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Python: MovingPandas (GeoPandasiiiig) PostgreSQL: MobilityDB (postGisiiig)

— Free and Open Source GIS Ramblings = READMEmd

written by Anita G Underdark

Movement data in GIS Projects Publications About Coverage Status - Codacy Badge —Gitter

MobilityDB
& undergark New OGC Moving Features JSON support in MovingPandas

- An open source geospatial trajectory data management & analysis platform

s First time, we talked about the OGC Moving Features standard in a post from 2017. Back then,
_ we looked at the proposed standard way to encode trajectories in CSV and discussed its issues.
Leave a comment Since then, the Moving Features working group at OGC has not been idle. Besides the CSV and

XML encodings, they have designed a new JSON encoding that addresses many of the downsides
of the previous two. You can read more about this in our 2020 preprint “From Simple Features to
Moving Features and Beyond"

Basically Moving Features JSON (MF-JSON) is heavily inspired by GeoJSON and it comes with a
bunch of mandatory and optional key/value pairs. There is support for static properties as well
as dynamic temporal properties and, of course, temporal geometries (yes geometries, not just
points)

I think this format may have an actual chance of gaining more widespread adoption

e MobilityDB

MobilityDB is a database management system for moving object geospatial trajectories, such as GPS traces. It adds
Figure 2. SON Objcts i the Moving Features JSON format support for temporal and spatio-temporal objects to the PostgreSQL database and its spatial extension PostGIS.

Example i.1:

MobilityDB is developed by the Computer & Decision Engineering Department of the Université libre de Bruxelles
(ULB) under the direction of Prof. Esteban Zimanyi. ULB is an OGC Associate Member and member of the OGC
Moving Feature Standard Working Group (MF-SWG).

OGC

Associate Member

# 1w, qudt. org/qudt

“values": [1.0, 2.4, 1.01, 7/
elements as "datetines

1.
oo The MobilityDB project is managed by a steering committee.
Image source: hitp://www.opengis.net/doc/BP/mfjson/1.0
Inspired by Pandas.read_csv() and GeoPandas.read file(), I've started implementing a More information about MobilityDB, including publications, presentations, etc., can be found in the MobilityDB

read_mf_json() function in MovingPandas. So far, it supports basic MovingFeature JSONs with
MovingPoint geometry:

B8 https://anitagraser.com/movement-data-in-gis/ e https://github.com/MobilityDB/MobilityDB © Hitachi, Ltd. 2022. Allrights reserved. 4
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v BENET—ImF DT —IN—AFii
~- BEMAT—IET0T -5 % 124t
- BEMET - EITOBIAH BRI EDIR G
- SQLOOYINATFARAT-EHBERELTVIDTEIR

v PostgreSQLEPOStGISDILRIEEERDT . BIFDIISATALIEEFTS

v OGCIR#E[CHEHL, MF-JSONIZE53A . EDMMDT— TR EREEH)ICHR— b

- BEAFEF-LO—ETHdMuhmoud SakrK(FIREOGC Moving Features SWG
(MDco-chair&iZo>THD, 2019FLENSMF-ISONMEARREICESBUL TS

v Université Libre de BruxellesDXA>Y)I\—-(CEDEFEETNhTWVWS
— OSSEUTPostgreSQLIA 2 ADEELFHEINTED., FALYT L)

Hi#: https://docs.mobilitydb.com/pub/MobilityDB_FOSS4G_Brussels_2019.pdf © Hitachi, Ltd. 2022. All rights reserved. 5
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v TrajectoryB{K(ILinestring(C&>TERIRTEEN . X DIBHR(IFF 5NN
v ZZTEE. PostGISTI(II LinestringM |Z{#>T. Measure(M)ELTERAIZ ANS
> felUMeasure(M)EBFZID A D ZEELTHEST . MTY— NI BLIRBEREN RO\,

> CDTEICED., 2RO LSIR VIV TUX LDEFRNELROTNS,

v &b(C, temporal point, temporal numbers, temporal Booleans, temporal
stringsZs. BFR5T -2 BEEURIET —FRIER L0

AhMELSIMobilityDB

moid tripid | tstart I xstart I ystart | | moid tripid | astext

1 2 2007-05-28T08:36:47 13.43593 52.41721 1 integer integer text

N 2| 200705-20700:36.49| 1343608 52.41723 6 163 [POINT(2997192.88890412 5839689.9150€735)@2007-05-28 06:00:00.001400, PO]

8 [ ——— R — R—— 6 165 [POINT (2985654.50641456 5848965.14626724) @2007-05-28 16:09:12.824+00, PO
' 8 235 [POINT(3010311.09650771 5836055.09743228)62007-05-28 07:19:01.864+00, POI

. 2| 200705-26T08:36:53)  13.43652) 524173 ' 8 237 [POINT(2997958.791036€81 5837131.44898043)02007-05-28 16:05:50.982+00, POI

1 2 2007-05-28T08:36:55 1343676 52.41734 8| 241 [POINT(2997958.79103681 5837131.44898043)@2007-05-29 17:11:03.19+00, POI}

1 2 2007-05-28T08:36:57 13437 5241737 : 8| 247 [POINT(3010311.09650771 5836055.09743228)82007-05-30 07:02:57.848400, POI

MobilityDBPIEBT (3. TripH i TT— &N
HRIE[POINT(x_y)@Time, -]

B8 https://docs.mobilitydb.com/pub/MobilityDB_PgConf_Russia_2019.pdf © Hitachi, Ltd. 2022. All rights reserved. 6
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TripBICOE - KN EBICRITTED

LU
H Ww[

tbool: speed(Trip) > 90 ' I ” | l
I f

tfloat: speed(Trip)

L

He#8: https://docs.mobilitydb.com/pub/MobilityDB_PgConf_Russia_2019.pdf © Hitachi, Ltd. 2022. All rights reserved. 7
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Instant: UK road accidents 2012-14 =
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B8 https://docs.mobilitydb.com/pub/MobilityDB_PgConf_Russia_2019.pdf © Hitachi, Ltd. 2022. All rights reserved. 8
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v Time types
v Temporal types
v" Query functions
v' GIST, SP-GIST indexes
v Aggregation functions
a2 _ ) ) )
sF ULV ERBAEATURFI X Me IS ER<TZE L,
BN IPLATOFRREN - BERESE T,
. W) https://mobilitydb.com/publications.html )

B8 https://docs.mobilitydb.com/pub/MobilityDB_PgConf_Russia_2019.pdf © Hitachi, Ltd. 2022. All rights reserved. 9
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Mobility DBRIFEF — AlC L2 EER

—
% ww PostgreSQL migration
/
lo_ PostGIS — 100{ELJ—R/da
o / DI B e e !

Bl - 307CEDMIEIBERT -5
47 —5(F 500+MB/day,
#9300GB/year

MobilityDB — 135,000 d—F/day

5MB/day (2GB/year)

HB#8: https://docs.mobilitydb.com/pub/MoscowPublicTransport_MobilityDB_en.pdf © Hitachi, Ltd. 2022. All rights reserved. 10
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Moscow bus lanes




Velocity map - PostGIS
b N\ & H Ol WITH ts AS (
' & @ -s 'LINESTRING (37.44654993 55.72910825, ..,

=N
‘ 37.44820638 55.72529983) '::geometry
AS line

\
> — —— e -
. ~cre
. s 9
- . y
‘e . ’ eoh LU 4N ¥ =3
"o . . P ~
. . A |
s . ! -
g \
£3 P N . | < )
L - - . -
v . 0 -
% o \e e .
. % ~ .
., “ 4 YA W 1 ’
. L ' ". 4 \ ¥ ! (¢
» ) "
N & 44,4 Nl .
» - I'

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

Y. A % We have got a set of points, we make tracks from them and choose those that
BOE o AN go in right direction.

919 )

Tparcnagn
WAL, LW, LULL. Al YLD 1S9C1 VEU.

@3- [LLPS:/ /U0GSs.ImnouHILyun.coiry/ puu/ NMIOSGOWFUDIG 1 TANSPOI LLIVIODIILYUD_EM.pul



Veloc1ty map MobilityDB

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

»»»»»»»» e 14
.':I:.'& https://docs.mobilitydb.com/pub/MoscowPublicTransport_MobilityDB_en.pdf © Hitachi, Ltd. 2022. All rights reserved. 13
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s g h
' W N v v
‘ + Panel hvPlot HoloViews GeoYiews
> =M
Mobility DB movlngpandas Datashader Param Colorcet
F—HEH T BJ#R4t : HoloViz
S J

MobilityDB-python |/ MobjlityDBF — A BIFET 20SS

v psycopg2&asyncpgz{FEo>T
MobilityDB on PostgreSQLHS
F—A%JIVTES,

- SQLAIchemy&YR—MFE
v' MovingPandasZ{EX [XE5ICEFIIC
v DjangoZEDOWeb7 JJHFHE OB H(C

MobilityDB-python is a database adapter to a
asyncpg adapters for PostgreSQL and uses th

Install

pip install python-mebilitydb

Requirements

e Python >=3.0
* MobilityDB

Higa:
MobilityDB-python | https://github.com/MobilityDB/MobilityDB-python/
MovingPandas | https://anitagraser.github.io/movingpandas/
HoloViz | https://holoviz.org/
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Speed histogram

© Hitachi, Ltd. 2022. Al rights reserved. 16
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v BEMAT—AmIFDPostgreSQL/PostGISHLaR AL
- OGCOEENCEHILTVBDF—LHFEFETD0SS
- ROITSRT AEDEIELIFRAY (CESH TVDEISR
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