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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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Introduction

A single-point gesture is generated by a user with a pointer [which includes an input device (e.g.

amouse,

a stylus, etc.) or a body part (e.g. a fingertip, a hand, etc.)] providing gesture actions using a single point
of interest (POI). The gesture can be recognized and interpreted as a command which is understood by

platforms, systems or applications running information and communications technology (ICT)

systems.

If the user feels that the gesture is natural and it is convenient and comfortable to generate, he/she can
easily utilize the gesture for the applications on the ICT systems without spending an excessive amount

btandard to define the single-point gesture so that a user does not get confused if a gesture is as

pboint gestures might cause a serious usability problem in using applications on J[CT Systems.

[his document presents descriptions of single-point gestures and theit) corresponding

hpplications which are handled by operating systems or platforms) The common function

» o« » o«

help”, “undo”, “redo”, and so on.

nteraction method or a device. The focus of this document is on the users and their cognitive a

A single-point gesture is used in several commercially-available ICT systems including: plersonal
Computers, smart televisions, smart phones and video game consoles. There is a need for an|Interpational

Jociated

vith a different command for another application. Potential variety and inconsistency among single-

pesture

commands for system level functions and common functions across applications on ICT systens. The
bystem level functions include functions for selecting, initiating, termihating, resuming and regtarting

§ across

hpplications are also identified. These functions include navigatingmenus, opening and closing pbjects,

['he single-point gestures will harmonize with other gestuteés of multiple POIs. It is expected that users
can execute applications more easily and without confusion by utilizing the single-point gestutes. The
bestures are to be performed by the users regardless of a specific recognition technique, a|certain

qpects.
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Information technology — Gesture-based interfaces across

devices and methods —

Part 11:

. Scope

[his document defines single-point gestures for common system actions used in informat
rommunication technology (ICT) systems. It specifies movements for clear.and classified g
recognized by the systems and applications. The single-point gestures are(performed using 3
evice (e.g. a mouse, a stylus, etc.) or a body part (e.g. a fingertip, a hand, etc.). These sing

br device.

NOTE ICT systems include, but are not limited to, digital televisions, set-top boxes, video game d
fommunication devices, Internet devices, entertainment devices andpersonal computers.
2 Normative references

[he following documents are referred to in the text in such a way that some or all of their

indated references, the latest edition of the referenced document (including any amendments)

SO/IEC 30113-1:2015, Information technology — User interface — Gesture-based interfaces
Hevices and methods — Part 1: Framework

B Terms and definitions
For the purposes of this dociiment, the following terms and definitions apply.

SO and IEC maintainterminological databases for use in standardization at the following addrg

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

— ISO Onlifgé-bBrowsing platform: available at http://www.iso.or

8.1
point.of interest
POI

on and
estures
n input
e-point

bestures are intended to operate in a consistent manner regardless of the€ system, platform, appllication

onsoles,

content

constitutes requirements of this document. For'dated references, only the edition cited applies. For

hpplies.

across

tSSes:

bpecific point location that a user utilizes to formulate a gesture

3.2
single-point gesture
sequence of actions of moving a POI (3.1) by a user which are clearly recognized by the system

3.3
multi-point gesture

sequence of actions of moving multiple POIs (3.1) by a user which are clearly recognized by the system

EXAMPLE A gesture with two hands or a gesture with multiple fingers.

© ISO/IEC 2017 - All rights reserved
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4 General

A user interface conforming to this document shall be able to recognize single-point gestures within a
pre-defined space where a user performs the gestures. Once a single-point gesture is recognized by a
user interface, its corresponding gesture command shall be invoked and executed.

The gestures in this document are discussed from a user’s viewpoint. The gestures are defined
regardless of recognition techniques, interaction methods, input devices and so on. This document
emphasizes and focuses on users who perform the gestures.

The accpssibility of gestures is important to meet the needs of people with disabilities and elderly people

EXAMPLE Gestural interactions can make use of eye-tracking and/or recognition of facial expressipns for
some phlysically disabled users.

5 Types of gestures

51 ediated gesture

Mediat¢d gestures include a sequence of movements with a single-point input'device which is physically
connected to and provides input data to a system such as a mouse, a joystick, a track ball, etc. In ordet
to distipguish a gesture input from other movements of the input devicé, such as a mouse pointing, it is
important for a user to know how to activate the gesture input.

EXAMPLE The basic actions of the mediated gestures using a méuse include “clicking”, “double-clicking’
“draggifg”, and so on. In case of a mouse with two buttons, its right.button can be used for activating a gesture
Then, thle gesture enters the initial state.

movempent of a pointing device in generating gestures. For a mediated gesture using a mouse, thg
minimym movement of the pointer of the mouse shall be over a specific number of pixels (e.g. 30 pixels]
along hprizontal, vertical or diagonal directions:

After aftivating a gesture input, the system enters into intermediate states. A visual trail (which
presents pointer’s movements and guides)should be displayed on an output device, such as a screen, i1
order t¢ provide a feedback and/or a feed-forward to a user. This can improve a usability of the systen
or the pglatform. However, in case of:a gesture command that contains continuous manipulation of a PO
(e.g. in gase of the “Displace” gesture), no visual trail should be displayed because it may interfere with
a point¢r or a cursor.

5.2 Direct touch gesture

A direc| touch gestufe is a sequence of movements (e.g. pinching, swiping, etc.) of a user with a body
part (efg. a finger)tor a physical object (e.g. a stylus) on an input device (e.g. a touch pad or a touch
screen)| As soerras a user touches the pad or the screen, an initial state of a gesture starts. Then, its
intermgdiateiStates begin as the movements of the touch (e.g. swiping, pressing, holding, etc.) proceed.

There 3
gestures.

— “Tapping”: The tapping action is performed by tapping a pad or a screen with a body part or a
physical object manipulated by a user. It is a gesture that can be defined as a brief contact between
the user and the aimed device. It starts with a contact and is rapidly followed by a lack of contact.
The input device might sense the pressure from the body part or the physical object. This action can
be used as a selector of an object. An action of “double-tapping” is performed as consecutive actions
of tapping. The double-tapping can be used as an activator or an initiator of an application.

— “Holding”: The holding action is started with a direct contact (i.e. “Tapping”) to a pad or a screen by
a user. Then, the position and the area of the tapping body part or the physical object do not change

2 © ISO/IEC 2017 - All rights reserved
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over the specific time period. The difference between the holding action and the tapping action is
the time of touching the pad or the screen.

“Pressing”: The pressing action is performed by a combination of the tapping action and the holding
action on a pad or a screen with a body part or a physical object by a user. The input device might
sense the pressure from the touch or the changes of the touching area involved in the touch.

“Swiping”: The swiping actions are similar to the four-directional gestures of Table 1. The major

difference is a speed of performing the gestures. The swiping action requires a performance with a
speed The cpp(‘ifir speed of the swiping action shall be defined in its r‘nrrpcpnnding input device.

.3 Non-contact gesture

5.4 Descriptions of gestures

['he representations of the gestures in this document shall conform to the following rules.

A non-contact gesture involves a sequence of movements of a body part or a physical object| (which
s physically not connected or wirelessly connected to a system) by a user to invgke a comrhand. It
s assumed that the gesture does not touch an input screen or an input surface of the syst¢gm. The
non-contact gesture is generally performed in a two-dimensional or three*dimensional (2D| or 3D)
bpace where the gesture should be clearly recognized by sensors or cameras of the system.

If a position of a body part is involved, the gesture representation involves its starting position
and ending position. A user is expected to make a clear'distinction between a starting point and an
ending point of each non-contact gesture for the cleéarrecognition of the gesture.

This document defines the starting point of thejgesture as an initial state and the ending poift of the
gesture as a final state.

The starting point is visually represented by a single circle with a solid line (which represenits a POI
as shown in Figure 1), while the ending point is represented by a circle with a dotted line ag shown

in Figure 2.

Figure 1.=Single circle represents a starting point of a gesture

Figure,2'— Ending point of a gesture represented by a circle with a dotted line

An arxrow is used for representing a single stroke with a specific direction. The following gxample
presents a gesture of moving a POI from its current position (the starting point) to its left side until
it arrives the ending point.

EXAMPLE 1 The “Left” gesture (G11-1 in Clause 8).

A number of arrows represent a speed of performing gestures. The speed is expressed by adding one
more arrow as shown in Figure 3. The two arrows express a “faster” stroke of the “Left” gesture. It
describes a “swiping” gesture of the direct touch gesture, which is a variation of the “Left” gesture;

.
. .
. .

Figure 3 — Variation of the "Left" gesture, i.e. “Left swiping”

© ISO/IEC 2017 - All rights reserved 3
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— A combination of lines and arrows are used for expressing repetitive strokes of waving. If the
number of repetitive strokes is predefined to be recognized, it should be specified using “xn”, where
the number, “n”, denotes an unspecified number of the repetitions, as shown below.

O==0

xn

EXAMPLE 2 The “Horizontal wave” gesture (G11-13 in Clause 8).

— An action of holding a POl is illustrated as the starting point icon and an icon of an hourglass. The
houyrglassicon symbolizes a certain period of time for holding.

L

EXAMPLE 3 The “Tap and hold” gesture (G11-12 in Clause 8).

6 Gepsture adaptation

A 3D non-contact gesture can be cognitively complex to perform, because it requires several dimensions
for a uspr and a device to combine. Therefore, he/she often executes a 3D noncontact gesture in a two
dimensjonal (2D) space.

EXAMPLE When a user has to produce a 3D non-contact gesture/of 'drawing a sphere, he/she usually
produces a circle or a set of circles on a virtual 2D temporary plane.

A user paturally optimizes his/her gestures from a kinematicpoint of view. This is another reason why
users express their 3D non-contact gestures using their body-parts in a 2D plane; it costs less in termg
of energy. Muscles, paths of blood flow, bone articulator§’and so on require optimization in terms of
kinematics.

A gesture-based interface should be able to recogiiize and interpret the simplified and/or optimized
gesturgs. The gesture-based interface should be,adapted in order to support a user’s performances of
more cqnvenient, comfortable and natural gestures.

Expertg or advanced users tend to optimize their gesture performances. They tend to move less and td
executd shorter strokes. Therefore, it is important for an interface to offer and understand predefined
gesturds for the expert or advanceg:users.

Users with disabilities or users/involved in simultaneous multiple tasks can be limited as they are
performing gestures: some users might be able to move only a single hand, some users might be ablg
to mov¢ their hand only-but not their fingers, some users might be able to move their eyes only, and
so on. $uch limitationsymight be due to a physiological or cognitive disability or to another paralle

task. An interface shall offer a way of adapting gestures (such as “eye-tracking”, “recognition of facia
expresdions”, and-so on) so that it enables equivalent interaction opportunities as for non-disabled users

Gestur¢s may-deliver different meanings depending on cultural and linguistic background of theif
users. 4 gésture-based interface should be able to offer a way of adapting gestures based on persona
preferences, ability and cultural and linguistic adaptability

7 Movement metaphor

7.1 General

A user views digital content such as a document or an image through a viewing window of a screen on
an ICT system. When the size of the viewing window is smaller than the size of the content, either the
window or the content should be moved. There are two metaphors for moving a POI for viewing the
content:

— moving the viewing window over the content;

4 © ISO/IEC 2017 - All rights reserved
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— moving the content with the fixed viewing window.

The first metaphor is “movement of a viewing window”, which allows the user to navigate the content
by moving the viewing window.

As illustrated in Figure 4, the user displaces the viewing window at a specific position to view a part of
the content by moving a POI. In Figure 4, the user views the parts of the content, “F”, “G”, “2”, and “3” in
the viewing window. If the user moves the viewing window to a new position along the direction, the
user will view the parts of the content, “C”, “D”, “G”, and “H".

A|B|C \7 A|BI|IlC| DIl
AN

NEJ| F | G |[H E|F||G|H
11l 2 | 3 11 2 | 3~04
516 |78 5|1 6,07 | 8

Key

[ viewing window
Moving the viewing window by the “move” command from auser.
Content to be viewed.

Viewing window in a new position.
Figure 4 — Movement of a viewing window

['he second metaphor is “movement of cantent”, which allows the user to navigate the content by|moving
h POI. Figure 5 illustrates moving theicontent by the user. If the user initially views “F”, “G”, “2”,[and “3”
fhrough a viewing window, the usérwill view “1”, “2”, “5”, and “6” after moving a POI along the djrection
inder the “movement of content®rhetaphor.

C
7l

3
=

o | N |m
N w @

A’
<
&
1
5

oobatU
/
N
v | = ||m

OWII'\)'I'Ilm

b

1 viewing window
a  Moving the content by the “move” command from a user.
b Content to be viewed.

¢ New content presented through the viewing window.

Figure 5 — Movement of content
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7.2 Consideration of the movement metaphor

The movement metaphor is used in various ICT systems and applications. The systems and the
applications utilize the metaphor depending on their features. When a user manipulates a specific
object, the “movement of content” metaphor is applied to the content. On the other hand, when the user
navigates a whole object, the “movement of a window” metaphor is applied to the navigation of the
whole content. In order to help the user to understand on which type of the movement metaphor he is
utilizing, the system should indicate what is currently manipulated (using a focus or other audio/visual
effects).

It follows that a gesture of moving a POI generates different results according to its movemren!
metaphlor. This should be considered when the gestures and their associated functions are discussSed i1
this dogument.

8 Descriptions of the single-point gestures

8.1 eneral

Two types of gestures are defined in this document: the “directional” gestures and the “command’
gesturgs. The directional gestures are formulated using directionalcmovements of a POIL. The
movemgnts denote directional information of the gestures such as “movingan object to a left direction”
The cofnmand gestures denote specific meanings of commands such(@s “initiation of an application”
“terminjation of an application” and so on.

For eadh gesture in this document, an initial state, an intermediate state and a final state shall beg
defined[ A starting point of a gesture (where a user's POLactivates the gesture and it is recognized
by an ICT system or an application) denotes an initial state. An ending point of a gesture (where thg
gesturg terminates and is recognized) represents a‘*final state. There shall be a clear distinctior
betweeh a starting point and an ending point of each single-point gesture for the clear recognition of
gesturgs. An intermediate state is expressed by _movements between a starting point and an ending
point. Therefore, a gesture-based interface shall recognize and classify the user’s movements as ar
initial state, an intermediate state, and a final state of a gesture.

2

Key
1 init]al state
2  intdrmediate state

3 fingl sfate

Figure 6 — State transition diagram of the gestures

The gestures in this document are expressed using the template which is defined in ISO/IEC 30113-
1:2015, A.3.5. The state transition diagram in Figure 6 is referred by the descriptions of the gestures in
this document.

6 © ISO/IEC 2017 - All rights reserved
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8.2 Directional gestures

8.2.1 General

The most primitive single-point gestures are the directional gestures. As summarized in Table 1,

gestures of denoting four directional movements of a POI (“left”, “right”, “up”, and “down”) are the
simple directional gestures.

If a user performs a mediated gesture using a mouse, for example, he/she presses a right button of the
MOUSE L0 Start the gesture. 1hen, a POl should be moved to one of the four directions using the mouse. If
the right button is released, the gesture is completed.

n case of a direct touch gesture, when a user touches a screen surface, a gesture recognition conpponent
recognizes the action as an initial state of a gesture. As the user moves his/her fingertip, one of the four
lirectional movements can be recognized. If the user disconnects his/her fingertip fi'om the scrgen, the
pesture is completed.

A non-contact gesture can also be used in performing the gestures for four-directional movemgnts of a
POI. The gestures can be executed on a virtual “x-y” plane.

Table 1 — Gestures of four-directional movements

ID Name Visual description Explanation

G111 Left Moving a‘POI horizontally along the left direction

=

G11-3 Up Moving a POI vertically along the up direction.

G11-2 Right O+ Maying a POI horizontally along the right directio

G11-4 Down Moving a POI vertically along the down direction.

t is noted that d-directional gesture can be performed in a 3D space. The “Forward” gesture pnd the
Backward” gesture can be used in moving a POI forward and backward along the “z” axis, respgctively
[see Table 2).)In this case, a symbol denoting a POI is used in the visual description of the gegture in
brder todescribe the “z”-directional movement in a clearer way.

© ISO/IEC 2017 - All rights reserved 7
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“_n

Table 2 — Gestures of directional movements along the “z” axis

ID

Name

Visual description

Explanation

G11-5

Forward

Pushing a POI from the current position along the for-
ward direction (i.e. moving the POl away from a user
along the z axis). Its starting point (the solid circle) is
drawn bigger than its ending point (the dotted circle), in
order to visually express the “forward” moving direction.

G11-6

Backward

PuttimgaPOHronrthecurrent positiomratong the forward
direction (i.e. moving the POI toward a user along the,z
axis). Its ending point (the dotted circle) is drawn bigger
than its starting point (the solid circle), in order to vis-
ually express the “backward” moving direction.

The cir
the moy

rular movements presented in Table 3 are regarded as single-point gestures. The direction of
rements for drawing a circle can be either clockwise or counter-clockwise.

Table 3 — Gestures of circular movements

ID Name Visual description Explanation
Drawing a circle in a 2B,plane by moving a POl in a clock-
G117 Clockwise wise direction. The(starting point and the ending point
rotation shall meet and m@akea circle. If so, the positions of the
points on the.cixcle do not matter.
- Drawing a circle in a 2D plane by moving a POl in a
Counter- : . . : X
. couhtter-clockwise direction. The starting point and the
G11-8 clockwise : . . .
rotation ertding point shall meet and make a circle. If so, the posi-
tions of the points on the circle do not matter.
8.2.2 | “Left” gesture

— Un
— Te>
— Te

— Key
of t

— Graphicrepresentation of the gesture: see Figure 7.

que (internal) identifier: G11-1.

(t name of the gesture: Left.

('t description ofthe gesture: a gesture of moving a POI horizontally along a left direction.

y or mouse alternative: a stroke of a left arrow key should be regarded as the correspondencg

he gesture,

~

—

Figure 7 — Moving the POI to the left direction

— Number of states involved in the gesture: 3.

— Initial state:

order identifier of the state: 1;

— starting position(s): inside of a space where a user shall perform the gesture to be recognized

by an input device;

© ISO/IEC 2017 - All rights reserved
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— movement(s) or condition(s): the input device shall be in a mode where actions of the user can
be recognized and the POI shall be recognized by the device.

— Intermediate state:
— order identifier of the state: 2;
— starting position(s): the position of the POI in the initial state;

— movement(s) or condition(s): moving the POI horizontally along the left direction;

— permitted variations: any movement within 30° of a horizontal axis along the left directipn shall
be regarded as the gesture. The 30° constraint is an example. The value can vary.depending on
an application. Its visual description should be presented as shown in Figure 8,

30°

30°

Figure 8 — Permitted variations for the Léft gesture

— Final state:

— order identifier of the state: 3;
— starting position(s): the final position of the POI'after the state 2 (the intermediate statg);
— movement(s) or condition(s): the user finishes the gesture.
— Graphic representation of the states: See Figure 6.

— Specific instances of the gesture:The following specific instances shall be considered. The Left
gesture should be considered as.various commands depending on its contexts or circumstances.

— Moving an object to a left-direction: a user wants to move a selected object to a left djrection
relative to a background. If anicon on a screen is selected, the Left gesture should make the user
move the icon to theleft direction.

— Scrolling to a left direction: a user moves a viewing window to a left direction of content, if the
window doesnot display the whole content. The "movement of a viewing window" metgphor is
used in this-case.

— Goingback to an upper level of a menu: during navigating a menu which has a multiplg levels,
a user wants to go back to the upper level of the menu hierarchy. The gesture should be ptilized
toreturn back to the upper level.

— Goingto a previous application: when a user checks a history of executing applications} he/she
wants to move to a previously executed application. The gesture should be used to exe¢ute the
function.

— Visiting to a previous page: when a user visits a Web site, he/she wants to move to a previously
visited Web page. The gesture should be used to execute the function.

NOTE The Left gesture can be interpreted as a function for visiting a next page in some culture.

— Changing a device channel to a previous one: when a user controls a device, such as smart
TV, he/she wants to change a channel of the device to a previous channel. The gesture should be
used to execute the function.

© ISO/IEC 2017 - All rights reserved 9
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8.2.3

Turing a viewpoint to a left direction in a 3D environment: if a user walks through a 3D
virtual environment, for example, he/she wants to look around the environment by turning a
viewpoint. The Left gesture should be used to turn the viewpoint to a left direction.

“Right” gesture

— Unique (internal) identifier: G11-2.

— Text name of the gesture: Right.

— Text description of the gesture: a gesture of moving a POI horizontally along a right direction:

— Key or mouse alternative: a stroke of a right arrow key should be regarded as the correspgndence

of

— Grgphic representation of the gesture: see Figure 9.

— Nu

— Ini

— Int

e gesture.

Figure 9 — Moving the POI to the right direction

mber of states involved in the gesture: 3.
[ial state:
order identifier of the state: 1;

starting position(s): inside of a space where a user,;shall perform the gesture to be recognized
by an input device;

movement(s) or condition(s): the input device shall be in a mode where actions of the user car
be recognized and the POI shall be recognized by the device.

ermediate state:

order identifier of the state: 2;

starting position(s): the pesition of the POI in the initial state;

movement(s) or condition(s): moving the POI horizontally along a right direction;

permitted variation's: any movement within 30° of a horizontal axis along the right directior]
shall be regardedas the gesture. The 30° constraintis an example. The value can vary depending
on an appli€ation. Its visual description should be presented as shown in Figure 10.

30°

30°

kN

Figure 10 — Permitted variations of the Right gesture

— Final state:

10

order identifier of the state: 3;

starting position(s): the final position of the POI after the state 2 (the intermediate state);
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movement(s) or condition(s): the user finishes the gesture.

Graphic representation of the states: see Figure 6.

Specific instances of the gesture: The Right gesture shall be considered as various commands
depending on its contexts or circumstances. The following specific instances should be considered.

Moving an object to a right direction: A user wants to move a selected object to

a right

direction relative to a background. If an icon on a screen is selected, the Right gesture should

make the user move the icon to the right direction.

B.2.4
Unique (internal) identifier: G11-3.
Text name of the gesture; Up.

Text description of the gesture: a gesture of moving a POl vertically along an up direction.

Key or mouse alternative: a stroke of up arrow key should be regarded as a correspondenc
gesture.

Graphic representation of the gesture: see Figure 11.

Scrolling to aright direction: A user moves a viewing window to a right direction of.co
the window does not display the whole content. The "movement of a viewing windew" m
is used in this case.

Going to a next application: When a user checks a history of executing’ applications
wants to move to a next application in the list. The gesture should be used to exed
function.

Visiting to a next page: When a user visits a Web site, he/she wants to move to a next w|
The gesture should be used to execute the function.

ntent, if
btaphor

he/she
ute the

ebpage.

NOTE The Right gesture can be interpreted as a function for yisiting a previous page in some (‘:Ilture.

Changing a device channel to a next one: When 4,user controls a device such as s
he/she wants to change a channel of the device to.a next channel. The gesture should be
execute the function.

art TV,
used to

Turning a viewpoint to a right direction in'a 3D environment: If a user walks through a 3D

virtual environment, for example, he/sheswants to look around the environment by ty
viewpoint. The Right gesture should be used to turn the viewpoint to a right direction.

“Up” gesture

rning a

e of the

N

Figure 11 — Moving the POI to the up direction

— Number of states involved in the gesture: 3.

Initial state:

order identifier of the state: 1;

— starting position(s): inside of a space where a user shall perform the gesture to be recognized

by an input device;

© ISO/IEC 2017 - All rights reserved
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movement(s) or condition(s): the input device shall be in a mode where actions of the user can
be recognized and the POI shall be recognized by the device.

— Intermediate state:

— Fin

— Grgphic representation of the states: see Figure 6.

—  Spé
deg

order identifier of the state: 2;
starting position(s): the position of the POI in the initial state;

movement(s) or condition(s): moving the POI vertically along an up direction;

permitted variations: any movement within 30° of a vertical axis along an up direction shall b
regarded as the gesture. The 30° constraint is an example. The value can vary depending'on ar
application. Its visual description should be presented as shown in Figure 12.

30° | 30°

Figure 12 — Permitted variations ofthe Up gesture

al state:
Order identifier of the state: 3;
Starting position(s): the final positiongfthe POI after the state 2 (the intermediate state);

Movement(s) or condition(s): the-usér finishes the gesture.

bcific instances of the-gesture: The Up gesture shall be considered as various commandy
ending on its contexts orcircumstances. The following specific instances should be considered

Moving an objectto an up direction: A user wants to move a selected object to an up direction]
relative to a background. If a corresponding icon is selected, the up gesture should make thg
user move theicon to the upper position.

Scrollingto an up direction: A user moves a viewing window to an up direction of content, if
the window does not display the whole content. The "movement of a viewing window" metaphot
is‘sed in this case.

12

Visiting to a previous viewportina document: When a user visits awebpage with a document,
he/she wants to move a POI up to a previous viewport in the page. The gesture should be used
to execute the function.

Going back to an upper item of a menu: During navigating a menu which has multiple menu
items in a level, a user wants to move a POl up to an upper item of the menu level. The gesture
should be utilized to go up to the upper menu item in the same level.

Changing a device volume up: When a user controls a device such as Smart TV, he/she wants
to make a sound of the device louder. It means a volume of the device shall be higher. The gesture
should be used to execute the function.

© ISO/IEC 2017 - All rights reserved
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— Turning a viewpoint to an up direction in a 3D environment: If a user walks through a 3D
virtual environment, for example, he/she wants to look around the environment by turning
a viewpoint. In such a case, a POI should denote the viewpoint of the user. The “Up” gesture
should be used to turn the viewpoint to an up direction.

8.2.5 “Down” gesture

— Unique (internal) identifier: G11-4.

——Textmameof thegesture-Bowm:
— Text description of the gesture: a gesture of moving a POl vertically along a down directipn.

— Key or mouse alternative: a stroke of a “down” arrow key should be regarded as,a‘correspqndence
of the gesture.

— Graphic representation of the gesture: see Figure 13.

Figure 13 — Moving the POI to'the down direction

— Number of states involved in the gesture: 3.
— Initial state:
— order identifier of the state: 1;

— starting position(s): inside of a‘space where a user shall perform the gesture to be recpgnized
by an input device;

— movement(s) or condition(s): the input device shall be in a mode where actions of the yser can
be recognized and the POI shall be recognized by the device.

— Intermediate state:

— order identifier of the state: 2;

— startihg)position(s): the position of the POl in the initial state;

— moevement(s) or condition(s): moving the POI vertically along a down direction;
~o~permitted variations: any movement within 30° of a vertical axis along a down directipn shall

be regarded as the gesture. The 30° constraint is an example. The value can vary depending on

an annlication Itevicual docerintian shaould he nrecsented as shawn in Fiouro 14
oo p oo ooV oae et p oo oet o EpreSeteao oSOV T o are=4-
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30° | 30°

Fin

Graphic representation of the states: see Figure 6.

Spé
dey

Figure 14 — Permitted variations of the Down gesture

al state:
order identifier of the state: 3;
starting position(s): the final position of the POI after the state 2 (the intermediate state);

movement(s) or condition(s): the user finishes the gesture.

bcific instances of the gesture: The “Down” gesture shall-bé considered as various commandy
ending on its contexts or circumstances. The following specific instances should be considered

Moving an object to a down direction: A user warits:to move a file to a down direction relativg
to a background. If a corresponding file icon is sélected, the “Down” gesture should make th¢
user move the file to the desired position.

Scrolling to a down direction: A user mavés a viewing window to a down direction of content
if the window does not display the whole content. The "movement of a viewing window'
metaphor is used in this case.

Visiting to a next page in a document: When a user visits a webpage with a document, he/she
wants to move a POI to a next-page in the document. The gesture should be used to execute thg
function.

Going back to a lower. item of a menu: During navigating a menu which has multiple items ix
a level, a user want$ to'move a POI to a lower item of the menu. The gesture should be utilized
to go up to the lower menu item in the same level.

Changing a+device volume down: When a user controls a device such as smart TV, he/shd
wants to make a sound of the device smaller. It means a volume of the device shall becoms
lower. The'gesture should be used to execute the function.

Tutning a viewpoint to a down direction in a 3D environment: [f a user walks through a 3]

tiptual environment, for example, he/she wants to look around the environment by turning 3

8.2.6

14

Viewpolnt. In such a case, a POI should denote the viewpoint of the user. The "Down’ gesture
should be used to turn the viewpoint to a down direction.

“Forward” gesture

Unique (internal) identifier: G11-5.

Text name of the gesture: Forward.

Text description of the gesture: a gesture of pushing a POI along the “z” axis, which is a direction
of moving the POI farther from a user.
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— Key or mouse alternative: a user with a wheel mouse should rotate a wheel of the mouse along a
forward direction.

— Graphic representation of the gesture: see Figure 15.

Key

— Number of states involved in the gesture: 3.

— Initial state:

— Intermediate state:

A Z-axis

Figure 15 — Moving the POI to the forward direction

order identifier of the state: 1;

starting position(s): inside of a space where a user shall perfornr'the gesture to be rec
by an input device;

movement(s) or condition(s): the input device shall be jif\a mode where actions of the u
be recognized and the POI shall be recognized by thé.device.

order identifier of the state: 2;

starting position(s): the position of the POI in the initial state;

“«u_n

movement(s) or condition(s): to move'the POI farther from a user along a “z” axis;

“«_n

permitted variations: any pushimovement within 30° of a “z” axis farther from a user
regarded as the gesture. The;30° constraint is an example. The value can vary dependir
application. Its visual description should be presented as shown in Figure 16.

30° | 30°

bgnized

Ser can

shall be
gonan

Figure 16 — Permitted variations of the Forward gesture

— Final state:

order identifier of the state: 3;

— starting position(s): the final position of the POI after the state 2 (the intermediate state);

© ISO/IEC 2017 - All rights reserved
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8.2.7

16

movement(s) or condition(s): the user finishes the gesture.

Graphic representation of the states: see Figure 6.

Specificinstances of the gesture: The “Forward” gesture shall be considered as various commands
depending on its contexts or circumstances. The following specific instances should be considered.

Moving an object farther from a user: A user wants to move a virtual object farther from the
user in a 3D virtual environment. If the object is selected, the “Forward” gesture should make
the user move the object to a desired position.

Un
Te

Te
of 1

Ke)
ab

Grd

Nu

Ini

Moving an avatar forward: A user wants to move his/her avatar forward a 3D virtua
environment. If a “travel” or “walking” mode is selected during a 3D navigation of thesvirtua
environment, the “Forward” gesture should make the user move the avatar forward tora désired
position.

Pushing a viewpoint farther from a user in a 3D virtual environment:Nf a user walkg
through a 3D virtual environment, for example, he/she wants to look around-the environmen
by turning a viewpoint. In such a case, a POI can denote the viewpoint of thie usSer. The “Forward
gesture should be used to push the viewpoint to a farther position fromthe user.

“Backward” gesture
que (internal) identifier: G11-6.
(t name of the gesture: Backward.

('t description of the gesture: a gesture of pulling &ROI along the “z” axis, which is a direction]
hoving the POI closer to the user.

 or mouse alternative: a user with a wheel mouse should rotate the wheel of the mouse along
hckward direction.

Iphic representation of the gesture: see Figure 17.

Figure 17 — Moving the POI to the backward direction

mber of statésinvolved in the gesture: 3.
[ial state:

order identifier of the state: 1;

Int

starting position(s): inside of a space where a user shall perform the gesture to be recognized
by an input device;

movement(s) or condition(s): the input device shall be in a mode where actions of the user can
be recognized and the POI shall be recognized by the device.

ermediate state:
order identifier of the state: 2;
starting position(s): the position of the POI in the initial state;

“«_n

movement(s) or condition(s): moving the POI closer to the user along the “z” axis;
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«_n

— permitted variations: any pulling movement within 30° of a “z” axis along a backward direction
shall be regarded as the gesture. The 30° constraintis an example. The value can vary depending

on an application. Its visual description should be presented as shown in Figure 18.

30° | 30°
Z
Key
.  z-axis

Figure 18 — Permitted variations of the Backward gesture

— Final state:
— order identifier of the state: 3;
— starting position(s): the final position of the POI‘after the state 2 (the intermediate stat
— movement(s) or condition(s): the user finishes-the gesture.

— Graphic representation of the states: seeEigure 6.

— Specific instances of the gesture:  The “Backward” gesture shall be considered as
commands depending on its contexts or circumstances. The following specific instances sh
considered.

— Moving an object closer to a user: A user wants to move a virtual object closer to the U
3D virtual environment.If the object is selected, the “Backward” gesture should make t
move the object to a.desired position.

— Moving an avdtar backward: A user wants to move his/her avatar backward in a 3D
environment. If'a “travel” or “walking” mode is selected during a 3D navigation of the
environment, the “Backward” gesture should make the user move the avatar backwz:
desired.position.

— Pulling a viewpoint closer to a user in a 3D virtual environment: If a user walks f{
a 3D virtual environment, for example, he/she wants to look around the virtual envir
by turning his/her viewpoint. In such a case, a POI can denote the viewpoint of the u
“Backward” gesture should be used to pull the viewpoint closer to the user.

T
=

various
ould be

serina
he user

virtual
virtual
ird to a

hrough
pnment
ser. The

8.2.8 “Clockwise rotation” gesture
— Unique (internal) identifier: G11-7.

— Text name of the gesture: Clockwise Rotation.

— Textdescription of the gesture: a gesture of drawinga circle with a POl along a clockwise direction.
The positions of its starting point and its ending point can be anywhere on the circle as long as the

two points meet and make the circle which is recognized by the system as the gesture.

— Graphicrepresentation of the gesture: see Figure 19.

© ISO/IEC 2017 - All rights reserved
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Figure 19 — Rotating the POI along a clockwise direction

Number of states involved in the gesture: 3.

Ini

Int

Fin

Lial state:
order identifier of the state: 1;

starting position(s): inside of a space where a user shall perform the gesture to be;recognized
by an input device;

movement(s) or condition(s): the input device shall be in a mode where actions of the user car
be recognized and the POI shall be recognized by the device.

ermediate state:
order identifier of the state: 2;
starting position(s): the position of the POl in the initial state;

movement(s) or condition(s): rotating the POl by drawing a circle along a clockwise direction o1
a 2D plane;

permitted variations: a circle which is drawn bj.a user shall be recognized as a closed curve i
a 2D plane. Its starting point and ending pointimay not be exactly coincided at a same position

al state:
order identifier of the state: 3;
starting position(s): the final pasition of the POI after the state 2 (the intermediate state);

movement(s) or condition(s): the user finishes the gesture.

Gr

Sp
co
im

phic representation of-the states: see Figure 6.

cificinstances of the gesture: The “Clockwise rotation” gesture shall be considered as various
mands depending on its contexts or circumstances. If anyone of the following operations i
lemented, itS)specified gesture should be applied as follows.

Rotating)an object along a clockwise direction: A user may want to rotate an object in
2D or 3D environment along a clockwise direction relative to a background. If the object is
selected, the “Clockwise rotation” gesture should make the user rotate the object along thd
clockwise direction.

8.2.9

18

Rotating a viewpoint along a clockwise direction: If a user navigates through a 2D or 3D
environment, for example, he/she may want to look around the environment by rotating a
viewpoint. In such a case,a POl should denote the viewpoint of the user. The “Clockwise rotation”
gesture should be used to rotate the viewpoint along the clockwise direction.

“Counter-clockwise rotation” gesture

Unique (internal) identifier: G11-8.

Text name of the gesture: Counter-Clockwise Rotation.

© ISO/IEC 2017 - All rights reserved
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— Textdescription of the gesture: a gesture of drawing a circle with a POl along a counter-clockwise
direction. The positions of its starting point and its ending point can be anywhere on the circle as
long as the two points meet and make the circle which is recognized by the system as the gesture.

— Graphic representation of the gesture: see Figure 20.

&
N

Figure 20 — Rotating the POI along a counter-clockwise direction

— Number of states involved in the gesture: 3.
— Initial state:
— order identifier of the state: 1;

— starting position(s): inside of a space where a user shall’perform the gesture to be recpgnized
by an input device;

— movement(s) or condition(s): the input device shall'be in a mode where actions of the yser can
be recognized and the POI shall be recognized by the device.

— Intermediate state:
— order identifier of the state: 2;
— starting position(s): the position.of the POI in the initial state;

— movement(s) or condition(g);-rotating the POI by drawing a circle along a counter-clgckwise
direction on a 2D plane;

— permitted variationsya circle which is drawn by a user shall be recognized as a closed ¢urve in
a 2D plane. Its starting point and ending point may not be exactly coincided at a same ppsition.

— Final state:
— order idéntifier of the state: 3;
— starting position(s): the final position of the POI after the state 2 (the intermediate statg);
— _movement(s) or condition(s): the user finishes the gesture.

— ~'Graphic representation of the states: see Figure 6.

— Specificinstances of the gesture: The "Counter-clockwise rotation” shall be considered as various
commands depending on its contexts or circumstances. If anyone of the following operations is
implemented, its specified gesture should be applied as follows.

— Rotating an object along a counter-clockwise direction: A user may want to rotate an object
in a 2D or 3D environment along a counter-clockwise direction relative to a background. If the
object is selected, the “Counter-clockwise rotation” gesture should make the user rotate the
object along the counter-clockwise direction.

— Rotating a viewpoint along a counter-clockwise direction: If a user navigates through a 2D
or 3D environment, for example, he/she may want to look around the environment by rotating a
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viewpoint. In such a case, a POI should denote a viewpoint of the user. The “Counter-clockwise
rotation” gesture should be used to rotate the viewpoint along the counter-clockwise direction.

8.3 Command gestures

8.3.1

Gesture

manipulating an object, and so on. The gestures are generally mapped to their corresponding commands

General

s can invoke commands representing functions of activating applications, selecting an object,

which qre intended to execute the functions.

As summarized in Table 4, a set of gestures are used in manipulating an object. A user should seleet ar
object ysing the “Tap” gesture (G11-9). A “drag and drop” action should be implemented by a.gesturs

of tapp

as the ‘|Displace” gesture (G11-10). If an object represents an application, a gesture of double-tapping
the objpct (G11-11, the “Double-tap” gesture) should be interpreted as a functionceftactivating the

ng an object, displacing the object and releasing it at its destination. The gesture is defined

application. Such gestures are regarded as command gestures.
Table 4 — Gestures of manipulating an object
ID Name Visual description Explanation
G11-9 Tap O Tapping an object with'a’POI.
Moving a selected object to its destination. This gesture
shall always be preceded by the “Tap” gesture which
G11-10 Displace Ox/ B should be used to select the object. Its path from the
) starting point to the ending point can be arbitrary
depending on their relative positions.
G11-11 Double-tap @ Double-tapping an icon or an object.

In Tabl¢ 5, the “Tap and hold” gesture is described. The gesture involves maintaining the position of
POI for p certain amount of time.

EXAMPL
pop-up menu” which should be activatedby clicking a right button of a mouse in Microsoft Windows. This gestursg

should 4
action w

E One of possible functions for the “tap and hold” gesture (G11-12) is a command of “invoking 3

Iso be performed using a direct touch gesture (as discussed in the 5.2), involving a “touch and holding
ith a certain amount of time.

Table 5 — Gesture of tapping and holding a POI

ID Name Visual description Explanation
- g Tapping and holding a POI for a
1112 Tap and hold O specific amount of time.

Anothe

- type of a gesture is a gesture with a v\mving action. Table 6 lists the gestures, each of whicH

consists of the waving actions with different directions. The single-point gestures should be executed
by moving a POI horizontally or vertically.

20
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Table 6 — Gestures of waving

ID Name Visual description Explanation
Waving a POI from the left to the right

G11-13 Horizontal ()io and vice versa. Its starting point could be

wave <N located at any position on the "horizontal
waving" path.

Verticat Q Waving a POI from the up to the down and
G11-14 gxn vice versa. Its starting point could Be Jocated

wave at any position on the "vertical wavihg" path.

B.3.2 “Tap” gesture

— Unique (internal) identifier: G11-9.

— Text name of the gesture: Tap.

— Text description of the gesture: a gesture of selecting an object using a POI.
— Key or mouse alternative: a click of a mouse should be regarded as a correspondence of the gesture.

— Graphic representation of the gesture: see Figure 21

Figure 21 =<\ Tapping the POI

— Number of states involved in the gesture: 3.
— Initial state:
— order identifier of the state: 1;

— starting position(s):-ihside of a space where a user shall perform the gesture to be recpgnized
by an input device;

— movement(s) or condition(s): the input device shall be in a mode where actions of the yser can
be recognized and the POI shall be recognized by the device.

— Intermediate state:
— _order identifier of the state: 2;

—~'starting position(s): the position of the POI in the initial state;

—  movementl(s) or condition(s): tannine the POl without anv movement:
J J rr 1=} J 4

— permitted variations: any movement or a vibration of the POl within a specific small area, which
shall be dependent on the recognition technique.

— Final state:
— order identifier of the state: 3;

— starting position(s): the final position of the POI after the state 2 (the intermediate state);
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movement(s) or condition(s): the user finishes the gesture by a “releasing” action such as
depressing a mouse button or disconnecting a fingertip from a screen or a surface.

— Graphic representation of the states: see Figure 6.

— Specific instances of the gesture: The “Tap” gesture shall be considered as various commands
depending on its contexts or circumstances. The following specific instances should be considered.

Selecting an icon: user should utilize the “Tap” gesture to pick an icon which may represent an
object or an application.

8.3.3
— Un
— Te

— Tes
Thy

— Key
reg

— Grgphic representation of the gesture: see Figure 22.

— Nu

— Ini

— Int

Selecting an option: user should utilize the “Tap” gesture to choose an option from a ment.

“Displace” gesture
que (internal) identifier: G11-10.
('t name of the gesture: Displace.

(t description ofthe gesture: agesture of displacinga selected object usinga POI to a destination
e path of the gesture for displacing the POI should be arbitrary depending on its ending point.

 or mouse alternative: a “drag and drop” operation of a selected ebject with a mouse should b¢
arded as a correspondence of the gesture with the selected object.

Figure 22 — Displacing the ROT to a specific position

mber of states involved in the gesture: 3.
[ial state:
order identifier of the state: 1;

starting position(s): inside of a space where a user shall perform the gesture to be recognized
by an input device;

movement(s) or condition(s): the input device shall be in a mode where actions of the user car
be recognized and the POI shall be recognized by the device.

ermediate state:
order identifier of the state: 2;

starting position(s): the position of the POI in the initial state;

movement(s) or condition(s): moving the POI (which points the selected object) to a designated
position;

permitted variations: any movement or a vibration of the POl within a specific small area, which
shall be dependent on the recognition technique.

— Final state:

22

order identifier of the state: 3;

starting position(s): the final position of the POI after the state 2 (the intermediate state);
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movement(s) or condition(s): the user finishes the gesture.

— Graphic representation of the states: see Figure 6.

— Specific instances of the gesture: The “Displace” gesture (which is applied to a selected object)
shall be considered as a “drag and drop” function which should be interpreted as various commands
depending on its contexts or circumstances. The following specific instances should be considered.

— DMoving an object: user should utilize the “Displace” gesture to move an object which may
represent an object or an application. In a file system, a file icon shall be moved from a folder to

B.3.4
Unique (internal) identifier: G11-11.

Text name of the gesture: Double-tap.

Text description of the gesture: a gesture of double-tapping an-ebject using a POI.

Key or mouse alternative: double-click of a mouse shouldbe regarded as a correspondenc
gesture.

Graphic representation of the gesture: see Figure 23.

Number of states involved in the gesture: 3.

Initial state:

Intermediate state:

another folder by the “Displace” gesture.

Deleting an object: user should delete an object by moving the object icon to a trash ca
or a garbage bin icon.

“Double-tap” gesture

©

Figure 23 :<<Double-tapping the POI

order identifier of the'state: 1;

starting position(s): inside of a space where a user shall perform the gesture to be rec
by an input-device;

movement(s) or condition(s): the input device shall be in a mode where actions of the
be recognized and the POI shall be recognized by the device.

order identifier of the state: 2;

n folder

e of the

bgnized

Ser can

movement(s) or condition(s): tapping the POI without any movement;

permitted variations: any movement or a vibration of the POl within a specific small area, which

shall be dependent on the recognition technique.

Final state:

order identifier of the state: 3;

— starting position(s): the final position of the POI after the state 2 (the intermediate state);
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8.3.5

24

movement(s) or condition(s): the user finishes the gesture.

Graphic representation of the states: see Figure 6.

Specific instances of the gesture: The “Double-tap” gesture shall be considered as various
commands depending on its contexts or circumstances. The following specific instances should be
considered:

Opening an object: A user should utilize the “Double-tap” gesture to pick and open an object
such as a file.

Un
Te
Te

Ke)
cor

Graphic representation of the gesture: see Figure 24.

Nu

Ini

Int

Executing an application: A user should utilize the “Double-tap” gesture to pick and executing
an application which is represented by an icon.

“Tap and hold” gesture

que (internal) identifier: G11-12.

('t name of the gesture: Tap and Hold.

(t description of the gesture: a gesture of tap and holding a POI with.a'specific amount of time

/ or mouse alternative: clicking and pressing a button of a mouse should be regarded as 4
respondence of the gesture.

OZ

Figure 24 — Tapping and holding

mber of states involved in the gesture: 3.
fial state:
order identifier of the state:\1;

starting position(s): inSide of a space where a user shall perform the gesture to be recognized
by an input device;

movement(s) oricondition(s): the input device shall be in a mode where actions of the user car
be recognized and the POI shall be recognized by the device.

ermediate\state:

orderidentifier of the state: 2;

starting position(s): the position of the POI in the initial state;

movement(s) or condition(s): tap and holding the POI without any movement for a specific
amount of time;

permitted variations: any movement or a vibration of the POl within a specific small area, which
shall be dependent on the recognition technique.

Final state:

order identifier of the state: 3;

starting position(s): the final position of the POI after the state 2 (the intermediate state);
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