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Image source: http://visual.ly/big-data (definition from IBM, and WIPRO)
Isthisa good definition of
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Big Data isHumanCenteredData

Big Data is a largdynamicdataset created by or derived
from human activities, communications, movements,
and behaviors (Tsou, 2015).

The term, Big Data, refers g ideas, big impacts, and big
changedor our society in addition to big volumeof datasets.

Tsou, M.H. (2015, In ClI and Oppt ities in Mapping;
Social Media and Bata,Cartography and G Science.

TheChallengeof Big DataAnalytics:

Big Dataare very Messy, Noisy, and Unstructured!

T
L

Image Source:

Require collaboration efforts from linguistiegographers (GIS experts),
computer scientists, data mining experts, statisticians, physicists, modelers, al
domain experts.

Human Dynamin the Mobile Age (HOMA) !
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Question #1:
Are you a Geographer? (YES/NO)

Are You familiar with Geospatial Technology?
(YES/NO)
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Geography (place and timég the KEY for

Understanding and Integrating Big Data
(Tsou and.ietner, 2013)

Big
Data

(information)

HDMA | e cenvrer ror ]
Q@SDSU‘FN”T"L’;%FJQ?A%% Big Data Category (Tsou, 2015).

00 Social life data: social media services (Twitter, Flickr, Snapchat, YouTube,
° @ Foursquare, etc.), online forums, online video games, and web blogs.

Health data: electronic medical records (EMR) from hospitals and health
@,J centers, cancer registry data, disease outbreak tracking and epidemiology data.
Business and commercial data: credit card transactions, online business
reviews (such as Yelp and Amazon reviews), supermarket membership records,
& shopping mall transaction records, credit card fraud examination data, enterprise
management data, and marketing analysis data.

Transportation and human traffic data: GPS tracks (from taxi, buses,
Q Uber, bike sharing programs, and mobile phones), traffic censor data (from
ﬁ subways, trolleys, buses, bike lanes, highways), and mobile phone data (from
data transmission records and cellular network data).

%, Scientific research data include earthquakes sensors, weather sensors,

\& satellite images, crowd sourcing data for biodiversity research, volunteered
\\\_ geographic information, and census data.

Geography (place and timag theKEY for understanding Big Data!
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Explore theirspatiotemporal relationshipsn both network space
and geographical space.

Health or Disaster /

Data Layer /

= / Demogrephic
Layer
——
/ Socio-Economic
Layer
/ : Image provided by
Dr. AtshushNara
Geographical Space / fvl"- Incident  (Associate Director of
> HDMA Center).
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Researclhs Showease #1:
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Geo TargetedSociallMedia Twitter) Analytics
for TrackingrRluwwOuthreaks in.b.S.
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Question #2:

Do you have a Twitter Account? (YES/NO)

Do you send out tweets regularly? (more than once

per week). (YES/NO).
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QHomA Why Choose Twitter?

80% academic researchers are using Twitter APIs to get their social media datg

1. Free and Oper\ccess Data fromAPIs(you can write a program in your desktop)
to download Twitter datatveets) automatically). Buthe free APIs has the 1%
data limit.

2. LargeUser Base (+500 million users) and very popular in U.S., Europe, and
Japan. But not in China, Taiwan, and Korea (China has a similar platform ca}
AWeibcé 0 ©

3. Easy to progranin Python or PHPT(veepy TwitterSearch etc.).Many available
API libraries to useow.

4. Historical dataand 100% data can be purchased from Twitter (but very
expensive).

5. Rich Metadata] tags in each tweet (time stamp, user, follower, platform, time
zone, text, URL, Retweet, language, devices).

Other possible social media APHickr, InstagramFoursquare, Yelp, YouTube.
Why notFacebooR (Facebook Graph APIs afeRY LIMITED and PROTECNYE
Public data feed ® ,2dz YSSR (2 KIF@S GAyGESNYL
conduct research.
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CREATED_AT_LOCAITEXT
6/23/2015 23:55 Join us tonight for Free Rapid HIV Testing! 5:30pm to 8pm! All are welc i
6/23/2015 23:54 June 25, 26, &amp; 27 Free HIV Testing at select @Walgreens. Ragid Hi Fe
6/23/2015 22:50 It's ¥NationalHIVTestingWeek! Do you know where to get a free #HIV {BT
6/23/2015 22:05 RT @CDCgov: Join our Nat€™ #HIV Testing Day Thunderclap support b
6/23/2015 21:59 RT @DrFriedenCDC: Knowing vour #HIV status is empowering. Take the biv s
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What we can get from Twitter data?
Where to findgeospatial informatior?
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FROM_USER FROM_USER_NAME

LOCATION
Concord, CA, USA|
Los Angeles, CA
San Diego, CA
West Orange, TX
West Orange, TX

9EI YLX SY 148 ¢aAddSNI { SIVNIBEK 2INOdsting 2 &

Only1%- 7% of Tweets hav¥, Y GE@oordinates(from GPS or Getagged).

But50%- 70% Tweets haveity-level locations provided by theituser profile

Time Zongspatial meaning)
URLS HASHTAGS _IS_RETWEE FOLLOWERS, FRIENDS_{ STATUSES TIME_ZONE [GEO S0URCE LANGUAG
NULL NULL FALSE 28 218 megnul [122.03107, 37.97Facebook en
NULL NHTD FALSE M1 76 LEINUL  |-11824368, 3405 Twitterforifad  en
fttp://fo.me/ NationalHVTestir  FALSE 2 13 I(NUL 17157 Facebook an
ttp://bit by THIV TRUE 20 477 nsifnuin |83.75822,30.08219 Twitter for Android en
fttp:/ow. byt HIV, NHTD TRUE 20 477 n4lNULL  |93.75822,30.0821Twitter for Android en
NULL NULL FALSE S0 189 1971NULL 11780728, 33703 Twitter foriPhone en
NULL NHTD, NPINChat  TRUE 29 201 120858 Pacific Time {-122.23635, 37.485] Twitter Web Client en
hitto:/fow.Iy/s GetTested FALSE 13 n 3UNULL |-97.74306,30.2671§Hootsuite en
hitpe//1.uso £ ONE EALSE 8 200 1684 Brosihe [ 40148765 33 00drwitterfeed en
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QERY /i Data Filtering, Mining, and Visualization | How to CollectGeotargeted Social Media Datal
. SourceTwitter Search APISpatial Search Function to collect public tweets
Geo-Targeting (Geotargeted) within a city.
Data Collection . . s &t s
- Keywordsti ¥t dz¢ |y R &GAYyFt dzsSyIl | £€d
A (Twitter APIs) yw y y y
1P (API) Region:17 or 20 milesadius from the center of 31 U.S. Cities.
‘ Time:September 30, 2018Week 40); March 23, 2014Week 12)
" Machine Trend Spatial H
AL Learning Analysis AnalysisJ AnalySIS
SMART . H :
Drchibea] Visualization ; ; :
Twitter Search API: based on the user profile (locationsyaretteers
(San Diego: include La Jolla, La Mesa, Chula Vista) (FREE for Search A|
Human Dynamién the Mobile Age (HDMA) HHIGos ™
. . . HDMA | THE CEnTeR For . 3 . .
Collect Tweets from Top 31 U.S. Cit{@3 miles radius) QHDMA| A5, Filter and Refine Big Data (Remove NOIS%%W
31 different cities across the United States (chosen based on their population Altas{a, Austin, Lo s v ssoatos e o ap T g s St v ]
Baltimore, Boston, Chicago, Cleveland, Columbus, Dallas, Denver, Detroit, EI Paso, Fort Worth, g eyt v o]
Houston, Indianapolis, Jacksonville, Los Angeles, Memphis, Milwaukee, N&svidson, New b — e N
Orleans, New York, Oklahoma City, Philadelphia, Phoenix, Portland, San Antonio, San Diego, Sal b — e oo s pasered
Francisco, San Jose, Seattle, and Washington, D.C. TR T e Ty
SDeg 20131129 W Ans1 S o rece i
STEP-1: Collect tweets that contain the word "flu” in their text from 31
U.S. Cities with 17 miles radius. Number of tweets|
STEP-2: Removeall retweets (RT) and tweets with a URL address (Web
e Dands |
STEP-3: Remove all tweets that contain the word "stomach” in the text. ’
Since "stomach flu" is not relevant to influenza.
N/
STEP-4: Remove users that have the character string "flu" in their J
username, as well duplicate users from within the same week.
STEP-5: Machine Learning m%um)mm ing "fiu™ | i
relevant texts. Remove tweets that are classified as "invalid” by a MaChme
support vector classifier that has been trained with a manually tagged Learnin
training set
trair
STEP-6: Calculate tweeting ates by dividing the number of filtered Total Flu tweets collected:
tweets in each city by th f the city 17 miles 307,070.
AR D B — it . Final valid flu tweets88,979.
Human Dynamia the Mobile Age (HOMA) T Finizicers |
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RealTime Monitoring of Flu Outbreaks in U.S.

(National Scale; combined 31 Cities), 20182014 flu season Trend AnalySIS atthe MumCIpaI Scale (San Dlego)

with the Labtested confirmed flu cases
RED Line: National ILI

Purple Line: Weekly Tweeting Rate (R) value ©.8494 T s
Average Tweeting Rate and National ILI

- o San Diego: Lab confirmed FIy

. - Cases vs Tweeting Rate:

o § (R value =0.9331
L3 o &
ik s & —tomonas )
! w § T :

15 w g

1 2w

NGO MBMnesHnE: 2548 6 T8 s maar e 8 woabdy l twoatieg raes [Pk bars) s San
e e e retoy confimed ifoancs caves (Back
HDMA | [ cever ron HDMA | THE CENTER For
Qe izt 60l SMART Dashboard U
Next Step Social Media Analytic andResearchTestbed YouTube Videdor 3 Mins

http:// vision.sdsu.edu/hdma/smart/

Monitor Flu Outbreaks
in ReatTime?

The HDMA Centateveloped the SMART Dashboard:

SMARTDashboard Social Media Analytic andResearchTestbed
http://vision.sdsu.edu/hdma/smart/(Beta)

Realtime social media analytics (Trend Analysis, Word Clouds, Top URL|
web pagesTop Hashtags/Mentions/Storigs



http://vision.sdsu.edu/hdma/smart/
http://vision.sdsu.edu/hdma/smart/
https://www.youtube.com/watch?v=NaUhMZJysHM
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20142015 Comparison between ILI and
T e Geotaggedonly Tweets among 30 U.S. Cities

# of Filtered ILI Tweets, Top 30 US
Cities, as of February 2015

(from SMART dashboard) 1LI Activity, Week 13 Update, CDC Data and SMART Dashboard
Onlyl%'A%tWee[S haSGeO'[agged s ‘Average Tweeting Rate and National ILI (2014-15 & Historical Data)
coordinates.
-llllllllll_
¢
i
CDC Influenza Positive Tesk¢ational Data Summary
through Weeks 463, 20142015 Season

Problems!!! Twitter
broke its Search APIs on

11/20/2014 and onl - —
/20/20 and o y R . — > Figure 1. The comparison between National ILI Rate and the 31 Cities Tweeting Rate, with prediction
returned Geetagged i

| up to Week 14. Red: National ILI, Purple: GPS Only Tweets Tweeting Rate, multiplied by 10 for 2014-
tweets only. (Reduce = : 2015.
90%-95% of tweets ~ | [ |
= Y u *NOTE: Week 7 GPS Tweet Average (2014-15) is missing tweets from 2/15-2/19 due to internal server error, the week 7
collected) o ==ER . I I n Tweeting rage is significantly lower and incomplete. Week 8 is back to the normal collection process.
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Question #3: =" West Africa Cities;

Does any of your friends gétu last year? (YES/NO).

Does any of your friends getbolalast year?
(YES/NO).



http://vision.sdsu.edu/hdma/smart/ebola
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QeI Nepal Earthquake

Monitoring social media voices and discussion about this disastq
http :// humandynamics.sdsu.edu/NepalEarthquake.html

v r LR

NEPALEARTHQUAXE
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SMART Dashboard Wahe BEST METHOD PAPER Award
in the 2015 International Conference of Social Media and Society, Toront
Canada.http:// dl.acm.org/citation.cfm?doid=2789187.2789196

F E
31 ] 2015 Social Media & Society
A= International Conference

This award is presented 1o

Te Jung Chistophes Al JueAn'
e

SMART Dashboard Examples and Links:
http://_ humandynamics.sdsu.edu/SMART.html

Research Showcase #2:
Reattime Situation Awarenes¥iewer for Monitoring

Disasterimpacts Usind ocationBased Social Media
Messages (Twitter).

San Diego County: Office of Emergency Services (OES)

Geo-targeted Event Observation (GEO) Viewer 1.0
http://vision.sdsu.edu/hdma/wildfire/

Provide dynamic map display about evenbund truth observation
--linking GPS locations, texts, photos, and time.

(GPSTweets)

Monitor Disaster
impacts Recovery
Activitiesand+ A O A
Needs



http://humandynamics.sdsu.edu/NepalEarthquake.html
http://dl.acm.org/citation.cfm?doid=2789187.2789196

