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Instagram Data
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users worldwide
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User profile analysis

: Example of business profile
Business profile User profile P P _

© $\

Shape of user profiles’ clusters
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Spam detection

Train set:
@ i e 1065 - usual posts
: 529 — spam, ads, etc.
Promo image of ® P
something 5 Test set:
£ 463 — normal posts
Follow rme! 84 - Spam
CO m p IQtEly nOt @ profile_name
relevant Hermitage f
. follower
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Metrics

Accuracy Is fraction of correct predictions.

= TP + TN
TP+ FP+TN+FN

Precision Is the fraction of relevant instances
among the retrieved Instances.

p TP Confusion matrix
TP+ FP
Actual/Prediction NTrue | :alse
Recall is the fraction of relevant instances that (Normal) (Spam)
were retrieved. True
R = rp (Normal) 424 33
P+ FN False 1 67
F, = PR (Spam) /
1™ "p+R
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Selected features & results

* Likes;

« Comments;

« Numbers in text;
* Number of words;
* Number of URLS;

« Number of email addresses;

« Number of mentions;

* Number of unique accounts mentioned;

DecisionTree

Precision
Recall
Accuracy

F-score

23/04/2021

0.4954
0.6750
0.8519
0.5714

KNN

0.4809
0.7875
0.8446
0.5971

* Number of emo]

« Number of unique emojis;

1

* Number of places connected to place;
* Similarity of tags;
* Number of spam words;

e Number of lines.

SVC RandomForest
0.4947 0.6436
0.5875 0.8125
0.8519 0.9068
0.5371 0.7182

Aalto University

CatBoost

0.3195
0.9625
0.6947
0.4797

Ensemble
0.6121
0.8875
0.9013
0.7245



Tourist detection

The time-window
method Is used for
Identification of
tourists and locals.

Person Is identified
as a tourist if all his
or her posts by two
15-days long time
windows with a gap
between the
windows at least 30
days.
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Visitors

15 days
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Tourist detection

Findings:

« Larger part of tourists' posts is located
within the city center;

« Only 4,322 locations out of 6,385 contain
10 or more posts;

« Half of the locations were mentioned in
less than 50 posts (median is 36);

« Number of Pols mentioned once is about
two times more for tourists (372 places

compared to 195 for citizens).

Tourists do not have sufficient

knowledge about city.
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Tourist walking path ®

The aim Is to find the most profitable way O
to reach terminate node from the start

node whose total cost does not exceed a O
budget.
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Data

Popularity does not always lead to enjoyment and satisfaction:

» there is no correlation between the amount of people who visited a place and their
evaluation of It even for the same sources;

« correlation between ratings on different sources Is even smaller. This happens because
some services are used by tourists and another are used mostly by local residents.

To construct high quality tourist itineraries the combination of different sources is

required.
Saint Peteerurg TripAdvisor. Yekaterinburg TripAdvisor: Kaliningrad TripAdvisor:
reviews number reviews” number reviews” number
=[_1O_7057%]5] TripAdvisor:  0.12 TripAdvigor: 0.23 TripAdvigor: 0.33
E—OS 6 25] rating rating rating
0250
[0025] visitors' number
(0.25,0.5] Foursquare: 0.22 Foursquare: 9.2 -0.06 O Foursquare:  0.16  0.16
. (0.5,0.75] number of votes ’ number of votes number of votes
B (0751]
Foursquare: - 0.35 0.33 0.15 Foursquare: = 0.34 -0.09 0.15 0.13 Foursquare: = 0.42 -0.16 0.4 0.48
rating rating rating
. Facebook: Facebook:
Fiﬁg?ﬁﬂ; 0.3 . 0.28 0.27 checkine 0.04  0.35 . -0.28 -0.23 checkine —0.05  0.32 . 0.22 .
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Tourist walking path

Legend:
- USSR

1. Gorkiy Central Park
of Culture and
Recreation

2. Muzeon Art Park

3. The State Tretyakov
Gallery

4. Park Zaryadye

5. St. Basil’s Cathedral
6. Red Square

7. Lenin’s Mausoleum
8. Moscow Kremlin

9. Bolshoi Theatre
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- Aragvi

B

9 ) Restaurant Metropol Hall

® S Propaganda
Strana Kotoroy Net

2
5
8
Moscow 4
ICON Club
3

2 Starlite Diner

@®

Saint
Petersburg

ll Saint Petersburg is the second largest city

in Russia and also known as the Cultural
Capital. Saint Petersburg has situated near
the Gulf of Finland and has many beautiful
embankments, canals and bridges
including the wunique ensemble of
moveable bridges. It is a place where lived

ople of art as well as characters

! , for nce, Alexander
Pushkin's Evgeniy Onegin or characters

from Fyodor Dostoevsky's 'Crime and .

Punishment'.

Legend:
- Russian Empire

O - Venice of the North
f"_\'], - Fyodor Dostoyevsky
-

- Alexander Pushkin

o Academic Mariinskiy
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Spatiotemporal analysis

City coverage by LBSN
depends on Internet
access, popularity of
particular service,
landscape, etc.

« Soclal networks
stimulate people to
react immediately as
they observe something

« Modern decision support
systems use data from
soclal networks
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New York

London

Moscow
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Event detection

Stages:

1. load data into historical grids

and

search for

cells that

significantly differ from their

standard states;

2. analyze posts in the candidate
cells through co-occurrence

graphs.

Vision Expo
#visionexpo
12:00-13:00 - 10 posts
14:00-19:00 - 45 posts.

Marvel Universe Live!
#marveluniverselive
11:00-13:00 - 21 posts
14:00-17:00 - 40 posts

19:00-21:00 - 24 posts

St Patrick’s day St Patrick’s day
#stpatrickday #stpatrickday #spattysday
10:00-11:00 - 9 posts #happystpatricksday
800-0:00- 1 posts

10:00-1100 - 22 posts
12:00-13:00 - 52 posts
15:00-22:00 - 223 posts
23:00-0:00 - 7 posts

St Patrick’s day
#stpatrickday
10:00-11:00 - 7 posts
12:00-14:00 - 16 posts

Hamilton
#hamilton

St Patrick’s day
#stpatrickday
2000-21:00 - 8 posts

St Patrick’s day

19:00-20:00 - 10 posts ricksday
#cathedral #stpatrick #irish
9:00-1200 - 41 posts
13:00-23:00 - 164
St Patrick’s day | Japan Week 2018 posts

21:00-23:00 - 17 posts
T New York Road Runners
St Patrick’s day _—@ #nyre
#stpatrickday #unitednychalf
9:00-10:00 - 7 posts 14:00-15:00 - 10 posts

#chinesenewyear

#chnesedra;orL #chinese

#chinatown #lunarnewyear

#pride

#parade

-\

#nyc

[
#lgbt

Irving Election
#election #essexcounty
#irv #invington #irvingtonnj
#irvr)] #petitions
#showcause
8:00-9:00 - 15 posts

Y

#japanweeknyc 2018
18:00-19:00 - 10 posts

Demi Lovato Concert
@ddlovato
#derilovato

#tellmeyoulovernetour

St Patrick’s day
#atpatrickday
19:00-20:00 - 6 posts

0:00-2:00 - 125 posts
9:00-22:00 - 200 posts

23/04/2021

Remy Ma Concert
@remyma

#remyma
0:00-1:00 - 10 posts

St Patrick’s day
#stpatrickday
9:00-10:00 - 7 posts

St Patrick’s day
Brooklyn Nets' game  #apatriday
#oarciayeenter 1:00-12:00 - 17 posts
#brooklynnets #nba

20:00-21:00 - 9 posts
2200-00:00 - 16 posts

Aalto University

David Bowie is...
#brooklynmuseurn
#davidbowieis
#davidbowieisbkm
1200-13:00 - 6 posts

15:00-17:00 - 17 posts
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New York

London

Moscow

Vienna

St Petersburg

Tokyo
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The main challenges of
prediction task:

* the absence of a
strong influence on
sequential hours;

e a lot of zeroes In
monitoring area;

* Important to predict
each cells as precise
as possible.
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Model architecture

23/04/2021

5 previous hours

Previous

hour

Conv2D

5 previous hours Previous week hour Average loss for last 5 epochs

Conv3iD + ELU | Conv3D + ELU | | Conv3D + ELU ‘
l | |

Conv3D + ELU | Com3D+EW | | comspem
l l l

Conv3D + ELU | Conv3D + ELU | | Conv3D + ELU ‘
l } |

Conv3D + ELU | Conv3D + ELU | ‘ Conv3D +ELU ‘

Previous hour

Conv2D

S kemerkey
with kernel k=1

_ - three-dimensional convolution three-dimensional convolutions
with preserving size

Conv3D + ELU Conv3D + ELU | | Conv3D + ELU
_ - upsampling convelution
Aalto University
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Conv3D-Net
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HCT-CNN is able to correctly
capture the high activity areas as
well as majority of low activity
areas.

Orange color represents the
maximum level of activity, grey
cells indicate zero posts.

Yellow squares indicate correct
predictions of HCT-CNN where
other models struggled.
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NMoMA

The Museum of Modern Art

15th June - 21st October 2019

1s.t January %017 27th December 2017 MoMA Expansion
Evening Tour: Cézanne, Member After Hours: The Long Run, Ste- Museum closed
w Van Gogh phen Shore, Max Ernst: Beyond Painting
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Mon

6th July- FRIDA FEST
Frida Kahlo's 110th birthday

DALLAS MUSEUM OF ART Anniversary

'

Sat Wen

13th March - Exhibition Opening
México 1900-1950: Diego Rivera,
Frida Kahlo, José Clemente
Orozco, and the Avant-Garde

Fri Thu

15-16th July- Exhibition Closing

México 1900-1950: Diego Rivera,
Frida Kahlo, José Clemente

Orozco, and the Avant-Garde

Jan 1, 2017 Dec 31, 2017
23/04/2021 Number of Instagram'’s posts 18



Indoor vs. Outdoor

State-of-the art convolutional neural networks trained on
Places Database, a repository of 10 million scene photographs.

Results: Accuracy: 0.9607

Read more and check online demo: Places: A 10 million Image Database for Scene Recognition. Bolei
Zhou, Agata Lapedriza, Aditya Khosla, Aude Oliva, and Antonio Torralba.
http://places2.csail.mit.edu/demo.html

2020
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http://places2.csail.mit.edu/demo.html

What to see in the Hermitage?

80

60 -

40+

20

2 204227 195214 178 198 194 241 306 107 242 245 238 304 197 189 206 192 130 100 237 109 305 215 271 248221 243 247 229226 110230 114254 121 253 128 118 108 225 282 330 183 190 217

Random sample: 460 images

« The most popular place is the main
staircase - 86 photos

« Da Vinci's paintings - 16 photos (5t place)

 Jupiter Hall - 12 photos (11t place)

23/04/2021 Aalto University

20



Room detection

Disadvantages:

= Human behavior on video and photo is different;
= Filters and color adjustments;

= |Less variety.

Accuracy: 0.717949

Title Duration | Short description
State Hermitage Museum Tour - St Petersburg 637 Walking tour
Russia
Saint Petersburg - Walking Hermitage - Russia / 4725 Walking tour
CaHkT-MeTepbypr 4K
dpMUTaXK. DKCKYpPCHA NO My3eto. 4098 Walking tour
Hermitage Museum walking tour 4k 60fps - Saint 2907 Walking tour
Petersburg, Russia
12 HOURS IN THE WINTER PALACE + HERMITAGE 693 Walking tour
MUSEUM | Saint Petersburg, Russia

23/04/2021
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Ksenia D. Mukhina
mukhinaks@gmail.com

mukhina@tlu.ee

Relevant publications:

1.

@mukhinaks at Twitter | Telegram | Instagram

“i%%" @ TALLINN UNIVERSITY
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Spatiotemporal Filtering Pipeline for
Efficient Social Networks Data Processing
Algorithms

Detection of tourists attraction points using
Instagram profiles

Orienteering Problem with Functional
Profits for multi-source dynamic path
construction

Multiscale event detection using
convolutional quadtrees and adaptive
geogrids

Forecasting of the Urban Area State Using
Convolutional Neural Networks

ORCID: 0000-0002-2926-303/

Research Gate | Google Scholar | Scopus

Aalto University
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https://www.researchgate.net/profile/Ksenia_Mukhina
https://scholar.google.ru/citations?user=S-SnLVQAAAAJ&hl=ru
https://www.scopus.com/authid/detail.uri?authorId=57035333400

	Studying urban and cultural dynamics using social media
	Instagram Data
	User profile analysis
	Spam detection
	Metrics
	Selected features & results
	Tourist detection
	Tourist detection
	Tourist walking path
	Data
	Tourist walking path
	Spatiotemporal analysis
	Event detection
	Slide Number 14
	Model architecture
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Indoor vs. Outdoor
	What to see in the Hermitage?
	Room detection
	Relevant publications:

