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= Fusion of classification algorithms for landfill detection in Ukraine
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Objectives and data

National problem Used data Pilot territory

Landfills occupy 4-7% of the * Satellite data Ukraine
country's area »Sentinel-2 (10 meters) » Donetska oblast
During 2021 year: > Planet (3 meters) > Olhynska
> more than 54 million * Train data > Pokrovska,
m3 of landfills was » Photointerpretation > Myrnohradska
generated »Open source information > Kurakhivska regional

> 6 th. landfills territorial communities S Pl oo
> total area ~ 9 th. ha | btV
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Tasks

1. Develop neural network technology to find landfill locations

2. The developed technology can be scaled for a larger area of
the country

3. Develop a demo version of the dashboard to demonstrate the
results

4. International collaboration
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Pixel-based method

Fusion of pixel-based and object-
based classification

Input data
set 1

Input data
set 2

Image segmentation

NNz | p%1 | p% Pk

Satellite data > D D e D ———— D

—» NN, NNg p| Output + [ [] |

Marked
+ Sa;:p]ees Stepl \ StepZ J Stepn l

NN, | ph pt2 Pk

+ _l l ] b3 — N b - L —— .D.—-r Fusion

InpngtdLata — NN_ AHcamMbnb| p°4 peo Pk L ] L
v
Model training 1 T 1 Probability of
1 Object Oriented Classification (Unet) classification []
y []
Object-based method oo o | Jo

Pixel-based Classification (MLP) | = Classified
image

Convolutional network Deconvolutional network

J16x16

Nd

Pt e, o

object-based maps

[ I S 1 ¥
A S5 2
- - = " d
o sl JEER Wl .

A

RN

-~
* R e

e L T T T y
e ,}4']_.* ¥ 24 4 at &
3 . '.: ..'r-_ll _', ay 5 _|I" q:.‘.‘

U

\

x64
64x64

mmm) Conv+BN+RelU

128x128
256x128
128x128

ﬁ MaxPooling

.ES’-.’FI :%t " UpSampling

] =) Concatenation

128x256 256x256

B Artificial Il Forest ll Grassland Il Water Il Bare land [l Landfills B Other class

References Project dashboard

1.K. Simonyan and A. Zisserman, “Very deep convolutional networks for large-scale image Jormme - e
recognition.” Iclr, (2015) 1- 14.

. - : " - PTRNPT - @ H R e T e N @ e
2.Adedeji, Olugboja, and Zenghui Wang. "Intelligent waste classification system using deep - = T e €D

"BusABNeHHA Ta MOHITOPMHI 3Banuuy Bigxogis” @ 3sanmuwa 2021 Planet(27.07.2021)

wPlanet(27.07.21) - MokpoBcbka

I - I t - I I t k " P d - M f t : 3 5 O 1 9 . 6 O 6 1 MeTolo NPOEKTY € CTEOPEHHA Ta pearnizallif LOCTYIHOTO IHCTDYMEHTY MOHITOPUHTY AMHAMIKA NPOCTOPOBOIC PO3MILLIEHHR NOBYTOBMX | NDOMMCTIOBUX @Planet(27.07.21) - MupHOrpanchka
earning convoiutional neural network. rocedia vianuracuuring 2 : /-612. D7 07 21 Komernes

XMapHUiA NPOOYKT, CTBOPEHWI NMiA YaC NPOEKTY, CTAHE KOPUCHUM IHCTPYMEHTOM KOCMIYHOMO MOHITOPMHTY Ta Bizyanizayil AaHux Ana edexTUeHOro wPlanet(27.07.21) - OnbruHcbKa

"n u u ] n yNPaBMiHHA NPOLECaMIA | NPUAHATTA OMTUMANLHUX PilLEHb MICLIEBMMIA rpOMafami OO0 NNaHIB CAHITAPHOTO OYWLLEHHA MICT | CEMuLL, a TaKoX ; wPlanet(27.07 21) - BonHoBacbka
3.Kussul, Nataliia, Mykola Lavreniuk, and Leonid Shumilo. "Deep Recurrent Neural Network for B
. L) y L) . iHchopMaLlii oA pO3TALLYBAHHA CMITTE3BANNL Ta iXHLOTO BANMBY Ha HABKONWILHE CEPeOBMIIE i JONOMONE 3PO3yMiTH, HACKINLKM 3HauHa R 00 o ssannua 2021 Sentinel-2(27.07.2021)

npobnema 3i 3BanuiLiaMi, Ta 3aMUCNIUTUCE NPO MOXKITMBICTL 1T BUPILLEHHA. [MOBHOLIHHO po3pobneHa TeXHONOrA A03B0NNUTL aHani3yBaTn pO3MILLEHHA ol ~'e L .Sentme|_2t2Ta?2021) - MokpoBchka

= o= - = - n 38anULL L1j0A0 0b'eKTIB NPUPOIHO-3aM0BIAHOTO (OHAY. —— mSentinel-2(27.07.2021) - MupHorpanchka
ro as s I I ca I O n as as e O n e n I n e - a n e n I n e - m a e - Y Mekax MinoTHOTO MPOEKTY KapTa CMITTE3BaMULL OXOMMIOBATUME TpoMaan [oHeUsKol oBnacTi, a B pe3ynsTaTi BUKOHaHHA MPOEKTY Ti Moxe GyTu mSentinel-2(27.07.2021) - Kypaxiscbka
" MacLTabosa i A @ Sentinel-2(27.07.2021) - ONbrMHCbKa

HO Ha piBeHb 1 IHWWX obnacTen Ykpainn. [pomMaau OTPUMAOTL DeanbHy KapTUHY 3abpyaHEHHA CBOTX TEPUTOPIA, MATUMYTE BaniaH AaHi

acimaby npobnemu. Lle A03BOMWTL HEraliHo MPUCTYNWTU [0 1T BUDILEHHA — opraHizallii 3axofie 3 BiIHOBMEHHA HABKOMUUIHBOTO mSentinel-2(27.07.2021) - BonHosackka
W Sentinel-2(15.09.2021)

CTOCOBHO M
L} L n n -
IEEE International Geoscience and Remote Sensing S mMposium IEEE, 2020
- - : 1 Y m] 3sammua 2021 Sentinel-2(15.09.2021)
g y ) B aosinim \ mSentinel-2(15.09.2021) - Mokposchka
[NpoekT "BWABNEHHA Ta MOHITOPMHI 3Banuly BIOXOAB", AKWA € NepemMoxUeM HaUIOHANMLHOIO KOHKYpCy iHHoBauim EastCode 2021, peani3 ye [0 N : @ Sentinel-2(15.09.2021) - MupHorpaacbka

n n an L [ | u i
" "BigKpwTi iHiWiaTMBK" B cniBnpaui 3 IHCTUTYTOM KOCMIYHUX focnigxeHs HAHY T1a [KAY 3a TexHiyHoro agMmiHicTpyBaHHA Centerd2 y mexax [Nporpamu . 1 J @ Sentinel-2(15.09.2021) - Kypaxiscbka
. u l I I I O y eOI I I y a a I Ia u SS u y al I y O a aVI el I I u . e O e O| Og g I n g e ec I O n OOH i3 BiHOBNEHHA T POIBY/I0BM MMDY Ta 3a (DIHAHCOROT MATPUMKM YPAAIB [lauil, Lipefiuapil Ta Waeuit — e @ Sentinel-2(15.09.2021) - OnbrMHcbka
g

lNporpamy OOH i3 BiAHOBNEHHA Ta po30YA0BU MUPY peaniayloTe YoTupy areHtctea OOH: MNporpama po3eutky OOH (TTPOCH), Ctpyktypa OOH i3 G .iSenth.e;-2[15.09.2021) «Elamionacri
aHb TeHAEPHOI PIBHOCTI Ta PO3LUMPEHHA NpaB | MOXNMBoCcTed #iHok (OOH >KiHku), ©oHa OOH y ranyai HapogoHaceneHHa (UNFPA) i ORI i

B ase d on th e S en tl ne I -1 an d S en tl ne I -2 D ata - " 2 O 2 1 I E E E I n te n atl ona I G e0S Ci ence an d Re m Ote Ezﬂpmpyﬂa,:f;mu ijqjo;p e .-,_-. oGoogie Hybrid
Sensing Symposium IGARSS. IEEE, 2021.

CLLUA B YxpaiHi, a Takox ypaau [anii, Kanaow, Hinepnanaie, Himequnnu, Hopeeril, MNMonewy, Wseuapii, Lseuii Ta AnoHii

[etansHille =>

Institute of Physics and Technology NTUU "lgor Sikorsky Kyiv Polytechnic Institute®, Department of Mathematical Modelling and Data Analysis
Email: mmda.ipt.kpi@gmail.com Site: htips://mmda.ipt.kpi.ua/ Address: 37, Prosp. Peremohy, Kyiv, Ukraine, 03056 Tel.: +38-044-204-94-94

HLPS2Z2



mailto:mmda.ipt.kpi@gmail.com
https://mmda.ipt.kpi.ua/
https://data.dn.gov.ua/da_DK/dataset/641e9528-5556-494b-8a2c-6d69a71dae13/resource/5163a13b-0215-4259-b978-e4352d155aaf

	Слайд номер 1

