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Abstract 
 
The concept of user’s routine intentions is focused on this paper. A proposal, based on this idea, is 
made to develop applications with enhanced usability. Its goal is to add new user interface (UI) 
specification techniques to already known UI description models, in order to make it possible to 
translate the user’s most desired intentions into a discourse of as few as possible intuitive interface 
interactions. An indication of how to integrate routine intentions in requirement analysis and 
design is also presented, as well as a case study: the development of a tool for image edition in the 
frequency domain using the proposed paradigm. 

1 Introduction 
Usual notations for describing system interfaces, such as transition diagrams and cognitive 
models, do not lead naturally to the identification of reiterative procedures. Our proposal consists 
of increasing the semantic content of these (and possibly other) notations, aiming at guiding the 
design of the human computer interaction towards system usability. 

Usable systems provide users with convenient means to accomplish objectives. Such 
means should help translating the user’s intentions into as few as possible intuitive interactions. 
Good translations are, therefore, prerequisites for the development of usable systems, since the 
aim of effective interfaces is a concise portrayal of the user’s mental map. On the other hand, 
unsubstantial and confusing translations indicate that the user’s intentions have to be dealt by a 
complex process in order to be executed by the system, indicating a lack of usability. 

In most application domains, it can be observed that users repeat certain actions, aiming 
at satisfying their most frequently desired intentions. Although transition diagrams and cognitive 
models help improving system usability and describe system interfaces in a clear way, they do not 
emphasize such routine intentions. Thus, interface design may become less productive, since the 
option to automatically accomplish monotonous, tedious and even frustrating tasks is not 
necessarily available, forcing users to spend more time performing their most desired intentions. 

This paper formalizes the proposal that user’s routine intentions contribute massively to 
the improvement of human-computer interaction design from the usability viewpoint. As a 
consequence, it is also suggested that system design processes and frameworks should produce 
interfaces where the operations that implement routine intentions are as automatic as possible.  

A frequency domain image edition tool, through the Fast Fourier Transform (FFT), is 
used as a case study in this paper. FFT is a powerful signal-processing algorithm, since it allows 
the definition and an efficient usage of image filters (Jain, 1989). However, as shown here, the 
manipulation of tools that implement FFT is not an intuitive process, demanding mathematical 



knowledge on the subject. Usable and intuitive interfaces would allow the FFT potential to be 
exploited by reluctant lay users, since a key point for a system to be accepted is its usability. 

This set of applications was chosen as a case study, also, due to the fact that it is strongly 
used to combat periodic noise in images. This practice is identified as a routine intention, therefore 
becoming a major guide for the human-computer interaction design of such kind of tools. An 
image database, as well as a freeware version of the tool presented in this paper, is available for 
downloading at www.cin.ufpe.br/~imagens/fourierstudio. A comparison between the tool 
developed following the aforementioned proposal with other frequency domain image edition 
tools, in the context of human-computer interaction, is also presented here. This is aimed at 
confirming the hypothesis that the usability of one application is related to its competence in 
satisfying routine intentions. 

2 Routine Intentions 
An intention can be considered as the desire to obtain specific output from an application after 
some corresponding input is provided. User intentions are strongly related to system 
functionalities. The bridge between them is the way input and output are interchanged between the 
user and the system, a major responsibility of the user interface. Some intentions can be fulfilled 
by simple UI interactions, while others can only be achieved through many complex interface 
operations. Users, therefore, unconsciously build their own interface mental map after dealing 
several times with an application. Such mental map is a translation set that reflects the effort users 
have to dispend in order to satisfy each one of their intentions, translating them into UI operations. 
 Some mental map translations are more commonly performed than others, as they bind 
user intentions to key system functionalities. These specific intentions are defined in this paper as 
being user’s routine intentions. As it will be seen later, it is desired that translations evolving 
routine intentions and key system functionalities are as simple and automatic as possible. 

3 Enhancing Some Common Models of HCI 
This section discusses some ideas related to adding semantic content to common models of HCI, 
in order to make them support the concept of routine intentions. The transition diagram design 
notation and the GOMS cognitive model will be focused on (Dix, Finlay, Abowd & Beale, 1998). 
 A transition diagram has a set of nodes that represents system states and a set of links 
between the nodes that represents possible transitions. Each link is labeled with the user action 
that selects that link and possibly other computer responses (Shneiderman, 1998). Although 
transition diagrams are effective for following flow or action and for keeping track of the current 
state plus current options, they do not emphasize the sets of user actions belonging to key system 
functionalities, which are related to routine intentions. A simple suggestion to overcome this 
limitation would be to identify critical paths in the transition diagrams related to routine 
intentions. Some proposals to accomplish this task include painting, with the same color, nodes 
belonging to the same critical path or labeling links between them as “special routine path links”. 
The interface designer, in a later stage, would be able to collapse nodes belonging to a same 
critical path into fewer nodes or even into a unique node, bearing in mind the automation of the 
user actions related to the routine intention. This transition diagram enhancement approach is also 
applicable to similar notations such as statecharts.  
 GOMS is an acronym for GOALS, OPERATORS, METHODS, and SELECTION 
RULES. A GOMS model is composed of methods  that are used to achieve specific goals. The 
methods  are then composed of operators at the lowest level. The operators  are specific steps that 
a user performs and are assigned a specific execution time. If a goal can be achieved by more than 
one method, then selection rules  are used to determine the proper method (Bodnar, Heagy, 
Henderson & Seals, 1996). Similarly to transitions diagrams, the GOMS model does not lead 



naturally to the identification of reiterative procedures: it does not exist a way to treat a goal as a 
user routine intention. A proposal to enhance the model is to make a slight change to its syntax. 
Goals would have an additional attribute indicating how recurrent it is. According to the value of 
this attribute, the interface designer could prioritise goals in order to automate its methods, 
probably collapsing the operations related to them. 

4 The Role of Routine Intentions in UI design 
User interface software has traditionally been very difficult to create and maintain. This has been 
particularly troubling since good user interface design normally relies on an iterative approach 
based on experience and testing with real users (Hudson, 1994). The proposal presented in this 
paper states that user’s routine intentions play an important role in this iterative process, since its 
identification in early software requirement analysis stages and its use in UI design can serve as a 
mean to reducing user frustration. In this section, it is suggested how analysis and design activities 
related to routine intentions fit in the software development lifecycle. Both Rational Unified 
Process (Jacobson, Booch & Rumbaugh, 1999) and Microsoft Solutions Framework (Microsoft, 
2002), two of the most well succeeded software development frameworks, will be used to 
illustrate the aforementioned proposal. 

An analysis of the Rational Unified Process (RUP) reveals that dealing with routine 
intentions should start at an early stage, in the Requirements workflow of the first Inception and 
Elaboration iterations. In this workflow, more specifically at the Find Actors and Use Cases 
activity, the System Analyst should identify which use cases represent key functionalities, therefore 
associated with routine intentions. This will guide the Use Case Specifier, in later iterations, to 
identify use case task sequences that can be automated. The output of this activity will then feed 
the User-Interface Designer, at the User Interface Modeling activity, with enough information to 
model a “routine intention driven” user interface. Similarly, the Project Designer, during Analysis 
& Design workflow, will be able to produce meaningful use case designs in order to guide System 
Implementers in their work. Finally, System Testers , in the Test workflow, should grant that the 
output produced by the Implementation workflow satisfied the System Analyst’s understanding of 
identified user’s routine intentions.  

Dealing early with routine intentions is also the best strategy for a software development 
methodology based on the Microsoft Solutions Framework (MSF). As part of clearly 
understanding user goals and requirements, in the Envisioning phase, the person executing the 
User Experience role (or User Education role, in previous versions of MSF), should identify 
user’s routine intentions and help the Product Manager to introduce them in the User Profiles 
section of the Vision Document. During the Planning phase, the User Experience role should also 
consider routine intentions when analyzing user needs, creating user performance support 
strategies and conducting usability testing for all user interface deliverables. This must be reflected 
in the system Conceptual , Logical and Physical Designs. In the Developing  phase, the User 
Experience, Development and Testing roles should work together in order to produce Internal 
Releases compatible to routine intention considerations previously specified. During the 
Stabilizing phase, the focus should be on usage testing to assure routine intentions were properly 
translated according to the User Experience role point of view. User beta testing feedback on this 
issue is important and must not be ignored. Finally, after the Deployment phase and the beginning 
of a new development cycle, new functionalities are elected and must be checked for 
correspondence with user intentions. If such a correspondence succeeds, the above process 
restarts. 

Since both frameworks are based on an iterative software development approach in which 
key functionalities are prioritized, routine intentions can act as a mean for guiding this incremental 
system building process. Furthermore, some routine user intentions are very complex by nature 



and, therefore, it is expected that the use of system functionalities related to these intentions 
demands a large effort (represented by many complex user interface interactions). This can inhibit 
reluctant lay users to take advantage of these functionalities, since the corresponding mental map 
subset would not be so encouraging. However, if routine intentions are taken into account during 
requirements analysis and are properly handled in user interface design, it would be possible for 
many knowledge-specific applications to be exploited by a larger amount of people. The 
FourierStudio, presented in next section, is a nice example to illustrate this approach. 

5 Case Study: FourierStudio 
In order to illustrate and validate the concepts presented in this paper, an image edition tool was 
developed according to the proposed approach. An instance of the Rational Unified Process was 
used in its development. However, the Microsoft Solutions Framework (and possibly other 
frameworks) could be also applied. 

FourierStudio is an image edition tool that works in the frequency domain. This domain 
is an alternative representation of any image, and it is obtained after applying the Fourier 
Transform in the well-known matrix representation. For computing this transform efficiently, 
FourierStudio uses the Fast Fourier Transform (FFT) algorithm. Working at the frequency domain 
is required when dealing with features that are not easily treated in space representation and that 
can be simply handled in the frequency domain. However, understanding the properties of the 
frequency domain is demanding, restricting the use of this technique. Though extremely powerful, 
frequency techniques are not available in pictorial image processing platforms as, for instance, 
Photoshop. These characteristics guided the development of FourierStudio, an application that 
combines the power of the Fourier Transform with usability for common users, enabling the use of 
this image edition technique to new application domains. 

During the Requirements workflow of the Inception phase, it was observed that a common 
use of FFT based image edition tools is to filter periodic noise. This type of problem, illustrated in 
Figure 1, is typically handled at the frequency domain, where the noise becomes concentrated at 
clearly defined regions. Therefore, this intention was classified as being a routine intention. 
During the interface design, this intention was taken into account and its interface operations were 
automated, attempting to make the user mental map simpler. In order to validate the usability 
features of FourierStudio, an experience was developed to compare the usage of the tool against 
the usage of a popular image processing system, ENVI, that offers frequency domain techniques. 
  

 

Figure 1: Filtering periodic noise with FourierStudio  

 
ENVI (the Environment for Visualizing Images) is designed to address the numerous and 

specific needs of those who regularly use satellite and airborne remote sensing data. It uses a 



powerful structured programming language, the Interactive Data Language (IDL), which offers 
integrated image processing operations. This characteristic gives enhanced flexibility and 
capabilities to the application, which is largely used by remote sensing experts. The interface 
operations needed to achieve the aforementioned routine intention in ENVI contribute to a 
complex and deep mental map. The process starts at the selection of the image to be edited, using 
a common windows interface. Then, the Forward FFT option is selected at the main menu, leading 
to a window where the user must choose the image band in which the operation should be applied. 
ENVI works with multiple image bands (its internal representation of images), and users always 
have to manage these bands in memory, keeping track of the results of each operation applied. The 
Forward FFT operation results in a new band, which the user can visualize and edit. However, to 
edit this new image, the user must define another image, a mask, that will be combined with the 
transformed input image. Defining this mask requires accessing a new menu, in which the user 
must create a filter mask, defining regions and operations associated to them. Then, this  mask is 
sent to memory where it can be multiplied by the FFT result image, leading to a new result band. 
Finally, the Inverse FFT option can be selected at the main menu window, and selecting the last 
generated band leads to an edited image band, that can be displayed or saved by the user. 
 Achieving this routine intention in FourierStudio is performed by a much simpler set of 
interface operations. The first step is the selection of the image to be edited, using a windows 
interface like ENVI. Then, the user must click the Edit Button and the application starts the 
automatic processing throughout this common user intention, ending with the display of the 
filtered image. Users do not need to manually edit the image frequency domain, neither to 
visualize it. The application developed using the ideas presented in this paper resulted in a more 
usable tool, through the automation of interface operations related to routine intentions.  

6 Conclusion 
Incorporating routine intentions identification and analysis in software development lifecycle is a 
practice that does not demand too much effort, but can cause a remarkable impact in user 
satisfaction and system usability. Besides that, encourages reluctant lay users to explore 
functionalities of more complex systems. 

In the presented case study, the technique allowed the power of the Fourier Transform to 
be used by non-expertise users. In addition, it made possible for users that already know how to 
work with the FFT to be more productive. This significant achievement is also suitable to any 
other application domain, since requirements analysis and design are managed accordingly. 
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