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Abstract- This paper we present a system that supports the 
design of web graphical user interface by finding the optimal 
placement of interactive elements. The definition of optimal 
placement is context specific; it aims at maximizing 
measurable aspects of the user experience, and it is derived 
using expert knowledge embedded in the system, which is 
based on HCI principles, user studies, and data analytics. We 
use a novel modeling technique to represent the layout of web 
user interfaces. 
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I. INTRODUCTION 
 
 Providing user-friendly systems is one of the key 
objectives for designers of interactive computer-based 
systems. As technology advances, novel interaction modalities 
emerge, providing new engagement opportunities as well as 
new challenges in the design process. Previous works on 
Human-Computer   Interaction (HCI) have demonstrated that 
it is possible to influence the behavior of humans using 
computer systems. In the past, extensive user studies had to be 
carried out to collect sufficient data to identify effective 
strategies for influencing the users. Today, most personal 
devices are connected to the Internet, and user activity logs are 
often collected with anonymous profiles. Large Internet 
companies collect a significant amount of information and 
appropriate large data analytics can identify specific users’ 
preferences and patterns. This enabled the definition of 
context specific HCI design guidelines to improve system 
usability. The application of this expert knowledge has opened 
opportunities in a wide spectrum of fields. In this paper, we 
focus on web interfaces because of their popularity, universal 
accessibility, and nearly ubiquitous presence. 
 

II. PROPOSED SYSTEM 
 

We propose a system to automate the embedding of 
expert knowledge in the design of website layout. We focus on 
web interfaces because of their popularity, universal 
accessibility, and nearly ubiquitous presence.  Identifies the 
type of website. Builds a model of the website layout.  

Compares the computed model against optimal reference 
models, providing a quantitative evaluation for the current 
design.  And provides a recommendation to improve the UI 
based on the expert rules 
 
A. Website Capture Module: 
 

Early The website capture module is the entry point 
to the system. It takes a website URL, and it fetches the 
HTML code of the website using an HTTP request. The code 
is then passed to the website classification module. We use a 
web driver (such as Selenium web driver) to render the HTML 
and obtain an image of the webpage. Then the web driver 
produces a screenshot of the webpage with a parametric 
geometry and passes it on to the following image processing 
module.  
 
B. Web Classification Module: 
 

The classification algorithm developed in this system 
is based on the bag-of words approach. This approach was 
chosen because it provides high accuracy with text based 
classification. Before applying the bag-of-words approach, the 
HTML text is cleaned from tags, scripts, and styles. It is then 
passed to a natural language processing toolkit to remove 
simple words such as “and”, “or”, “with”, “is”. These words 
are known as stop-words and are irrelevant for classification 
purposes. The bag-of-words approach generates a histogram 
of frequencies for each keyword. Based on this histogram, a 
score is given to each category based on the number of words 
assigned to each category.These categories were also chosen 
because the vast majority of e-commerce websites fall into one 
of these 
 
C. Image Processing Module:  

 
This component of the system processes the 

screenshot of the website (checkout page in particular) 
captured in the previous stage. At first, the algorithm segments 
the image using Felzenszwalb’s algorithm. Then, each 
segment is analyzed separately to identify whether it contains 
any UI relevant element. Pattern matching is used to identify 
elements of unique layout, such as the Visa Checkout button 
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which is used for validation. The matching process is based on 
SIFT to find key-points and on Random Sample Consensus 
(RANSAC), which uses Homography to find the most likely 
correct key-points. The module reiterates over each segment 
and tests the different templates. To pass the test, templates 
need at least 10 matched key-points and a statistically 
sufficient number of good matched key-points defined by 
Lowes ration test. 
 
D.Model Generation Module: 
 

 After receiving the UI image elements from the 
image processing, this module generates a graph based model 
that describes the relation between the image elements. The 
model can be described as a set of nodes connected by links. 
Each node in the model will describe an element in the UI. 
The node structure will be as such: 

 
 Node Type: (Checkout or Continue or Image)(text) 
 Node ID: (number) 
 Node Coordinates: (x, y) (number, number) 
 Node Boundaries: (up, down, left, right) 
 (number, number, number, number) 
 Node Dimensions: (h, w) (number, number) 
 Node Text: (text) 
 Node colour: (number) 

 
E. Scoring and Evaluation Module: 

 
After computing the nodes and links of the model, 

the evaluation module processes it according to the website 
type and according to the provided expert rules. These rules 
are parsed according to the follow syntax: 

 
 Colour intensity of X with respect to Y 
 Location of X relative to Y (above, below, right of, 

left of) 
 Text of X contains “text” 
 Distance between X and Y 
 X alignment with respect to Y (center align, right 

align, left align) 
 Size of X with respect to Y (same, larger, smaller) 

 
F. Felzenszwalb’s Algorithm: 
 

The input is a graph G = (V,E), with n vertices and m 
edges. The output is a segmentation of V into components S = 
(C1….Cr). 

1. Sort E into π = (o1…. om), by non-decreasing 
edge weight. 

2. Start with a segmentation S0, where each vertex 
vi is in its own component. 

3. Repeat step 3 for q = 1….m. 
4. Construct Sq given Sq-1as follows. Let vi and vj 

denote the vertices connected by the q-th edge in 
the ordering, i.e., oq = (vi,vj). If vi and vj are in 
disjoint components of Sq-1 and w(oq) is small 
compared to the internal difference of both those 
components, then merge the two components 
otherwise do nothing. 

 
More formally, let Cq-1

i be the component of Sq-

1containing vi and Ci
q-1 the component containing vj . If Ci

q-1 = 
Cj

q-1 and w(oq) ≤MInt(Ci
q-1,Cj

q-1 ) the nSq is obtained from Sq-1 
by merging Ci

q-1 and Cj
q-1 . Otherwise Sq = Sq-1. 

 
5. Return S = Sm. 

 
III. COMPRESSION TECHNOLOGY 

 
 Web page for the first time the load is in the browser 

without the cache from the server through the network to 
download the process of the client. There are many factors that 
affect the speed of the page, the page size is an important 
factor affecting the loading speed of the page. When the 
requested page is small, the amount of data is small and the 
time it takes to return is reduced. Compression is the simplest 
technology to reduce page size. 
 
A. Gzip compression: 

 
 Gzip is an abbreviation for GNUzip, and the Gzip 

encoding on the HTTP protocol is a technique used to improve 
the performance of Web applications. Gzip compression 
technology is currently the most widely used a compression 
technology, it is a GUN free software file compression 
program. Gzip is now the most widely used a compression 
technology, patent rights and other aspects without any 
restrictions, and has become the RFC standard.  
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IV. DATA FLOW DIAGRAM 
 

 
 

V. IMPLEMENTATION 
 

The implementation phase involves the actual 
materialization of the ideas, which are expressed in the 
analysis document and developed in the design phase. 
Implementation should be perfect mapping of the design 
document in a suitable programming language in order to 
achieve the necessary final product. Often the product is 
ruined due to incorrect programming language chosen for 
implementation or unsuitable method of programming. It is 
better for the coding phase to be directly linked to the design 
phase in the sense if the design is in terms of object oriented 
terms then implementation should be preferably carried out in 
a object oriented way. 

 
The implementation involves: 
 
2. Careful planning. 
3. Investigation of the current system and the constraints on 

implementation. 
4. Training of staff in the newly developed system. 

 

 
Fig1 Application 

Implementation of any software is always preceded 
by important decisions regarding selection of the platform, the 
language used, etc. these decisions are often influenced by 
several factors such as real environment in which the system 
works, the speed that is required, the security concerns, and 
other implementation specific details. There are three major 
implementation decisions that have been made before the 
implementation of this project. They are as follows:  
 
1. Selection of the platform (Operating System). 
2. Selection of the programming language for development 

of the application. 
3. Coding guideline to be followed. 
The application is developed using Java, Net beans, Mysql and 
Navicat.  
 
 

 
Fig .SEQUENCE DIAGRAM 

 
VI. RESULTS AND DISCUSSION 

 
During the execution of the application the sample 

HTML file is uploaded into the application. Once the files are 
loaded it returns previous size and optimized size of the file. 
The path to optimized file is copied from the execution 
platform and file is opened to check for the optimized 
performance parameters. The same file is opened through the 
normal path of C drive , in similar manner the performance 
parameters are observed. The below figures illustrate the 
observed results. 
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Fig2a optimized performance 

 

 
Fig2b un-optimized performance 

 
As we can see from the above two figures the optimized 
webpage takes only 32ms to load whereas when the page is 
loaded from C drive path it takes around 373ms fonts and 
Jquery of the webpage. This results can be shown with the 
help of load time graph as follows. 
 

 
Fig3a optimized differential load time 

 

 
Fig3b un-optimized differential load time 

 
VII. SUMMARY 

 
We present a generic method to optimize the design 

of web interfaces by finding the placement of interactive 
elements that maximize measurable usability parameters. The 
method has been implemented as an opensource software and 
customized to automatically optimize the position of the 
checkout button in several types of ecommerce websites using 
Visa Checkout guidelines. The algorithm is based on the 
combination of several image processing techniques and a 
novel perceptually-relevant visual model of the website’s 

layout. Results have shown that the system operates at a high 
degree of accuracy.  
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