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Cnyxb6a asmxkenua NYlN «MocroptpaHc»

9 paboTAlO B OTAEAE, 30ACYA KOTOPOTrO — ONTUMM3UPOBATL MAPLLPYTHYIO CETb M PACMMUCAHMS
HO3EMHOTro OBLLLECTBEHHOIO TPAHCMOPTA MOCKBSbI.

MeranoAmcy Hy>XeH KOMODOPTHbIM
OOLLLECTBEHHbIM TOAHCMNOPT.

* He TOABKO METPO, HO U
QBTOOYCbI, TOOAAENDYCHI,
TPOMBAU

TPAHCNOPT AOAXEH

XOAMTb PETYAIPHO

* COODOAIAQTb PACMMCAHME
* XOAMTb ObICTPO.




CHbop AaHHbIX CMYTHUKOBOM HaBUraLUmm

BeCb ropoOACKOM ODLLLECTBEHHbIM TPAHCMNOPT MOCKBbI ODOPYAOBAH
HABMTALMOHHbIMM Npubopamm FAOHACC.
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PostGIS

KoopanHaTbl MallMHbI ONpeaenstoTcs
~ 300 GB B rog, Kaxable 30 cek.
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AHann3 AaHHbIX - Npoberu

Tpameai Ne2 1 Okta6pb
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AHanNun3 AaHHbIX - Npoberun
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AHanmM3 AaHHbIX — TenaoBble KadpTbl

BblaeneHHble nonocsl HOT




MobilityDB

https://github.com/ULB-CoDE-WIT/MobilityDB

MobilityDB - oTKpbITOE nporpammHoe
pacwmpeHne, Kotopoe AobaBnAET NoAAEPIKKY
TeMnopanbHbIX U TEMNOPaNbHO-
NPOCTPAHCTBEHHbIX 06beKTOB K PostgreSQL u
PostGlS.

MobilityDB pa3pabatbiBaetca Computer &
Decision Engineering Department of the
Université Libre de Bruxelles (ULB) noa
pykoBoacTBOM npod. dctebaHa 3nmaHnm.
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[Tpeobpa3oBaHue PostGIS -> MobilityDB

SELECT gl_uuid, dtime, gl_uuid,

ST X(gl_point) as X, tgeompoint [

ST Y(gl_point) asy Point(x1 yl)@t1,
ORDER BY gl_uuid, dtime Point(xN yN)@tN

Pa3pbiBbl TpeKoB npu ty -ty ; > 5 MuH

B PostGIS TouKa n Bpema XxpaHATCA B B MobilityDB Touka u Bpemsa
Pa3HbIX KOJIOHKAX, ANA KaXXA0M TOUKN obbeamHeHbl, 04HA 3aNUCb COAEPHKUT
oTAe/ibHasA 3anuceb. LeNbIn TPeK.
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[Mpeobpa3oBaHume PostGIS -> MobilityDB
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10 mAaH.3anuceun
B AEHb

919

Mockosckuii Mocroprpane

Tpancnopt

44384
44399
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62736
627N
67756
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ATTR?

[POINT(37.3826816 55.7937783)@2015-04-06 06:38:00+03, POINT(37.3826816 55.7937783)@2015-04-06 0.
[POINT(37.6126166 55.7274032)@2015-04-06 07:14:29+03, POINT(37.6118683 55.7274732)@2015-04-06 0..
[POINT(37.6127783 55.7265099)@2015-04-06 05:32:14+03, POINT(37.6127783 55.7265099)@2015-04-06 0.
[POINT(37.6078283 55.7158566)@2015-04-06 05:35:17+03, POINT(37.607475 55.71504)@2015-04-06 05:35...
[POINT(37.6124233 55.7264416)@2015-04-06 05:07:57+03, POINT(37.6124233 55.7264416)@2015-04-06 0.
[POINT(37.608135 55.7163933)@2015-04-06 04:47:23+03, POINT(37.60777 55.7153983)@2015-04-06 04:47-

[POINT(37.6093483 55.7190449)@2015-04-06 16:58:07+03, POINT(37 6094966 55.7188982)@2015-04-06 1.

IPOINTIAT ANGG26A 55 7T2000G0WA 201 5-N4-06 N4-41-30+03 POINTIA7 A0G21 55 T19051AE 201 5-N4-06 Nd-4

15 TbiCc.3anucen

~5 MB B AeHb
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2GB B rop,



WITH endpoint AS (SELECT ST LineFromText (
I_Ip06er|/| B POStGIS '"LINESTRING (37.5393505 55.6936058, 37.5365505

55.6908058)

: ) AS 1)
1 / SELECT gl uuid, t, tl
.“,',' ST X(p0O) as x0, ST Y(pO) as yO0,
) ST X(pl) as x1, ST Y(pl) as yl
/ FROM (
) SELECT gl uuid, t, gl point AS pO,
/ lead (t) over w as tl, lead(gl point)
4 over w as pl
> FROM tracks

WINDOW w AS (PARTITION BY gl uuid ORDER BY t)

7" © ) as points, endpoint
:GT'O WHERE ST LineCrossingDirection(l,ST MakeLine (p0O,pl))=1
’ AND abs (ST X(pl) - ST X(p0)) < 0.05
AND abs (ST Y(pl) - ST Y(p0O)) < 0.05

ORDER BY gl uuid, tl

3anpoc BbIAAET ABE TOYKU, TOYHOE
BpemMsA nepecevyeHmna oTpeska Haao

aNpPOKCMMUPOBATb. 3anpoc YCNOXHEH N3-3a HE06X0AMMOCTU BbICTPOUTb TOYKM

B NOC/Ne/l0BaTe/IbHOCTM C NOMOLLbIO wWindow.

®

Mocroprpanc



[Mpobern - MobilityDB

WITH
endpoint as (SELECT ST LineFromText (
'"LINESTRING (37.5393505 55.6936058, 37.5365505 55.6908058) "'
) AS 1),
timesets as (
SELECT gl uuid, timestamps (atGeometry(tline,l)) as ts
FROM mtracks, endpoint
WHERE route IN ('49') AND tline && 1),
times as (SELECT gl uuid, unnest(ts) as t FROM timesets),
lines as (
SELECT a.gl uuid, route, t,
getValues (atPeriod(tline,period(t-interval '15
sec',t+interval 'l5 sec'))) as points
-~ FROM times a, mtracks b
WHERE a.gl uuild=b.gl uuid AND t <@ tline)
i SELECT gl uuid, route, t::time, 'B' as point
3anpoc BblAdET TOYHOE BpEMA FROM lines, endpoint
NepPECeEYEHNA OTPE3KA WHERE ST LineCrossingDirection(l,points)=1
ORDER BY gl uuid, t

®
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[Mpoberu - cpaBHeHME

PostGIS MobilityDB
( ABTObYC 224
Mp. BepHaackoro
- JleHWHcKkuM np.
Anpenb 2015

~60 cek

Tponnenbyc 49
yn. Utopynbl

- leHnHCcKnn np.
deBpanb 2015

Tpamsan 21
CTporuHo -

M.LLlyKnHCKan
®eBpanb 2015

~9 ceK ~5.5 cek



KapTa ckopocTten — PostGIS
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WITH segments AS (

SELECT
'"LINESTRING (37.44654993 55.72910825, ..,
37.44820638 55.72529983) '::geometry

AS line
)

SELECT
gl uuid, t, gl point, ST X(gl point) as lon,

ST Y (gl point) as lat, route,
ST DistanceSphere (gl point,line) AS r FROM
tracks tr, segments s
WHERE t>'7:00'" AND t< '9:00"
AND ST DistanceSphere (gl point,line) < 20
ORDER BY gl uuid

MonyyeH Habop ToUeK, KOTopble cieayeT COeANHUTL B TPEKU U BbIOpaTb Te,
YTO MAYT B NPaBUIbHOM HanpaB/JeHUN.



i

KapTa ckopocten — MobilityDB
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Cpasy BblYMC/I €M CKOPOCTb Ha

oTpeske.

Moc

®

rOpTPaHC
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WITH segments as (SELECT
ST Buffer (
'"LINESTRING (37.44654993 55.72910825,..,37.44820638
55.72529983) ': :geography,

20) : :geometry as shape,
degrees (ST Azimuth (
'"POINT (37.44654993 55.72910825) '::geometry,
"POINT (37.44820638 37.44820638) '::geometry)) as azimuth),
pbox as (

SELECT atPeriod(tline, period '[2015-04-06 07:00,2015-04-06 09:00]"') AS
tline
FROM mtracks),
lines as (SELECT unnest (sequences (atGeometry(tline, shape))) as track
FROM pbox, segments
WHERE intersects (shape,tline))
SELECT
ST Length(getValues (track) ::geography) /
extract ('epoch' from (endTimestamp (track)-startTimestamp (track)))

as v
FROM lines, segments WHERE
ABS (degrees (ST _Azimuth (startValue (track),endValue (track)))-azimuth)<60



KapTa CKOpOCTEI7I — CpaBHEHWNE
PostGIS MobilityDB
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BoccTaHOBNEeHUe TpaeKTopum

Bo3MoOXKHbl cuTyaumnm cbos Hasurayum,
KOoraa B Te4eHMe HeCKONbKUX MUHYT
[AaHHblEe He NoCTynatoT.

* Henb3a ncnonbi3osaTtb A4 U3MepeHunAa
CROPOCTU, TaK KaK CKOPOCTb HE
NMOCTOAHHA.

e Hy»XHO AN1A OUEHKWN PEryiapHOCTH
NPMObLITUA TPAHCNOPTA Ha OCTAaHOBKY.

Leaflet | Map tiles by Stamen Design, CC BY 3.0 -



BbiBOAbI

Pacwunpenune MobilityDB no3sonser:

* 3HAYMTE/IbHO SIKOHOMWUTb ANCKOBOE MPOCTPAHCTBO
NPU XPaHEHUN TPEKOB TPAHCMNOPTA;

* YCKOPATb PACYETbI TPAHCMOPTHOM aHANUTUKMN.

KomaHpaa pa3pabotumkos MobilityDB rotoBa K cOTpyaHUYECTBY,

onepatnBHO oTBeYHaeT Ha BOMPOCblI K MOMOTaeT pellaTb I'IpO6!'I€MbI.

MobilityDB — HoBbIY YAOOHbIN UHCTPYMEHT,
KOTOPbIX CTOUT U3YUYUTb U NCNONb30BaTb B pabore.

\\\\\\\\\\
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Cnacmbo 3a BHMMaHMe!

@ WAYQNRY


mailto:belyavskaya_no@mosgortrans.ru
mailto:nina@fable.ru

