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Usability Minimalist Definition  
Software usability (or any other man made purposely-designed object) means keeping things to a 
minimum.  This entails cutting out irrelevant and unnecessary steps and alternatives in order to achieve 
efficiency, decision time, facilitating user design tasks with concise, factual texts which are directly 
relevant to user and functions and to reduce errors caused by following incorrect paths. 
It’s all about reverting back to simplicity. The issue of what is easy or difficult is subjective based on the 
external aspects of know-how, ability, intuition and influences applied in conceiving, designing and 
distributing the software for industrial application.   These factors tend to be rather abstract to user 
perception and ability and need to be carefully reconsidered.  
Those who find software hard to use, hence the term unusable, are not usually fully aware of the 
constraints and restrictions attached to its use and application.  The program may not even be designed 
for the same purpose intended by the user.  
Inadequate configuring by the developer or simply just too hard for the user to fathom, are another two 
points to reckon with. 
Even though of great controversy, mutual decisions do exit as to which are the characteristics and 
features a software application should have in order to reach a high standard of usability.  It is, 
nevertheless, always advisable to consider the software’s typology (as laid out below for HMI interfaces) 
and apply it with the most suitable rules, methodology and guidelines possible. 
To finish, it is important distinguishing between usability and utility, aimed at satisfying immediate and 
concrete needs and from the ‘Gee-whiz’ consumer products and objects which are marketed with 
sensational design but little much else on the functional side, certainly not when it comes to software 
for industrial automation.  
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Software Interface 
Software is a product with particular characteristics.  To start with, it is not an object of beauty to 
astound and mesmerize.  Its duty is not to entertain but to solve problems of a certain type.  It cannot 
just materialize in your hands on its own but needs the help of another component, the computer, in 
order to do so and accomplish the task set down.   
Gone are the days when software designers/developers were also the end users.  Now a consolidated 
separation has emerged between those who design and those who use it.  This separation has left a 
great divide evolved from product usability problems.    
According to R. Norman software product usability measures the cognitive distance:  

• The project planner’s model, being the product model and its features which user is able to use 
(based on past knowledge) and applied in product, and  

• The user model, being the product’s functional model built by the user (also based on user 
knowledge and ability) and who regulates product interaction.   

Communication takes place between: 
• The software product, the interface (present) and the project planner’s model (absent), and 
• The user (present). 

 

Human-interface Communicatinon 
The human-interface communication is similar to the person-to-person communication model.  The 
interface can be envisaged as a message sent by the project engineer-developer to the user.  Both have 
their own mental (perception) model, which is a selective representation of reality, evolving with 
experience, contact and interaction with their surroundings, things and people.  They also have a 
conceptual model of what the interface must do.  It may be the way in which the user conceives and 
understands the interface and the way in which the project engineer conceives and incorporates into 
the interface.   

 

 
As you can see by studying the above diagram, communication takes place between the user and 
interface (both always present).  The engineer has set specific actions in order to get certain results.  The 
user also thinks that these specific actions will get certain results but these results are not the same as 
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originally thought by the user when exchanging messages with the interface, but those of the engineer.  
A mismatch has occurred.   
In fact, if you indicate with A the significance of actions provided and incorporated into the interface by 
the engineer (according to their own mental and conceptual model) and indicate with A’ the significance 
of the same actions implemented by the user within the same interface (according to their mental and 
conceptual model), then if:   

• A and A' match: the interface will respond adequately, user and engineer are on the same wave 
length,  

• A and A' do not match: the user’s actions have not been foreseen for by the engineer and the 
interface responds inadequately, user and engineer are not on the same wave length.   

The second example shows that the user needs to learn how the interface really works and its 
constraints. 
The main objective of usability is to make technology disappear into the background until it becomes 
transparent enough for the user to concentrate only on his work without any interface distraction. 
 
Conclusively in order to be usable a software product must:  

• be suitable for the needs and expectations of end user requirements according to specific 
conditions;  

• be easy to understand, learn, use and gratifying to use;  
• allow activity specifications to be performed correctly, quickly with satisfaction.  
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Human-Computer Compatibility 
Interface usability (software product) does not solely depend on the computer’s scientific-technical 
preparation but also on compatibilities involving social sciences and human behaviour.  
In fact human-computer cognitive compatibility (and therefore human-interface) should be able to 
abide to these three rules: 

• an interface should be physically compatible with morphology and human perceptions and 
actions; by means of using the three most involved senses (sight, touch, hearing), through use 
of the character sizes, colours, text scrolling, command response time, as well as workstation 
space and surroundings.   

• An interface must also be compatible with those features concerning human communication, 
instincts and memory in solving problems; the interface should have an interpersonal, human-
like way of dialoging, requiring interaction and redundancy, with short and long term memory 
capabilities, and finally human and automatic procedures in solving problems using different 
strategies where, in this case, trial and error is used by most. 

•  An interface must react accurately and in the right context; this clarification allows certain 
areas of application usability to be narrowed down and delimited. 
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Usability Concepts. 
 
The ISO standards 

Software usability is also regulated by the ISO standards, particularly the ISO 9241 standard for 
ergonomics of human-system interaction. 
Part 10 defines the general ergonomic principles to apply when designing human-computer dialogues 
which should result as: 

• suitable for the task;  
• self descriptive;  
• user controlable;  
• conformable with user expectations;  
• error tolerable;  
• suitable for individualisation;  
• suitable for learning.  

Part 11 defines usability being the extent to which the product can be used by specified users to 
achieve specified goals with   

• efficiency, being the accurateness and completeness of results achieved;  
• effectiveness, being the  resources used to reach goal;  
• satisfaction, being user acceptance and ability to work in comfort with the system  in a 

specified context of use. 
This last definition (with the repetitive use of the adjective “specific”) specifies the concept of software 
usability.  In fact, those who design software interfaces, including websites, should always ascertain: 

• who to refer to and which type of user is going to use it  
• why and what aim is it needed for  
• where and in which situations is it going to be used.  

These three parameters can be measured (at least empirically) to indicate which are the main 
ingredients needed in obtaining a certain degree of usability, keeping the user’s particular 
requirements, task priorities and context in mind.  
 

 
  

The distance of U from the theoretical system’s origin represents the attributed system usability value.   
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The principle ISO usability standards  
 
ISO/IEC 9126 
Information technology - Software product evaluation - Quality characteristics and guidelines for their 
use. 
ISO 9241 
Ergonomic requirements for office work with visual display terminals (VDTs). 
ISO 13407 
Human-centered design processes for interactive systems. 

 
 

The 10 Nielsen heuristics  
 
The 10 Nielsen heuristics on interface usability, derive from applying factor analysis techniques in 249 
usability problems.   
 

1 – Visibility of system status 
The system should always keep users updated on what is going on, by supplying appropriate feedback 
within reasonable time. 
To know if an object is a link and where does it lead to  
Icon or text under intensification means that function is not available  
Sign of on going activity (hourglass, text messages, progress bar etc.)  
 

2 – Match between system and the real world 
The system should speak the user’s language, with words, phrases and concepts familiar with the user 
rather than system-oriented terms.  Use of text messages, icons and actions should be concise and 
commonly known to the layman as user ("save with name", “recycle bin” icon, “copy and paste” action). 
Garantee associations between objects and information 
 

3 – User control and freedom 
Users should have full control of all information contents and be able to move about among the various 
arguments freely. 
Avoid long intensive and compelling procedures (registering) 
Avoid predefined paths without shortcuts 
Avoid unwanted actions by user (automatic opening of unwanted page) 
  

4 – Consistency and standards 
Users should expect that system follows interface conventions and not leave user wondering whether 
different words, situations or actions mean the same thing or not.  
Each page should show some recognizable element (logo, graphical style, etc.) 
Keep same environmental feeling.  
  

5 – Error prevention 
Avoid subjecting user to ambiguous situations, critismn that may cause error. 
Give user possibility to return back.   
Prevent error occurrences with careful design.  
 

6 – Recoginition rather than recall 
Instructions for system use must be clearly visible and easily retrievable. 
Design simple and schematic layouts.   
The user cannot be expected to remember the position of objects that characterize each page.  
Make sure that user is not made to rediscover the interface each time they use it.   
 

7 – Flexibility and efficiency of use 
Provide user with alternative interface uses (to cater for both for the non expert and expert user). 
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Provide hierarchical navigation for the less expert user. 
Provide accelerators for the more expect user. 
  

8 – Aesthetic and minimalist design 
Give more importance to content rather than appearance. 
Do not put too much emphasis on irrelevant or rarely needed objects (over elaborated images, etc.). 
Avoid putting information content in page background. 
Avoid causing user distraction or confusion. 
 

9 – Help users  
Help users recognise, diagnose and recover from errors. 
Error messages should be expressed in plain language (without code). 
Error messages should indicate the problem pricisely and suggest an appropriate solution.  
Request user confirmation for important actions. 
  

10- Documentation 
Even though the system should be usable without documentation, it should however be made available 
for confrontation and help.  
It should be easily retrievable.  
Focused on user’s task.  
Structured on a list of concrete steps that is not too long to carry out.  

 
 

Usability evaluation 
 

Heuristics: investigation on usability requirements by experts based on experience rather than 
theory. 

 
Walkthrough: inspection method. A group of experts, engineers, technicians and users express their 

own evaluations on the effects of the interface on the end user.   It is important that product 
results easy to use.   

 
Proactive field study: involves observing users ‘thinking aloud’ while performing tasks using the 

interface.  This can be done in a laboratory or in user’s working environment.  Interaction 
between user and evaluator is essential.  

 
Usability testing: Observing user/interface interaction while user performs a set task with follow on 

behaviour analysis.  Quantitative measures are possible.  
 
Questionnaires: evaluation tools can be administered in the form of questionnaires and given to 

users from different backgrounds. This implies assessing the user’s interface knowledge 
through a ‘hands on’ technique where each representative user is given the same set of tasks to 
work on with a questionnaire to fill in afterwards.  The evaluators can use the results from 
these questionnaires to see if the interface supports the users to do their tasks.  
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Emerging HMI usability requirements 
 
"An HMI interface is usable when it satisfies the information needs of the end user who is using and 
interrogating it, by being provided with facilitated access and browsing with contents that are easily 
understood.   When there is a lack of information, process management becomes inefficient.” 

Navigability: existence of a navigation and orientation system through the system’s graphical 
pages.  The user should not feel disorientated due to ambiguous or non homogenous control 
buttons.  The user must know where they are and how to return back to where they were last 
without any discrepancy.   

User expectations: information and/or services must match user expectations. User expectations 
should be fulfilled for time spent visiting websites.  Make sure website lives up to user 
expectations.  

Concise and thorough contents: information should be transparent and concise in every detail for 
easy user comprehension.  It is no way easy for a website to satisfy the information needs of every 
user in one single page content.  The user needs to be guided with general information and links to 
more indepth information, which should be made visible only if there is a specific interest.  It is 
important that content amount and detail quality be suitable to argument type and divided into 
different groups under specific headings appropriately, thoroughly with clarity.   Often contents are 
regrouped within other groups within the same project, a particular usually requested by the 
intended audience.   

Information Comprehensibility: The format and quality with which the information and contents 
are presented within the system’s graphical screen pages.  The type of language used is one of the 
most important aspects, especially for interactive operations.  There must be some kind of general 
information classification which is comprehensible to all users, even though the final content may 
be specialistic. 

Effective Dialogue: Project communication strategy. Effective dialogue is a quantitative measure of 
interface system credibility and is based both on the institution/structure brand it presents, and on 
the capability to be transparent and thorough to obtain a user confidence and trust.  

Graphics Attractability: The quality of the graphics and their visual attraction on the website.  
Graphics must evoke the right balance between emotion and comfort to capture the user’s interest 
and recognition of content use.  It must not disguise the true scope of the system.  

Data Speed: System must be fully capable of updating data in “real time”.  This means quickly and 
adequately to the process managed by the system.  Users would consider 0 to 3 seconds an 
acceptable time.  This also goes for accessing requested pages.  Quicker times would also be 
acceptable if not causing difficulty for user reactivity, diminishing user comfort and ease in 
managing the process.   
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Software interface usability principles 
 
Based on a study of human factors and ergonomics in a user-centered approach to software product 
interaction, the usability principles underlie important issues and guidelines to be referred to when 
designing and evaluating product usability (Jakob Nielson’s ‘heuristic principles’  a well known 
evaluation method, hence heuristic evaluation).   
The principles explained in the rest of this document are to be considered a discrete written summary 
of a vastly dispersed argument: 

• create a simple and natural dialogue  
• simplify task structures  
• facilitate recognition as apposed to user memory  
• provide adequate feedback rendering system status clearly visible  
• prevent interaction errors and facilitate recovery  
• be consistent  
• speak the user’s language  
• facilitate flexibility and efficiency for user interaction  
• provide help and manuals  
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Create a simple and natural dialogue 
The software product must be able to speak the same language and be coherent to the activity the 
user intends to use the system for.  It must be easy to understand in order to create a good 
user/software product interaction relationship.    
 
Engineering a simple and natural dialogue is mainly facilitated by two factors: 

• always take into consideration the user’s work style, character and requirements; 
• choose interface solutions that focus on the main task priorities, recognition, feedback and 

errors.   
 
Some guidelines to use when implementing simple and natural dialog principles: 

• get to know and keep in mind your users and their life/work styles when:  
1. organizing system contents and structure, 
2. implementing interation logic, 
3. definining menu orders, 
4. defining window and page display orders, 
5. organizing contents and objects within windows and pages; 

• provide a good system conceptual model and make organization, interaction logic, and other, 
evident so that user can foresee the effects of their own actions: interacting with a product 
without having a clear picture on how to go about things is like walking along a badly lit alley 
way, not knowing what or who is lurking in the shadows.  Users must be able to see what will 
happen and expect after each action; 

• make evident information that is effectively relevant to the user’s needs  and intended tasks, 
by avoiding information which is irrelevant and rarely used. Irrelevant information may 
distract user’s attention and perspective of task at hand; 

• anticipate, as much as possible, information that user will find in the next page or following an 
action.  

 
 

Simplify task structures 
System interaction user tasks and activities should have simple structures.  They should be designed 
and integrated in the system with the bare necessities even though it can be quite tempting for 
engineers to over elaborate due to the vast variety of design tools left to their disposition and 
imagination.    
 
Donald Norman suggests four approaches for task simplification:  

• keep task unvaried, but offer mental sustenance;  
• use technology to visualize all that would otherwise be invisible;  
• automate, keeping task substantially unvaried; 
• change nature of task.  

The first three approaches substantially envisage the importance of not changing the task that the 
user must do.   
The first and second case suggests that external aid needs to be provided (that supports the user’s 
cognitive capacity without forcing them to rely on their own memory) and feedback (that allows the 
user to control the system’s invisible components to the ends of being easily able to keep an eye on 
their working status).  For example, entering data on screen basically has the same identical task 
structure as handwriting on paper.  However, the former has the help of an automatic corrector to 
alert errors, allowing user to improve their quality of work.  The third case suggests that in order to 
keep the task structures unvaried, some of their parts (those more risky and complicated) should be 
left in the hands of technology and not the user.   
The last approach leans towards those tasks deemed intrinsically complex for the ability requested, by 
suggesting that task prototype, after resulting unsuccessful in the test phase, should be redesigned 
from scratch if need be: the objective remaining, obviously, the same, but it should be assessed and 
accomplished from a different angle.  
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Effective human recognition rather than memory 
The user should be able get a clear picture of what and how they must go about their work just by 
looking at the interface.  Once an action has been performed, the user should clearly understand what 
has happened and know what the results are.   
From the moment it is easier to recognize and remember things by seeing them directly on screen, the 
less the user is constricted to retrieving information from computer memory.  The simplest way in 
making life easier for the user would therefore be to make things apparently visible to them through 
the interface, in other words provide users with external aid to help them remember of jog their 
memory.   
It may seem trivial to say things should be visible, but on the contrary! Here are some examples of 
what this principle means by inattention: 

• made to learn by memory certain commands or information (or revert to operating guide or 
more expert work colleagues and friends); 

• not clear just by looking, whether an item (and edit field, link, button etc..), is selectable, 
modifiable or not;  

• not clear whether the requested action has been executed by the system; 
• not clear why action was not executed by system; 
• feeling disorientated while page browsing by not knowing where you are or where you started 

from. 
 
Some suggestions to facilitate recognition: 

• exploit natural mapping, this means using the natural correlation between two things, effects, 
commands, their actions and results (an example of natural mapping would be the direct 
manipulation of objects.  By using these techniques, the user is not forced to remember how 
to use the objects or describe the actions to be performed: they just simply carry these 
procedures directly out on screen by moving, for example, a document from the PC’s virtue 
desktop to the recycle bin, as one would do in real life);  

• make sure that actions consented within the interface are clearly visible; 
• keep system status evident at all times and upon each action performed by user (results of 

action taken and in what  context  found, etc..);  
• give pages one title, adequately signifying the type of information displayed or the actions to 

be performed in the window or on that page;  
• use language and graphics that are concise in meaning to user to easily understand without 

needing any translation; 
• use selection lists that have easy-to-remember admissible choices and formats;  
• provide information preview of selected object; 
• give icons and graphic symbols tool tips describing the functionality associated to them;  
• enable or disable commands based on their operative content to remind the user which 

actions are obligatory or have sequential relationships to others; 
• stick to consistency when organizing contents and objects within windows and pages, to 

prevent user from having to search the whole window or page to find what they are looking 
for. 

 
 

Provide feedback to keep system status visible 
Feedback supplies response information to actions that user has executed on the interface with the 
aim to keep the user visibly informed on the system’s current situation to prevent errors, 
misunderstanding or interruptions during HCI (Human Computer Interaction).  
This doesn’t mean that feedback should only be given as error messages on incorrect user actions, but 
it should also involve other ways of dialoging with the user about what the system is doing at that 
current moment: 

• which action the user has performed or is performing; 
• which effects action will have on product; 
• product’s new status after action has been put into effect.  
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In addition to messages, mainly used for correcting interaction errors, the ways of supplying feedback 
on the product’s current status is extremely varied:   

• observations should be visible in window during scrolling selected objects to let user know 
that certain actions, such as  'drag & drop', are being done correctly; 

• mouse pointer should change shape after graphic tools have been selected to let user know 
that certain operations are or not possible, i.e. typing in a text ; 

• the appearance of the progress indicator  to let user  know that product needs a certain 
amount of time to perform operation; 

• Emphasis should be put on object unavailability to stress that a tool is not available or action is 
not allowed; 

• No effect to interface accompanied with an alarm sound indicates that action being compiled 
is not consented by product’s current status.  And so forth. 

 
How long should feedback take?  Our recommendations are for industrial systems based on Jakob 
Nielsen’s studies and evaluations:  
 

• 0.3 seconds, the approximate time needed in order to give user the sensation that system has 
reacted instantly; 

• 2 seconds  approximately, is the maximum time needed to show results of user’s actions, even 
though user may notice a delay in system response;  

• 5 seconds approximately, is the maximum time needed to access the less frequented system 
pages.  Pages most frequented should be accessible within the time previously indicated 
above.  

• 7 seconds approximately, is the maximum time needed for accessing routine data logs, 
applying off-line production analysis on filters and database files (i.e. historical events or 
trends).  The user may notice a slight delay, but action will not have any affect on the process 
being managed.  

• 10-20 seconds approximately, the maximum time needed for accessing consistent data logs, 
for carrying out off-line production analysis applying filters and database files (i.e. extracting 
data for reports, statistics or other).  The user may notice a delay but will kept fully informed 
on the progress of actions that will not affect process being run.   
In cases of log file consistency, it would be right to inform the user that the operation in 
progress will require some time, allowing the user to cancel the operation if need be. 

  
Response times can depend on many factors (server performances and the amount of 
memory variable, type of connection speed to PLC, amount of information that must be 
transferred, etc.), but the users are not interested.  If users are left waiting too long they 
tend to think the service is not up to standard and therefore blame the product’s makers 
rather than their own incompetence.  It is either a case of ‘a bad workman always blames his 
tools’ or ‘I want it all and I want it now”. But whatever the reason, this is where client trust 
starts to decline.   
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Prevent interaction errors and facilitate recovery 
Committing interaction errors with a new product is quite normal.  Errors are bound to happen now 
and again! Let’s put it down to Murphy’s law.  Each user perceives their action as an attempt towards 
the right direction.  The error, in fact, is nothing but an action specified incompletely or inexactly.  We 
are dealing with a natural user-system dialog phenomena which is to be tolerated enough to 
guarantee the right flexibility of use in order to allow users to surf freely without wandering down 
dark alleys and bumping into critical situations.  There are some types of errors which are difficult to 
eliminate, such as slipups or oversights: an action can be unconsciously performed differently to the 
one originally intended, due to distraction or interruption.  Other kinds of errors, however, can be 
prevented with good interface designing: errors may occur due to applying a wrong interaction rule or 
due insufficient and inadequate information or knowledge.  Submerged between these error types are 
those due to a dialog model which the user does not understand or does not meet their expectations.  
The user is therefore apt to applying the wrong interface rules in respect to those required by the 
product.  
The main contribution to interaction error prevention derives, therefore from the dialog principle view 
point, from tasks, recognition and feedback.  These free factors are based on allowing the user to 
single out, refocus and adapt their actions to the possibilities offered through the interface.  Other 
ways of preventing errors involve using block functions, which impede the continuation of wrong 
actions or those which may result destructive.  
Nevertheless, since errors are possible, it is also important that the system be designed to diagnose 
them when they occur and help correct them.  
The easiest ways to ensure this happens would be to:  

• provide a function to cancel operations to restore conditions back to default and implement 
OK requests for those operations considered dangerous;  

• provide an effective messaging service (also see feedback); 
• avoid presenting pages without surf or browse options; 
• keep functions for restoring program or returning to home page available at all times; 
• provide commands for interrupting very long operations (where possible).  

 
 

Consistency 
Consistency means that dialog syntaxes (language, input fields, colours, etc.,) and semantics 
(behaviour associated to objects) should be uniform and coherent throughout the whole software 
product.  
Consistency permits the user to easily transfer their knowledge of one application to another, 
increases action and system component predictability and favors learning.   
One problem usually found with consistency is related to fonts and menus or links.  
More than often pages of various font sizes, styles and colors can be seen within the same program.  
Analogically, links are proposed in a variety of formats and colours elaborated with inexhaustive 
fantasy.    
The graphical pages are synonymous with pages of a book.  You will never find a ‘serious’ book with 
different character types for each paragraph, and different colorfully sized headings positioned at in 
the middle of one page header and to one side on the next page.  Focus is easily lost when confronted 
with a new style each time the page is turned! 
Font, page structure and graphics inconsistency not only causes confusion but gives the impression 
that no attention or care has been taken in design and therefore implies a lack of professionalism on 
behalf of product makers.  
To summarize, consistency should be guaranteed at several levels: 

• language and graphics consistency: the same word, icons and colours should each identify the 
same type of information or the same type of action throughout the product;  

• effects consistency: the same command, action and object should have the same behaviour 
and produce the same effects in equivalent situations; do not associate the same command, 
action or object with different behaviours;  
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• presentation consistency: the same object or the same types of information should be 
basically collocated in the same position, in the same format and order;  

• consistency between application environments: an application and a website are not worlds 
apart! Users use different applications to surf different websites, and learn how certain 
interface objects work.  When entering in our application/website one expects to find the 
same object typology that behaves in the way already known to users.  Alternative solutions 
use unconventional graphical objects that behave in ways unknown to users, promoting user 
uncertainty and discomfort and, without a doubt, open the gateways to interaction errors.  

 

Speak the User’s Language 
The language used at interface level should be simple and familiar to the user and reflect the concepts 
and terminology well known to them.    
Technical terms and system oriented language should be avoided as much as possible for those users 
who do not understand foreign languages. Words such as ‘default’, ‘directory’ or phrases such as 
‘document can be transferred via ftp’ should be avoided and replaced with words recognizable to 
user.  
Icons and metaphoric images and shapes are also used as language in visual imagery form to convey 
concepts that when designed effectively are easier, more efficient and direct to understand than 
actual words.   
Defining a suitable and significant language for the user, especially if symbolical, is however not an 
easy job and entails getting to know the user and their world well in order to do so.    
 
Two rules of the thumb: 

• check the user’s understanding of language (labels, instructions, lists, etc..); 
• stick to using already tried and tested icons and symbols; if they wish to use the original 

symbols, best test their comprehensibility with the product’s end user  first.  
 
 

Facilitate flexibility of use and user efficiency  
Concentrate on the User’s productivity! Purposely design tools with simplified flexibility and efficiency 
capable of meeting the needs of the user and their tasks in relation to their level of experience and 
know-how in computer technology.  The results in relation to these two aspects, the level of 
requested support, tools used and interaction strategies put into action by the users, may be different.  
For instance, a guided step-by-step approach would be more suited to the non-expert user whereas a 
more expert user would work better using shortcuts, which of course can be used by the non-expert 
users as they gain experience.    
 
Flexibility and effiency of use can be facilitated by: 

• insert 'facilities'  (i.e. system anticipation of entered terms/text) and accelerators (key 
combinations such as CTRL  V); 

• skip or jump to main points to avoid passing through intermediary points; 
• custom interface functions by modifying a few of the systems aspects based on task needs, 

user’s character and their personal preferences.   Note that once customized, the system 
should maintain those settings appropriated for user when re-starting.  Some interface 
aspects that may need customizing are:   

• the language, 
• character sizes, 
• default settings, 
• data formats and detail level, 
• graphical object availability.  

 
Another aspect of efficieny to consider is the system’s response time to user actions, which is one of 
the most critical problems in web applications.  
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Response time to each user call may depend on many factors (server and network performances, 
connection speed, and the amount of information to be transferred, just to name a few).   Not 
concerned with these endeavors, the user is rather apt to blame the product itself, triggering off a 
breakdown in trust with the product vendors.    
 
 

Provide help and manuals 
The argument for documentation (on-line help or user manuals) is rather a controversial issue for 
many a reason: 

• a good product, theoretically, should not require user to consult documentation; 
• documentation tends to compensate for product usability problems;  
• in most cases, users usually don’t bother using these support tools.  

As regards to the last point, users are apt to seek help on-line or in documentation as a last resort and 
almost never find the right solution for their specific case anyway.  The documentation contents 
seldom cover indepth information on most subjects and do not provide adequate information at a 
glance or by simply skimming through the first few lines quickly.  Lastly, as for all written texts, if the 
help online and manuals are not controlled accurately together with the end users, it cannot be 
guaranteed a reliable source.    
 
By taking into account these aspects when documentation actually does become a necessity for the 
user, it should be written with the aim to guarantee:  
• easy consultation, 
• comprehensibility with 

brief and concise texts, 
• orientated towards 

user’s activity, 
• problem solution 

effectiveness. 
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How to design better HMI graphical 
interfaces with Movicon. 

 
 
After going through the basic rules to use for creating consistent, transparent and intuitive graphical 
interfaces, we would like to give some sound tips that will help you create screens in your Movicon 
project by using graphics in the best way possible. 
The screens are the main resources in HMI system implementation.  All text and graphics, that are used 
to represent the HMI system in your project, are placed and displayed on these screens.   
 
 

Planning the screen layout  
The first thing to do is plan your project.  You should be quite clear on which tags to use and how data is 
to be represented.   
Before entering any symbols and objects make sure you have a clear picture on how you want your 
interface to look.  Think about: 
 

• How much and what information is needed. 
• How to display this information. 
• How much information should be displayed on each screen. 
• How to navigate between each screen. 

 
This is the most important part of designing your project.  Remember that a project’s success is always 
due to how well its data is organised beforehand.  
 
 
Therefore you need to think about what you want to display and how to display it.  Which parts of the 
design must be dedicated to statistics and which must be dynamic.  Thought must also be given to which 
design to use and to whether you need to import a specific type or create your own ideas directly by 
using the Movicon editor and symbols.  
 
   Tips: 

• Think about for what purpose the HMI is needed for and the operators who will use it. 
• Think about setting up the project in a way that it can be easily modified. 
• Try to avoid copying and pasting as much as possible by finding more convenient ways such as 

using symbols or by parameterizing projects.  
• Avoid unnecessary detail in the design and try not to over-elaborate displays.  
• Try to keep it to the minimum and avoid putting too much information on the screen. 
• Always take the size of the destination monitor into consideration and use the auto-resize to 

window function when needed.  
 

Avoid unnecessary details 
Being a minimalist pays.  The user gets the information they need with simple and clear concepts and 
you get to save time by leaving out the unnecessary detail that does not apply to the scope of your 
project and would otherwise cause confusion to the user.  Be more selective and if additional detail is 
needed make it show only on request by prompting user to call other pages or pop-up windows.  
 
   Tips: 

• Choose simple displays. Avoid using excessive amounts of graphical elements or animation that 
do not serve the purpose of your project.  
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• Don’t be afraid to use more screen pages.  Each screen page should be focused on a specific 
purpose with clear references to other windows for additional information and subsequent 
screen pages.  

• Provide clear and simple information.  Avoid putting too much information in one point only by 
using buttons to activate access to additional information such as pop-up windows or objects 
that become visible only when zoomed upon.  

• Use the Visibility function to make objects visible only on request such as Tags or zoom level.  
 

Check information consistency 
Consistent information is essential to any project.  The type of information you use must be consistent 
throughout your project.  This you can achieve by: 

• Using the same navigation method (menus, buttons or tabs) throughout your entire project.  
• Using the same mode to display values, make use it is used throughout (e.g. use of numeric 

displays or pointers). 
• Using a method to go back or return to the home page and make it available for use in all your 

project pages.  
• Using the same display method, font, color and position type throughout your project. 

Being consistent with the type of information you use will help the operator to orientate themselves 
with ease in whatever screen page they are using.  
 

Check object position and alignment 
Object alignment on screen contributes to creating a sense of order and transparency.  It doesn’t take 
much to keep things in a tidy fashion.  This may seem tedious at first but it promotes order and 
reliability that is crucial to any HMI system. 
Therefore be careful to judge where to place the graphical elements need in the space available by 
sizing and aligning them accordingly. 
Movicon offers graphics tools to help you design your project perfectly.  You will find toolbars containing 
all the controls needed to position and align objects the best way possible.  
 
   Tips: 

• Use the grid in the editor to make it easier to position and align objects. 
• Check vertical and horizontal alignments, especially when managing groups of information.  The 

editor allows you to select groups of objects and use commands to align them according to the 
set referenced object.  

• Check sizes.  The editor allows you to select a group of objects and use commands to set them 
to the same size used by reference object.  

• Regroup elements by information type so that users can easily find all the information of a 
certain type in a certain area of the screen.  

 
 

Use of text and fonts 
The use of text in a HMI project is very important.  Even though users can be helped by the use of icons 
or graphics, it is the way in which text is used that guides them effectively to complete the task at hand. 
In order to do this text must be simple, brief and precise by using terminology that is easily understood 
by the user.  Limit the use of abbreviations and void long and complex terminology.  
Good text can be is easier to identify and understand accompanied by the use of icons.   
 
   Tips: 

• Choose a font type that is clear and simple. Avoid using fonts that are too elaborate and 
difficult to read.  

• Keep the same font type for all the project’s text content and only use different types when it is 
essential.  

• Always align and position text in the most suitable way possible in respect to the context it is 
describing. 
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• Use an appropriate font size.  Keep this size for all text (e.g. Headings, Strings and other). 
• Carefully consider which text to use at the top by using the appropriate text object properties.  
• Select a text size most suitable to the space available by keeping in mind any language changes 

that may be implemented.  
• Always use the Movicon String resource to handle text.  This will facilitate your job of inserting 

additional languages or repetitive text.  
• Give preference to a fixed text size rather than one that changes (adapts to size of container 

object).  When using a fixed text size, make sure there is enough space available for different 
languages when used.   

 
 

Use of colours 
Using colours in your project is also very important.  It has been scientifically proven that colors transmit 
emotions.  There are many existing scientific theories (e.g. Chromotherapy) and traditions associated to 
colour.  Mother Nature uses colors to communicate.  For example it is well known that the colour red in 
nature and traditions is commonly associated with danger!  Even though there is no official standard, 
the use of colours, even in automation, is nevertheless very important in the conventional sense.  
 
The generally accepted colour code in automation: 
 

 Red Alarms, Danger. 
 Orange Warning, Alert preceding danger.  
 Yellow  Generic status alert  
 Green Regular running mode, Positive, Active. 
 Blue Neutral, positive mode. Manual Status. 
 Grey Neutral, not enabled or no info.  
 Black Contrasting or background colour 
 White Contrasting or background colour 

 
Meanings generally attributed to colours: 
  

 Red Stimulation, Excitement, Passion, Decision.  
 Orange Altruism, Optimism, Sincerity. 
 Yellow Dynamism, Creativity, Ambition. 
 Green tranquility,  Positivity, Ecology, Honesty, Realism. 
 Grey Neutrality, Uncertainty. 
 Black Power, Denial. 
 White Purity, Transparency. 
 Light Blue Friendship, Availability, Sensitivity. 
 Blue Calmness, Stability, Solidarity, Trust. 
 Brown Corporeality, Materialism. 
 Purple Nobility, Dignity, Art, Fantasy. 

 
 
 
   Tips 

• Always take into consideration the use of colours in HMI screen animation properties, static 
drawing colours. 

• Give reference to a specific colour palate so that the same colours are always used for the same 
meanings 

• Be careful with contrasting colours: when choosing colours, always consider what impact the 
background colour will cause on those used in the foreground.  Try to obtain a subtle contrast.   

• Don’t rely on colour only: to avoid misunderstanding, add clear operating state information 
where needed by using text or icons.  For example, some operators may be colour blind.  
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Use of styles, icons and symbols 
Often different styles are incorrectly used in screen designs.  For example this happens when different 
types of icons or symbols from the library with different graphical settings are used.  Such use results in 
poor graphical quality that usually causes negative effects on comprehensibility that is more than likely 
to create a lack of confidence by the operator in the HMI system.   
If you are consistent with the styles you use, you will definitely capture the confidence the operator 
needs to have when using the system.  
 
The Movicon graphics libraries offer a vast range of icons and symbols which inevitably come with 
different style groups.  It is therefore up to you, the design engineer, to decide which style is the most 
consistent for the scope of their project.  
For example, if you use graphics that are flat and styled to the minimum, try to avoid overlapping it with 
elements with 3D effects if possible.  
 
The Movicon object and symbol libraries offer: 
 

• Minimalistic Styles: generally created with flat type graphics using a few colorrs and little detail.  
They are without shading, shadow, raised and glossy effects.  
Example: 
 

 
 

 
• Realistic Styles: generally created with bidimensional graphics with realistic detail using 

contours, shading for 3D effect, details and colours.  
Example: 
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• Isometric Style: there is a specially designed symbol library containing a range of symbols of 

various typology created with bidimensional graphics that are used for creating 3D layouts. 
Example: 
 
 

 
 
 
 
 
 

Use of Templates 
Movicon supports the use of Styles.  This means that each graphical element can assume a different 
style to the one they were originally designed with without causing any modification to the way they 
function.  
In addition Movicon also supports the use of Templates to allow you to save a great deal of time in 
performing repetitive operations.  Templates are objects design for a specific purpose which can be 
parameterized by receiving tags in function with the point they are called from.   
These techniques are usually intended for the more expert user and are of significant importance when 
used to save on project development time and reduce errors.   
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