VSB TECHNICKA HORNICKO KATEDRA
“ “ UNIVERZITA | GEOLOGICKA | GEOINFORMATIKY
OSTRAVA FAKULTA

éasopriestorové Analyza Dat zo
Socialnych Sieti voVzt’ahu k Verejnej
Doprave

Autor: Martin Zajac
Skolitel” Jifi Horak
VSB-TU Ostrava

Katedra geoinformatiky

martin.zajac@vsb.cz



VSB TECHNICKA HORNICKO KATEDRA
” “ UNIVERZITA | GEOLOGICKA | GEOINFORMATIKY
OSTRAVA FAKULTA

Motivacia

* Denne publikované nespocetné mnozstvo prispevkov

Okamzité reakcie na udalosti

Tweety o doprave — analyza distribucie tweetov v Case a priestore, témy spojené s dopravou

Sentiment — tweetov o doprave

Data zo socialnych sieti — velky zdroj volne dostupnych dat (Kazda platforma — vlastna API)

Pre uceleny obraz — problemy:
* Reklamy, nadbytocény obsah
* Obtazné dohladanie kontextu prispevku
* Problémy s lokalizaciou prispevku

17/03/21 GlSacek 2021



V3B TECH '
Ml UNIVEiE??A HORNICKO KATEDRA
I osT GEOLOGICKA | GEO

RAVA FAKULTA INFORMATIKY

Sociilne siete

E Martin @kouT esa . ot
f prol nemiize byt 7ase cestoV: "
l pez kKima- kdy se 1© Zlepsis

V,no'_
Pérez
U S TeZ @Mary
ks -Uv':k in the Met jin S
gain,
Q do yo
o have any pian 1 5
' X jt?
1

!_-_llcie Saj ko

Pravdu dei

most every one

Za pu| ho e
’ e ~a
iny. Nen d Prijel alespon jeg
ede
nts. <

JESte k tomy TRV} Lo}
ihe buses. Al

jasting out of the ve
1

n aUtobus
know what thex; think they're doing with

\dont
|'ve been ON in the last week has had COLD air bl

O pa)

17/03/21



VSB TECHNICKA | HORNICKO KATEDRA
” ” UNIVERZITA | GEOLOGICKA | GEOINFORMATIKY
OSTRAVA FAKULTA

Twitter v cislach

* Aktivny uzivatelia v 2020:

¢ 330 m|| svet (https://www.websitehostingrating.com/twitter-statistics/)

° 400 t|S CeSka I‘epu bl|ka (https://www.lupa.cz/aktuality/tiktok-v-cesku-pouziva- | - | -milionu-aktivnich-uzivatelu-mesicne/)

. . ’ 14 ’
° |6,45 mil. SPO]ene Kralovstvo (https://www.statista.com/statistics/242606/number-of-active-twitter-users-in-selected-countries/)

* Ludia sa vyjadruji pomocou tweetov - kratka sprava s fixnou dizkou (280 znakov)
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Zber dat

* Zmienky dopravnych podnikov Londyna (@TfL), Prahy (@DPPOficialni) a Ostravy (@DPOstrava)
* V obdobi od 26.3.2020 do 31.1.2021

* Pocty cestujucich na staniciach — statistiky od TfL

TRANSPORT 4\ O DOPRAVNI
FOR LONDON \& oo PODNIK
EVERY JOURNEY MATTERS BegR V! podnik 2 [ OSTRAVA
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Zber dat

Twitter Standard API v.| (vyvojarsky ucet; | % tweetov; 7-9 dni spatne)

Kniznica rtweet pre R

* Riesenie GetOldTweets pre Python (simuluje prezeranie webu; mozno stiahnut’ tweety starsie ako 7
dni; nefungovalo spolahlivo)

Londyn = 545 295, Praha = 4951, Ostrava = 257

TRANSPORT LI\ J DOPRAVNI
FOR LONDON \& oo PODNIK
EVERY JOURNEY MATTERS BegR V! podnik 2 [ OSTRAVA
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Je | % tweetov dost’?

Morstatter, 2013 — Dokaze Twitter Standard APl vhodne reprezentovat’ situaciu na Twitteri?

Twitter Firehose (100% tweetov) vs Twitter Standard APl (1% tweetov)

Uzemie Syrie, zoznam hashtagov (#syria, #assad, #hama, #damascus, #daraa)

Standard API — nie je ovplyvnena uzivatelmi s vysokou aktivitou

Pri malych vzorkach méze Standard API zavadzat’

Twitter Standard API - vsetky lokalizované tweety (napriek tomu len ~1%)
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Postup spracovania

Zacistenie tweetov (dplyr, tidytext — R)

Testovanie moznosti lokalizacie

Geokodovanie

Sentiment analyza

Semantic analyza

LDA modelovanie tém (topicmodel — R)
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Zacistenie tweetov

Transformacia do ASCII a malych pismen

Odstranenie zmienok uctov, hestegoyv, interpunkcie
Odstranenie URL odkazov

Z povodnych 545 295 - 344 062 (-37%)

@SouthernRailUK @nationalrailenqg @TfL
@TLRailUK | don't really need further
details. Commuting through Victoria every
day | see platform and ticket barrier staff and
neither have face coverings.You won't get
commuters to comply if staff don't lead by
example. https://t.co/W]h]Ezot| D

i dont really need further details commuting
through victoria every day i see platform and
ticket barrier staff and neither have face
coverings you wont get commuters to
comply if staff dont lead by example
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Metody lokalizacie

* Testovanie réoznych pristupov lokalizacie z metadat tweetu

* Suradnice tweetu = iba 0,0001% - funkcia vypnuta od 6/2019

* Twitter place = 3% zo vzorky, takmer vsetko len na Urovni
mesta

* Vypoveda viac o polohe uzivatela ako o polohe st'aznosti,
emocie, problému
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Metody lokalizacie

* Polohu urci manualne uzivatel — zoznam od forsquare

* Vznika tu neistota — polohu mozno urcit’ kdekolvek

& cis osTRAVA 2021 <3

O Koleje V3B-TUO /

https://api.twitter.com/1.1/g¢ Koleje VEB-TUO Koleje VEB-TUO  poi Ceska republika CZ

place_url place_name place_full name place type country country code
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Odstranit Oznacit polohu Hotovo
Q Prehladavajte lokality

Koleje VSB-TUO 0
Studentska 1770/1 - 20 m

Hotel Garni VSB

Vrtule Club
Studentska 1770/1 - 90 m

Erasmus Student Network VSB-TUO
Studentska 1770/1 - 60 m

Posilovna
Studentska 1770/1 - 250 m

Pizzerie na kolejich
Studentska 1770/1 - 200 m

klaud
Studentska 1a - 150 m

Bufet Vrtule (¢.9)
Studentska 1770/1 - 100 m

Kolejni télocvic¢na
Studentska 1770/1 - 60 m

T2 Club & Steak house
Studentska 1770/1 - 70 m

Ostrava, Ceska republika

10
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Arrived on time and shocked to see how quiet Kings Cross is at 08:10

Geokodovanie

e Text tweetu

V texte Casta zmienka nazvu stanice, linky, spoja

Problém zo skratkami,slangom,skomoleninami

* V Londyne: Odpovd uivate
e 7042 — na Urovni stanic (cca | %) —len 10 Hi there, sorry for the disruption to your journey. Currently,
naj rusn e]§ICh therf:'s no sewiFe Kings Cross to Acton Town while emergency
+ 10493 - na drovnilinky metra (cca 2% et n ek S delys o e
o V Prahe: Thanks, Morpheus

* 62 — na urovni stanic (cca | %)
V Ostrave: oL st hewasE a5 10,2

are construction workers exempt from the mask rules? Lots of noses

) I 2 — ha arovni Stan|’c (Cca 4%) — Man uélne y4 257 poking out on the 6.45 am Central Line from covid hotspot Redbridge
tweetov —

=
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pocet lokalizovanych tweetov
na urovni liniek

District Line

Pices ; ©
Q ” =
dilly Line g Nazov Pocet tweetov
g Circle Line 392
B Jubilee Line 1466
Metropolitan Line 318
District Line 1506
Waterloo & City Line 7
Bakerloo Line 820
Piccadilly Line 1107
Central Line 2495
Northern Line 1527
Victoria Line 843
0 5 10 km ]
Hammersmith & City Line 12
| ] |
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pocet lokalizovanych tweetov
na Urovni stanic metra l /
Stratford” \j

ngs Cross St. Pancras

Paddington /
i\\

_—London-Bridge
1200 000
g
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Waterloo @
' VICtOI"Ia § 800 000 /
3 ®
S 600000
Stanica Pocet tweetov § L4
Stratford 949 D 400 000
London Waterloo 1134 E
London Bridge 636 200 000
Liverpool Street 560
King's Cross St Pancras 676 0
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| ] |
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London Waterloo
()

@ Stanica metra Waterloo I | I I I . .
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? Poloha tweetov 10-20 20-50 50-100 100<

Linka Metra Vzdialenost (km)
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Aktivita dopravného tweetovania

Dopravné tweetovanie v Londyne — v Case Dopravné tweetovanie v Londyne — v tyzdni
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Analyza pocitu

* Riesenie postavené na R
* Lexikon BING — slova kategorizované na pozitivhe / negativne

* Prevedené na hodnoty -1 / | = scitanie sentimentu za cely tweet
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Pocity na staniciach

51%
56%

Paddington London bridge Liverpool street Kings cross
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M Pozitivny sentiment

57%

Pocity v tyzdni

Stvrtok Piatok Sobota Nedela

Neutralny sentiment B Negativny sentiment
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Problémy na staniciach

* Len negativne tweety

* Identifikované problémy v doprave = Porucha ; Pohodlie ; Covid-19 ; Preplnenost’ ; Dochvilnost’

* ldentifikovane vyrazy vo vztahu k problémom

Dochvilhost’ Porucha Komfort
rush faulty ventilation
stuclk fault hot
waiting paralyzed dirty
delayed collapse smell
delays collapsing homeless
slow failure beggars
frequency failures safety
waiting closed disgusting
wait evacuate heat
time blocked cold
late service sauna
moment interrupted sweat
ontime interruption sweating
onschedule

suspended

ventilated
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Problémy na staniciach Problémy v tyzdni
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Modelovanie tém - LDA

* Neriadeny algoritmus
* Vstupe = tweety ; vystup =2 sU mnoziny slov reprezentujlice témy v tweetoch

* Iny pristup k hladaniu problémov v doprave
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Modelovanie tém - LDA

Téma | Vyrazy Problém
1 travel, card, oyster, updates, information, website, journey Oyster card — platobna karta pre MHD
2 service, platforms, closed, northern, closed, entrance, falut, alert Porucha
3 delay, minutes, time, running, late Dochvilnost
4 wearing, masks, face, wear, distancing, covering, covid19 Covid-19
Vyrazy Problém
Victoria belly, mujinga, spat, worker, face, incident, justice Incident s Belly Mujinga

King’s Cross | harry, platform, potter, hogwarts, platform, 3/4

Harry Potter ©

Bakerloo line | bakerloo, extension, project, mayor, lewisham,

Predizenie Bakerloo linky
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Zaver

Data zo socialnych sieti ako zdroj dat — vela nastrah a limitacii

Interpretovatelné informacie len pre velké mesta - dostatocna aktivita na twittri

Potreba premysliet’ pristup k lokalizacii - prispevok / text

Dolezite - identifikovanie sentimentu a tém v dopravnych tweetoch

Nasledné cielené vylepsovanie situacie

Vyzvy do buducna:
* Vyuzitie twitter APl v.2 — nové funkcie

* Rozlisenie jednotlivych sposobov hromadnej dopravy (Metro, DLR, Bus, Lod’, Vlak, Elektricka) a
vzajomné porovnanie

* |dentifikacia pravidelnych ,,tweetujucich® ich kategorizacia
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Dakujem za pozornost’

,»Nie som zavisly na socidalnych siet'ach, ja s nimi len nehodlam prestat’.

Martin Zajac
martin.zajac.st@vsb.cz

gis.vsb.cz
@matozayo | @katedra_geoinformatiky



