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Halwla KoMnaHuda

Tensor Fields co3naeT pelleHmna ona npuknagHblx
Ce/IbCKOXO3AMCTBEHHbIX 3afa4 Ha OCHOBe
MCKYCCTBEHHOIO MHTENNeKTa

TOUHO TaK »Ke, KaKk HaBUraTop npegaaraeT ny4yLlnmn
MapLlpyT aBToMo6ununcTy, Tensor Fields npegnaraet
HaWNy4yLWMIN NyTb 49 arpoHoMa.

TENSOR FELD

Bbicokuin ypoxain

OnTumanbHble
AATbl NOAMBA

OnTumansHble

AaThbl Nocesa
HepauuoHanbHbin
pacxop pecypcos
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Hawa KoMnaHud

Mbl NpefnaraeM arpoHoMamM TeXHOJIOrMYHbIA U NPOCTOMU B
MCMOMIb30BAHUM MHCTPYMEHT

PABOTAEM C
XO39UCTBAMM NIOBbIX
PA3MEPOB

Haluu TeXHONOrnm Nerko
MacLLTabupyroTCa Kak Ha
Manble bepMepckme
XO349MCTBa, TaK U Ha KPYrHble
arponpennpuatmsa.

Y BAC Mo PYKOW BYAYT
NYYWNE PEKOMEHOALUU

Hay4dHble coTpyaHWKU
KoMaHabl Tensor Fields
a[0anTUpPYIOT COBPEMEHHble
MeToAbl MalLMHHOIO
obyuyeHus n
MaTeMaTUYecKoro
MOOeNMPOBaHNA ONA HY>KL,
CenbCKOro xo3amcTaa.

Mbl BACTABJI9EM
OAHHDIE PABOTATb HA
BAC

Mbl aHanmM3npyem
MHbOPMaLMIo 0 Noroae n
rnoyse, 0CO6EHHOCTH
KyNbTYPbl M LieHbl Ha PbiHKe 1
MOCTOSAHHO pacLUMpaeM
CMUCOK UCTOYHUKOB.



CkonTtex

Mbl 6a3npyemMca B CKOMTKOBCKOM UHCTUTYTE HayKWM U TexHonormni (CkonTtex).

CkonTtex 6bi51 ocHoBaH B 2011 rogy B mapTHepCTBe ¢ MaccadyyceTCKMM
TEXHONOTMYECKUM UHCTUTYTOM C LIENbIO CTaTb BeAyLLMM MUPOBbIM
aKageMUYECKUM MHCTUTYTOM.

Skoltech

Skolkovo Institute of Science and Technology
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PelleHUda




Hawu pelwueHuda

Knaccudumnkauumsa NMpeapckasaHue

KYNnbTyp YPOXXAaNHOCTH
Knaccundumkauma nonew MPOrHO3 1 aHaMn3 ypoXxamHoCTun
CENbCKOXO3AMCTBEHHbIX CENbCKOX03AMCTBEHHbIX KY/bTyP
KynbTyp Ha OCHOBE Ha OCHOBE MaLUMHHOIro obydyeHunsa
CMYTHUKOBbIX M306paXKeHNIN 1 N UMUTALMOHHbBIX Mogenemn
HEMPOHHbIX ceTen

onTumMmusauyua

arporexHosiormum

Bbi6op onTUManbHom
cTpaTeruu Nonmea c MOMOLLbIO
ONTUMU3ALMUN UMUTALMOHHOM
Momoenm



Knaccudukaumsa KynbTyp

Pa3paboTka NporpaMMHOro peLueHus,
KOoTopoe paboTaeTc
MYNbTUCNEKTPAaNbHbIMU
n3obpaxkeHMamMm Sentinel-2B, ouniiaet
MX OT LyMa 1 061aKoB U
KnaccmdumumpyeT Nong Ha

M306parkeHnn.

Bayesian aggregation improves traditional single image crop classification approaches
Matvienko et al., ICLR 2020 https://arxiv.org/abs/2004.03468



Knaccudukaumsa KynbTyp

Mbl pelaeM 3agady KnaccmpmKaumm nonem co CnyTHMKOBDIX
M300paXKeHMM C UCMOoNMb30BaHMEM MoAeNen MaLlLMHHOIO 0by4eHna
(KNN, CnyyanHbiM nec, NpaaneHTHbIN BYCTUHI) U CBEPTOYHbIX
HeMpoHHbIx ceTel (U-NET ¢ SE-6nokamm)

17 64 64 64 64 8

SE block |nxwxc

=

Global Pool

Input Image

100x100
¥
. 4
Output
Probabilities

100x1004

50x50

1t
EI I I ” [I»I.I ®) Conv 3x3, BatchNorm, RelU
Qo
n . MaxPool 2x2

128 128 n 64 64
‘ E f fUpConvaZ
~
e 3 N SISE e
o~
256 256 4 128 128 E) sE-block

256 256



Knaccudukaumsa KynbTyp

CamMag BblCOKag TOYHOCTb KﬂaCCl/ICI)I/IKaLI,I/Il/I, KOTOPOWM Mbl OOCTUTIIN, - 3TO

* 82% Ona 4 KynbTyp U
* 77% pnsd BCeEX KYNbTyp.

Ground Truth Classified (Acc: 66.5%)

Ground Truth Classified (Acc: 71.6%)

Ground Truth

Classified (Acc: 71.3%)




NMPOrHo3 ypo)>XauHoOCTH

NASA historical weather
2000 2001 2019 2020
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NMPOrHo3 ypo)>XanHoOCTH

a simulation model - m w m
for nitrogen and

e Carbon & Nitrogen carbon in agro- ***
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Morooa v NoUBbLI

Mbl UCcronb3yeM rnobanbHble 6a3bl
OAHHbIX O Moroge 1 no4vee ang
MPOrHO3UPOBAHMSA YPOXKANHOCTU.

MpocCTpaHCTBEeHHOE pa3peLlleHme
cocTaBngeTr

* 25 KM gng nonyyvyeHumsa gaHHbIX O
noroae u

» 250 MeTpoOB O/19 NapaMeTpoB
MOYBbI.

Average 2m temperature anomaly for 25-29 June 2019

I © 2 NWHOON®DO




NMPOrHo3 ypo)>XanHoOCTH

BonbLloe KoNMn4yecTBoO
napamMeTpoB
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NMporos ypo)>XanHoCTH

[1119 NoBbILWEHWA TOYHOCTU MPOrHO3a Mbl MCMOJIb3yeM AaHHblIE
NDVI co cnyTHUKOB 1 ONTUMU3MPYEM MapaMeTpbl MOOENN.

ToYHOCTb MpPorHo3a:
* 0o 75-85% 019 KanMbGpOBaHHbIX KyNbTyP

* 50-70 % 0na KynbTyp € MUHUMaNbHOM MHGOPMaLMEN.

carbon in agro- *** i .
e «MhONica

a simuiaton mode! . = 3
for nitrogen anc I+




onTuMmumnsauma Mmoaeneu

Mbl MNCrionbsyeM reHeTn4HeCKmMe aJiropmT™Mbl gJ1iq onTmMmMsaymim
CEeNbCKOXO3AMCTBEHHbIX TEXHOMOM MM 1 MOUCKa Hannyydyuwmx cueHapmens
CydeToM NMoroaHbIX N MOYBEHHDbIX AaHHbIX.

; Crowding a Generation #1
Non-dominanted distance @ Current population
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dDeKTUBHDbIN pacxon Boabl

Mbl pacCyMTbiBAEM MHOXECTBO arpOTEXHOTOMMYECKMX CLIEHAPWEB,
YTOObI HANTU HAUNYYLLMM C MAaKCUMaNbHOM YPOXXaMHOCTbIO U
MUHUMaNbHbIMKW MOTEPAMM BOAbI.
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CepBuUcChHI




Telegram 60T

CenbCKOXO39MNCTBEHHbIN
OHEeBHWK B BalleM

MecCceHap)Xepe
MporHo3smpoBaHue

YPOXaWMHOCTU B pexkxmmMe
peanibHOro BpeMeHM Ha
OCHOBe NnepefoBbIX
HaYYHbIX JOCTUYXKEHWI

R

PekoMeHOaLMm No onTrManbHbiM
CpOKaM OpoLUeHMS U NoceBa Ha
OCHOBE UCKYCCTBEHHOIo
MHTENNeKTa




API

Ona 6usHeca Mbl
npenocTaBnaeM ycnyry B
Buoe APl ona
onpeneneHHbIX 3arnpocos,
choOpPMUPOBaAHHbIX MOA,
HY>XObl 3aKa34MKa.

@ Swagger.

supported by SMARTBEAR

latitude * required
number($float)
(query)

Iongitude * required
number($float)
(query)

crop_name * required
string

(query)

sowing_date
string

(query)

harwesting_date
string

(query)

Latitude in decimal degrees.

Example : 37.3708698

37.3708698
Longitude in decimal degrees.
Example : 56.037593

56.037593
Type of farmer crop (if specified), else parameter all to compute yield for all crops
Example : kapTocens

xaprocens
Sowing date of crop, specified by farmer
Example : 12.05.2021

12.05.2021
Sowing date of crop, specified by farmer
Example : 10.09.2021

10.09.2021
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HeMHOIro o Hac




NaBa KOMNaHuu

}/

Ay

B
NUBaH Ocenepeuy
[okTop dn3.-MaT. HayK, Npodeccop
Pa3pabaTbiBaeT HOBbIE aIrTOPUTMbI B
o61acT MalWMHHOIO OBy4YeHnsa 1

MCKYCCTBEHHOIO MHTENNeKTa.
H-index: 40



Halwla koMaHAaa

Makcum AHHa Muxaun
Ky3HeLoOB NMeTpoBCcKada FacaHoB
McnonHuTenbHbIN MaLllnmHHoe MMUTaLMOHHbBbIE
ONPEKTOP obyueHne u Moaenu m

rmc 63KeHA,



Cnacubo

Y BacC OCTaMCb BOMPOCHI?
Hanuwute, HaMm:

AHHa lNeTpoBcKana
a.petrovskaia@tensorfields.ru

Haw cauT
tensorfields.ru

TENSORF ELDS




