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ABSTRACT  

 

The current scenario of Graphical User Interface (GUI) is composed of multiple 

technologies to make it rich in features and provide appealing effect to the end users. The GUI 

automation is expected to be challenging as multiple technologies and methodologies are 

involved.  

 GUI automation testing is still evolving as it has to meet the challenge from different 

quarters such as technology, standards and patterns. Many new tools are created to interactwith 

the system under test(SUT).  

 The traditional GUI automation is based on hook/object based automation using tools like 

Selenium, silk test and so on. The automation tools do the automation by learning elements on 

application as objects. The main drawback of OBT(Object Based Technology) is it has got 

limitations with supporting multiple technologies, platforms and browsers.  

 Now a days, Image based automation is gaining ground which is light weight compared 

to object/hook based automation methodologies. It breaks all the barriers of conventional 

automation methodologies as it is a technology, platform and browser independent. It’s possible 

because the image based methodology just have to search the image on the screen to match and 

perform actions on it. In other words, IMT(Image Based Technology) is unaware of underlying 

platforms ,browser types,technology, and on which they are running on.  

 This paper discusses GUI automation on automation coverage using an open source tool 

called Sikuli Slides and its limitations are filled up using object based automation approach using 

an open source tool called Selenium. 

Author keywords:  Test Automation, AUT, SUT, Object based, Image based, Text based, 

Sanity Test, Regression Test, UI Test, Automation, OBM/HBM, IB, Selenium, Selenium Web 

driver, Sikuli,Sikuli API,Sikuli Slides. 
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INTRODUCTION 

 

In today’s software development lifecycle, the mantra is to deliver working and stable product 

over every iteration cycle. It’s a challenge to meet without automation. It implies the importance 

of automation for the successful working products. There are different types of automation for 

different needs though and no single automation approach works everywhere. 

This paper targets mainly the test automation of GUI (Graphical User Interface) applications. 

The system under test is represented as a black box for the automation developer. A System 

Under Test (SUT) refers to a system that is being tested for correct operation. In case of desktop 

application it is a desktop application and a web application in case of browser system.  

The number of combinations of test environment is simply enormous and many times 

manually testing the software is just not feasible, even if the time permits it. 

Test automation automates repetitive but necessary tasks in a formalized testing process already 

in place or adds additional testing that would be difficult to perform manually. 

 

AUTOMATE ANYTHING AND EVERYTHING ON SCREEN 
 

This paper presents SikuliSlides, a visual approach forsearching and automating GUI 

elements .Sikuli allows programmers or users to make direct Visual reference to GUI elements. 

To search a target on the user interface, a user can draw a box around it and take a screenshot as 

a query. Like this, to automate interactions with an element in GUI, a programmer can insert 

screenshot directly into a script statement and specify what actions of keyboard or mouse should 

be performed on this element as seen on the screen. Screenshots are universally accessible for all 

applications on all platforms of GUI as it is possible to take a screenshot of a GUI element. 

 

We make the following contributions in this paper:  

 
1. The use of sikuli slides for searching and automating GUI elements. 

2. To include sikuli slides into our framework designed for the Application under Test (AUT). 

3. The limitations of Sikuli are addressed using Object based Methodology tool called Selenium 

 

This paper is divided into two parts. First, Sikuli Slides are described and evaluated. Then Sikuli 

Slides are described with some example slides. Finally, reviewof related work, discussion of  

limitations of our approach and then conclusion is presented. 

 

Object Based Test Automation 
Manually performed actions are converted into programmatic user actions by any test 

automation tool.These tools have to understand the GUI objects (buttons, labels, etc.) then 

perform action against these objects (Clicks, Clear, Type text , etc.). OBT automation tools find 

out the objects based on locators or through a deterministic path within some kind of object 

hierarchy.  

 Selenium test automation framework is the good example on this type. Selenium 

identifies the objects in an HTML document using locators. Locators can be ID, XPATH or CSS 

locator and so on. In both cases the DOM (document object model) hierarchy is the context in 

which the identification makes sense. Object based automation tools are good tools for testing 

functional aspects of the application. This approach is unaware of the visual nature of the 
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application for example a visual impairment might not break core functionality. In order to 

compensate  this limitation ,QA engineers should explore image based solutions. 

Image Based Test Automation 

Image based automation is catching up with automation domain. Image based test 

automation is not as popular as object based test automation. It needs time to get matured and get 

adopted by the industry. Image based testing technology is ignorant of nature of the applications 

that are running or unaware of logical objects on the screen. Instead screen search is based on 

computer screen pixel buffer for image patterns utilizing non trivial computer vision algorithms. 

For instance in order to locate a label on the screen the algorithm searches the screen pixel buffer 

for an image pattern that looks like or close enough to the label we want to locate. Image based 

automation technology gives us the luxury not to worry about application types (desktop or 

web), browsers (IE or FF), object locators (XPATH, CSS, ID) or even operating systems 

(Windows, Mac). Most importantly image based testing is used to perform visual inspection of 

the application under test that cannot be done using other technologies. Here are some possible 

scenarios that can be best validated using image based technology: 

 CSS causing layout problems  

 Truncation  

 Themes and Skins 

 Ads, Flash and Video 

 Branding and Logos 

 Text alignment in languages like Arabic. 

Theoretically speaking image based testing solutions can be used for functional testing along 

with  visual inspections however the technology is still not mature enough to replace object 

based solutions such as Selenium . Later in this article I will demonstrate how to integrate an 

image based tool (Sikuli Slides) into Object based tool (Selenium) using Java programming 

language. You can think of the demo as a proof of concept for combining both worlds together. 

In other words using Selenium (object based) for functional testing and Sikuli (image based) for 

visual inspection completes the full picture. 

About Sikuli Slides: 

 Sikuli Slides convert presentation slides into executable programs for automating graphical user 

interfaces (GUI). A Sikuli Slide consists of a screenshot and a set of annotations.The screen can 

be of any part in the screen of user interface like labels, buttons, group of buttons, a dialog box o 

entire screen. The annotations are shapes to indicate targets and text boxes to indicate actions to 

be performed on the targets. 

  Sikuli Slides can understand slides done by Microsoft PowerPoint or Google Presentation. We 

can use either editing tool to make our slides. Advantage with this is most of us are already 

familiar with these tools. This is one of the advantages of Sikuli Slides. There is no necessity to 

learn a new programming editor or IDE! Just we need to make slides. Just we need to make sure 

slides are in the .pptx format. 
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 Actions: The action to be performed in Sikuli slides are to be written in a text box and 

draw a shape(rectangle, oval etc.) around the target. We can style the text box and the 

shape using any color, font or line width.  

The actions supported by Sikuli Slides are as follows. 

Click, Right Click, Double, Click, Type, Drag and Drop, Caption, Wait, Browse, Delay/Sleep, 

Exist, Not Exist. 

 Parameters: Sikuli Slides allows you to parameterize the value of this string.The 

enclosing < and > are special markers to indicate that whatever in-between is a 

parameter. A parameter is like a place holder. Its value will be specified later at the 

execution time. 

Eg: Username<name > , where name is a parameter. 

 Controls:Sikuli Slides is best suited for describing interactions that follow a linear 

pattern. That means interactions that have a well-defined sequence of steps. Each slide 

indicates a step. A group of slides are executed from the beginning to the end. In some 

situations, one might need to break away from this linear pattern. To perform this, Sikuli 

Slides provides the following set of control tags. 

  Skip, Optional, Bookmark, Pause 

 

PROCEDURE TO EXECUTE: 

 
1. Start Sikuli Slides. Figure 1 shows the Sikuli Slides opened. 

 

 
Figure1.  Sikuli Slides 

2. Drag and drop the slides file (.pptx) into Sikuli Slides to open 

3. Click the Play button to execute. 

 

We can execute the slides in command line as well using the following command 

$ java -jar sikuli-slides-1.4.0.jar execute helloworld.pptx 
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SAMPLE EXAMPLE:  
 

Suppose if I want to open some content after searching in google. The steps to be involved are. 

 

1. Open a new Microsoft PowerPoint. 

 

2. In slide 1, create a text box and fill it with the action you like to perform. Here it is to 

open www.google.com. Action is shown in figure 2 
   . 

 
Figure 2.  Step 2 to open www.google.com 

 
3. In slide 3, specify the target of interest with any shape(i.e here Rectangle) .Specify the action to 

be performed in text box. Figure 3 shows the discussed action. 

 
Figure 3.  Step3 is showed . 

 

4. In slide 4, Click on the search button. This action is shown in the figure 4. 

 

Figure 4. Step 4 is shown 

5.The file is saved in .pptx format . Drag and drop the slides file (.pptx) into Sikuli Slides to 

open. 

 

       6. Click the Play button to execute. 

PRODUCTIZATION BY ADOPTERS 

Image based automation is bit slower compared to Object based automation. Other 

challenge with image based automation is handling themes and skinned applications as it relies 

on visual technology to map images. But it can be minimized and worked around.  

http://www.google.com/
http://www.google.com/
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The future trend for automation can be combination of object based and image based automation 

to reach the maximum extent of automation coverage. 

There is no single tool providing these two methodologies combined in one so far. There 

are very few enterprise tools which provide IB methodology as an extension along with core 

traditional OB/HB methodology. Silk Test is one of them. It is not possible to integrate other 

tools or methodologies with enterprise tool either. But, the option is wide open with Open 

sources tools where Front-End automation adopters have variety of choices to integrate with. 

Sikuli is one of the finest open source tools based on IB methodology. Selenium is another fine 

open source tool based on OB/HB methodology. These two tools can be tightly integrated to 

realize the full potential of Front-End automation. 

The framework for our AUT is made adopt the multiple methodologies to accelerate Front-

End automation. Here are the steps 

 
1. Include Sikuli Java API 1.0.2 jar with automation project. 

It is very simple, like adding any 3rd party jar to java project. In case a maven repository is 
used, add the following maven dependency in pom.xml file: 

 

<dependency> 

 <groupId>org.sikuli</groupId> 

 <artifactId>sikuli-slides-api</artifactId> 

 <version>1.4.0</version> 

</dependency> 

 
2. SeleniumWebdriver latest version jars with automation project using Java binding. 

It’s fairly simple, like adding any 3rd party jar to java project. In case if maven repository is 
used, please add the following maven dependency in pom.xml file: 

<dependency> 

<groupId> 

org.seleniumhq.selenium 

</groupId> 

<artifactId>selenium-java</artifactId> 

<version>2.39.0</version> 

</dependency> 

 

The Sikuli Slides includes both IB and TB methodology. However, the TB methodology is not 
stable though. 
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Figure 5. Image (IB) and Object/Hook based (OB/HB) automation method efficiency 

Figure 2 depicts the efficiency it brings to Front-End automation when both image based 

and object/hook (OB/HB) automation methodologies used together. It’s not that one 

methodology to replace other and vice versa. This hybrid methodology is strongly recommended 

for increasing automation coverage to address most of the challenges with Front-End 

automation. It works seamlessly and complements one another well. Each of the methodologies 

satisfies certain needs and has its own strengths and weaknesses. Both methodologies are here to 

stay for a long time and the combination of these methodologies can really revolutionize the 

Front-End automation. 

POSSIBLE EXTENSIONS 

Another major methodology is text based automation (TB) which is right now catching 

up with Image based (IB) automation methodology. These two methodologies TB and IB are still 

blooming and certainly they will play a key role in revolutionizing Front-End automation. It may 

possibly replace the traditional automation methodology (OB/HB). For now text based (TB) is a 

possible extension with other two automation methodologies. 

 CONCLUSION 

 

This paper addressed many challenges with Front-End automations and different approaches available 
for meeting them. It highlighted the traditional automation methodology drawbacks and way forward to 
overcome them using next generation automation methodology. It is made clear that return on investment 
is high when automation coverage is high. 
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The rapid automation is possible with combining both the methodologies (traditional and next 
generation) and switching between them is seamless as well. The big gain is with automation coverage 

which results in savings in terms of time, effort and resources. 
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