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The work considers the problem of building an air pollution prediction
model. Air quality control is important for achieving good environmental
conditions. This type of control 1s performed by means of air monitoring. The
solution of the problem is based on recurrent neural networks, or more precisely
LSTM networks. The experiment demonstrated that recurrent networks are
designed to solve this problem. LSTM networks are networks with cyclic links
that allow storing information.

B poGoti posrisigaerbcsi MeToau MOOYIOBU PEKYPEHTHOI  HEWpPOHHOT
MEpexi JJisi TPOTHO3YBaHHS 3a0pynHeHHS TOBiTpsA. OCHOBOIO PO3B’S3KY
npobsemu € LSTM-mepexa[1]. B miit poG0TI B AKOCT1 BXITHUX 3MIHHUX 00OpaHi
npioHogucnepcHi vactuHku PM1.0 (Mmkr/m?), apiOHOAUCIIEPCHI YaCTUHKH
PM2.5(mxr/m?), npidHoaucniepcHi yactuaku PM10.0(mkr/m?), okcup azoty NO2
(mxr/m?), amiak NH3 (mr/m?), Mmonookcua Byriemo (Mr/m?), temneparypa (°C),
BoJioricth (%). Aje y XOAl MPOBEIEHHS aHali3y AaHuX, Oyno 3'iCOBaHO, IO
gactuiku PM1.0, PM2.5 ta PM10.0 MaroTh BUCOKY KOpEJALII0 MK COOO0I0
TakoX yacTUHKH NO2 ta CO MaroTh BUCOKY KOPEJNAI[if0, TOMY OyJIO MPUIHSTO
pillieHHs] BUIAIUTHU 3aiiBi 03Haku. LSTM B nanuii yac € cTabuUIbHOIO TEXHIKOIO
TS pO3B'sI3aHHS MPOOJIEM MTPOTHO3YBAHHS IMOCTIOBHOCTI, TOOTO MIAXOAATH JJIs
BUPIIIEHHS HAIIOT TPOOJIEMH.

Mepexi noBro-kopotkoctpokoBoi mam'sti (Long Short Term Memory) —
3a3BUYail  mMpocTto HasuBawTh «LSTM»y», ki 3maTHI 10  HaBYaHHSA
JOBTOCTPOKOBUM 3aJIEKHOCTSIM. BOHM mNpaiforoTh HEHMOBIpHO 100pe Ha
BEJIMKIN P13HOMAHITHOCTI NpoOJeM 1 B JaHii cuTyarlii 1oope miaxoasats. LSTM
CHeliajJbHO COPOEKTOBaHI TAaKUM YHWHOM, 100 YHHKHYTH MpoOiemMu
JIOBIOCTPOKOBHUX 3aJIe’)KHOCTEH. 3amaM'aToByBaTH 1HGOpMAIlI0 Ha TPUBAIHI
nepioJ 4acy — 1€ MPAKTHYHO iX MOBEIHKA 33 3aMOBYYBAHHSIM, a HE IIIOCh TaKe,
[0 BOHU TUIBKM HamararoThbcs 3poOuTH. Bce pekypeHTHI HEeHpOHH1 Mepexi
MaroTh (hOpMY JIAHIFOTA 3 PEKYPESHTHUX MOJIYJIiB HEUPOHHOT MEPEXKi.
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Pucynok 1. — PexypentHuii Mmoayias B LSTM
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VY uifi poboti O6ynu peamizoBani Recurrent Neural Network i aBi pi3Hi
apxitektypu ansi LSTM. S BukopuctoByBaB JaHi ske Oynud OTpUMaHi 3
MOHITOPUHTOBUX JaTuuWkiB 3 mnpoMikkomM B 30 xBunuH. Haiikpamry
npoAyKTUBHICTH 3a0e3neuye stacked LSTM, mo ckianaetscs 3 IEKUTBKOX
MPUXOBAHUX IIAPIB.

OO6uucnenns, nos’s3axi 3 LSTM:

Iy = (W X+ W,k By +b; )
¢y = Sy ® 1) T © &g
Yoy = h(t) =0 ® tanh(c(t))
Jioy =0 (5 Xy + Wi - gy + b7 )
Oy = O'(Wx]; X+ Wh{) . h(t_l) + bo)

g0 —tanh( X +Whg hy_yy +b )

e WisWyr WeosWag ManI/IHI Bar KOJKHOTO 3 YOTHPBOX CJOIB JUIA iX

3B’$13Ky 3 BXITHUM BEKTOPOM Xy .

Whi,th,WhO,Whg — MAaTpHIli Bar KOXXHOTO 3 YOTHPHOX CIIOIB A iX
3B’5I3KY 3 [IONIEPEIHIM KOPOTKOCTPOKOBHM CTaHOM f,_yy.

b;,bs.,b,,b, — UieHN 3MILEHHS VIS KOXKHOTO 3 YOTHPBOX CJIOIB.

)y — KOPOTKOCTPOKOBHH CTaH (SKe AOPIBHIOE BHUXOIY s JaHOrO
THMYaCOBOTO KPOKY Y, )-

[ — 103 3a0yBaHHS.

| — BXIIHHH IUTIO3.

0 — BUXITHUH IUTIO3.

[IpoBenenuit 0OUMCIIOBATBLHUN €KCIIEPUMEHT MOKa3aB 301KHICTh MPOIECY
HABYaHHS 1 MPUHITUTIOBY MOXJIMBICTh 3aCTOCYBaHHS 3alPOTIOHOBAHOTO MiAXOMY
B MMPOTHO3YBaHH1 3a0pyAHEHHS MTOBITPAL.

be3yMOBHO € psa pedei, skl 3acIyroBYIOTh IMOAAJBIIOIO0 BUBYCHHS, SKI
MOXYTh  TOJINIIATA  MPOAYKTHBHICTH  Mojneni.  Hampukimang — MokHa
BUKOPHUCTOBYBATH JIaH1 MPO 1HII BUAM 3a0pyJHEHHS B SKOCTI XapaKTEPUCTHK
JUIsl IPOTHO3YBaHHs 3a0pyaHeHHs, Hanpukiaa SO2. Aje, MOXKJIUBO, 1HII BUAU
3a0pyIHEeHHS OyIyTh KOpEIoBaTH 13 3a0pyaHeHHaM SO2 a0o HIINMHU.

BiacHe TakMM 4YMHOM, 3aCTOCYBaHHA HEUPOHHUX MEPEXK JI03BOJISIE
moOyayBaTH IPOrHOCTUYHY MOJIEITh 3a0pyAHEHHS aTMOC(HEPHOro MOBITPS, 110 /1€
MO>KJIMBICTh CBOEUACHOTO pearyBaHHs Ta MPUNHATTS YIPABIIHCHKUX PILLICHb.
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