
 

Visualizing Spatio-Temporal Social Patterns in Instagram 
Photos  

Nadav Hochman 
History of Art and Architecture 

University of Pittsburgh 
nah61@pitt.edu 

Lev Manovich 
The Graduate Center 

City University of New York 
manovich.lev@gmail.com 

 
ABSTRACT 
Using spatio-temporal visualizations of large sets of 
Instagram photos, we show how the collective volume, 
spatial patterns and aggregated visual features in specific 
time and place can offer social, cultural and political 
insights. 

INTRODUCTION 
Images are taking an increasing role in the massive growth 
of social media data. Visual social networks such as 
Instagram or Flickr, together with Facebook, Twitter and 
Foursquare–all offer large collections of geo-tagged photos 
that open new opportunities for the study of socio-cultural 
phenomena. However, while many computer scientists have 
already explored spatial patterns in user-generated 
photography, these works are mostly focused on identifying 
overall patterns and regularities in the data. How are we 
then to extract local socio-cultural insights from this type of 
visual material? 

In this work we examine how geo-tagged images can be 
used to answer social cultural questions on a large scale 
form a digital humanities perspective.  By looking not only 
at the aggregated spatial features of a place but also at the 
temporal and visual attributes of the data, we show how 
researchers can ask new socio-cultural questions as well as 
extract local insights. 

We exemplify this approach by showcasing an analysis of 
212,242 images taken through the mobile photo-sharing 
application Instagram in Tel Aviv, Israel during three 
months time (February-April 2011). Following an earlier 
work [2], we show how the collective volume, spatial 
patterns and aggregated visual features of Instagram photos 
in a specific time and place hold significant social, cultural 
and political insights. 

Our contribution is threefold: (1) the integration of spatial, 
temporal and visual attributes in the study of the data, (2) 
the development of new visualization techniques, and (3) 
the introduction of a humanistic approach to a cultural 
study of geo-tagged social media data. 

METHODOLOGY 
Our questions and methodologies are informed by the 
recently developed field of Digital Humanities where 
humanists work with computer scientist to apply data 

analysis techniques to large sets of cultural artifacts. 
Specifically, we adopt the methodology and techniques of 
Cultural Analytics, a paradigm developed within Digital 
Humanities for working with massive image and video 
collections [3]. By exploring large image sets in relation to 
multiple visual dimensions (brightness, saturation, color, 
texture, etc.) using high resolution visualizations, Cultural 
Analytics approach allows us to detect patterns which are 
not visible with standard interfaces for media viewing. 

DISSCUSSION 
The recent proliferation of visualization techniques, which 
show locations, check-ins, routes, and other social media 
data, aggregate large amounts of data into a single 
condensed representations (of a city, country or earth).  
However, while these representations aim to capture the 
“true” dynamic of a place by tracing social and places 
proximities (for example, where people check-in in 
confined areas) [1], they typically ignore the temporal 
nature of the data (when people check-in) and its 
significance for a more nuanced understanding of its socio-
cultural aspects.  

These representations do not trace or encapsulate real-life 
temporal changes. For instance, a visualization made up of 
routes of millions of people aggregated over months or 
years creates a convincing map of city, with major streets 
lighted up. But this “city” does not exist, because the 
individual traces which make it up do not necessarily 
occupy the same time. These traces do not correspond to 
any social reality which is shared by people. As we move 
through a city, we do not see traces made by other people in 
earlier times; we do not even see our own trajectory; and 
others do not see our path.  

Our visualizations which show locations of Instagram 
photos taken by individuals over time illustrate exactly that. 
When aggregated into a single visualization, an image of a 
city emerges (Figure 1). This image constructs an illusion 
of many people congregating in particular places at the 
same time (as captured by their Instagram actions), but in 
reality, most users have taken only a few photos over a 
specific time period, and these are widely distributed in 
time and space. How are we then to better trace, 
characterize and visualize the multitudes of users’ 
trajectories and photos, each following its own pattern? A 
possible way is to follow special times in specific places. 
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Figure 1. Plot Visualization of Tel-Aviv from 3 Months Data. 

We chose to examine three of the most emotionally, 
culturally, and politically charged days in Israel, and the 
ways in which these days where experienced in the city of 
Tel-Aviv-Yafo in 2012: Holocaust and Heroism 
Remembrance Day that took place on the 18-19th of April, 
and the Israeli Fallen Soldiers and Victims of Terrorism 
Remembrance Day that took place a week later (24-25th of 
April), followed directly by the Israeli Independence day 
(25-26th of April).  

By studying the geographical, temporal, and visual aspects 
of our data we address the following questions: What can 
we learn from Instagram photos on the socio-cultural 
character of these emotionally charged days? What type of 
insights can we extract from the ways individual users 
choose to spend their remembrance and celebration days? 
And finally, what are the relations between the spatial and 
the temporal representations of the data? 

As opposed to former visualizations that exhibit social and 
spatial proximities in aggregated forms–thus producing 
singular maps where the different origins of the data points 
are erased, our spatio-temporal visualizations allow us to 
compare patterns between days, hours, and particular users 
(Figures 2, 3). In this way we exemplify how the social 
status and function of a place change over “regular” and 
exceptional times.  

These new visualization forms allow us to better detect 
constantly changing sets of relations between Instagram 
photos across time or in exceptional times in specific 
places. We can articulate these visualized relationships as 
“time-based affinities”: a set of relations between places or 
users that are confined to the changing nature of their time. 
We can then see how these sets of relations or stable 
network of affinities breaks during exceptional dates. As 
our visualizations show, during exceptional times, we 
notice how the network of relations and connections 
changes, and the nature of this change has the power to 
explain the character of the time in which it occurs. 

CONCLUSION 

In this work we present an integrated approach using 
spatio-temporal visualizations for the study of local social, 
cultural and political phenomena. By developing new 
visualization techniques that combine the spatial, temporal 
and visual attributes of the data we offer a digital 
humanities approach to the study of geo-tagged photos. 

 

 
Figure 2. Plot visualization by time of day per user. A line is 
drawn between two pictures/dots that were taken within the 
same hour (Green-morning, Yellow-afternoon, Red-Evening). 

Figure 3. Plot visualization of 33,292 photos from Tel-Aviv 
between April 20-26th, sorted by time and hue. 
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