task, and achieved over 95% accuracy based on the features we defined and fed to the
classifier, which confirmed the efficiency of CNN on classification task.

In terms of data integration and processing, the data quality and consistency can be
significantly improved through data preprocessing, reducing the impact of noise and outliers.
The application of real-time data stream processing technology increases data processing
speed by over 50%, providing timely support for decision-making. Additionally, an efficient
data warehouse that supports the rapid storage and access of large-scale data will be designed,
further enhancing the overall performance of the system.

Regarding machine learning models, two deep learning models are undergoing:
Convolutional Neural Networks (CNN) and Recurrent Neural Networks (RNN). The CNN
model achieved over 95% recognition accuracy in tasks such as forest vegetation
classification and wildlife identification, significantly outperforming traditional methods. The
RNN model excels in monitoring the growth status of trees, accurately predicting their growth
state and detecting potential issues in advance, guiding appropriate maintenance measures.
Furthermore, by analyzing historical fire records and environmental factors, the RNN model
is able to predict forest fire occurrences, effectively reducing fire risks.

Through the application of these technologies and methods, we are expecting not only
improve the efficiency and accuracy of data processing but also provide scientific evidence
and technical support for the dynamic monitoring and management of forestry resources.

Conclusion. Our previous research on emotion recognition demonstrates significant
improvements in the efficiency and accuracy of recognition and classification task, thus
ensure us with the excellence of CNN and RNN in dynamic monitoring and management of
forestry resources. Through the construction of an efficient data processing platform and the
development of specialized machine learning models, we are expecting to significantly
improve the performance of forestry resource management via enhancing the speed and
quality of data processing, making predictions with high confidence and forming
comprehensive forestry protection and management plan. In the future, we will continue to
deepen our research and explore more innovative solutions to contribute to the sustainable
utilization of forestry resources.

CKBAKUHHASA I'MIPOJOBBIYA CAITPOIIEJIA U3-1TOJ TOP®A

O.M. I'anioykeeuu, B.b. Kynuesuu, b.B. Kyp3o, T.H. Maxapenko,
U.B. Azettuuk, A.1O. Tamkos
HNucrutyT npupononoan3osanust HAH benapycu, r. Munck,
Pecnyoauka Beaapycs, makarenko.ip@mail.ru

B Pecniybnuke benapyce BbisiBieHO 0k0i10 500 BBIOBIBIIMX M3 AKCIUTyaTallMi TOPQSHBIX
MECTOPOKICHUH, TJIe MO/ CI0eM OcTaBIerocst Topda 3aneraer canponens. [1o gaHHBIM fe-
TAJIBHBIX T'€0JO0TOPa3BeIOYHBIX PabOT CyMMapHBIE 3aIachl CalpoIeNsi COCTaBISIOT 371ech 00-
nee 570 man. M3 [1].

Pa3zpaboTka 3aneratomiero moa TOpGoM Camporness Mo CYIMECTBYIOMUM TEXHOJIOT UM
UMEET psJl CYLIECTBEHHBIX HEAOCTATKOB, YTO CHM)KAET TEXHUKO-DPKOHOMUYECKHE TOKa3aTeNn
ero 100w, st u3BIedeHus camnporesns ToOphIHOe MECTOPOXKIeHHE (YIaCcTOK) HE0OXO0aMMO
OCYILIUTh, CBECTH JPEBECHYIO U KYCTAPHUKOBYIO PaCTUTEIBHOCTb, BBIOJHUTH KOpUYEBaHUE
JPEBECHBIX BKIFOYCHHH, YIaIUTh MPUKPBIBAIONINIA Calporeb cIoi Topda, 9To MPUBOANUT K
3HAYUTEIBHOMY YJOPOXKAHUIO CATIPOTIETIEBOTIO CHIPbS.

AHamM3 TUTEPaTypHBIX W MATEHTHBIX MCTOYHUKOB TMOKAa3bIBAET, YTO HA JTAHHOM JTale
Pa3BUTHUS TEXHUUYECKUX BO3MOXKHOCTEH TEXHOJIOTHSI CKBRKUHHOM TUAPOJ0OBIUN 3aJIeraoiero
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non topdom canponenss (CI'ZIC) Hambornee MONHO OTBEUAET COBPEMEHHBIM TEHICHITUSIM
YCIIEIIHOT'O OCBOEHHMS JaHHOTO npupoaHoro pecypcea [2]. [Ipumenenne CI'JIC mo3BoauT 3Ha-
YUTEJIBbHO COKPAaTUTh IIPOM3BOJICTBEHHBIE 3aTPaThl KaK HA CTAJAMH OCBOEHHUS MECTOPOKICHMS,
MyTeM HCKJIIOYEHHUS ITAroB OOJIOTHO-MOATOTOBUTENIBHBIX Pa0OT, TaK U Ha CTaJIUU €ro JKC-
IUTyaTaliuy 3a CYeT IPUMEHEHHUsI pecypcocOeperaromero HaCOCHOro 000pyI0BaHuUs U TPyOO-
MPOBOJAHOTO TPAHCIOPTA MOJAUU Calpornesis Ha Yy4acTOK CYIIKM WJIM HEMOCPEJACTBEHHO Ha
nepepabotky. Kpome Toro, ykazanHasi TEXHOJIOTUSI OyJeT UMETh 3KOJOTHYECKHE PEeuMyIIe-
CTBA BCJIEICTBUE MUHUMAIILHOTO BO3ACMCTBUSI Ha OOJIO0THBIE JaHAIA(THI 32 CYET COXPAHEHUS
BEpXHEro ciost TopdsiHOi 3anexu [3], cpaBHUTEIBHO OBICTPOrO BO3BpAIICHUS OOJIOTHOTO
MaccHuBa Mociie pa3pabOTKU B HCXOJHOE COCTOSIHHE C MOSBJICEHHEM BJAroyitoOMBON pacTu-
TEJILHOCTU M Ha4aJIOM IIOBTOPHOTO TOP0ooOpa3oBaHusl.

MeTopl MCCeOBaHMIA: aHAIU3 OMYOJIMKOBAHHBIX MAaTEpUAIOB MO CKBAXXUHHOW THI-
POI0OBIYE MOJIE3HBIX MCKOMAEMBIX, TEOPETUUECKUE PACUETHI, MOJIEBbIE U JIA0OPATOPHBIEC UC-
CJIeIOBaHUS TP UCTIbITaHUM TexHu4yeckux cpencts CI'IC.

B 2022-2023 rr. corpynuukamu MHCcTHTYyTa pa3pabOTaHbl TEOPETHUYECKHUE OCHOBBI
CKBOKMHHOM TUIPOAO0OBIYM campomnens, 3aneratouiero nojx topdom. Ipu CI'IC Tonxumu
CTPYSIMU BOJIbl IIOJI BHICOKUM JAaBJIEHUEM Pa3MbIBAOTCSI OTJEJIbHbIE T€HETUYECKUE CIION Ca-
MIPOIIEIEBON 3aJIeKU C OJTHOBPEMEHHBIM 3acachlBaHUEM MOJYyYEHHOW THApPOCMecH (ILyJbIibl),
ee MOoAbEMOM Ha MOBEPXHOCTh U JIaIbHEUIIMM TPAaHCHOPTUPOBAHUEM 110 TPyOONpoBOIaM Ha
TUTOMIA/IKK WM T€OTEKCTUIIbHbIE KOHTEHHEPHI IS yAaleHusi N30bITKa Biard. Y CTaHOBIJICHO,
YTO B 3aBUCHUMOCTH OT BJIQ)KHOCTH MYJIbIIbl HAOJMIOJAIOTCS JBa peXUMa €€ TEUEHUs — JaMU-
HapHBIA WK TypOyneHTHBIA. OmpeneneHsl OCHOBHBIE MOKa3aTeld CampoIeleBON MYIbIIbI,
TEXHUYECKHE XapaKTEPUCTHKHU JOOBIBAIOIIETO 000PYAOBAHUS U MAapaMeTphl TPyOOIIPOBOIHO-
ro TpaHCHOPTa, B TOM 4ucie KOOPPUIMEHT 100aBICHUS BOJIbI, MAKCUMAIILHOE U MIPe/IeIbHOe
HAIPSDKEHUS CIIBUTA MPU ABM)KEHUU MYJbIBI B TPYOOIIPOBOJE, THIpaBINYECKUN YKIIOH. Pac-
YeT TEeXHUYECKHX XapaKTePUCTHK U BHIOOP HOOBIBAIOLIETO 00OpPYAOBaHUS BBIMIOJIHEH C yue-
TOM pEaJIbHbIX YCIOBHMH OMBITHOTO Y4acTKa: PACCTOSIHUE OT 3aJI0’KEHHBIX CKBAXKUH JI0 BOJO-
UCTOYHHKA (MarucTpajibHOro kaHana) — 10 M, reoMeTpuieckue pa3HOCTH BBICOT MEXIY Yype-
30M BOJbl B KaHaJle ¥ BXOJHBIM MAaTPyOKOM MOTOMOMIIBI — 4 M, MEXAY BBIXOAHBIM HaTpyO-
KOM MOTOIOMIIBI U IIEHTPAJIbHBIM CJI0EM caIlponesns — 5 M.

CozniaHHas OMbITHAsl YCTAaHOBKA COCTOUT U3 BBICOKOHAOPHON OEH3MHOBON MOTOIIOMITBI
Denzel PX-50H mist pa3MbiBa TOpPO/IbI, BCACHIBAIOLICH CAMPOIIENCBYIO MYJIbITy MOTOIIOMIIBI
DDE PTR50K, mmanros amamerpom 50 mm m3 [IBX HamopHo-BcackBarommx Agro CE u
TUIOCKOTO IIUTaHTa JJIsl OJIa4yM MYJbIIbl B MSTKHE KOHTEWHEPHI Ui yAaJleHus Biaru. bypenue
CKBaXHH B TOpde ocyecTrisercss 6eH3uHoBbIM MoToOypom FUBAG FBB71 co mmekom
muametpom 200 mm. Corpyanukamu MHctuTyTa pazpaboTtansl U GuinaioM «KCIEpUMEH-
TasibHas 6a3a CBUCIIOUb» U3TOTOBJIEHBI ClIELUAIbHBIE YCTPONCTBA /ISl pa3MbIBa Carlponess U
3a00pa MOJy4eHHOMN MYJIBITHIL.

B Texymem roay corpyaHukaMu MHCTUTYTa MpOBEEHBI SKCIIEPUMEHTAbHbIE paOOTHI
0 TIPOBEPKE BO3MOKHOCTH 1 TiesiecoodpazHoctu CI'JIC Ha ombITHOM ydacTke. Y4acToK pac-
noJjioxkeH Ha TophsaHoMm MectopoxxaeHun I'ana-Koanesckoe (kagactpoBbiii Homep 670) Ily-
XOBHYCKOTO paitoHa MuHCKO# obnactu. 3mech mop cioeM Topda 1,0 M 3ameraer camporesnsb
KapOOHATHOTO THUMa MOIIHOCTBIO OT 0,6 10 2,1 M, cpeaHeit BnaxxHocThio 73,4% W 307BHO-
cthi0 51,1%.

B xope ucnbITaHuil YCTaHOBKM Ha ONBITHOM y4YacTKe BBISIBIEHA €€ pab0TOCIIOCOOHOCTb.
Omnpenenensl pacxoAbl BOJbI B HATHETATEIbHOM IIAHT€, CKOPOCTH TEUYEHUS BOJIbI U ITYJIbIIbI
COOTBETCTBEHHO B HArHETATEJIbHOM M TPAHCIOPTUPYIOIIEM IIJIAHTaX, 1aBJIE€HUE BOJbI, CO3/1a-
Ba€MO€ BBICOKOHAIIOPHOW MOTOMOMIION B CAlpOIENeBON 3ajeXH, pa3Mepbl 30HbI pa3MbIBa
carporiesnsi, CoJepkKaHue CyX0oro BEIlecTBa B MyJIbIIE M BO3MOKHOCTH yAaleHHs U30bITKA Bia-
T B KOHTEHHEPAX W3 T€OTEKCTUIIA PAa3IMYHON KOHCTPYKIIHH.
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Takum oOpa3om, pazpaboTaHbl TEOPETUUECKUE OCHOBBI CKBAKWHHOIN TMIAPOJOOBIUM ca-
MIPOIEJsl, 3aJIEraloero moja TopoM Ha BBIOBIBIINX U3 SKCILTyaTallud MECTOPOXKICHUSX, OIpe-
JIeJIeHbl OCHOBHBIE T10KA3aTEeNIM CalpoIleieBOM TMIPOCMECH, PACCUMTAHbI IapaMeTpbl TpyOo-
MIPOBOJTHOTO TPAHCIIOPTA M TEXHUYECKHE XapaKTEPUCTUKH JOOBIBAIOIIETO 000PYI0BAHHUS.

Coznana omnbiTHasg JOOBIBalOIIas yCTAaHOBKA, B KOTOPOM HCIIOJIb30BAaHbI CEPUIHO BbI-
myckaemoe 000pyJoBaHHe, a TAK)XKe pa3pabOTaHHOE B UHCTUTYTE M U3TOTOBJICHHOE Ha JKCIIe-
pUMEHTANBHOM 0a3ze «CBUCIOYhY) TPYHTO3a00pHOE YCTPOMCTBO.

Ha onbiTHOM yuacTke TopsiHoro maccusa ["ana-KoBaneBckoe mpoBeieHbI MOJeBbIE UC-
CJICZIOBAaHUS], KOTOPBIE MOATBEPANIN BO3MOXKHOCTD H 11€JI€CO00Pa3HOCTh MPUMEHEHHUSI TEXHO-
noruu CI'JIC u3-nox ciost TopdsiHol 3anexu. TexHoornaeckoe 000pynoBaHue, moao0paH-
HOE Ha OCHOBAaHMH TEOPETUYECKHX PAaCUeTOB, 00ECIEUMIIO MPOTHO3HBIE MOKAa3aTeIn Ha BCEX
CTaUAX JOOBIYM CaIpOIIeNsl YKa3aHHbIM CIIOCOO0OM.

[Toxazano, yto TexHosiorus CI'JIC mo3BOJIUT 3HAYUTENBHO COKPATUTh IIPOU3BOJICTBEH-
HBIE 3aTpaThl, a TAKK€ MUHUMHU3UPOBATh HETAaTUBHOE BO3/I€HCTBHE HAa OOJIOTHBIE JIaHIIA(THI
10 CPAaBHEHUIO C CYIIECTBYIOLUIMMH TEXHOJIOTUSMHU.

B 2025 r. uccnenoBanus npoaosmkarcsa. byner pazpaboraHa HOpMaTUBHO-TEXHUYECKas
JOKYMEHTAIUS Ha TEXHOJIOTHUECKUH MPOIecC JOOBIYH CApOIIess yKa3aHHBIM CIIOCOO0M.
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CBIPBEBASI BA3A CAITPOIIEJIA IO TOP®OM BUTEECKOM OBJIACTH
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Pecny6amka Benapycs, kurs2014@tut.by

B Hacrosiiiee Bpemsi MOBBILIIEHHOE BHUMaHKME O0paIllaeTcsi Ha pecypcehbl carpones, 3a-
JIETalolUMU TI0J1 TOPMSHBIMH 3aj€KaMU Ha MECTOPOKICHUSX, BBIOBIBIIMX U3 IPOMBIIUICH-
HOW pa3paboTku Topda, KOTOpble MUMEIOT COaTaHCUPOBAHHBIM MO OCHOBHBIM THIIOJIOTHYE-
CKHUM 3JIEMEHTaM COCTaB, 3HAYUTEIILHO 00€3BOKEHBI M MOT'YT pa3padaThiBaThCs MO SKCKaBa-
TOPHOW WJIM CKBRXKWHHOW THIPOMEXaHU3MPOBAHHOW TEXHOJOTHSIM. BhIsBIeHHBIE 001IME pe-
cypchl campornens noj Tophom pecryoauku B 1246 TOpPSHBIX MECTOPOKIAEHUSIX (T.M.) CO-
crasisttor 1127,4 mun M3, u3 KOTOpbIX 57% unu 627,1 MiH M cocpenoToueHo B Butebckoit
oOnactu. AKTyalbHOM 3a/1adyeil B CBS3M C 3TUM SIBJISIETCS CUCTEMAaTH3alUsl UMEIOIIUXCS JaH-
HBIX T10 3ar1acaM carporiens o ToppoM U BbIJeNIEHUE EPCIIEKTUBHBIX JUIS pa3padoTKu 00b-
€KTOB B a/IMUHUCTPATUBHBIX pailoHax 00JacTH.

Marepuan u meroanl. M3yuamice apxuBHble Marepuaibl ['ocreondonga mo passesxe
topda B 1160 Mectopoxaenusix BureOckoii obmactu. [ MecTOpoXKIeHuH ¢ 3a1examMu canpo-
nesst (643 oObeKTa) onpeAensach IIOHAAb €r0 pacIpOCTPaHEHUs], CPeIHss TITyOuHa 03epHBIX
OTJIOXKEHHI, KaYeCTBEHHBIN cocTaB U 00beM 3aracoB. BeironHeHa cucremaruzalys coOpaHHOTO
U 00paboTaHHOro (HPOHAOBOrO MaTepuayia MO KPUTEPUIO BO3MOXKHOCTH JIOOBIBATH CAIpPOIIENb.
C ydyeroM yclOBHM 3ajeraHusi, BELIECTBEHHOTO COCTaBa M TEPCIEKTUBHOCTU Pa3pabOTKU

319


mailto:kurs2014@tut.by

