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Abstract—Applications analytics are growing at a rapid pace. 
Techniques for image processing, extraction, compression, and 
recognition are established and are in use. However, the 
presence of large data sets of images on the web is increasing 
exponentially. In this paper, we propose a mechanism that 
retrieves images from a large data set and arrive at a cluster 
for analysing behavioural trends. The proposed system has 
been implemented using distributed cloud technology and a 
crawler script. We arrived at interesting results and have done 
a comparative analysis of various social, geographical and 
technological trends across four well-known locations on the 
globe.

Index Terms— Amazon Mechanical Turks, Data Analytics,
Intelligent Systems.

I.  INTRODUCTION
This paper presents our method for image analytics on a 
large data set of images on the web and the results on 
behavioural trends that we arrived at.  It involves an 
automated process to perform Human intelligence Tasks by 
the use of Amazon Mechanical Turk on a dataset of 
Instagram images and the compilation of this data to obtain 
statistical results.

Our system leverages data science to provide a comparative 
analysis of social, geographical and technological trends. 
The trends are obtained through the use of distributed cloud 
technology for a data set of images hosted on a social 
network. The results from the analysis are manually verified 
on a standardised set of images to compare the accuracy. 
These results are then visualised on a webpage. There are 
two parts to the architecture of this system. Part One
involves extracting a huge dataset of images from the 
image-hosting social network Instagram. This is done 
through a script which fetches images using the Instagram 
API by hashtag filtering. Part Two involves submitting the 
acquired images to AWS MTurk
for analysis based on parameters provided, forming Human 
Intelligence Tasks. We analyse visual data using new data 
analytic methods. Using the power of Big Data and Cloud 
we aim to analyse photos taken at four of the tallest 
Skyscrapers. Using parameters like night/day, front/back 
camera, filters, etc. we have analysed these pictures using 
AWS MTurk.
The components of the proposed system include Instagram- 
the image hosting social network, Crawler Script, Servers 

and Amazon Mechanical Turk. Instagram is an image 
hosting social network that allows users to have access to 
photos, user authentication, friend connections and share it 
on variety of social networking platforms likes Facebook, 
Twitter, Tumblr, Flickr and others. Instagram’s API uses the 
OAuth 2.0 protocol for simple, but effective authentication 
and authorization. Images are located on the Instagram 
server and allow access to 5000 photos per hour. Instagram 
strips the image’s metadata, but allows access to hashtags 
attached to every image. We are using a crawler script to 
extract images from Instagram by filtering them through 
hashtags. PHP-Crawler is an open source crawling script in 
PHP and makes use of MySQL databases to store 
downloaded images. 
The obtained images are stored in a local and web hosted 
computer system. The local server is used to store the 
images obtained from Instagram initially. The images are 
then moved to the web server to generate links for the 
uploaded images.  
The analysis of hence obtained images is done using 
MTurk. The MTurk is a crowdsourcing internet marketplace 
that enables individuals and businesses to coordinate the use 
of human intelligence to perform tasks. The Requesters are 
able to post tasks known as HITs, such as choosing the best 
amongst several photographs of a storefront, writing product 
descriptions, or identifying performers on music CDs. 
Turkers can then browse among existing tasks and complete 
those for a monetary payment set by the Requester. To place 
HITs, the requesting programs use an open API, or the more 
limited MTurk Requester site. 

In imaging science, image processing is any form of signal 
processing for which the input is an image, such as a 
photograph or video frame; the output of image processing 
may be either an image or a set of characteristics or 
parameters related to the image.[1]It has been an ever 
evolving field and several techniques have been developed. 
However, obtaining these parameters lacks accuracy where 
computational methods cannot replicate the human visual 
cortex. In this paper, we present a method that provides very 
high accuracy. 

A. Abbreviations: 
AI – Artifical Intelligence 
API – Application Programming Interface 
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MTurk – Mechanical Turk 
AWS – Amazon Web Services 
IoT – Internet of Things 
Commission on Illumination – CIE  

II. RELATED WORK
Image analysis can be done using several methods.To 
extract the information we require, there are several pre-
existing computational methods including facial 
recognition, and various image analysis techniques 
including, but not limited to Image Indexing, Computer 
Vision, Machine Learning and Digital Signal Processing. 

A. Computer Vision: 
Computer vision includes acquiring and understanding 
images to extract information, usually in the form of 
decisions, in numerical or symbolic forms [2]. Computer 
vision is concerned with the theory of artificial intelligence 
and various sub-domains include object recognition, event 
detection, etc. This information is derived from image data 
using models constructed with the aid of geometry, physics, 
statistics, and learning theory [3]. 

B. Machine Learning: 
Machine learning is a scientific discipline that explores the 
construction and study of algorithms that can learn from 
data.[4] 
Machine learning focuses on the development of computer 
programs that can teach themselves to grow and change 
when exposed to new data. Machine learning is a type of AI 
that provides computers with the ability to learn without 
being explicitly programmed [5].Essentially, it is 
automating automation. Machine learning problems can 
involve supervised learning and unsupervised learning. 
Classification and Regression are supervised learning 
machine learning problems. Clustering and Dimensionality 
reduction are unsupervised learning problems. 

C. Image Indexing: 
Image indexing is a process of image retrieval from an 
image or video database based on their contents. Specially, 
Histogram-based colour indexing has been widely studied 
and is now considered to be the standard measure for colour
image indexing.Image classification into day or night 
images can be done using CIELUV histograms. [6] 
CIELUV, is a colour space adopted by the International CIE 
in 1976, as a simple-to-compute transformation of the 1931 
CIE XYZ colour space, but which attempted perceptual 
uniformity. It is extensively used for applications such as 
computer graphics which deal with coloured lights. 
The advantage of the CIELUV colour space is that the 
Euclidean distance between two colours models the human 
perception of colour difference. [7] 

However, by using CIELUV histograms, there may be 
misclassification of day scenes with dark skies and of night 
scenes at the time of dusk or in certain city scenes with 
man-made lighting. These findings were by Stefan Kuthan 
and Allan Hanbury. [8] 
Wolfram language has attempted to simplify this process by 
their in-built classifier functions. These classifiers work on 
labelled and unlabelled data. This classifier function 
operates on the training set. 

D. Facial Recognition in Images: 
Face detection is a technology that identifies human faces in 
images. 
Facial detection can happen in a controlled as well as 
uncontrolled background. In a controlled background, the 
background would be predefined and static, such as a mono 
colour. In the case of an uncontrolled background, it would 
be different. This could include cases with black and white 
images as well, where it can be difficult to recognize the 
face.
Various ways of facial detection exist including, but not 
limited to: Finding faces by colour, finding faces by motion, 
using model- based face tracking and Weak Classifier 
Cascades.In the case of classification, the learner is called 
weak because we do not expect even the best classification 
function to classify the training data well (i.e. for a given 
problem the best perceptron may only classify the training 
data correctly 51% of the time) [9]. The final strong 
classifier takes the form of a perceptron, a weighted 
combination of weak classifiers followed by a threshold. 
Thus these classifiers are cascaded. 

E. Sentiment Analysis: 
After performing facial recognition, sentiment analysis can 
be done by various methods. 
Recently, many researchers have been studying for 
analysing user interests and emotions based on users’
profiles and diverse information from Social Network 
Services due to their popularities. However, most of 
traditional researches are focusing on their researches based 
on single resource such as text, image, hash tag, and more, 
in order to obtain what user emotions are.[10] 
As per the results by N Gunawardena, J Plumb, N Xiao, H 
Zhang in their work on Instagram Hashtag Sentiment 
Analysis, it is possible to obtain more precise user 
emotional information if we analysed images and texts both 
time. 

III. METHOD

A. Architecture 
Figure 1 depicts the workflow of our system. Data retrieved 
by a crawler script through Instagram API is stored on the 
server. HITs were performed using AMT to arrive at 
clusters. A comparative analysis was done and we visually 
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compiled the results. Figure 2 depicts our algorithm for the 
automated process used to retrieve data from Instagram 
Cloud servers for data analysis. 

Figure 1: Architecture of Image Analysis System using 
Cloud Services. 

Figure 2 : Block Diagram of our Web Crawler Code Script 

B. System 

We have extracted images from the image-hosting social 
network Instagram taken at 4 locations: BurjKhalifa, 
Shanghai Tower, Petronas Tower and Empire State 
Building. We have downloaded around 350 media files from 
each location. Instagram hosts both image and video files. 
Instagram media is tagged using hashtags. Hashtags are 
labels that can be given to social media to enable search and 
visualisation of data related to a particular label. Images and 
video files can be searched and retrieved using these 
hashtags. Since Instagram strips the metadata of the media 
such as time taken, camera used, author etc. it isn’t possible 
to conduct image analysis through metadata information. 
Hence, we retrieved the images using hashtags. We used a 
PHP script to download images from Instagram API by 
filtering them using the following hashtags: #burjkhalifa, 
#shanghaitower, #petronastower and #empirestatebuilding. 
The PHP script first authenticates the Instagram user. 
Instagram uses OAuth 2.0 Protocol for user authentication. 
All requests to Instagram authentication have to be made 
over SSL. Instagram authentication request require access 
tokens which are unique to every user and are stored 
securely and transmitted via https while accessing 
Instagram’s API. There are two forms of authentication 
methods available: Server-Side and Client-Side. Since, our 
application required the use of an Apache server we used to 
Server-Side authentication. Instagram has a redirect URL 
for authentication which is: 
https://api.instagram.com/oauth/authorize/?client_id=CLIE
NT-ID&redirect_uri=REDIRECT-
URI&response_type=code 
After this a login screen is presented which entails the user 
to provide login information ie the user’s Instagram 
username and password and the redirect URI of the 
application. Once the credentials have been verified, and the 
request is authenticated through HTTPS, it is redirected to 
the confirmation screen to grant app access to Instagram’s 
data. 
Once the application is authorized, it is redirected to the 
applications redirect URI along with a code parameter. An 
example of this is: 
http://your-redirect-uri?code=CODE 
The next step is to receive the access token which grants 
access to Instagram’s data. The code part which was 
returned by Instagram after confirmation of user’s 
credentials has to be POSTed back along with application 
parameters such as Client_Secret, Grant_TypeInstagram’s 
API requires these fields for authorization. On successful 
authentication, the app is redirected to the
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redirected URI specified in the request and provides neat 
access to Instagram’s API. Instagram allows users to access 
up to a maximum 5000 media file in an hour. 
Our PHP script enables the user to search Instagram for 
photos by username as well as hashtags. We have used 
hashtags to retrieve relevant media. First a hashtag has to be 
added onto the application which gets saved as a MySQL 
table on our phpMyAdmin console. Data from Instagram 
with this hashtag is populated into this table and 
downloaded onto our local server. We added the hashtag: 
#burjkhalifa and then submitted the request to retrieve 
media with this hashtag. On one page, 10 entries can be 
displayed. So to retrieve 350 media files from this hashtag, 
we need 35 pages. All these media files were downloaded 
onto our local server which we had set up using Apache. 
The similar process was repeated for all four locations using 
these hashtags: #burjkhalifa, #petronastower, 
#shanghaitower and #empirestatebuilding. 
Since we aren’t interested in video analysis, we used 
command line arguments to count the video to image ratio 
for each set of images. Then, we deleted the videos. 
We then hosted our images on a web server so that the 
Mechanical Turks can easily access the images. We used
simple command line arguments to create URI’s for all the 
uploaded images starting with the folder location on the 
server followed by the image name. 
We have used Amazon Mechanical Turks (AMT) as our 
HIT tool for image analysis [11]. This tool inculcates both 
Machine Learning and Human Intelligence aspects. When a 
HIT is submitted to AMT, it behaves as a marketplace for 
work distribution. Work is distributed amongst various 
workers on the AMT network. These workers fulfil the task 
and are paid an amount set by the Requester for their 
contribution. The process of distribution of tasks amongst 
various workers involves machine learning. The Requester 
can then review the results submitted by the workers and 
check if they are satisfactory. It is also possible to view 
worker’s ratings, accuracy statistics and education 

background and select specific workers to work on 
HITs.[13] 
AMT has various apps for different kinds of Human 
Intelligence Tasks such as Categorization app, Image 
Moderation, Tagging on an Image, Sentiment, etc. We used 
the Categorization app to provide results to our HITs. The 
Categorization project takes various parameters as input and 
classifies this data, arriving at clusters. A Categorization 
project includes everything you need: predesigned HITs that 
do not require editing in HTML, pre-qualified Master 
Workers who have demonstrated expertise in categorization 
HITs, price recommendations based on comparable HITs in 
the Mechanical Turk marketplace and analysis tools that 
make it easy to verify results and identify gaps in 
instructions that may be causing Worker confusion.[12] 
The Categorization Project technique involves the 
following:First a title is given to the project along with 
atleast two categories. The workers will classify the image, 
text, or website present into one of the two categories. We 
have uploaded links to the images on our server in a .CSV 
file. AMT creates an interface for the workers automatically 
so the workers see the HIT description, the categories 
provided along with information on the categories, and the 
featured image for each task. This makes it easier for the 
workers to quickly glance and categorize the images[13]. 
The technique for arriving at the categorization project 
parameters was analysis of social, geographical and
behavioural trends. 
We created a Categorization project to classify images from 
each of the four locations according to the following 
parameters: 
1. Whether the photo was taken during the day or night 
2. Whether the photos was a selfie or not 
3. Whether the photo taken was a skyview or groundview. 
4. Whether the photo contained multiple building 
AMT has a Manage Console that allows user to view all 
pending HITs and even results of previous HITs. On this 
console, AMT provides the following details for each HIT 
depicted in Table 1. 

Table 1: Result fields obtained from Amazon Mechanical Turks 

CREATED ASSIGNMENT 
COMPLETED

TIME 
ELAPSED

ESTIMATED 
COMPLETION 
TIME

AVERAGE 
TIME PER 
ASSIGNMENT

EFFECTIVE 
HOURLY 
RATE

AVERAGE 
TIME

BATCH 
PROGRESS

AMT then provides the detailed results to each of the HITs 
in a .CSV format. The results sheet contains the following 
fields: 

HIT ID: a unique ID to distinguish every HIT created within 
the project. 
Image Link:The link to the image provided by us in our data 
file. 

Worker ID: a unique ID assigned to every worker, worker 
personal details are not disclosed to the requesters. 
Answer: The category chosen by the worker 
Date: The date and time of HIT completion by the worker in 
the format – YYYY/MM/DD HH:MM:SS. 

For Sentiment Analysis, AMT provides a sentiment app 
which the specialized Master Turks categorize our images 
into the following, according to a parameter provided: 
1. Strongly Positive 
2. Positive 
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3. Neutral 
4. Negative 
5. Strongly Positive 
The Results of Sentiment Analysis gives an average rating 
of the image on a scale of -2 to +2, -2 being Strongly 
Negative, +2 being Strongly Positive to the parameter 
provided which was Excitement at a Tourist Place. We 
submitted around 15 photos taken at each location to 3 
workers, so there 45 tasks for each location. To conclude 
our sentiment analysis, we took an average of the rating 
provided for all the photos in that location. 

IV. EXPERIMENTAL RESULTS 

We analysed over 4000 photos from Instagram at 4 
skyscraper locations to compare the vantage points, time, 
selfie and sentiment trends. We used the Instagram API and 
the Amazon Mechanical Turk workers with some data 
science techniques to analyse the dataset. 

Figure 3: Results - Time of photos 

Figure 4: Number of Buildings 

Figure 5 : Ratio of Selfies 

Figure 6 : Vantage Point 

Figure 7: Excitement Analysis 
As seen in Figure 3, At the Shanghai Tower about 60% of 
the photos were taken in the day whereas for the Empire 
State Building about 56% were taken at night. These 
numbers can be attributed to the skyscraper's lighting and 
depending on what time the city closes. 
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As seen in Figure 4, in 90% of the Shanghai Tower photos 
there is more than one skyscraper in it. About 33% of the 
BurjKhalifa photos don't have any skyscraper, since most of 
them must have been taken from inside. Also 19% of the 
BurjKhalifa photos have only the skyscraper in it since there 
are no other skyscrapers of that scale around it. 

As seen in Figure 5, Over 93% of the photos taken the 
Shanghai Tower were taken by the front facing camera. 
About 13% photos at the Petronas Twin Towers were 
selfies! These numbers can be attributed to the vantage 
points at/around the skyscraper. The Shanghai World 
Financial Center has the world's 2nd tallest observation deck 
which is adjacent to the Shanghai Tower must have 
attributed to most of the photos with the front facing 
camera. 

As seen in Figure 6, we analysed the ratio of photos taken 
from the Top/Ground of the Skyscraper. Close to 47% at the 
Empire State Building were taken from an observatory deck 
in the skyscraper. About 79% at the Shanghai Tower were 
taken from the ground. The Shanghai Tower is still under 
construction whereas the Empire State Building has multiple 
observatory decks with no waiting time. 

Using Sentiment Analysis we analysed the excitement levels 
in photos with people for each skyscraper. Petronas Towers 
is the most exciting skyscraper with 34% on the normalised 
scale. Whereas the Shanghai Tower was the least exciting 
with 17% on the normalised scale, since it is still under 
construction. 

Media Ratio: Video/Photo Ratio for the Skyscrapers. 
Shanghai Tower has the highest number of videos in the 
dataset whereas it is the least for Petronas Towers, probably 
depends on the video popularity and mobile internet 
bandwidth in the region 

1. Shanghai Tower – 3.9% 
2. BurjKhalifa – 3.2% 
3. Petronas Towers – 0.6% 
4. Empire State Building – 2.0% 

V. CONCLUSION 

We have successfully implemented our proposed system 
which has leveraged distributed Turk through cloud 
technology, a web crawler script and the dataset through the 
social Instagram network Instagram; to view some 
interesting behavioural trends and sentiment analysis. This 
method is a faster approach to image classification than 
other methods like Machine Learning. It is faster since, 
custom Machine Learning or AI algorithms don't need to be 
coded. Our distributed Turk technique can be directly 

applied to any general dataset. Also our proposed system 
doesn't necessarily need any large dataset, whereas Machine 
Learning algorithms need a threshold dataset (for training 
the algorithm) to start working accurately. 
By integrating the Amazon Human Turk API to any source 
of big data like social networks, e-commerce platforms and 
even IoT systems we can get generalised analytic results on 
all types of data. It allows more efficiency and creates new 
possibilities for parameters of analysis for data driven 
systems. 
Using simple data science techniques, we were able to 
analyse time, geographical, social and vantage point trends 
for the four well-known locations. Using tagged image-
based data from Instagram, we were able to form 
conclusions which match the actual conditions. We 
managed 98% accuracy in results by comparing the turk 
data to data analysed by the human eye. We deduced this by 
comparing a dataset of 500 images manually to the data of 
the Turk. 
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