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AKTYaJZIbHOCTb

bonbuive gaHHbIE

« ECMWEF data warehouse: 137.5 mnH. damnos, ~52,7 INb (2015)
* DigitalGlobe, nposangep cnyTtH. aaHHbIX: ~80 Th/peHb (2017)

* Planet: «cendpun 3emnu Kaxgbin geHb», 400 cnyTHUKoB (2020)

Kommepueckasa LLeHHOCTb
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@aa [ = = ==== GeoHack

TEPPUTOPWUA/IbHOE KOHTPO/Ib KOHTPO/Ib OLIEHKA KOHTPO/Ib
MTAHUPOBAHUE 3EMNENONb30BAHUA TEXHOMEHHbIX ABAPUU MABOAKOBbIX CUTYALIMA NECHOr0 X03AMCTBA




Amazon & Google

MeTabanTbl AaHHbIX A/11 KOMMEPYECKOro UCMo/1b30BaHUA

https://aws.amazon.com/earth

N = e

' Earth on AWS X

& C | 8 Hagexnuiii | https://aws.amazon.com/earth/?nc1=h_| &% EH 5 O

Solutions Pricing Software Support More ~ English ~ My Account ~ Create an AWS Account

Datasets Use Cases Call for Proposals Marketplace

Landsat on AWS

Landsat 8 data is available for anyone to use via Amazon S3. All L‘éfgdsat 8 4 RS} o o N ks
scenes from 2015 are available along with a selection ofyeléud-free scenes ' '

from 2013 and 2014. All new Landsat 8 scenes areimade available each

day, often within hours of production. The satellite lmag@e,ihe entire Earth

every 16 days at a roughly 30 meter resolution. { i - _ !

Image from Landsat 8 satellite, courtesy of the U.S. Geological Survey?'
£

NEXRAD on AWS

The Next Generation Weather Radar (NEXRAD) is a network of 160 high-
resolution Doppler radar sites that detects precipitation and atmospheric

https://aws.amazon.com/pricing/Znc2=h_gl_ny_livestream_blu ‘ movement and disseminates data in approximately five minute intervals -


https://aws.amazon.com/earth
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«cendu 3emnm Kaxkabli 4EeHb,
400 cnyTHUKOB (2020)

https://habr.com/post/408397 WHAeKcauua 06beKToB Ha naaHeTte



https://habr.com/post/408397/
https://www.youtube.com/watch?v=mkKkSRIxU8M

Apple HaHumaer
6onee 70 sakcnepTtoB
B 06nacTn reogaHHbIX

e Apple has posted more than 70 Job listings related to mapping technology In the
last month.

e Apple needs map tech experts to become a leader In augmented reality.

® The company Is ramping up hiring around maps and navigational tech.

Lora Kolodny | @lorakolodny
Published 5:31 PM ET Wed, 2 Aug 2017 | Updated 7:21 PM ET Wed, 2 Aug 2017

Y2 cNnBC

https://www.cnbc.com/2017/08/02/apple-has-over-
70-map-tech-job-openings.html
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https://www.photonics.com/Articles/Measuring
the Earth from Above 30 vears and/a47298



https://www.cnbc.com/2017/08/02/apple-has-over-70-map-tech-job-openings.html
https://www.photonics.com/Articles/Measuring_the_Earth_from_Above_30_years_and/a47298

Uber 3anycTtuna ceoto

cucTtemy Bu3syanaumsaumm
reogaHHbIX

https://eng.uber.com/keplergl/

https://eng.uber.com/engineering

dlC

MasterCard: HoBas

cucrema aHanmsa
npoaax no
reogaHHbIM

intelligence-solution/

https://carto.com/blog/carto-mastercard-partnering-location-
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https://carto.com/blog/carto-mastercard-partnering-location-intelligence-solution/
https://eng.uber.com/keplergl/
https://eng.uber.com/engineering-an-efficient-route/

1Ba OCHOBHbIX TUNA reoAaHHbIX
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[Mprmep BEeKTOPHbIX AaHHbIX: MOCKBa

(} QGIS 2.18.7 - osm_shp
Project  Edit Wiew Layer Settings Plugins Wector Raster Database Web Processing Help
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PacTpoBble AaHHbie
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http://microsites.digitalglobe.com/30cm/

J1Ba OCHOBHbIX TUNA reoAaHHbIX .

BEKTOPHbIE PACTPOBbIE
OonroTa
A
on] _(Iat1, lonT) MaTpuua
\_Line
(lat2, lon2)
.................. ° |
Point: )F’Olygon
(Iat_i, lon_i) for each cell has (lat, lon, value)
each vertice
>
lat1 lWnpoTa

dyHpaMeHTanbHas pasHuua oT Apyrux TUNoB AaHHbIX:
reorpacduyeckme KoopamHaThbl



Bce npocTto?
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EcTb v YTO CTpaHHOE Ha 3TOMN KapTe??

B HagexHeii |https://yande-x.ru/maps/?lI:26.9?1894%2C49.605429&z:2

o

MoHronus A 3 MoHronus

CoegrHEHHEIR
WTaTe Amepukia

Manw Hurep Yag CyaaH

Hurepua
AP Kowro

S:EER
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EcTb v YTO CTpaHHOE Ha 3TOMN KapTe??

[lhowaan

B HagexHeii |https://yande-x.ru/maps/?lI:26.9?1894%2C49.605429&z:2

MecTa 1 oprasv3aumm Haiitn E'p MapLwpyTs

Kazaxcrad
H

MoHronua MoHronusa

CoegrHEHHEIR
WTaTe Amepukia

Manw Hurep Yag CyaaH

Hurepua

A AP Kowro

S:EER




Pa3se lpeHnaHamua 6onbvlue Appnkun??

dHUMKAoNneauAa
2,175,600 km? 30,370,000 km?
GEO-DATA World size ranking: 14  World size ranking: 2
The World .
Geographical
Encyclopedia | A e M Wpar
Hir 'I .?.ﬂl-:_]-:junrmn
1P Kowro




Pa3se lpeHnaHamua 6onbvlue Appnkun??

Congo Greenland

.....

Actual Size

https://takeitscienceblog.wordpress.com/2016/08/31/how-big-is-your-country/
http://geoffboeing.com/2015/08/map-projections-that-lie/



https://takeitscienceblog.wordpress.com/2016/08/31/how-big-is-your-country/
http://geoffboeing.com/2015/08/map-projections-that-lie/

HUCTUC =

a3bl TEOPUU + TEXHO/TOTUM

cTpouTesibHble 6,10KHU
ANA peleHna peanbHbliX 3a8a4
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AHanu3 ypessblYaMHbIX CUTYyaLUN

MoncKk onTMManbHbIX MapLLPYTOB

https://learn.arcgis.com/ru/arcgis-imagery-book/chapter5/



https://learn.arcgis.com/ru/arcgis-imagery-book/chapter5/

Pockocmoc "Undpposasa 3emna”

e

OUEHKA BbIFOPEBLLIMX

KAPTOIPAOUSA KOHTPONbL

NECHOIO X03AUCTBA TEPPUTOPUM

=1 I

KOHTPONb KOHTPO/

TEPPUTOPUANIBHOE : ) OLIEHKA
NNAHUPOBAHUE SEMNIENONL30BAHUA SRR TEXHOTEHHbLIX ABAPHW B NABOAKOBbIX CHTYALIMA



https://www.youtube.com/watch?v=LsR_gfCeSlQ
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CreK I'MC TeXHonorvm (|-|e ncyepnbiBatoLni)

M

I §

"'HB =€09 ‘&%Em - [
\!QV”/“ *\J 8 2CAm B [U& APPRrrBRNge ¥

.........
.......

Knactepusauma, cermeHTauma,
pacno3HaBaHue, ...

O6paboTtKa NDVI, SAVI, ...

| S
i
GeoJSON, GeoTIFF - 3:‘

\ Rasterio, Fiona, ...

XpaHeHue G DA‘I_'

https://github.com/giswqgs/python-geospatial



http://gis-lab.info/docs/geojson_ru.html
https://www.mapbox.com/tilemill/docs/guides/reprojecting-geotiff/
https://github.com/giswqs/python-geospatial
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Crek T'MC Teopum (He ucuepnbiBaOLWLUNA)

= -

CnyTHUKoOBbIE =

AaHHbIE

Lettuce
+ =1 .
Tomatoes : :
+ 3
Beef .
ObpaboTtKa l B e - oo
S + [Tomatoes|

Sandwich

a".a% Y _v_
Tunbl AdHHbIX {"geometries": [{"coordinates"; [23.53..., -63.1...], "type": "Point"},

RFC standard
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Tembl cemuHapos

0630p noaxonos pabotbi c Sensors
reogaHHbIMM . MEASURE
(maHHbIE c reonpuBA3KOMU)

Data providers

* Monyuenne @ e

* XpaHeHue 3 STORE DATA
° 06p360TKa P Se”“'er """ . § PROCESS ;ZDI?TI?:ErTgineg 6 VISUALIZE
* lNepepaua | : Wi g
* Busyanusauma @
* AHanus A |
* MpuHATHME pewieHnm
- Analysis environment - - - - -
. Spatial, time series, modeling, etc. User
P. t h (researcher,
= python SRR Sl
g 7 ANALYSE 8 DECISION

MAKING



Tembl ceMUHAPOB: UHAUBUAYA/IbHDbIE TPEKU

Heckonbko Ha Bbi6op (n/mnu):

* Hayu4Hble NpoeKTbl

* Pa3paboTtka npunoxeHuu
* Yyactue B KOHPepeHUUAax
* Yyactue B KOHKypcax

* WHuUMaTuUBHbIE Tembl



=k

HAYYHO-
YYEBHAS TPYTINA
TEOUH®OPMATUKU

Cocras rpynneil

FeouHcpopmaTnka

My6nukauun

KOHTaKTE!

pyKOBOANTEND —
Pamer AHTOHMO
Poapureg@SanenmHoc

Ko4YHOBCKMI npoe3, 4.3
arodriges@hse.ru
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PamoH AHTOHMO — aoueHT PKH, pykoBoautennb
Hay4yHo-y4yebHoU rpynnon FTEOUHPOPMATUKA

Mbl 3aHMMaemca pa3paboTkoi meToaoB U

TeXHONIOTUM XpaHeHunsa, 06paboTKK, aHaNm3a,
nepeaayun, Bu3yanmsaummn AaHHbIX C https://cs.hse.ru/geo/
reorpadpuryeckon NPUBA3KOM http://geolab.gis.land/

PABOTA ONJIAHUBAETCA

/, LA .
> L :
¥ . .
.
’ »

Cocras
rpynnbi: =

Popgpurec 3anenunoc PamoH AHToHWO Tepneiy Hukuta Angpeeeny lepacumerko EErennit Poctucnaeoeny

Jenapmamexm mpozpamMMHOd UHNEHEDLIL Hayuro-yuebran epynna eeouxbopManiuky. Hayuro-yuebran epynna eeouxbopManiuxy.
JHouexm Yuacmuuk Yuacmuuk


https://cs.hse.ru/geo/
http://geolab.gis.land/
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Mpe3eHTauuna online
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Thank you
for your attention!




PamoH AHTOHMO — O cebe

Paspabotunk ChronosDB
— HoBaA 6a3a TEOAAHHDbIX
=75x pa3 bbicTpee aHanoros

EQVWHCTBEHHDIN YCTHLINA AO0KNAaA Ha
VLDB ot P® 3a nocnegHue 10 ner
(2009-2018) n nepsbiit oT HAY BLLD

Ceabmasn cratba Ha SIGMOD ot PO
3a Bce rogbl SIGMOD (1975 - 2019,
45 net) n nepsas ot HUY BLU3
camble 3Ha4Ynmble B mupe
KOHdepeHUunn no

* bazam AaHHbIX

* bonbwnm gaHHbIM

* PacnpepeneHHbIm cuctemam




Consumers of geospatial data

Who needs geospatial data?
How do they process them?
What kinds of geospatial data exist?



0

Consumers of geospatial data: motivating example53

Mobile phone user: Where is the nearest gas station? Is there a pet-
food vendor on my way home?

Army field commander: Has there been any significant enemy troop
movement since last night?

Insurance risk manager: Which houses are most likely to be affected
in the next great flood in Philippines?

Astronomer: Find all blue galaxies within two arcmin of quasars.

Transport specialist: How should the urban network be expanded
to minimize traffic congestion?

More uses cases are at (section 1.2):
http://www.spatial.cs.umn.edu/Book/sdb-chapl.pdf



http://www.spatial.cs.umn.edu/Book/sdb-chap1.pdf
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Geo prefix

Informatics - Geoinformatics
Data = Geodata
JSON - GeoJSON
TIFF = GeoTIFF
Notebook = Geonotebook

Awesomeness 2 GeoAwesomeness

CCO

awesomeness

THE NEXTGEO TOPGEO APPS~ MAPS v  START-UPS v  GEOBUSINESS DRONES v LEARN v  OTHER v

B o ‘
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Examples of geospatial data: vector
Hurricane Katrina swath in GeoJSON format

The costliest hurricane in history: $108 billions of damage (2005)
ﬁeojson.io x

| € ) ® geojson.io/#map=5/28.292/-85.480 v \ | Q rlouck | ¥
N

V|rg|ma o
Open Save New Share Meta [ unsaved = " . n 8 <> JSON BB Table ? Help anon | log

: 'f; Kﬁg% o 1| .
£ = Carolir v 2 "type": "FeatureCollection®™;
Wilmmgto 3 "features": [
s : / 4 {
P 5 "type": "Feature",
‘Q %?} = 6 “igm: 18
A ouma AR £ 7 "properties": {
Aus“nN?Houstom : B OE: i © 8 "wind speed": 18
io g ; A 9 te
il & 10 "geometry": {
| P 11 "type": "MultiPolygon",
e C 12 "coordinates": [
] 13 [
‘ 14 [
: < 15 [
16 -91.875,
17 26.516671812287743
18 1,
N 19 I
;ﬁ : 20 -91.90114178214871,

Mapbox Satellite OCM OSM ’vChetumal P < 21 26.625



Visualization examples

Airspaces

NASA World Wind engine

We can do more together
during course work

Analytic Surface Video on terrain

Much more examples are at: http://goworldwind.org/demos/
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http://goworldwind.org/demos/

EigenRisk
p—) _

Kakne noma 6yaoyT noaBep)keHbl o4epegHoOMY

EigenRisk  yagogHeHUIo 1 KakoB NPOrHO3MpYeMbIi yBbITOK?
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GeoappS: Marine Traffic Real-time ship tr.acking

http://www.marinetraffic.com

marinetraffic.com/en/ais/home/centerx:6.4/centery:48.7/zoom:4 B ¥ ’ B[S
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Geoapps: FlightRadar wwwflightradar24.com

@ Flightradar24.com - Livefl.. X
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XaKaTOHbI OT U3BECTHbIX KOMMNaHuUu

L

http://geohack.ru

GeoHack — xakaToH no reouHgopmaTtuke,
KapTorpaguyeckum cepBucam,
reonpocTpaHCTBEeHHbIM AaHHbIM U
reocaHanuTuke

Mbl Nnpurnaliaem LLIKONbHUKOB 8-11 KNaccoB MU CTYAEHTOR NPUMEHNTL CBOW
3HaHWs, YMEHUA U HaBblKN B paapaboTKe MOBUMbHbIX MPUIOXEHNIA, 60TOB,
CEPBUCOB MW UrP C UCMONb30BAHUEM ME0AaHHbIX.

He yBepeHbl B CBOMX cuiax? TEXHUYECKWUE SKCMEPThI U MEHTOPbI BeAYLLIMX
reoMH(OpMaLMOHHbIX KOMNaHWIA NPUAYT BaM Ha NOMOLLb ¥ MOMOTyT
peanu20BaTh Ballu NAew.

[1nf y4aCTHUKOR XakaToHa 6yfeT A40CTynHa reomHdopmMaLoHHas naatdopma
Ans cbopa, 06paboTKyU M BU3yanusaunm AaHHbIX.

Xotute 6onblue? MNoaKoBaHHbIM B MaLLMHHOM 0By4eHny 6yayT JOCTYNHbI
KOCMUYECKNE CHUMKMW.

KomaHbl MOryT B35Tb peLleHe OAHON 13 3aj1a4 NapTHEPOR XaKaToHa, Uau
peanuzoBaTh CBOK WAEK C HyNs. OTobpaHHble NpoeKTbl 6yayT
pekoMeH0BaHbI 718 UCNONb30BaHWA Ha ypokax reorpaduu, 4To, 6eccrnopHo,
MO3BOAWT HaMm cAenaTb uayyeHue reorpadum B LUKONE NpukiagHbiM 1 6onee
MHTEPECHDIM.
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