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ABSTRACT 

 
ARTICLE INFO 

A computerized intelligent sales assistant gives sales personnel the ability to allocate 

their time where it will produce the best results, both for the customer, and for the 

business. Upon entering the shop, a potential customer has his features scanned and 

analyzed by the computer and the customer is categorized as a browser, future 

customer, potential customer or buyer. The customers’ facial data are also used to 

retrieve their details, if available, from the shop’s database, and the data are used to 

determine whether a human sales assistant is required. The intelligent assistant’s 

expression recognition feature would also tell the sales personnel whether or not the 

customer requires or desires assistance in the first place. The paper also proposes a 

scenario whereby the system could be used to give online sales systems the ability to 

automatically tailor the services they offer to the customer based on their facial 

reactions. While browsing the contents of an e-shop, a customer has his facial 

expressions scanned and analyzed by the computer and, based on the results, the 

system can suggest further products that may be of interest to the customer 
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I. INTRODUCTION 

 
Human communication is a combination of both verbal and 

nonverbal interactions. Through facial expressions, body 

gestures and other non-verbal cues, a human can 

communicate with others. This is especially true in the 

communications of emotions. In fact, studies have shown 

that a staggering 93% of affective communication takes 

place either non-verbally or para-linguistically through 

facial expressions, gestures, or vocal inflections As 

discussed in this paper, when dealing with online shoppers, 

who are communicating with a computer to potentially 

make a purchase, detection of emotions can certainly play 

an important role. The same system has the capability to be 

used in physical stores as well. 

 

 

II. OBJECTIVE 

 

 
This is a multi-staged project and in the first stage the 

objective is to develop a theoretical and conceptual model to 

initiate a discussion in this area.  The next stage will be to 

use in-house software developed by the research team that  

is capable of analyzing facial expressions to relate these 

different facial expressions to purchasers’ behavior while 

they shop. This will enable the system to differentiate 

between real and window shoppers. The system can then 

give advice to sales staff based on this information. One of 

the strategies that will be followed is to give window 

shoppers freedom to browse without disturbance from sales 

staff, while real shoppers will have assistance available as 

required. We believe that this will result in cost savings and 

perhaps increased sales for store owners. 

 

In the second stage of this research the research plan is to 

use an in-house camera and the computer software 

developed by the team to classify the different facial 
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expressions of purchasers while they shop. Before we 

proceed to use the in-house camera and software to classify 

the shoppers into four categories of shoppers, we will test 

our categorizations of shoppers. We intend to use a panel of 

20 sales personnel working in durable goods stores as 

respondents to verify our categorization scheme.  Firstly, 

respondents will be asked if they agree or disagree with our 

four types of shoppers’ categorizations.  Secondly, the 

respondents will be shown a number of customer facial 

expressions while they shop around and asked to classify 

them into categories.  After empirically testing our 

categorization scheme, a number of face images will be 

used to train the neural network based software to enable it 

to classify store visitors into categories of shoppers. In 

addition to being able to interpret facial expressions, the 

software developed has face recognition abilities. We intend 

to use this capability to identify past shoppers and relate that 

to previous purchases made by the same person. The system 

can then be extended to include shopping behavior and 

preferences of customers in the processing. Store databases 

will contain sales data and images of customers.As stated 

above, in the second stage of research, a number of face 

images will be used to train the neural network based 

software in order to enable it to classify store visitors into 

the four categories of shoppers discussed earlier. We then 

intend to empirically test the system on real test subjects. 

 
The third stage of this project is to develop software based 

on the facial expressions of shoppers that can be used as a 

tool for training sales staff. Once these three stages of 

research are finished, the e-commerce stage will begin in 

which the system will be further developed to use facial 

expression to detect product preferences in customers which 

will then make it beneficial in suggesting specific products 

to customers based on their expressions when browsing 

through other products. Such a system would be beneficial 

for both traditional and on-line shopping experiences.The 

same system will then also be tested in new product 

development scenarios in which several product ideas can 

be screened by customers, and the preferred option can be 

chosen based on the customers facial expressions. 

Customers often have unspoken needs or desires that it may 

be possible to pick up through changes in their facial 

expressions. 

 

III. PROPOSED SYSTEM 

 

 

3.1 Disadvantages of existing system 

 

     Inaccuracy in distinguishing different facial 

expressions 

     Difficulty in maintaining percept 

history/database 

     Slower access mechanism with low fault 

tolerance. 

     No separate backup of the data if system fails  

 

3.2 Proposed system Introduction 

 

3.2.1 Architecture Phases: 

 

 Face Detection: In this phase the face is detected     

from a still image or video 

 Normalization: In normalization phase the noise is 

removed and the face is normalized against 

brightness and pixel position.  

 Feature Extraction: In this phase features are 

extracted and irrelevant features are eliminated 

 Classification: It is final phase in which we classify 

the different facial expressions of purchasers 

while they shop. Using facial Expressions 

customer is categorized as a browser, future 

customer, potential customer or buyer. 

 

 

3.2.2 Machine Learning Techniques: 

 

 Machine learning techniques is applied to the  extracted 

features to perform face recognition or classification 

using 

 

 Supervised Learning Techniques 

 Ensemble learning methods 

 Deep neural networks 

 

Supervised learning techniques are widely used in face 

recognition based system.Supervised learning is a machine 

learning type of algorithm that uses a known dataset i.e 

training dataset to make predictions. The training dataset 

includes input data and response values. From it, the 

supervised learning algorithm seeks to build a model that 

can make predictions of the response values for a new 

dataset. A test dataset is often used to validate the model. 

Using larger training datasets often yield models with higher 

predictive power that can generalize well for new datasets. 

 

Supervised learning includes two categories of algorithms: 

 

 

 
 Classification: for categorical response values, 

where the data can be separated into specific 

“classes” 

 Regression: for continuous-response values 

 Common classification algorithms include: 

 Support vector machines (SVM) 

 Neural networks 

 Naïve Bayes classifier 

 Decision trees 

 Discriminant analysis 

 Nearest neighbors (kNN) 

 

 

 

 



www.ierjournal.org                 International Engineering Research Journal (IERJ) Volume 1 Issue 10 Page 1159-1162, 2015, ISSN 2395-1621 

 

 
© 2015, IERJ All Rights Reserved  Page 3 

 

 

 

 

 
System Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 To create our models we used facial feature data 

extracted from recorded video clips as the input 

layer and participant behavior gauged through 

behavioral measures or surveys as the output layer. 

Once the computer secured the parameters of its 

computational model, we were able to predict the 

behavior of a new person based solely on his or her 

new face feature data. Because we are looking at 

twenty-two or thirty-seven characteristic points on 

the face (depending on the specification of the 

tracking software) rather than at a single feature to 

derive correlations between facial features and 

behaviors, our input space is often complex and 

nonlinear. Using machine learning algorithms 

provides us with the analytic power to search for 

patterns on multiple dimensions. 

 

 

 

 

 

 

 

 

 Although previous work has used machine learning 

to detect and classify the movement of facial 

features, our approach extends these efforts by 

focusing on the predictive function of these 

models. That is, although prior models stop at 

either detecting facial movements or classifying 

them into pre-designated categories, our model 

goes beyond to predict the future behavior within a 

given task. 

Flow Diagram 
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Mathematical Model 

 

3.2.5 Mathematical Model: 

 

 Let S be the Solution Perspective(Universal Set) 

 S= s, e, I, O, DD, NDD,success, failure. 
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     s=start state 

     e=endstate  

     DD=deterministic data(current intent to purchase, 

              previous purchase history) 

 

 NDD=non-deterministic data(variation in purchasing  

     need of customer,trends in the shopping market) 

 

     Input Analysis:  

 Let I be the set of input parameters 

 Input: Input variables (Facial expressions of customers  

    And past purchase history) c1,c2,c3….cn  

  

    Output Analysis : 

    Let O be the set of output parameters 

   Output: Output (Intent of the customer in purchasing items     

         At a shop) ”Likely”,”Very Likely”, 

             ”Moderate”,”Unlikely” 

 

 

 Success Conditions: Feature recognition is applied and        

intent of buying of the customer is determined. 

Failure Conditions: System fails due to inaccurate or partial 

feature extraction 

 

3.2.6 Advantages of Proposed System: 

 

 Ease of Shopping 

 Maintaining a database for customer’s purchase 

history 

 Faster access mechanism with high fault 

tolerance 

 Separate backup of the data if system fails 

 To detect potential Shoplifters 

 

 

          IV. Future Scope 

 

Concept of Humour: Humor should be included as a               

factor that may influence product choice since humor 

appeals are so popular among marketing practitioners. Of 

course, researchers have expressed difficulty in even firmly 

grasping the concept of humor. 

 

Online Shopping: Online shopping situation, using facial 

tracking software and learning algorithms to learn to 

classify facial expressions of the person sitting in front of 

the monitor. Very few, if any at all, studies to date have 

attempted to predict online shopping behavior with facial 

expressions. Consequently, this is largely an exploratory 

experiment to search for a pattern of facial gestures that 

correlate with intention to purchase products. 

 

 

                        

V. Conclusion 

 

Thus we have discussed the methodology to detect intent of 

the customer to purchase using facial expression for ease of 

shopping. We also overviewed the disadvantages of existing 

system with advantages in our proposed system including 

future scope to enhance this prior technology. 
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