dogs Using Accelerometers. Sensors (Basel).
2018;18(8):2649. https://doi.org/10.3390/s18082649

46. Westgarth C, Ladha C. Evaluation of an Open Source Method for Calculating Physical Activity in Dogs from
Harness and Collar Based Sensors. BMC Veterinary Research. 2017;13(1):322. https://doi.org/10.1186/s12917-017-1228-8

47. Jackson MM, Zeagler C, Valentin G, Martin A, Martin V, Delawalla A, et al. FIDO — Facilitating Interactions
for Dogs with Occupations: Wearable Dog-Activated Interfaces. In: Proceedings of the 2013 International Symposium
on Wearable Computers (ISWC ‘13). Association for Computing Machinery. New York; 2013. P. 81-88.
https://doi.org/10.1145/2493988.2494334

48. Ladha C, Hammerla N, Hughes E, Olivier P, Ploetz T. Dog’s life: wearable activity recognition for dogs. In:
Proceedings of the 2013 ACM international joint conference on Pervasive and ubiquitous computing (UbiComp ‘13).
Association for Computing Machinery. New York; 2013. P. 415-418. https://doi.org/10.1145/2493432.2493519

Hoctynuaa B pegaxkumio 29.07.2023
Hoctynuia nocie penensuposanus 16.09.2023
Hpunara k nydaukanmun 20.09.2023

006 asmopax:

ABunioB AJekceii BacuibeBuy, nonent kadenpsr «I[IpubopocTpoeHne 1 OHOMEIUIIMHCKAS UHIKSHEPUS», TOLUECHT
(hakysprera MHCcTUTYTA Oonepexaroimux TexHonoruii «Ilkoma X» JIOHCKOro rocyaapcTBEHHOIO TEXHHUECKOTO YHUBEPCH-
tera (344003, r. PoctoB-Ha-/lony, rut. ['arapuna, 1), kKaHauaaT TEXHUYECKUX HayK, znakav(@mail.ru

®ovmuna Anna CepreeBHa, 1o1eHT Kadeapsl «brosorus u odmias narojaorus» JJOHCKOro rocyjapcTBEHHOTO TEXHH-
yeckoro yuusepcurera (344003, . Pocros-na-J{ony, mi. I'arapuna, 1), ORCID, a_bogun@mail.ru

Ckyo0ax ITaBen I'enHagbeBHY, HAYIHBIH COTPYIHHK HayYHO-HCCIIEI0BATEILCKOM 1aboparopun «VHTeIeKTYyanbHbIe
MEKTPUIECKUE CEITbCKOXO3SMCTBEHHbBIC MAIIMHBI U KOMIUIEKCHI» PECYPCHOTO LEHTpa pOOOTOTEXHUKH J[OHCKOTO rocy-
JTApCTBEHHOTO TexHUUeckoro yHnBepcurera (344003, . Poctos-Ha-JloHy, . [arapuna, 1), ORCID, pskubak@donstu.ru

KpaxmaneB Tuxon KoncranTuHoBHY, cTyneHT Kadenpsl «buomorus n obmas matomorus» JloHCckoro rocymap-
CTBEHHOT0 TexHHu4eckoro yuuepcurera (344003, r. PoctoB-Ha-/lony, rut. ['arapuna, 1), Tvoidth@yandex.ru

[TATOJIOT'UA XKNBOTHBIX, MOPOOJIOT U, DU3NOJIOT U, DAPMAKOJIOTUA 1 TOKCUKOJIOT'MUA


https://doi.org/10.5326/0390343
http://doi.org/10.1016/j.applanim.2006.06.018
https://doi.org/10.1016/s0168-1591(01)00146-0
https://doi.org/10.1080/10888705.2021.2021407
https://doi.org/10.1038/s41598-021-98967-w
https://doi.org/10.3389/fpain.2022.949877
https://doi.org/10.3389/fpain.2022.949877
https://doi.org/10.1186/s12917-017-0971-1
https://doi.org/10.1371/journal.pone.0117094
https://doi.org/10.3390/s18082649
https://doi.org/10.1186/s12917-017-1228-8
https://doi.org/10.1145/2493988.2494334
https://doi.org/10.1145/2493432.2493519
mailto:znakav@mail.ru
https://orcid.org/0000-0002-4374-9244
mailto:a_bogun@mail.ru
https://orcid.org/0000-0002-1523-4825
mailto:pskubak@donstu.ru
mailto:Tvoidth@yandex.ru

https://www.vetpat.ru

Bemepunapnaa namonozus. 2023;22(2):32—44. elSSN 2949-4826

EpmaxkoB Anexceii Muxaiinosuy, npodeccop xadenps! «buonorns u odmias narojorus», 1ekan dakynsrera «bro-
WHKCHEPUS 1 BeTepUHApHAs MeUIrHa» JIOHCKOTO roCyIapcTBEHHOTO TexHH4eckoro yanuBepceutera (344003, . Poctos-
Ha-Jlony, 1. ['arapuna, 1), noxrop 6uonorundeckux Hayk, ORCID, amermakov(@ya.ru

3assenennvlil 6k1a0 cOABMOPOS:

A.B. ABuiioB — QopMupoBaHHE OCHOBHOW KOHIETIIINH, SN U 3a/1a4 HCCIEOBAaHM, pa3padoTKa  TECTUPOBAHNE
YCTpOICTBa, HOATOTOBKA COOTBETCTBYIOMIETO (hparMeHTa TEKCTa.

A.C. ®omnHa — (hopMHpOBaHHE OCHOBHOM KOHIICMIIMY, IIETH U 3a/la4l HCCIIe0BaHMs, TOATOTOBKA 0030pa coBpe-
MEHHBIX UCCJIEI0BaHuil, 0011Iee PyKOBOJCTBO IPOEKTOM.

I1.I. Ckybak — pa3paboTKa 1 TECTUPOBAHUE YCTPONCTBA, IOATOTOBKA COOTBETCTBYIOLIEro ()parMeHTa TeKCTa.

T.K. KpaxmaineB — noAroroBka 0asbl ayIuo3anuceil BOKaau3auii cooax.

A M. EpmakoB — Hay4HO€ PyKOBOJICTBO IIPOEKTOM.

Kongauxm unmepecos: aBTopbl 3asBISIOT 00 OTCYTCTBHN KOH(INKTa HHTEPECOB.
Bce asmopul npouumanu u 0000punu OKOHYAMeENbHbI 8APUAHTI PYKONUCU.

Received 29.07.2023
Revised 16.09.2023
Accepted 20.09.2023

About the Authors:
Alexey V. Avilov, Cand.Sci.(Engineering), Associate Professor of the Instrument and Biomedical Engineering
Department and Institute of Advanced Technologies “School X”, Don State Technical University (1, Gagarin Sq., Rostov-

on-Don, 344003, RF), znakav@mail.ru

Anna S. Fomina, Associate Professor of the Biology and General Pathology Department, Don State Technical
University (1, Gagarin Sq., Rostov-on-Don, 344003, RF), ORCID, a_bogun@mail.ru

Pavel G. Skubak, Researcher of the Research Laboratory “Intelligent Electric Agricultural Machines and Complexes”
of the Robotics Resource Center, Don State Technical University (1, Gagarin Sq., Rostov-on-Don, 344003, RF), ORCID,
pskubak@donstu.ru

Tikhon K. Krakhmalev, Student of the Biology and General Pathology Department, Don State Technical University
(1, Gagarin Sq., Rostov-on-Don, 344003, RF), Tvoidth@yandex.ru

Alexey M. Ermakov, Dr.Sci. (Biology), Professor of the Biology and General Pathology Department, Dean of the
Bioengineering and Veterinary Medicine Faculty, Don State Technical University (1, Gagarin Sq., Rostov-on-Don,
344003, RF), ORCID, amermakov(@ya.ru

Claimed contributorship.

AV Avilov: formulating the main concept, aim and objectives of the research, device development and testing,
preparing the respective fragment of the text.

AS Fomina: formulating the main concept, aim and objectives of the research, preparing the review of modern
research, general management of the project.

PG Skubak: device development and testing, preparing the respective fragment of the text.

TK Krahmalev: preparing the audio recordings database of canine vocalizations.

AM Ermakov: scientific supervision of the project.

Conflict of interest statement: the authors do not have any conflict of interest.

All authors have read and approved the final manuscript.


https://orcid.org/0000-0002-9834-3989
mailto:amermakov@ya.ru
mailto:znakav@mail.ru
https://orcid.org/0000-0002-4374-9244
mailto:a_bogun@mail.ru
https://orcid.org/0000-0002-1523-4825
mailto:pskubak@donstu.ru
mailto:Tvoidth@yandex.ru
https://orcid.org/0000-0002-9834-3989
mailto:amermakov@ya.ru

