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Abstract: 

It is true that a picture is worth a thousand words. The use of images to express views, opinions, feelings, emotions and sentiments 

has increased tremendously on social p latforms like Flickr, Instagram, Twitter, Tumblr, etc. The analysis of sentiments in us er-

generated images is of increasing importance for developing several applications. A lot of research work has been done for 

sentiment analysis of textual data; there has been very limited work that focuses on analyzing sentiment of image data. In this 

work, we propose a model based on the mid-level features of the images that combines the techniques of SentiBank, RCNN 

(Regions with CNN) and SentiSt rength. Results of experiments conducted on Flickr image dataset show that this approach 

achieves better sentiment classification accuracy.  
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I.  INTRODUCTION 

 

Being a major p latform for communication and informat ion 

exchange, internet provides a rich repository of people’s 

verdict and sentiment about a vast spectrum of topics. Hence 

knowledge is embedded in multip le facets such as comments, 

tags, browsing and shared media. The analysis of such 

informat ion either in the area of opin ion mining, affective 

computing or sentiment analysis plays an important role in 

behaviour sciences, which aims to understand and predict 

human decision making and enables applications such as brand 

monitoring, stock market prediction, or political voting 

forecasts. A lot of techniques are used for sentiment analysis, 

one of the major of Techniques can be used for sentiment 

analyses which are supervised and unsupervised, initially we 

use a predefined dataset and images in supervised learning and 

on that we will try to find the polarity of the image i.e the 

image is positive, negative or neutral. In Unsupervised learning 

it will not define any categories at the starting stage. Sentiment 

analysis of online user generated data on social networks can 

be helpful to understand user behaviour and improve 

applications aimed at online users. For image based analysis, 

there are two approaches, the first one is low level 

representation which is based on pixel level in formation such 

as color and the other one is mid-level representation such as 

object extracted from the images such as adjectives and nouns 

pairs. In our project, our model is based on sentibank which is 

mid-level representation and sentiment analysis tools. It takes 

image as input and gives 1200 adject ive noun pairs with their 

weight in the image as output which is less efficient and less 

satisfactory. But in our model, we are try ing to combine 

sentibank with rcnn which has a better object detection 

position to improve its overall performance and it gives 

sentiscore as an output. So in our model where we calcu lated 

the distance of the nouns of the anps and the object of the 200 

rcnn classes and multip ly the initial sentibank weights with the 

rbf kernel of the distance between those topics and then uses 

the sentistrength of the adjectives and then mult iply the new 

anps weight with sentistrength of the adjectives and then sum 

up to a one dimensional sentiscore which is in the range of -2 

to +2. 

 

II. LITERATURE REVIEW 

 

So far sentiment analysis [1] has been based on textual 

informat ion. Papers work on sentiment models that have been 

displayed which is useful in various applications includes 

human behaviour prediction, business and political science As 

compared to text sentiment analysis, image modelling  

sentiment has been less studied .Based on adjective noun pairs 

the most relevant work, which proposed to design visual 

sentiment ontology In [2], The another improved model which  

is object based where concept localizat ion and leveraging 

semantic similarity among the concepts has been studied. Such 

adjective noun pairs are focussed because of strong co-

occurrence relation with image tags about emotions. Problem 

is quite challenging due to highly subjective nature of 

adjectives (eg. crazy and shy) Another new concept 

called[3]Deep learn ing which includes convolutional networks 

studied in computer vision.Using supervised back propagation 

networks gives successful results on digit recognition acheived 

in early research. It learns the features on large-scale data in a 

supervised setting, and then transfers them to different tasks 

with different labels. Recently, [4] It shows that supervised 

pre-train ing on a large dataset, followed by domain -adaptive 

fine-tuning on smaller dataset is an efficient paradigm for 

scarce data. A lexicon-based (Yang et al (2014)) sentiment  

method from (Esuli and Sebastiani, 2006) to analyze the 

textual sentiment that is used to cluster and rank the related 

images. Images in social networks that have similar emotions 

but different visual contents, the authors combine the social 

links with visual similarity between images, constructing a "
visual-social similarity matrix" that quantifies image 

similarities from both visual and social perspectives. The 

ViSoRank algorithm is proposed to identify representative 

images on the inferred visual-social similarity graph and the 

VSTRank algorithm to combine them together to discover the 

emotionally representative images for social events. Two 

sentiment polarities are used (positive and negative). 

Sentiment analysis is very subjective and challenging. Image 

Sentiment analysis is quite complicated than any other 

traditional recognition. object recognition task due to not only 

the wide range of recognition tasks needed (object recognition, 

scene recognition, location recognition) but primarily to the 

next level of abstraction and subjectivity in the human  
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recognition process [5]. On acquire supervised learning 

approach, the availability of diverse labeled experimental 

dataset of images is essential. The whole analysis to be valid 

and informative, the learning models should be highly 

generalisable to serve for faces of different traditional orig ins. 

Visual sentiment prediction from both images [9, 6,7] and 

videos[8] is still very limited. This is totally related to 

sentiment analysis from selfie images, Siersdorfer et al. in [6] 

presented an effort to study the relation between the overall 

sentiment of the metadata content related to images and the 

different image features. To classify the sentiment of images, 

the numerical sentiment values to photos based on their textual 

metadata. The authors used these sentiment values along with 

the visual features in order to build machine leaming model 

for the sentiment classification of images using the Support 

Vector Machine (SVM).It is concluded that the visual features 

of images can support in predicting the polarity of sentiments. 

In this, the main aim is to find the sentiment polarity of 

images, i.e ., positive negative or neutral. Color h istogram and 

SIFT-based features of images are used in [4], to train a 

sentiment polarity classifier. Recently, Wang et al. [11] found 

out both textual in formation and visual content for sentiment-

based image clustering in a nonnegative matrix factorization 

framework. However, the method which is used in [11] has 

severe sensitivity to the initialization, and the experiments in 

this paper demonstrate that our method outperforms the 

conventional method. In [12], for image sentiment analysis, 

emotion-related adjective-noun pairs were selected, and their 

classifiers, called SentiBank, were trained based on low-level 

visual features. To form a mid-level representation of an 

image, the detector response of SentiBank was used. In [13], 

they have used opinion Mining and polarity classification 

techniques for sentiment analysis. Basically they have three 

modules which are Pre-Processing, Proposed Classifier, and 

GIS based visual sentiment analysis..Proposed Classifier has 

three types of classifiers which are Emoticons Classifier, Bag 

of Words Classifier and SentiWordNet Classifier The final 

module is GIS based visual sentiment analysis in which they 

will track the location of the image and they have used opinion 

mining framework for finding the Sentiment overview and for 

this purpose they have used ESRI ArcGIS Viewer. They have 

created their own datasets using Data Acquistion. In [14], In 

this paper they explored the possibility of using deep learning 

to predict the emotion depicted by an image. They have 

classified the Image categories as Love, Happiness, Violence, 

Fear and Sadness. They have collected data set from Flickr 

API. They have used three techniques which are SVM on high 

level features of VGG-ImageNet, fine-tuning on pretrained 

models like RESNET, Places205 VGG16 and VGG-Image 

Net. In[15],This paper shows the Latent correlation among 

multip le view. The Different views are Visual, Textual and 

Sentimental. Dataset for this Correlation is collected from 

flickr API. Here SentiwordNet is used to create Sentiviews 

(SentiwordNet is technique) Analysis. Canonical Correlation 

Analysis is used for calculating the Latent Embedding Space. 

Kernel Canonical Correlation Analysis and Explicit Features 

Maps are used for nonlinear relationships. Sentiment Labels ar 

assigned to images through Crowdsourcing. (Crowdsourcing 

is a methodology).The result of the image sentiment analysis 

is sentiment polarity of the image (Polarity includes Positive, 

Negative and Neutral). 

 

III. PROPOS ED METHOD 

 

In our proposed method, we combine the features of 

SentiBank, RCNN and also the SentiStrength. In this method 

we explo it the mid level features of the images. The mid level 

features are object based such as adjectives and nouns. The 

SentiBank takes image as the input and provides Adjective-

Noun pairs (ANP’s) with weights as the output. In sentibank 

the object detection is based on the SIFT features which is not 

much efficient. So instead we use R-CNN which provides 

more efficiency as compared to the SIFT features . The R-

CNN gives the object detection mean average precision 

(mAP) as 53.3%. 

 

3.1 SentiBank: 

 

It a large-scale visual sentiment ontology which includes 1,200 

semantic concepts and corresponding automatic classifiers. 

Each concept is defined as an Adjective Noun Pair (ANP), 

made of an ad jective strongly indicating emotions and a noun 

corresponding to objects or scenes that have a reasonable 

prospect of automatic detection. It has several exciting  

applications enabled like (1) robust prediction of affects 

(sentiment or emotion) in visual content, (2) interactive 

exploration of large image data sets along the high-

dimensional sentiment concept space using efficient  

visualizat ion tools such as emotion wheel and treemap, and 

finally (3) a multimodal interface (incorporating novel sound 

and animation effects) for monitoring the sentiment concepts 

present in live social mult imedia streams.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1. S ocial Multimedia Streams  

 

3.2  R-CNN: 

 

R-CNN is a state-of-the-art visual object detection system that 

combines bottom-up region proposals with rich features 

computed by a convolutional neural network. At the time of 

its release, R-CNN improved the previous best detection 

performance on PASCAL VOC 2012 by 30% relative, going 

from 40.9% to 53.3% mean average precision. Unlike the 

previous best results, R-CNN achieves this performance 

without using contextual rescoring or an ensemble of feature 

types. 

            

 

 

 

 

 

 

 

 

   

 

 

 

 

Figure.2. Rescoring ensemble   
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3.3 SentiStrength: 

 

A lightweight yet very complex applicat ion that is able to 

analyze the positive and negative sentiment in thousands of 

social contexts. SentiStrength is an advanced and reliable 

software solution created to assess the level of emot ion in short 

web contexts, being able to work with thousands of texts per 

second and determine their positive and negative sentiments. 

SentiStrength lets you perform a quick test, by inputting a 

phrase that can even include emoticons, classifying it for 

sentiment on the positive and negative scale. The values range 

between 1 and 5 (-1 and -5 respectively). Moreover, 

SentiStrength provides you with a more detailed exp lanation 

for the awarded score, calculating each word, punctuation 

mark and number of sentences to deliver the final result. The 

utility is also able to work with lengthier pieces of text, simply  

loading the document into the program and specifying the 

position of the targeted message, outputting the results almost 

immediately. 

 

IV. PROPOS ED METHODOLOGY 

 

The model is a bottom up approach. The distance between the 

nouns(N) of the ANP’s is calculated and the objects of the 200 

RCNN classes (X).Then the initial weights of the ANP’s is 

multip lied with the radial basis function (RBF) kernel of the 

distance between the topics to get P and then mult iply the new 

anp weights with the sentistrength of the adjectives and sum up 

to one dimensional sentiscore which has the range [-2,2] 

 

wh er e P  i s  given as:   P= N *Σ  RBF ( N ,( X , W )  

                                        j j i ij 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure.3. Proposed Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 Figure. 4.  R-CNN (sentibank) 

V. CONCLUS ION 

 

Sentiment analysis is an emerging technique and the social 

network content can help understand user behavior and 

provide useful information for related data analysis and the 

Literature Survey done will be used to maximize the efficiency 

of the methodology. We have discussed the method that we 

will use to perform image sentiment analysis. The SentiBank, 

SentiStrength will help to acheieve task. 
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