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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
 
TECHNICAL COMMITTEE NO. 3: INFORMATION STRUCTURES, DOCUMENTATION AND 
GRAPHICAL SYMBOLS 
 
Preliminary Work proposal: 
Dynamic representation of graphical symbols 
 

1. General  
Visual displays are widely used in industrial applications for human interaction for many types of products 
and systems. Typically for the modern type of display is that the graphic representation of an object is not 
static but will dynamically react due to the automatic behaviour of the product/system or due to manual 
actions by the operator leading to change e.g. colour, shape, etc. In case standardized symbols as 
presented in IEC 60617 DB or IEC 60417 DB are used on these displays, there may be a need for 
standardize the dynamic representation of the graphical symbols to be used.  
 
Such examples include time and state-dependent graphical symbols for use on screens and displays 
such as: 

• Icons used on screens of personal computers, mobile equipment, mobile phones;  
• Dynamic symbols used on console and monitor screens of HMI (Human-Machine Interface) 

systems and Supervisory Control and Data Acquisition System (SCADA); 
• Icons and symbols used in “interactive” documents, such as user guide and operation instruction, 

presented in electronic form  
• Engineering tools, e.g. CAD, including test features with dynamic representation of simulated or 

actual engineering result 

2. To be evaluated 
The use of dynamic graphical symbols is very general, and the needs and possibilities for standardize the 
use have to be evaluated in order to circumscribe the application area of the possible standard. This 
chapter includes some areas for further evaluation. The areas are shortly described without any 
graduation of importance or availability for standardization. Regarding the possibility for standardization, 
see chapter 5. 
 
Mainly two classes of dependencies need to be considered: 
 
- The use of state-dependency shall consider not only the stationary operations but also specific states, 
e.g. transient states occurring e.g. during start-up or shut down process. During these cases the 
operational temporary limits may be exceeded without having the need for the operator to act; the 
transition period between two defined states may require a specific appearance of the graphical symbol, 
e.g. a yellow colour indicating the transition periods of the road lights when changing from the status 
STOP represented by red lights to the status GO represented by green lights and vice versa; 
 
- The use of role-dependency shall be investigated, resulting in that a dynamic symbol may reflect an 
alarm or message, which however is not relevant for the task of an operator, but related to repair or 
maintenance people. 

2.1. Type of dynamic representation 
The form for representing dynamic changes of the symbols may differ a lot from application to application. 
Below a number of possibilities is described which may be used when presenting the symbols. These 
forms shall be considered in the standardization process. 
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2.1.1. Change shape 
The graphical symbol may switch - at constant other features, e.g.  colour - among a number of 
predefined shapes to indicate the different stages or levels (e.g. of material in a container) of the object 
being represented by the symbol. The different shapes shall be defined in such a way that always the 
“basic shape” referring to the standardized “static” symbol can be recognized. The alternative shapes 
should easily and unambiguously be understood and clearly visible to indicate the relevant stages of the 
object. 
 
Example:  
The symbol switch used in a SCADA application may have up to four stages; closed; open; out of service 
(due to repair or maintenance); earthed/grounded) depending on the type of switch. 
 
The number of stages shall be limited and, if possible, reusable for all symbols. The definition of separate 
stages for different symbols is deprecated and shall be avoided. 

2.1.2. Change colour 
A simple form of dynamic representation at constant other features, e.g. shape, size is to have a   “static” 
symbol changing its colour to indicate different stages/levels. The change of colour is typically used in 
tools for electric design or configuration of logic systems to highlight connection lines or terminals when 
they are active or powered.   

Changing colour may, as well, be used together with other dynamic representation, such as changing 
colour on a scale at a certain limit.  

For the use of colour the relevant safety and warning sign standards, i.e. IEC 60073, IEC 61310-1, ISO 
3864, ISO 7731, ISO7010 have to be considered to keep consistency in the use of colours.   

Example: Warning sign in a display lighting up in red. 
 
Note: 
In order to have a consistent appearance of the colour, each colour used shall be clearly associated with 
its meaning in the context of the standard. Each colour shall be defined by its code, its textual name 
within the code and be based on a publicly available colour coding system. The use of the RAL colour 
coding system as reference system is recommended, see https://www.ral-farben.de/uebersicht-ral-
classic-farben.html?&L=1 
 
Some colours have already now been identified which could be possibly used, e.g. in the case of a traffic 
light, the following colours may be used: 
- RAL 3001 (signal red) or RAL 3024 (luminous red); 
- RAL 1003 (signal yellow), RAL 1026 (luminous yellow) or RAL 1023 (traffic yellow); 
- RAL 6032 (signal green) or RAL 6024 (traffic green). 

2.1.3. Change appearance  
Similar to the change of colour at constant other features, is to change the visual appearance of a symbol 
by,  

• fading out; 
• fading in; 
• changing brightness 
• changing frequency of light, e.g. twinkling 

 
Example:  

The grade of importance of a warning sign is shown by twinkle and brightness  

2.1.4. Change size 
A selected symbol in a visual display or an electronic document may change its size in relation to the rest 
of the presentation due to  

• highlight the symbol by raising its size in both directions with the same ratio to stress its 
importance 

• reducing the size in both directions with the same ratio to indicate less importance; 
• highlight the symbol by raising its size in both directions with the same ratio indicating that the 

object has been selected for further action coming along optionally e.g. with associated technical 
data.  
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Example:  
A smaller symbol has been selected for execution by the operator. For best usability the selected symbol 
will blow up to a more readable size. 

2.1.5. Sound association 
Depending on the status of an object a sound, e.g. associated with an alarm, may be associated together 
with a graphical symbol. 

2.1.6. Representation of a transition 
Symbols may, automatically or manually by an operator, be moved (drag & drop) in a screen to indicate a 
change of status or behaviour. The moving of the symbol on the screen may indicate a physical transfer 
of the represented object or indicate a transition from one activity / stage to another.  
 
Example:  
The display of the screen may have different “application areas” which requires the operator to move a 
symbol from the “presentation area” to the “execution area” for activating an operation on a selected 
object. 
 
Note: This type of representation is not applicable for symbols with connection points for interconnection 
lines. 

2.1.7. Add-in or change letters/text 
Figures in form of simple letters/numbers or a written text or digital values may be used in conjunction 
with graphical symbols. These letters or text may be dynamic to indicate different stages/levels or limits 
or they may present the current values of an measure in the process. 
 
Example:  
The operation of an object is out of order which is indicated by the text “Out of order” in conjunction to the 
symbol in a representing the object in a graphical display. 

2.1.8. Combinations of above 
A huge number of combinations of the dynamic representations described above can be used. The 
variants are probably too many for the possibility of standardization.  
 
If dynamic representations will be standardized, then a decision is required whether it should be allowed 
also to apply combinations thereof or not. If combinations are supported, appropriate rules shall be 
established. 
 
As dynamic symbols are mainly used in the control of a process, it is advised to consider the following 
guidelines: 

- Alarm systems - A guide to design, management and procurement; The Engineering Equipment and 
Material User’s Association, Pub. 191, 1999; www.eemua.co.uk 

- Process plant control desks utilizing human-computer interfaces – A guide to design operational and 
human interface issues; The Engineering Equipment and Material User’s Association, Pub. 201, 
2002; www.eemua.co.uk 

2.2. Reason for dynamic representation 
The rules for changing the representation of a symbol as described in 2.1 shall be well-known when 
applying dynamic graphical symbols. This chapter describes some reasons which shall be considered if 
the standard for dynamic graphical symbols will be prepared. 

2.2.1. Change of status in the supervised process 
The most obvious reason for using a dynamic symbol may be the case where the symbol is used in a 
supervisory system to represent an object which by changing its status will influence the supervised 
process. This is applicable for supervision of electric power systems (SCADA) and other industrial 
processes like process control systems.  
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It should be noted that even if the supervision basically uses two status/positions (e.g. ON/OFF) it is often 
required also to indicate other status like faulty, transition or no information available. 
The supervision of some objects may require an analogue multi-graduated presentation of the status.  

2.2.2. Change of activity 
Dynamic graphical symbols may be used in a process flow diagram where the symbols should 
sequentially highlight different process parts or activities. There could be a number of reasons to specially 
indicate an activity in the process, e.g. activity running, activity faulty, activity stopped, activity done, etc. 

2.2.3. Operators command/action 
In an interactive system with an operator/user interface using a display with graphical symbols it may be 
required to indicate the action taken by the operator. A typical action is the selecting of an object for 
further action. However, the difference between the intention to change a status of the object and the 
later on possible command to change the status is to be noted. The difference between the request by an 
operator to change the status and the actual change of the current object status has to be differently 
presented, such indicating the transition period; see also clauses 2.1.4 and 2.1.6  
 
Typical applications of symbols which can have dynamic representation based on an operator’s action 
are icons with dynamic representation. In this case will the icon typically has two stages: “Not selected” 
and “Selected”. 
 
It shall be noted, that between the point in time of selecting an object for further action, the following 
command and the check back is a transient process and may involve different actions of a e.g. a SCADA 
system, considering safety aspects which might have the need to be reflected, e.g. changing a breaker 
from OFF into the ON position starting with Object selection, Command direction, Command execution, 
Command acknowledgement and Check back indication 

2.2.4. Time controlled activities 
The form of representation of a dynamic graphical symbol may be controlled by the time. The time control 
may be set to periodically change the form or to change at a specified time or with a time delay related to 
noted time for an activity. 

2.2.5. Sporadic change 
The form of representation may, as well, be set to change sporadically as a random time set or 
sporadically change due to indicated activities, related to a supervised object or system. 
 

2.3. Area of application 
Graphical symbols in dynamic form are already used or will most likely be used in many types of user 
interfaces or other kind of information presented on computer screens. The form of representation of the 
symbols and standardized rules for its representation shall be irrelevant of the systems where they will be 
used. However, for best usability the area of application shall be clearly recognized. 

2.3.1. SCADA user interface  
For supervision and control of electric power systems are often SCADA systems used. The HMI (Human 
Machine Interface) used for SCADA and similar systems will typically display the system in a single line 
representation with graphical symbols of the same type as used in drawings. It is required to show the 
graphical symbols in dynamic form. 

2.3.2. Process control user interface 
The user interfaces (HMI) of typical process control systems are in similarity to the SCADA systems often 
using symbols representing functions or controllable objects in the process. In contrast to the electric 
power control (SCADA), the HMI of process control systems makes use of a huge number of variants of 
symbols and pictures due to the big diversity of supervised systems in industrial applications. However, 
the symbols applicable for these HMIs will often be presented in dynamic form. 

 



2.3.3. Engineering or configuration tool interface  
For engineering of modern configurable systems or products, often engineering tools with graphical 
presentation will be used. The graphical presentation will typically show the functions of system parts or 
programmes, as well as the communication between the functional parts or components.  
 
An engineering tool can be of the traditional “CAD type” meaning that its purpose is to produce 
documents which will later on be used for the design. Alternatively the tool can include simulation 
facilities or be on-line connected to the actual process. Such application of an engineering tool, which is 
often used today, requires dynamic representation of graphical symbols. 
 
The engineering in a modern configuration tool may result in an electronic document (file) intended for 
machine to machine communication, e.g. from the tool to the running system or to another tool. In this 
case the exchange format of graphical symbols should include necessary information to act dynamically 
in all application where it will be used.  

2.3.4. Different operator displays of product with interactive functions 
Graphical user interfaces or operators displays may look very different from product to product type.  

It is not the intention of this proposal to standardize such displays. However, the symbols used in these 
displays are sometimes based on IEC symbols but very often presented in more or less complex dynamic 
form especially when they are prepared for interactive usage.    

2.3.5. Warning display of products 
One type of display often less complex and seldom intended for interactive use, are the warning displays. 
Nevertheless the symbols used in these displays are very important. It is essential that the symbols are 
fully understandable for the users. A standardized format is important.  

For the use of dynamic symbols the existing standards related to safety and warning sign have to be 
considered to keep consistency in the use of such signs: 

- IEC 60073:2002,  Basic and safety principles for man-machine interface, marking and 
identification - Coding principles for indicators and actuators 

- IEC 61310-1:2007, Safety of machinery - Indication, marking and actuation - Part 1: 
Requirements for visual, acoustic and tactile signals 

- ISO 3864-1:2002, Graphical symbols - Safety colours and safety signs - Part 1: Design principles for 
safety signs in workplaces and public areas 

- ISO 3864-3:2007 Graphical symbols - Safety colours and safety signs - Part 3: Design 
principles for graphical symbols for use in safety signs 

- ISO 7010:2003,  Graphical symbols - Safety colours and safety signs - Safety signs used in 
workplaces and public areas 

- ISO 7731:2003 Ergonomics - Danger signals for public and work areas - Auditory danger 
signals 

- ISO 9241  Ergonomic requirements for office work with visual display terminals 

- ISO 11429:1996 Ergonomics - System of auditory and visual danger information signals 

2.3.6. Operation and maintenance instructions in electronic form 
Operation and maintenance instructions (user documentation) are traditionally distributed as documents 
in paper format or in electronic copies (e.g. pdf) of such documents. In modern kind of products or 
systems it will be more and more common to include some kind of interactive instruction including movies 
or “active pictures or graphics” showing the systems response of a human action. 
 
An operation instruction of this kind will have a very close connection to the output from an engineering 
and configuration tool as described above.     

2.3.7. Additional area of application 
No additional area defined. 

 



2.4.  Relevant symbols for its possible application with dynamic representations 
This proposal is in first place related to graphical symbols that already have been standardized and can 
be found in the below referred international standards:  

- IEC 60417, Graphical symbols for use on equipment; 

- ISO 7000, Graphical symbols for use on equipment – Index and synopsis; 

- IEC 60617, Graphical symbols for diagrams; 

- ISO 14617, Graphical symbols for diagrams 

- ISO/IEC 11581-1, Information technology - User system interfaces and symbols - Icon symbols and 
functions - Part 1: Icons – General; 

- ISO/IEC 11581-2, Information technology - User system interfaces and symbols - Icon symbols and 
functions - Part 2: Object icons; 

- ISO/IEC 11581-3, Information technology - User system interfaces and symbols - Icon symbols and 
functions - Part 3: Pointer icons; 

- ISO/IEC 11581-5, Information technology - User system interfaces and symbols - Icon symbols and 
functions - Part 5: Tool icons 

- ISO/IEC 11581-6, Information technology - User system interfaces and symbols - Icon symbols and 
functions - Part 6: Action icons; 

- ISO/IEC 18036, Information technology - Icon symbols and functions for World Wide Web browser 
toolbars; 

- ISO/IEC 24738, Information technology - Icon symbols and functions for multimedia link attributes; 

- ISO/IEC 24755, Information technology - Screen icons and symbols for personal mobile communication 
devices. 

3. How to standardize 
In the investigation and planning work for the eventually standard the valid working procedure as 
described by the Directives shall be applied. 

3.1. Rules for dynamic representation 
A number of rules for the dynamic representation have to be worked out. The different forms of 
changeability that may be used will also require different sets of rules. Rules for possible combinations of 
different appearances shall be taken into account. 
 
In this context the meaning of a appearance needs to be clearly defined and transmitted. The possible 
standard shall provide a generic overview listing all possibilities each with its semantic meaning. 

 
The required rules for a possible dynamic representation may be prepared as a new standard or it may 
be prepared as a complementary new part 4 of ISO/IEC 81714. The latter would favour the participation 
from ISO. 

3.2. Create dynamic representation  
The standardized forms for presentation of a symbol should be defined and presented preferable in a 
database.  

It has to be decided if the dynamic representation shall be shown in a separate database or if it can be 
managed as extensions of the symbols in IEC 60617DB, IEC 60417DB.  

In collaboration with secretariats of TC 3 and SC3C as well as with Mr. Alan Maislisch of CO, a simple 
demonstration of dynamic symbols is available for demonstration purpose at  
http://dom2.iec.ch/Icons/DB1.nsf/SysByNumberEN/BD167587AA49A583C12575EE0018199D?opendocument&login  

(Login for reader with id=test3 and password=gs233) 
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4. Dynamic representation of Icons 
Basic issues on icons have been studied by ISO/IEC JTC 1/SC 35 (Information technology – User 
interfaces), in liaison with IEC SC 3C (Graphical symbols for use on equipment). The following standards 
include totally 139 icons (see also item 2.4 above). 
 
• ISO/IEC 11581-2 
• ISO/IEC 11581-3 
• ISO/IEC 11581-5 
• ISO/IEC 11581-6 
• ISO/IEC 18035 
• ISO/IEC 18036 
• ISO/IEC 24738 
• ISO/IEC 24755 

 
All of the icons are under study by JTC 1/SC 35/WG 2 and WG7 to be published in the form of a 
retrievable data base, prototype for demonstration purpose only has been made available for its internal 
evaluation at 

http://dom2.iec.ch/icons/db1.nsf 

It should be noted that some out of 139 icons have been rendered as “dynamic icons” using animated 
GIF. This prototype database was discussed at the meetings of JTC 1/SC 35 in Saskatoon, CAN, in 
August 2009. Maintenance procedures ISO/IEC FCD 11581-40 was under voting; Requirements for 
(dynamic) icons ISO/IEC FCD 11581-10 was voted; and Format requirements for icon files ISO/IEC NP 
11581-41 was under discussion. These documents together with a multilingual flavour would further be 
discussed at the meetings of JTC 1/SC 35 to be held in Madrid in February 2010. 

The standardization of icons should be co-ordinated with the planned work of preparation of graphical 
symbols and dynamic symbols for use in HMI systems and related equipment and systems for SCADA, 
as earlier described in this document. The subject should include new features such as use of colour, 
time varying and dynamic characteristics, and possibly audible information for human-machine interface. 

5. What to standardize, recommendations 
 
The table below shows the different types of dynamic representations as described in this document. The 
table is intended to be used for prioritizing of the functions in the preparation of a new standard. The table 
have been attached as an annex to this document with the intention to be used for personal prioritizing 
and comments by TC3 members or NCs. 
 
Items in the table refer to items in this document. Prioritizing shall be indicated by the scale 0-3 in column 
Standardized, where 0 means “not to be standardized” and 3 means most important to be standardized. 
 
 
 

Item Description Standardized Comments 
2.1.1 Change of shape of a symbol   
2.1.2 Change of colour of a symbol or text   
2.1.3 Change of appearance of a symbol   
2.1.4 Change of size of the symbol   
2.1.5 Associate sound to a symbol   
2.1.6 Representation of a transition   
2.1.7 Add-in or change letters/text related to a symbol   
    - Other change of a symbol  

(not defined in this document) 
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6. Proposal of Scope of the intended standard 
This standard provides general principles and detailed requirements concerning the representation of 
dynamic behaviour of objects by using graphical symbols. It takes into account visual and audio effects to 
describe different status of an object in operation and related transient situations like e.g. start-up and 
shut-down. 
This standard is directed towards designers of graphical symbols considering its use as a dynamic 
symbol in industrial applications as well as for designers of standard symbols. 

It provides additional guidelines of how to extend existing standardized graphical symbols for the 
representation of dynamic behaviour of the related object and provides input what need to be considered 
if defining new symbols. 

The definition of rules for the design of graphical symbols is excluded. 

7. Participation 
As the application of dynamic symbols is a general matter, it is advised to include ISO TC10 for the 
development of this standard as well. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
 
TECHNICAL COMMITTEE NO. 3: INFORMATION STRUCTURES, DOCUMENTATION AND 
GRAPHICAL SYMBOLS 
 
Dynamic representation of graphical symbols, Annex 1 
 
 

What should be standardized in proposed standard? 
 
The table below shows the different types of dynamic representations as described in the work item 
proposal. The table is intended to be used for prioritizing of the functions in the preparation of a new 
standard.  
 
Please fill in your prioritizing by using the scale 0-3 in column Standardized.  
Scale:  0 = Not to be standardized  
 1 = May be standardized later (low priority) 
 2 = Not very important for standardization   
 3 = Most important to be standardized. 
 
 

Item Description Standardized Comments 
2.1.1 Change of shape of a symbol 

 
  

2.1.2 Change of colour of a symbol or text 
 

  

2.1.3 Change of appearance of a symbol 
 

  

2.1.4 Change of size of the symbol 
 

  

2.1.5 Associate sound to a symbol 
 

  

2.1.6 Representation of transition 
 

  

2.1.7 Add-in or change letters/text related to a symbol 
 

  

    - Other change of a symbol  
(not defined in this document 

  

    
 
 

 

 

Form returned by: …………………………………. 

 

Representing: ……………………………… 
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