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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
CONCEPTUAL MODEL OF STANDARDIZATION  

FOR HAPTIC MULTIMEDIA SYSTEMS  
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC TR 63344 has been prepared by IEC technical committee 100: Audio, video and multimedia 
systems and equipment. It is a Technical Report. 

The text of this Technical Report is based on the following documents: 

Draft Report on voting 

100/3573/DTR 100/3630/RVDTR 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this Technical Report is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/standardsdev/publications. 
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The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

The multimedia devices covered by TC 100 used to be primarily stationary audio and video 
devices, but now comprise mobile and wearable devices, for which it is necessary to consider 
different specifications from conventional stationary devices. At first, this Technical Report 
clarifies the conceptual model of haptics issues under the scope of TC 100, and then the details 
are described to understand the standardization items of haptics-related issues under the scope 
of TC 100. 
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MULTIMEDIA SYSTEMS – HAPTICS –  
CONCEPTUAL MODEL OF STANDARDIZATION 

 
 
 

1 Scope 

This document describes the conceptual model of vibro-tactile-based haptics in multimedia 
systems and equipment used in electrical appliances, computer interfaces, automobiles, 
amusements, and communication devices. This model describes possible standardization items.  

NOTE Ergonomic aspects of haptics systems are standardised in the ISO 9241 series. The scope of that standard 
is focused on the physical specifications of the devices, signal properties and formats to ensure the common use 
with compatibility among various types of devices in haptics systems. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1  
haptic sensation 
sensation, including tactile sensation and kinesthetic sensation perceived by bathyesthesia 

3.2  
tactile sensation 
sensation detected by skin receptors 

3.3  
haptic display 
device to produce touch sensation 

3.4  
tactile display 
device that stimulates the skin receptors 

3.5  
haptic reproduction 
creating realistic haptic sensation in VR and tele-manipulation, targeting a real sensation 

3.6  
haptic notification 
notifying a user of necessary information by haptic stimulation 
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3.7  
haptic guidance 
guiding a user or the parts of the body to a desirable state regarding the position, direction, 
velocity or posture, sometimes synchronized with a specific task 

Note 1 to entry: In the broader meaning, it includes guiding the user's other physical/mental conditions to desired 
states.  

3.8  
reality class 
class of reality supposed in the displayed reality  

3.9  
haptic broadcasting 
sending of haptic signals to multiple users to share the haptic experiences of a specific person 

3.10  
vibrotactile 
mechanical vibration to produce haptic experiences 

3.11  
phantom sensation 
illusional perception that a user feels a point stimulation at an intermediate point between a 
couple of stimulators placed with a certain distance 

3.12  
apparent motion 
illusional perception that a user feels a continuous motion between a couple of stimulators 
placed with a certain distance when the stimulators are driven sequentially 

3.13  
surface haptics 
technique to create haptic sensation on a flat panel by vibrations and friction control using 
electrostatic forces or ultrasonic vibrations 

3.14  
tactile electrostimulation 
stimulating a skin via electrical current in the skin 

3.15  
mid-air haptic stimulation 
stimulating a skin in a non-contact manner using airborne ultrasound or air stream 

3.16  
surface displacement 
skin-surface displacement produced by a tactile display 

Note 1 to entry: The direction of the displacement is described with the terms, vertical and lateral. 

3.17  
surface stress 
skin-surface stress, applied force per unit area, produced by a tactile display 

3.18  
thermal tactile display 
tactile display to control a skin surface temperature 
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3.19  
haptic feel transfer 
transferring the haptic feel of a real object 

3.20  
haptic communication 
multimedia communication including touch sensation 

4 Overview of haptics in multimedia systems 

4.1 Purpose 

The purpose of the standardization is to define the performance, ensure the compatibility among 
the different types of hardware and facilitate the development and technical spread. 

4.2 Device categories 

The device categories of haptics systems are summarized in Figure 1. A vibrotactile device is 
an apparatus to send vibration to a part of a human skin via specified device such as a game 
controller, wristband, joystick, or other grip-type/wearable devices, which creates haptic 
experiences synchronized with visual and audio information. Surface haptic devices produce 
various haptic sensations on a flat panel via vibration and friction control using electrostatic 
forces and ultrasonic vibrations. A stylus device reproduces the texture via the vibration of a 
pen-like device. A wear-type device creates vibrations at multiple points on a body. Tactile 
electrostimulation, electric current in the skin, can also create haptic with no moving parts, and 
airborne ultrasound or air stream can produce haptic sensations without contact, which is called 
mid-air haptic stimulation. The typical applications are illustrated in Figure 2. 

 

Figure 1 – Device categories  
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A) Haptic feel transfer B) Communication 

 

 

C) Car driver support D) Alarm, safety 

 

Figure 2 – Applications 

Table 1 – Items of haptics standardization 

 

 

4.3 Items of standardization 

This document deals with mechanical and thermal stimulations to users' bodies, which contains 
multiple layers of potential standardization summarized in Table 1. This document clarifies the 
items that should be standardized for: 

a) purposes of haptic feedback; 
b) class of performance represented by reality; 
c) interaction modality; 
d) data format and network topology; 

Purpose
 Reproduction
 Notification
 Guidance

Reality class

 Class 1: Physically faithful
 Class 2: Indistinguishable
 Class 3: Different but useful

---- Subclasses 

Interaction 
modality

 Cutaneous 
 Proprioception/Kinesthetic  
 Audio/Visual 

Data format 
and network

 Device category
 Number of stimulation point
 Body part

 Framerate
 Data length
 Data

 One way, Bidirectional  Bandwidth, delay

Device 
property

 Category definition
 Use of universal parameter

 Diversity of sensitivity and safety
 Calibration method
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