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CTATBU HA PYCCKOM A3BIKE

PA3JIEJ 1. TEXHUYECKHE HAYKH

1.1. ”AH®OPMATUKA, BBIYNCJIMTE/IBHASA
TEXHUKA U YIIPABJIEHHUE

METO/J ABTOMATHYECKOM OIIEHKH
HOI'PEHIHOCTHU HABEJEHUSA CBETOBOTI'O JIYYA
HA OCHOBE KOMIIBIOTEPHOI'O 3PEHUA

Tepses /lee Hukonaesuu
cmyoenm,

Tocyoapcmeennwiii ynusepcumem «/{yonay,

P®, 2. Jlyona

Jlopoxun Buxmop Anexcanopoeuu
cmyoenm,

Tocyoapcmeennuiii ynugepcumem «/[yoHay,

P®, 2. Jlyona

Eeceeea Examepuna Cepzeesna
cmyoenm,

Tocyoapcmeennuiii ynugepcumem «/[yoHay,

P, 2. /[ybHa

Maxcumenko Kupunn Muxaiinosuu
cmyoenm,

Tocyoapcmeennwiil ynusepcumem «yonay,

P, 2. /[ybna

Amnnotamms. [IpenyoxkeHn MeTo]] aBTOMaTHIECKOH OIEHKH MOTPEIIHOCTH
HaBEICHWS CBETOBOTO JIyda B CICHHYECKOM IIPOCTPAHCTBE Ha OCHOBE
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TEXHOJIOTUi KOMITBIOTEPHOTO 3PSHHUS. AJITOPUTM UCIIONB3YeT 00pabOTKyY H300-
paXeHHH KaMepbl JUIsl PACIIO3HABAHMSI LIEHTPa CBETOBOTO IISTHA MPOXKEKTOPA,
npeoOpa3oBaHusl €ro KOOPMHAT B PEabHyI0 CUCTEMY OTCUETa M pacuéra no-
TPEIIHOCTH HaBE/ICHHSI OTHOCUTEIIHHO IIEIEBOM TOYKH 10 €BKIIMJOBY PaccTosi-
Huro. Peamimarms BeImoHeHa ¢ mpuMeHeHneM onomrotrexku OpenCV, BKIFOUast
(GHIBTpaLHIo H300paKEHHUIT, IOUCK KOHTYPOB M IIOCTPOCHHE OTPaHUYHBAOIINX
TPSIMOYTOJIBHUKOB. MeTol MPHMEHUM U 3a7a4 yIPaBJICHHS TeaTpalbHBIM
OCBEIICHUEM U OTIpeIeNIeHNs 30H 3 (PEKTHBHON PabOTHI 000PYIOBaHMS.

KnaroueBble ciioBa: CHEHUYECKOE MTPOCTPAHCTBO, T€EATPAJIBHOE OCBE-
IEHNUE, KOMITBIOTEPHOEC 3pCHUEC, aBTOMATU3UPOBAaHHAA OLICHKA ITOT'PEIITHO-
CTH, HABECACHUEC CBCTOBOI'O JIy4a.

Beenenue

OnHOl 13 BaXKHBIX 3a]1a4 TEaTPaJbHOTO OCBEILCHUS SIBISETCS Clexke-
HHUE C MOMOIIBIO CBETOBOTO Jy4a 3a aKTepaMH M APYTMMHU TUHAMUYECKHMU
obbektamu. CylecTByeT psii peIIeHHH It aBTOMaTH3alM| 3TOTO TIpoliecca
C UCHOIb30BAHUEM TEXHOJOTHMHM MAIIMHHOIO 3pEHMUS, PaAUO-IO3ULIMOHUPO-
BaHUS u Opyrux [1-4].

To4HOCTH HaBEJEHUS CBETOBOTO JIyda B TpeOyeMyl0o TOUKYy CIICHHUYE-
CKOTO TIPOCTPAHCTBA SIBIISIETCS KIIIOUCBON XapaKTEPHCTUKOW MOJOOHON CcH-
CTEMbl M HampsAMyl0 BJIMSET HA Ka4eCTBO pAbOTHl MHOTHX METOJOB
yTpaBICHUS.

Jlnist TeCTHPOBAHMS UCTIONIB3YETCS TEXHOJIOTHSI HABEACHHS CBETOBOTO
JIy4a 10 TOYKe M300pakeHust CIeHBI [S].

IIpennaraercss mMerox A aBTOMAaTHYECKON OIIEHKHM IOTPELIHOCTH
HaBE/ICHHUs CBETOBOT'0 JIyya Ha OCHOBE KOMIIBIOTEPHOTO 3pEHHUSL.

MaTepna.mﬂ H METOAbI

I/ICCJ'ICZ[OBaHI/IH MpOBOAUIIUCH B na60paTopI/m rOCY,HapCTBCHHOFO YHU-
BCPCUTCTA «,Z[yGHa». HpOHCCC ABTOMATUYCCKOTO 3aMeEpa IMOTPEIIHOCTU
HaBCJICHUA CBCTOBOIO JIy4ya B na60paT0pHH MMpeACTaBJICH HAa PUCYHKE 1.
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Pucynok 1. Asmomamuueckuii memoo 3amepa NOZPeutHOCIU HAGEOeHUS
€8en06020 1yua

Ha pucyHke noka3aHo moJyioxeHue Jamibl Ha cueHe. Haanuces offset —
CMEILEHUE OTHOCUTENILHO 33/laHHOTO LIeHTpa, Ha pucyHke 0,3 M. B omblTax
HCCIIeIOBaHa MOTPEIIHOCTE OT JAINBHOCTH HaBEIECHUs] CBETOBOTO Jiyda JUIs
Yero U3MEHSJIOCh PACCTOSIHKE OT IIEHTpa JI0 CBETOBOro obopynosaunus ot 1,0
10 8,0 M.

Banuoayua mounocmu padomel anzopumma CTpOUTCS. Ha IpOBEE-
HUM TECTHPOBAHMS B 2 PEKHMaX — PyYHOM U aBTOMaTH3HPOBAHHOM.

Pyunoti pesxcum moppazymMeBaeT pydHbIe 3aMepbl OTKIOHEHHS LIEHTpa
CBETOBOTO JIy4a OT 3aJaHHOW KOOPIWHATEI.

Asmomamuyeckuil pedcum peaT30BaH HA OCHOBE PACIIO3HABAHMS CBETO-
BOT'O IISITHA TIPOYKEKTOpa Ha U300payKEHUH KamMepbl M MOCIIEIYIOIIEM HaX0XKIe-
HUM KOOpAMHAT LIEHTpa IITHA. AJTOPUTM aBTOMAaTHYECKOTO pacdeTa
TIOTPEITHOCTH HABEACHNSI PEAIM30BaH C UCIIOJIb30BaHUEM ONOIIMOTEKY aIrOPHT-
MOB KOMITBIOTEPHOTO 3pEHUsI U YMCIeHHBIX anroputMoB OpenCV [6].

[Mocne nepBuaHOHN GHIIBTpaUU U300paKEHHS TPUMEHSETCS aJITOPUTM
IIOVCKa KOHTYPOB, IO3BOJIIIOIINI ONPENEUTh 3aMKHYTBIE 00JIaCTH, COOT-
BETCTBYIOLIHME LENEBbIM 00bekTaM. Cpeny HaiiIeHHBIX KOHTYPOB OTOHMpa-
IOTCSl T€, KOTOpBIE 110 IUIOMIJM MPEBBINIAIOT 334aHHbIA mopor. Jlaiee, Ha
OCHOBE OTOOPAHHBIX KOHTYPOB CTPOSITCS MHUHHMAJIbHBIC OTPaHIMYMBAIOIINE
npsaMoyronabHuKH (bounding boxes), n3 KOTOPBIX BBIYMCISAETCS MIPEATIONara-
€MBIi [IEHTP MaZCHUs JTyda:
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(¥ = @+5.y + ) (1)

CHC,HyIOIIII/IM 9TaIlOM SABJISICTCA Hp€O6paSOBaHI/IC HOHy‘leHHOf/'I OKpaH-
HOHM TOYKH B pCaIbHbIC KOOPAWHATHI CIICHBI. HOI"peHIHOCTL OIPEACIIACTCA
KaK €BKJIIMA0OBO paCCTOAHUC MCIKAY PCAJIbHBIMU KOOPAUHATAMU TOYKH I1a1C-
HUA JIyda 1 KOOpAWHAaTaM1 ueneBoﬁ TOYKH

e= (X, —X)2 + (Y — 1,)? @)

[TonmyyeHHast BeNMYMHA € U €CTh METPUKA TOYHOCTH CHCTEMbI HaBE/ICHHSL.

[TorperHoCcTs HaBEICHHUS B 3aBUCUMOCTH OT YIaJICHUsI IPHOOpa OT 11e-
JIeBBIX KOOPJIUHAT.

[Toka3aTenb TOYHOCTH B PaMKaX pacCTOSHHS TOYKH MAJCHUS JIyda OT
mpubopa 110 MEeNIeBOM TOYKH onpeaessuics 1o ¢popmye (3)

e = |pe—pr| = VG — 2%+ e — ¥5)%, 3)

rae
Dy — 1ieneBast TOUKa,
Py — TOYKa MAJIEHHs CBETOBOTO JIyya.

Pe3ysbTaThl M HX 00CYKAeHHE

J1Jist BBISIBJIGHUSI IOTPEIIHOCTH pabOThl aBTOMAaTHUECKOTO PEKUMA OT-
HOCHTEJIFHO PYyYHOT0 OBUI MPOBEJCH DSl 3aMEPOB OJTHOM M TOM K€ TOUKH
IPOCTPAHCTBA C UCIIOJIb30BAHUEM MPEUIOKEHHBIX METOJI0B. Pe3ynbraThl 3a-
MepoB npezacTasieHsl B Tabmume 1.

Tabnuua 1.

CpaBHeHUe OKA3aHU PYYHOT0 H AaBTOMATHYECKOr0 METO0B 3aMepa
NOTPEIIHOCTH HABEIEHUS CBETOBOIO J1y4a

daxkTHYEeCKHE
Pe3yabTaThl H3MepeHus,
KOOPAMHATHI TOUKH "
N TPOCTPAHCTBA, M
X Y pY4Hoii 3amep, aBTOMaTHYeCKHIl
Mi 3amep, Ai

1 1,544 1,793 0,152 0,120
2 2,739 1,798 0,057 0,0789
3 0,441 4,090 0,346 0,348
4 3,007 -0,901 0,128 0,125




Hayunwiti hopym: Texnuueckue

Ne 8(88), 2025 e. U husuKo-mMamemamuyecKkue HayKu
PdakTHUecKHe
PesysbTaTsl u3mMepenus,
KOOPAMHATHI TOUKH “
N NPOCTPAHCTBA, M
py4Hoii 3amep, aBTOMATHYeCKMii
X Y . .
Mi 3amep, Ai
5 2,476 2,3087 0,071 0,0795
6 4,810 -1,120 0,202 0,196

Ha ocHOBe nonmyu4eHHBIX JaHHBIX ObLIa PacCUMTaHa CPEeIHS IMOTPEL-
HOCTb aBTOMAaTHYECKOTO METO/1a U3MEPEHHSI OTHOCUTENILHO PYTHOTO:

1
& ; ?:1|Ai_Mi|’ (4)

cp =
rie:

A; — pe3ysbTaT aBTOMaTUYECKOT0 H3MEPEHHS IS i-TO OTIbITa,

M;— pe3ynbTaT py4HOr0 U3MEPEHHs s i-I'0 OIbITa,

N — KOJIMYECTBO 3aMEPOB.

B pe3ynbrare Ob110 YCTaHOBJIEHO, YTO MOTPEITHOCTH ABTOMATHUECKOTO
METO/1a U3MEPEHHsI OTHOCUTEIBHO PYYHOro cocTaBiseT B cpearem 0,012 m,
yTo coctaBnser ommOKy B 0,15% OTHOCHTENBPHO IWATOHAIBHOW ITHHBI
CIICHBI, KOTOpas paBHa 11,6 M.

ABTOMaTH3UPOBAHHOE TECTHPOBAHHE MO3BOJIMIO MPOBECTH ILIOMIA-
HOE TECTHPOBAHKE MOTPEIIHOCTH HaBeACHUs. BBUIO MPOBEACHO HECKOIBKO
3aMepoB, Kak I Pa3InYHOTO 000pYyIOBAHMUS, Pa3MEIIIEHHOTO B Pa3IMYHBIX
TOYKaX MMOJUTOHA, TAK U MCIIOJB3YsI Pa3INYHYIO IJIOTHOCTh 3aMepoB. [1o pe-
3yJbTaTaM ObUIa MOCTPOCHA KapTa MOJHUroHa (PUCYHOK 2), HA KOTOPOU
MOJXKHO YBHJICTh 3aKOHOMEPHOCTh POCTa MOTPEITHOCTH OT JAJIbHOCTH HaBe-
JICHHSI CBETOBOTO JIy4a.
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o

Max: 0.29m
Averageglsl Sm
Min 0.00m

Pucynox 2. Tennosasa kapma nozpeuwiHocmu HageoeHus ayua

TennoBas kapTa BHU3yalM3HpPOBAHA C UCIIOJIb30BAaHHEM T'PaJUCHTHOU
LBETOBOHM manuTphl. Ha TernoBoil kapre M300pakeHa TOYKa — IMOJ0KEHHE
JIaMIIbI Ha clieHe. 1[BeToBOM rpaiueHT 03Ha4aeT BENUYNHY HOTPEIIHOCTH, 3€-
JICHBIA — MUHUMYM, KPAaCHBIH — MaKCUMyM. AOCOTIOTHBII MaKCHMYM COCTa-
Bun 0,29 M., cpeqss morpemHocTs — 0,15 M.

o pe3ynpTaTram ONBITOB OBUI ITOTy4YeH TPa(UK MOTPEIIHOCTH HaBee-
HUS OTHOCHTENIBHO PAcCTOSHHUA OT MPHOOpa, KOTOPBIH NMPEACTaBIIeH HA PU-
CyHKe 3.
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3aBUCUMOCTB CMELEHWA OT PacCTOAHWS 40 NaMnbl
(c oTceveHneM BLIGPOCOB)

1.400
@ Buibpockl

—— TpeHa:y = 0.0236x + 0.0793
+ Cpeanee cmewerne (6e3 sbibpocos): 0.1564 m

1.2004 ---- CpeaHee cMeweHune (Bce AaHHble): 0.2014 M [0.35

1.000 4 [ 0-30

F0.25

o
@
o
=3

0.20

CmeweHune (M)
e
o
2
S
[ ]
BennyuHa cMeweHus (M)

0.15
0.400 4 L

0,200 deesisncecseoggy @ecrinraesiansisans S . W B ... 0.10

0.05
0.000

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
PaccTosHWe Ao namnel (M)

Pucynok 3. I'pagpuk 3agucumocmu cmeujenun nageoenun ayua
om yoanenun uCmo4HUKa ceema

Bennuuna cmemenus 1o 0,10 M xapakTepHa A1 pacCTOSHUS 0 JaMITBI
1o 2,0 m. Benuunne cmemenus ot 0,20 M 10 0,35 M XapakTepHa Jyist paccTo-
sHus ot 4,0 M 10 7,0 M.

Pe3ynbpTaThl TeCTHpOBAHUS MOKAa3ajiH, YTO CMEILLEHUE HaBEACHUS JTyya
YBEJIMYMBACTCSI OTHOCHUTEIILHO PACCTOSHHS JIO CBETOBOTO O0OPYIOBAHUS,
CJIeI0BATEIbHO TOYHOCTh CHIIKAETCS TaK ke JInHelHo. CpenHee cMellieHne
HaBeJIEHUS OT PACCTOSIHUS 10 UCTOYHMKA cBeTa cocTaBuiio 0,156 M.

BriBOABI

Ha ocHOBe MoJTy4eHHBIX JaHHBIX ObLIA YCTAHOBJIEHA MPEACIbHAs 30Ha
3¢ dexTuBHON pabOTH MPHUOOpPa MPU OCBEIICHUH CIEHUYECKOTO MPOCTpPaH-
ctBa. J[is 3a1aHHBIX TAPaMETPOB CHCTEMBI JaJIbHOCTh COCTaBHJIA 8§ METPOB.
B sTOM mama3oHe mOTpeImrHOCTh HaBeAeHUs B cpenHeM coctaisier 0,156 m
410 cocTaBiseT 2% B MaclITadax MoJMIroHa.

HpeHHO)KeHHBIﬁ METOA MOXKET UCITIOJIB30BATHCA B pa3quH1>1x 3agadax,
OTHOCAIIIUXCA K MECTOdaM praBHeHI/IH CLHHEHNYCCKUM l'[pOCTpaHCTBOM.

10
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1.2. TEXHOJIOI'UA ITPOJJOBOJIBCTBEHHbBIX
INPOAYKTOB

KPATKASI XAPAKTEPUCTUKA ACCOPTUMEHTA
U TEHAEHIMU IIOTPEBJIEHUA KYJIBbTUBUPYEMBIX
I'PUBOB U ITPOAYKTOB UX IEPEPABOTKHA
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P®, 2. Mocksa
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A BRIEF CHARACTERIZATION OF THE RANGE
AND CONSUMPTION TRENDS OF CULTIVATED
MUSHROOMS AND PROCESSED MUSHROOM PRODUCTS

Sergey Kalachev

PhD in Engineering,

Associate Professor,

Plekhanov Russian University of Economics,
Russia, Moscow

Yury Petrushov

Postgraduate Student of the Department

of Commodity Expertise and Customs Affairs,
Plekhanov Russian University of Economics,
Russia, Moscow

12



Hayunwiii popym: Texnuueckue
U QpusuKo-mamemamuyecKue Hayku No 8(88), 2025 .

AHHOTanUs. B cTaThe aHATM3UPYIOTCS TCHACHIINN TIPOU3BOJICTBA U TI0-
TpeOJieHUsT KYJIbTHBHPYEMbIX TpuboB B PD Ha OCHOBE OTpACI/CBBIX JAHHBIX.
I'puboBoACTBO pa3BuBacTcs Kak 3HaunMoe Harnpasienue AITK. B toproeom ac-
COPTHMCHTE MpeodNaaloT IIAMITMHLOHBI, BemieHkH, 3HOKK (Flammulina
velutipes), mrmTake (Lentinus edodes) u pyrue KyIsTUBHPYEMbIC BUIIBI, XOTS
NOTPEOUTENH TPAIULMOHHO MPENOYHTAIOT JUKOPACTYIIHE TPUOBL YPOBCHbB
TOJJOBOTO TOTpeOIIeHHs HibKe eBporeiickoro. OCHOBHBIC MPOOIEMBI — HU3Kas
COXPAHAEMOCTb CBEXXHX I'PHOOB M OIPAaHUYEHHOCTH KYJIMHAPHBIX DPELEHTOB.
TpeOyercs nccinemoBaHue MOTPEOUTEILCKAX CBOMCTB HOBBIX BHIIOB TPHOOB U
pa3paboTKa ONTHMAIBHBIX TEXHOJIOIHH HX IPHMEHEHUS.

Abstract. The article analyzes trends in the production and consump-
tion of cultivated mushrooms in the Russian Federation based on industry
data. Mushroom farming is developing as a significant sector of the agro-
industrial complex. The retail assortment is dominated by cultivated species
such as champignons, oyster mushrooms, enoki (Flammulina velutipes), shi-
itake (Lentinus edodes), and others, although consumers traditionally prefer
wild mushrooms. The annual consumption level is lower than in European
countries. The main challenges include the low shelf life of fresh mushrooms
and the limited range of culinary recipes. Research into the consumer prop-
erties of new mushroom species and the development of optimal application
technologies are required.

KuaroueBsbie ciioBa: Agaricus bisporus, Pleurotus ostreatus, Pleurotus
eryngii, Flammulina velutipes, Pholiota, Lentinus edodes, kynbTuBUpyembie
IpUOBI, aCCOPTUMEHT, TIPOU3BOJICTBO I'PHOOB, MOTpPEOIIeHNHE TPUOOB.

Keywords: Agaricus bisporus, Pleurotus ostreatus, Pleurotus eryngii,
Flammulina velutipes, Pholiota, Lentinus edodes, cultivated mushrooms, as-
sortment, mushroom production, mushroom consumption.

Jlronm ucnonp3ytoT B nuiy 6osxee 100 BunoB chenoOHbIX TprboB. Ho
palroH NMUTAHUS )KNUTeJIeH KOHKPETHOTO PernoHa BKIII0YaeT B ce0st He Ooree
10-15 Bu1OB TMKOpACTYIIUX CheAOOHBIX rpruoOoB [8]. XKurtenun kpynHbIX ro-
POJIOB, KaK MPaBHJIO, y’KE HE 3arOTABINBAIOT I'PHOBI CAMOCTOSITENBHO, TTOKY-
MAIOT M UCTIONB3YIOT B MHUIY He Oojee 3-5 BUIOB CheTOOHBIX TPUOOB, cpenn
KOTOPBIX KaK TUKOpacTymue (Hanpumep, Oenbie Tpruobl, TUCHIKH, Toxoepe-
30BHKH), TaK U KyJbTUBHUPYEMbIe TpUOBI (HampuMmep, MaMIWHbOHBI U Be-
IIEHKN).

IIpu cGope nuKopacTymux TpHOOB TPHOHUKH HPEATIOYUTAIOT TPHOBI
0osiee KpymHBIX pa3MepoB (Oenblie, Toa0epe30BUKH, TOJOCHHOBUKH U JIP.).
HckmoyeHueM siBIISIIOTCS ONSITa, JIMCHYKH 1 MaciisiTa. OcTanbHble TPHOBI Ma-
JBIX  pa3MepoB  (YECHOYHUKH, TPHOBI-IEHEKKH M 1p.), HECMOTpA
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Ha UX BKYCOBBIE JOCTOMHCTBA, HE IPHUBICKAIOT BHUMAaHMSA HACENEHUS U
OOBIYHO paclEeHUBAIOTCS Kak «rorankw» [8]. Ilpu mokymke KyiabTHBHpYe-
MBIX TPUOOB B Mara3uHax 4acTh MOTPEOUTENCH HA000POT BHIOMpACT TPHOBI
HEeOOJIBIINX Pa3MepOB, HAPUMED, ITAMIMHBOHBI «MHHNY.

MHeHHsT HaceNIeHHs O MHUIICBON IIEHHOCTH TPHOOB TPOTHBOIIOIOKHEI —
OJTHA KaTETOpHUs MOTpeOUTeNeii MpeyBeIMINBACT MOTPEONTEIHCKUE CBOWCTBA
TpHOOB ¥ HA3BIBACT WX (JIECHBIM XJICOOM», a JApyTras OTPUIIAeT IMHUTATSIHHYIO
LIEHHOCTh U CYUTACT TPUOBI IIPOLYKTOM, BPEIHBIM IS 3M0POBBS [8].

DTO MOATBEPIIITN pe3yabTaThl nccienoBannii POMUP, kotopeie mpo-
BOAWJIMCH B OTHOIICHUHN KYJITHBHPYEMBIX IPHOOB — IIaMITTHHOHOB.

PesynpraTs! onpoca nokasanu, uto 11% pecrnoHneHToB IpocTo He Jro-
Os1T TpuOBI, a 4% CUNTAIOT WX BPSIHBIMH JJIsI 3M0POBbSL.

PecrioHIeHTB OTMETHITH, YTO TPHOBI OCTAIOTCS MPOAYKTOM K Ipasji-
HUYHOMY cToiy. OCHOBHOW IPUYHMHOH pEIKOro mNOoTpedieHus TpudoB
Ha3BaJIM BBICOKYIO LIEHY Ha I'pHOBI M OrpaHUYEHHOCTh Kpyra M3BECTHBIX
6o M3 WaMnUHBEOHOB. [Ipn aToM 15% moTpebuTerneit He ensT MaMIHb-
OHBI, TaK KaK MpPEeAOYUTAIOT JIeCHbIC TPUOE [9, 17].

Yucrno mozei, MOKYHaomuX I'puObl ¥ POy T UX MepepaboTKu B Mara-
3MHAX PO3HUYHON TOPTOBIH U SJIEKTPOHHOM KOMMepLuH, pacter. [1o naHHBIM
oTpaciieBoro u3zanus [17], He mokynaroT rpudsl B MarasuHax Toiabko 29% pe-
crioHieHToB [17].

Po3nnunas TOproBus KyJbTHBHPYEMBIMH T'pHOaMHu, HMPOIYKIMEH HX
nepepaboTKH, KOMIUIEKTaMH (MHUIENNH, CyOCcTpar) s CaJ0BOTO M TOMAIII-
HEro rpu0OBOJICTBA — 3TO COBPEMEHHBIE HAIPABICHUS KOMMEPYECKOH nes-
TENILHOCTU TPUOOBOAYECKOM OTPACIH arpapHO-IPOMBIIIIEHHOT'O KOMILIEKCa
(AIIK).

B pabote [7] oTMeueHO, YTO IIaMIIMHBOHBI, BEIICHKH, OIISITa BBIPALIIH-
Banu B ['penun, B IOro-Bocrounoit Azuu, B Utanuu, @pannuu B XVII Beke
u CIIIA, a B Snonnu n Kurtae — mmurake. [7]. Poccuiickue rpuboBoIb! yixe
B XIX 1 Hauane XX Beka Mojry4aad MAPOBbIE HarpaJibl 32 YHUKaJIbHbIE, TIpe-
IenbHO A (EKTUBHBIC TEXHOJIOTHH BBIPANIMBAHUS MIAMITHHBOHOB, HO TIPO-
H3BOJICTBO OBLIO JOPOTHM.

Bo Bpemst Bemkoit OTedecTBeHHOW BOWHBI U B IIEPHUOJT BOCCTAHOBIIE-
HUS CTPaHBI TPUOBI IPEBPATHIINCE B IOTIOTHUTEIIHHBIH MTPOAOBOIBCTBEHHBIN
pecypc, OTHaKO KyJIbTHBAIMS UX TaK M HE HAYAJIaCh: BCE OTPAHUIIIIOCH UC-
KITIOYUTENBHO cOOpoM TukopocoB. B XX Beke rpn6oBoAcTBO B PD He nmeno
MacmTabHoro pa3sutusa. OJHUM U3 TIEPBBIX U CAMBIX U3BECTHBIX MPEAIPHS-
THH TPOMBIIIJICHHOTO BBIpALIMBaHKs IIAMIIMHHOHOB ObUT [10MOCKOBHBIN
COBXO03 «3apeuney.

Paspurue rpubdoBozactea B PO kak cexropa AIIK oTMeuaroT TONBKO 1mo-
cie 1995 rona [7].
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Haxxe B 2000-e rozas! cBbiiie 95% u3 npumepHo 70 ThIC. TOHH KyJIbTH-
BUpyeMbIX rpuboB B Poccuro nmocrasisumn mpeanpustus EBpocorosa, B oc-
HoBHOM [loseima [2].

Hapsiny ¢ pa3BuTrem rpudoBocTBa, B pamkax TpagunuoHHoro AIIK B
TIOCIIEIHEE BPEMSI CTAJIH TOSIBISITHCS TPHOHBIE CUTH-(DEPMBI, a CPEear Hace-
JICHUSI CTAJIO MOIYJISIPHO JIOMAIIHee TPUOOBOACTBO HA OCHOBE KOMIUICKTOB
JUIS BRIPALMBAHMS IPUOOB, MULIENHS (laXKe TAKUX 3K30THYECKUX 11 PO Bu-
I0B, Kak XOH mmMemku Lyophyllum shimeji, 6yna-mmmvemkxu Hypsizygus
tessulatus mmu Hypsizygus marmoreus, 6yHanu-mumemkn Bunapi shimeji,
Buga Grifola frondosa (rpu6 6apan win rpud KypHila, ManTake) M CaioBOe
npuycaneOHoe rpruOOBOJICTBO Ha OCHOBE HCIIOJIb30BAHUSI 3apAXKEHHBIX CyO-
CTpaTHBIX OJIOKOB ISl TMYHOTO NOTPEOICHUS.

I'prboBOTUECKIE KOMIUIEKCHI TIOCTABIISIIOT pUTEiisiepaM KyJIbTHBUPYe-
MbI€ TPHOBI BUJIOB IIAMIIMHBOH ABYCIIOPOBBIA Agaricus bisporus (kopuuHe-
BBIH, KPEMOBBIH (KOpoJjeBckuii), portabella, Oenblil); BElIEHKH BHIOB
Pleurotus ostreatus (Bemenka yctpuuHas) 1 Pleurotus eryngii (3pusru, nim
BEIIEHKa CTEIHAs! BEIICHKY yCTPUYHYIO, BEIICHKY CTEIHYIO); BHIa SHOKH
Flammulina velutipes (3umHue omsita); koponeBckuii oneHok Pholiota (ue-
mryiiyarka); Buga mmnrake Lentinus edodes.

MarasuHbI pO3HHYHOH TOPTOBIH «A30yKa BKycay, « ATiany, « {ukcm,
«Jlenray, «MarauT», «X5 Group» u Ipyrue IpoaaroT 3Ty IPOIYKIHIO B Ka-
teropun «Freshy (cBexwue 1ensie u pezaHbie TPUOBI, TPUOBI Ha IIIAXKKE),
KpOME TOTO, B OTJeNe Oakajien MOKyNaTelsiM MPOJAI0T CYIIEHBIC pE3aHbIe
KyJIbTUBHPYEMBIE U JUKOPACTYIUE ChEIOOHbBIE TPUOBI, a TAKXKE KOHCEPBH-
POBaHHBIE TPUOBI.

ACCOPTUMEHT NMPOAYKIMU W3 NepepabOTaHHBIX KyJIbTUBHPYEMBIX U
JUKOPACTyIIMX IPUOOB BKJIIOYAET IPUOBI B 3aMOPOKEHHOM BHJIE — 3TO Iie-
JIble W pe3aHble 3aMOPOKEHHBIE TPUOBI, CMECH pe3aHbIX OBOILIEH ¢ rpubamu
3aMOpO)KEHHBIE, pac(hacoBaHHBIE B ITOJIMATHICHOBBIE ITAKETHI WK Npe/iiara-
eMble B pa3Bec.

Pa3BuBaeTcs cripoc Ha TOTOBYIO KyJHHAPHYIO MTPOIYKINIO U3 TPHOOB,
HalpuMep, rprUObI XKapeHble Ha MIrmaxke u ap. [17].

Crpoc Ha TpHOBI U IPOAYKINIO UX IepepabOoTKH HOCUT CE30HHBIHA Xa-
pakTep — 3MMOM NOBHIIIACTCS, JIETOM CHIDKaercs [12].

Haubompmmit 066eM B po3HIIHOM ToBapoobopote PO 3anmmaror cae-
KHe KyJIbTHBUpYEMbIe TPUOBI — IIAMIIMHBOHBI BUIOB Agaricus bisporus u
BemeHka Pleurotus ostreatus [17]. TlponaBaTh BEIIEHKH BBITOAHEE, YeM
IIaMIMHBOHBI: €CJIM PO3HUYHAsl HAllEHKa Ha IIAMIIMHBOHBI COCTaBIAET
okouo 70%, To Ha BemeHky — oonbrre 110-118% [12].
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I'pubbl 3THX BUIOB noKynaroT npexnpustus cdhepst HoReCa mist mpo-
W3BOJICTBA KYJIMHAPHOM MPOAYKIIMU U HAaceJICHHUE JJIsi NPUTOTOBIICHUS TIPO-
JYKTOB IUTaHUS B JOMAIIHUX ycloBusx [1, 4, 5].

I'pubBI BXOIAT B COCTaB pelENTyp MHOTMX KyJHHapHBIX (IAlITETOB,
KYJbEHOB, IIETbMEHEH, PyOIEHHBIX MSCHBIX U3ACIHH U T.1.), & TAKXKE XJIe-
000YIIOYHBIX W3ICIHNA, HAIPUMEP, UMl ¥ THporoB [1, 4, 5].

B nmpommom roxy rpu0sl (IIaMIUHBOHBI XKapeHbIe) BKIIOUMIN PeLel-
Typy Oyprepa «bur Cnemman ¢ rpubami» B MEHIO TaKOH KpPYIHOH ceTH
MpeanpUATHA 00mecTBeHHOro uTaHus (okono 900 mpennpusuii B PO) xak
«BxycHO 1 Toukay [16].

HauGonee akTHBHO rpuObl BKJIIOYAIOT B PAIlMOH MUTAHUS BEreTapH-
aHIIbI, TOTPEOUTENH, YBIICUCHHbIC (DUTHEC-TUTAHHEM, a TaKXKe BepyIOIIne
JIFO/IM B JIHU TIPaBOCIIABHBIX ITOCTOB.

Hapsiny ¢ morpeGiieHHeM LeNbIX U pe3aHbIX CHIPBIX, 3aMOPOKEHHBIX,
CYIIEHBIX 1 KOHCEPBHPOBAHHBIX IPUOOB, CIIPOCOM HACEJICHUS CTAJIH MOJIH30-
BaThCs OPOIIKOOOPa3HbIE CyNIeHbIE IPUOBI M COYCHI HA MX OcHOBE [1, 4, 5].

B mocnenune necsTuieTHs TOProBBIH aCCOPTUMEHT CheTOOHBIX TPH-
00B ¥ NMPOIYKINH UX IIepepadOTKH paclInpseTcs 3a CUeT paclpoCcTpaHeHUs
HOBBIX 111 Poccum BHAOB KyJIbTHBHPYEMBIX T'PHOOB (BEHIEHKH 3PHHTU
Pleurotus eryngii (BemeHka CcTemHas); BHOA HSHOKH (3UMHHE OIIATA)
Flammulina velutipes; koponeBckuii oneHok (demnryituatka) Pholiota; Bunma
mmnTake Lentinus edodes u ap.).

MupoBoii 00peM MPOU3BOACTBA TPHOOB cocTapisier Oonee 40 MIH.
ToHH [13, 18], ppiHOK OlleHHBaJICS B cyMMy Oojiee 58 mupa. moiutapos [19].

HawuGonbime o6bembl npousBozactBa rpubos KHP — 41 muH. ToHH,
Snonns (469 Teic. ToHH), [Tonbma (379 teic. ToHH), CLLIA (344 THIC. TOHH),
Hunepnanast (260 toic. TonH), UHnus (243 Teic. ToHH), Vcnanus (164 Toic.
touH), Kanana (138 teic. ToHH), @pannus (99 Teic. ToHH) [18].

B P® ronmoBoit 06beM pon3BoacTBa rpudoB B 2024 roay coctaBui 60-
nee 140 Teic. TonH [11, 14].

B MmpoBoM mpom3BOACTBE W B TOBApOOOOPOTE TPHOOB HANOOIBITHIA
yAETBHBIA Bec — 37% — COCTaBIAIOT MIAMIIMHBOHEL, 10 22% — MUHUTaKe U
BEILICHKH, OCTAJIbHBIE TPHOBI — 3TO JIMCUYKH, OeTible TPHOBI, JIeCHBIE, YepHbIE
Y MHOTHE JIpyTUe Cbe0OHbIE IPUOBL

B P® B npousBoACTBE M PO3HHMYHOM TOBAPOOOOPOTE HAMOONBIINI
yIeNIBHBIM BEC 3aHUMAIOT IIAMITMHBOHEL. VX T0/10BOE MPONU3BOJICTBO COCTAB-
nsiet opsiika 140 ThIC. TOHH, CYIIECTBEHHO HIKE IPONU3BOJICTBO BEIICHKH —
B cpenHeM 5,5-6 ThIC. TOHH ekeroaHo. CyIeCTBEHHO HIDKE YIENbHBIN Bec
9K30THYECKUX I'pUOOB — 3PHHIH, MIMUTAKE, (POIMOTA, UX NPOU3BOIAT IIO-
panka 600 TonH B rox [14, 15].
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I'onoBoit 00beM noTpediieHns KyJIbTHBHPYEMBIX rpudoB B PD cocras-
nsiet nopsaka 180 Teic. ToHH (2024 rox), U 3HAYMTENBHAs YacTh U3 ATOTO
o0beMa NPUXOIUTCS Ha MaMITHHBOHBI.

l'onoBoe cpennenymeBoe noTpebieHHe KyJIbTHBUPYEMBIX I'pPHOOB B
P® cocraBnsier 0,8 — 1 Kr Ha yenoBeka, TOrna Kak CpelHEEBpOIEUcKas
HOpMa — 3,5 kT. [3].

Kak n panee, KyIbTHBHpOBaHHE TPHOOB Ha MPOMBIIIJIEHHOH OCHOBE
Hambostee pa3BuTo B LIeHTpaapHOM paifoHe, TOra Kak B BOCTOYHOH 4acTh
CTpaHBI JIy4IlIe Pa3BUT cOOp ANKOPOCOB, a TAKXKE MOIIb3YETCSI BEBICOKUM CIIPO-
COM MMIIOpTHAs MPOAYKIHS, B TOM YHCIe KOHCepBUpOoBaHHAs [3].

ToproBelii acCCOPTUMEHT CBEXKUX IPUOOB OrPaHUYCH, CBEXKHE IUKOpaC-
TylIie Ipudbl OTCYTCTBYIOT B aCCOPTHMEHTE Mara3uHOB PO3HHYHOM TOp-
TOBJIM KPYITHBIX PUTEHIIEPOB Jaske B TPUOHOM Ce30H. 3anachl TUKOPACTYIIUX
rpuboB cocTaBisoT B P® 2,1 MIIH. T, U3 KOTOPBIX COOUpAETCS TOJIBKO HE-
ckosbko npoueHToB [6]. B nepuox CCCP neHTpann3oBaHHO MaccoBO 3aro-
TaBJIMBAJIM JUKOPACTYIIHE Chel0OHbIE I'PHUOBI y HACENEHHs NpPEeATpUSTHS
[Motpeburensekoii koonepanuu LienTpocoroza P®. Coop 1 nmpoaaka rpudoB
opraumzarsiMu [loTpeduTrensckoi koonepanuy ceifyac HeBenuku. Jlnme-
poMm cbopa siBisieTcst cuOupckuii peruoH [6, 10]. Lemecoodpa3Ho BOCCTaHOB-
JICHNE 1 Pa3BUTHE 3TOTO HAIPaBIICHNUS.

ITpoGnemoii siBNAETCS HU3KAs COXPAHIEMOCTh CBEXHX I'PHOOB, MO-
3TOMy HE0OXOQMMa MX OBICTpas AOCTAaBKa M Ipojaka MOKYMaTelsM WIN
HaJIMYUE PSIIOM € TPUOOBOJUECKUM KOMIUIEKCOM IepepabaThIBAOIINX MPO-
H3BOJICTB.

HpeunonaraeM, 4TO NEPCICKTUBHBIMU HAITPABJICHUSAMU Pa3BUTUA IIPO-
W3BOJICTBA KYJIbTHBUPYEMBIX TPHOOB M MPOAYKIMH UX NepepaboTKu MOTYT
OBITh TIPEAJIOKCHUE MOKYIAaTeasIM MonyhaOprKkaToB rpudoB (pyOieHsie,
(apmm, yactu rpuOOB (OTAETBHO HOXKKH, IUIIKH); MOTy(hadpuKaToB U ro-
TOBBIX O1t0J] ¢ TprOaMu JUTsl (PUTHEC-TIUTAHMUS; YBEJMUCHHUS YIEIHHOTO Beca
TOTOBBIX TPHOHBIX OJII0/1 B MEHIO MPEIPHUATHH, TOCTABIISIONINX TOTpeOnTe-
JSIM TOTOBOE ITUTAHHE.

Llenecoobpa3Ha NOMyIApH3aLMs MaIopacpocTpaHeHHbIX B PP kpyr-
JIOTOIMYHO KYJIBTHBHPYEMBIX TPHOOB — BEUICHKH »puHTU Pleurotus eryngii
(Bemrenka cremHast); Buaa SHOKH (3uMHHe omnsta) Flammulina velutipes; xo-
porneBckuii oneHok (denryiigatka) Pholiota; Buma mmmrake Lentinus edodes.

OmHako pacnpoCTpaHEHHE U MOMYJISIPU3AIUsI STUX TPUOOB TpedyeT op-
TaHU3AlHU U NPOBEIEHNUS BCECTOPOHHUX TOBAPOBEIHBIX MCCIIENOBAHUI UX
XMMHYECKOTO COCTaBa, OLIEHKH MX MUILEBOM M OMOJIOTHYECKOH IEHHOCTH, a
TaK)ke PUCKOB OIIACHOCTH MX ITPOM3BOACTBA U MOTPEOIICHNSI.
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AKTyalbHBIM HalpaBlIeHUEM HayYHBIX TOBAapOBEAHBIX HCCIIEJOBAHUN
SIBJISIETCS] TIOMCK TEXHOJIOTHI MOBBIIICHNS POJOIDKUTEIIFHOCTH COXpaHsie-
MOCTH CBEKHX IPHOOB.

[ToaBoas nTOrM NPOBEAESHHOTO MCCIIEIOBAHMS, MOXHO BBIICIUTD Clle-
JYIOIINE KITFOUEBBIC MOMEHTBIL:

e [Ipou3BOACTBO KyJIBTHBHPYEMBIX TPHOOB CTAJTIO MOJTHOLEHHBIM CEK-
topoMm AIIK PO.

e Poccuiickum noTpeduTensIM Oosee MPUBBIYHBI JUKOPACTYIIHE Che-
TOOHBIE TPHUOHI.

e O0ObeM notpedieHust cbe00HBIX TPHO0B B PD HEBBICOKH U B cpel-
HEM COCTAaBJISIIOT 4yTh OoJiblie 1 K Ha YeJIoBeKa B TOI.

e Crpoc Ha KyJIbTHBUPYEMbIE TPHOBI HOCHT CE30HHBIH XapaKkTep 1 Mo-
BBIIIACTCS 3UMOH.

e KynbTHBHpYeMBbIe TPUOBI OTHOCATCS K CKOPOIIOPTALIEHCS TIPOIYK-
UM, YTO TpeOyeT OBICTPOH JOCTaBKU WIIN Pa3MEIleHHs TPOU3BOICTB OJIM3KO
K HOTPEOUTEISIM.

e [loJHOLEHHBIH TOPrOBBIN ACCOPTUMEHT JOJDKEH BKIIIOUATh Che100-
HBIE JUKOPACTYIIHE TPUOBI B MIPOAYKIINIO HX mepepadboTku. L{ermecoobpa3Ho
pa3BUBATH 3arOTOBUTENBHOE HANpaBJIeHHE B 001acT cOopa rpudoB.

e Heo0XoauMbl BCECTOPOHHHE TOBAPOBEIHBIC UCCIEIOBAHMUS MTOTpe-
OUTENBCKUX CBOICTB HOBBIX AJsI POCCHICKOTO PhIHKA BUAOB KyJIbTHBUpYE-
MBIX TPHOOB, pa3paboTKa ONTUMAIBHBIX TEXHOJIOTUH UX HUCIIOIb30BAHMA.
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Abstract. Affective computing is a field of study that focuses on devel-
oping computational systems capable of understanding, recognizing, and
even simulating human emotions. Emotion recognition, a key component of
affective computing, involves the identification and analysis of human emo-
tions based on various cues such as facial expressions, voice intonations, and
physiological signals.

Keywords: Affective computing, SVM, Machine Learning.

Introduction

The use of machine learning techniques has revolutionized emotion
recognition, enabling computers to interpret and respond to human emotions
more accurately. One such powerful algorithm used in machine learning is
Support Vector Machines (SVM). In this article, we will explore how SVM
can be harnessed to enhance emotion recognition and analysis in affective
computing [3].

Understanding Support Vector Machines (SVM) in Machine Learning.
SVM is a supervised learning algorithm that can be used for classification
and regression tasks [4]. Its primary objective is to find the optimal
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hyperplane that separates data points of different classes in a high-dimen-
sional feature space. SVM achieves this by maximizing the margin between
the hyperplane and the nearest data points, known as support vectors.

One of the key advantages of SVM is its ability to handle high-dimen-
sional data efficiently. It can effectively model complex relationships be-
tween features, making it suitable for emotion recognition tasks that often
involve multiple modalities such as facial expressions, speech, and physio-
logical signals [1].

SVM also has a solid theoretical foundation, as it is based on the prin-
ciple of structural risk minimization. This principle aims to find a balance
between fitting the training data well and generalizing to unseen data, thus
reducing the risk of overfitting or underfitting.

The Role of SVM in Affective Computing

In the field of affective computing, SVM plays a crucial role in emotion
recognition and analysis [2]. By utilizing SVM, researchers and developers
can build robust models that accurately classify and predict emotions based
on various input sources. SVM's ability to handle high-dimensional data and
generalize well to unseen examples makes it particularly suitable for emotion
recognition tasks.
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Compared to other machine learning algorithms such as Neural Net-
works (NN) or Convolutional Neural Networks (CNN), SVM offers several
advantages [4]. Firstly, SVM is computationally efficient, making it feasible
to train models on large datasets. This is especially important in affective
computing, where datasets like FER2013 containing millions of facial ex-
pression images are commonly used [5].

Secondly, SVM provides good interpretability, allowing researchers to
understand the decision-making process behind emotion recognition models.
This interpretability is crucial in domains where explanations and justifica-
tions are required, such as healthcare or human-computer interaction.

Comparison of SVM with Other Machine Learning Algorithms
for Emotion Recognition

While SVM has its advantages, it is important to acknowledge that no
single machine learning algorithm is universally superior for all tasks [6]. In
the context of emotion recognition, different algorithms may excel in differ-
ent scenarios.

For instance, Neural Networks, especially Convolutional Neural Net-
works, have demonstrated remarkable performance in image-based emotion
recognition tasks. CNNs are particularly effective in capturing spatial pat-
terns and hierarchical features from images, enabling them to extract mean-
ingful representations from facial expression data [7]. However, CNNs often
require a large amount of labeled training data and substantial computational
resources. In contrast, SVM can achieve comparable performance with
smaller datasets and less computation, making it a practical choice in scenar-
ios where resources are limited. Ultimately, the choice of machine learning
algorithm for emotion recognition depends on the specific requirements of
the application, the available resources, and the desired trade-offs between
accuracy, interpretability, and efficiency [8]. Facial expressions are one of
the most prominent cues for emotion recognition. SVM can be leveraged to
analyze facial expressions and accurately classify emotions based on the vis-
ual information they convey. To train SVM models for facial expression anal-
ysis, datasets like FER2013 are commonly used. FER2013 is a widely
adopted dataset containing over 35,000 grayscale facial images categorized
into seven emotion classes: anger, disgust, fear, happiness, sadness, surprise,
and neutral [9]. These images provide a diverse set of facial expressions for
training and evaluating emotion recognition models.

By extracting relevant facial features, such as facial landmarks or local
texture descriptors, and using them as input to SVM, researchers can build
models that effectively map facial expressions to corresponding emotions.
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The trained SVM models can then be used to analyze real-time video streams
or images and provide accurate emotion predictions [10].

The FER2013 dataset, introduced earlier, has become a benchmark da-
taset for facial expression analysis. It consists of three sets: a training set, a
public test set, and a private test set [11]. The training set is the largest, con-
taining approximately 28,709 images, while the public and private test sets
consist of around 3,589 and 3,589 images, respectively. The FER2013 dataset
presents several challenges for training SVM models. One of the main chal-
lenges is the class imbalance, where certain emotion classes are significantly
underrepresented compared to others [12]. This imbalance can lead to biased
models that perform poorly on minority classes. Techniques such as over-
sampling or undersampling can be employed to address this issue and im-
prove the performance of SVM models. Additionally, the FER2013 dataset
contains images with low resolution, occlusions, and variations in lighting
conditions. These factors can affect the accuracy of emotion recognition mod-
els and pose challenges in real-world scenarios where image quality may
vary. Preprocessing techniques like image enhancement, normalization, and
data augmentation can be applied to mitigate these challenges and improve
the robustness of SVM models [13].

Challenges and Limitations of Using SVM for Affective Computing

While SVM is a powerful tool in affective computing, it is not without
its challenges and limitations. One of the main challenges is the selection of
appropriate features for emotion recognition. The choice of features greatly
impacts the performance of SVM models, and finding the most informative
and discriminative features can be a complex task.

Another challenge is the computational complexity of SVM, especially
when dealing with large-scale datasets. SVM's training time and memory re-
quirements can increase significantly with the size of the dataset, making it
less suitable for real-time or resource-constrained applications.

Furthermore, SVM's performance heavily relies on the proper selection
of hyperparameters, such as the kernel function and regularization parameter.
Tuning these hyperparameters can be a time-consuming and iterative process,
requiring careful experimentation and validation.

Despite these challenges, SVM remains a popular choice for emotion
recognition and analysis due to its interpretability, efficiency, and generali-
zation capabilities.
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Enhancing SVM Performance with Feature Engineering
and Preprocessing Techniques

To improve the performance of SVM models in affective computing,
researchers often employ feature engineering and preprocessing techniques.

Feature engineering involves selecting or creating relevant features that
effectively capture the characteristics of the data for emotion recognition. In
the context of facial expression analysis, features like facial landmarks, tex-
ture descriptors, or action units can be extracted and used as input to SVM.

Preprocessing techniques are applied to the data before training SVM
models to enhance their robustness and generalization. Techniques such as
image enhancement, normalization, noise reduction, and data augmentation
can be used to improve the quality and diversity of the training data.

By combining effective feature engineering and preprocessing tech-
niques with SVM, researchers can enhance the performance of emotion
recognition models and achieve higher accuracy in affective computing tasks.

The Future of SVM in Emotion Recognition and Analysis

As technology advances and the field of affective computing continues
to evolve, the role of SVM in emotion recognition and analysis is expected
to expand. One promising direction is the integration of SVM with other ma-
chine learning algorithms, such as deep learning techniques. Deep learning
models, particularly Convolutional Neural Networks, have shown remarka-
ble performance in various computer vision tasks, including emotion recog-
nition. By combining the strengths of SVM and deep learning, researchers
can potentially achieve even higher accuracy and robustness in affective com-
puting. Another area of future development is the exploration of multimodal
emotion recognition. Emotions are often expressed through multiple chan-
nels, including facial expressions, speech, and physiological signals. SVM's
ability to handle high-dimensional data makes it well-suited for combining
and analyzing these modalities. By integrating multiple input sources and lev-
eraging SVM's classification capabilities, more comprehensive and accurate
emotion recognition systems can be developed.

Conclusion

In conclusion, Support Vector Machines (SVM) offer significant poten-
tial for enhancing affective computing, particularly in emotion recognition
and analysis. SVM's ability to handle high-dimensional data, generalize well
to unseen examples, and provide interpretability makes it a valuable tool in
this domain.

While other machine learning algorithms like Neural Networks have
their advantages, SVM stands out for its computational efficiency,
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interpretability, and suitability for resource-constrained scenarios. By utiliz-
ing SVM for facial expression analysis and training on datasets like
FER2013, researchers can build robust emotion recognition models.

To overcome challenges and enhance SVM performance, feature engi-
neering and preprocessing techniques can be applied. These techniques, com-
bined with SVM's classification capabilities, can lead to more accurate
emotion recognition models in affective computing.

As the field of affective computing advances, the integration of SVM
with other machine learning algorithms and the exploration of multimodal
emotion recognition hold promise for further advancements in this area. By
harnessing the potential of SVM, researchers can contribute to the develop-
ment of more sophisticated and emotionally intelligent computational sys-
tems.

References:

1.  Ekman, P.; Friesen, W.V. Constants across cultures in the face and emotion.
J. Personal. Soc. Psychol. 1971, 17, 124.

2. Ekman, P. Strong evidence for universals in facial expressions: A reply to Rus-
sell’s mistaken critique. Psychol. Bull. 1994, 115, 268-287. [PubMed]

3. Jack, R.E.; Garrod, O.G.; Yu, H.; Caldara, R.; Schyns, P.G. Facial expressions
of emotion are not culturally universal. Proc. Natl. Acad. Sci. USA 2012, 109,
7241-7244.

4. Du,S.; Tao, Y.; Matrinez, A.M. Compound Facial Expressions of Emotion. Proc.
Natl. Acad. Sci. USA 2014, 111, E1454-E1462.

5. Mayer, J.D.; Roberts, R.D.; Barsade, S.G. Human Abilities: Emotional Intelli-
gence. Annu. Rev. Psychol. 2008, 59, 507-536.

6. Barrett, L.F.; Adolphs, R.; Marsella, S.; Martinez, A.M.; Pollak, S.D. Emotional
expressions reconsidered: Challenges to inferring emotion from human facial
movements. Psychol. Sci. Public Interest 2019, 20, 1-68.

7.  Cootes, T.F.; Taylor, C.J.; Cooper, D.H.; Graham, J. Active shape models: Their
training and applications. Comput. Vis. Image Underst. 1995, 61, 38-59.

8. Cootes, T.F.; Edwards, G.J.; Taylor, C.J. Active Appearance Models. In Euro-
pean Conference on Computer Vision; Springer: Berlin/Heidelberg, Germany,
1998; Volume 2, pp. 484-498. [Google Scholar]

9. Kaihler, K.; Haber, J.; Seidel, H.P. Geometry-based muscle modeling for facial
animation. In Proceedings of the Graphics Interface, Ottawa, ON, Canada, 7—
9 June 2001; pp. 37-46. [Google Scholar]

10. Zhang, L.; Snavely, N.; Curless, B.; Seitz, S.M. Spacetime faces: High resolution
capture for modeling and animation. ACM Trans. Graph. 2004, 23, 548-558.
[CrossRef]

25



Hayunwiti hopym: Texnuueckue
Ne 8(88), 2025 e. U husuKo-mMamemamuyecKkue HayKu

11. Fasel, B.; Luettin, J. Automatic facial expression analysis: A survey. Pattern
Recognit. 2003, 36, 259-275.

12. Sandbach, G.; Zafeiriou, S.; Pantic, M.; Yin, L. Static and dynamic 3D facial
expression recognition: A comprehensive survey. Image Vis. Comput. 2012, 30,
683-697.

13. Li, S.; Deng, W. Deep Facial Expression Recognition: A Survey. IEEE Trans.
Affect. Comput. 2020.

26



LI 3AMETOK



HAYYHBbIA ©OPYM:
TEXHUYECKUE N PUSNKO-MATEMATUYHECKUE HAYKU

Coopuux cmameui no mamepuanam LXXXVIII meoxcoynapooHnoii
HAYYHO-NPAKmMu4ecKoll KoHpepeHyuu

Ne 8 (88)
Cents6ps 2025 1.

B aBTopckoil penakuuun

[onxmucano B medats 04.03.25. @opmat Oymaru 60x84/16.
Bymara ogcer Nel. I'apaurypa Times. [legats nudposasi.
Ve neu. 1. 1,75. Tupax 550 3k3.

Nz narensctBo « MITHO»
123098, r. Mockaa, yi1. Mapiana Bacunesckoro, gom 5, kopmyc 1, k. 74
E-mail: tech@nauchforum.ru

OTneyaTaHo B IOJIHOM COOTBETCTBUH C KAY€CTBOM OpeaoCTaBJICHHOTO

OpHUTrHHaN-MakeTa B THIorpaduu «Allprint»
630004, r. HoBocubupck, Bok3anpHas Maructpais, 1

16+


mailto:tech@nauchforum.ru

nauchforum.ru

®—~ HAYYHbIV
gj@*g e




	Научный форум:
	технические и физико-математические науки
	СТАТЬИ НА РУССКОМ ЯЗЫКЕ
	Раздел 1. Технические науки
	1.1. Информатика, вычислительная техника и управление
	МЕТОД АВТОМАТИЧЕСКОЙ ОЦЕНКИ ПОГРЕШНОСТИ НАВЕДЕНИЯ СВЕТОВОГО ЛУЧА НА ОСНОВЕ КОМПЬЮТЕРНОГО ЗРЕНИЯ
	Теряев Лев Николаевич
	Дорохин Виктор Александрович
	Евсеева Екатерина Сергеевна
	Максименко Кирилл Михайлович

	1.2. Технология продовольственных продуктов
	КРАТКАЯ ХАРАКТЕРИСТИКА АССОРТИМЕНТА И ТЕНДЕНЦИЙ ПОТРЕБЛЕНИЯ КУЛЬТИВИРУЕМЫХ ГРИБОВ И ПРОДУКТОВ ИХ ПЕРЕРАБОТКИ
	Калачев Сергей Львович
	Петрушов Юрий Алексеевич

	A BRIEF CHARACTERIZATION OF THE RANGE AND CONSUMPTION TRENDS OF CULTIVATED MUSHROOMS AND PROCESSED MUSHROOM PRODUCTS
	Sergey Kalachev
	Yury Petrushov

	Articles in English
	SECTION 1. TECHNICAL SCIENCES
	1.1. INFORMATICS, COMPUTING AND MANAGEMENT
	USING SVM ALGORITHMS IN BUILDING AN AFFECTIVE COMPUTING SYSTEM
	Abdurakhmon Kurbanov
	Understanding Support Vector Machines (SVM) in Machine Learning. SVM is a supervised learning algorithm that can be used for classification and regression tasks [4]. Its primary objective is to find the optimal hyperplane that separates data points of...

	Научный форум:
	технические и физико-математические науки

