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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
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.
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Introduction

1:2017(E)

A single-point gesture is generated by a user with a pointer [which includes an input device (e.g. a mouse,
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
of time learning and practising how to use the gesture.

“help”, “undo”, “redo”, and so on.

gest
inter]

img personal

ternational

ard to define the single-point gesture so that a user does not get confused if a gesture if associated

gestures might cause a serious usability problem in using applications on ICT systems.

document presents descriptions of single-point gestures and theirs correspond
mands for system level functions and common functions across applications on ICT s
bm level functions include functions for selecting, initiating, terminating, resuming an
cations which are handled by operating systems or platformis;”"The common funct
cations are also identified. These functions include navigating mienus, opening and clos

» o« » o«

cingle-point gestures will harmonize with other gestures of multiple POIs. It is expecte
bxecute applications more easily and without confusion by utilizing the single-point ge

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

ng gesture
ystems. The
1 restarting
ions across
ing objects,

d that users
stures. The

ires are to be performed by the users regardless’/of a specific recognition technique, a certain

e aspects.
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Information technology — Gesture-based interfaces across
devices and methods —

Part 11:
Single-point gestures for common system actions
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munication technology (ICT) systems. It specifies movements for clearand classifi

Ce (e.g. a mouse, a stylus, etc.) or a body part (e.g. a fingertip, a hand, etc.). These

nunication devices, Internet devices, entertainment devices andpersonal computers.
Normative references

titutes requirements of this document. For dated references, only the edition cited

es and methods — Part 1: Framewor¥

3 Ibnnsanddeﬁnkknm

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

ISO ¢

3.1

EC Electropédia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.or

poin

tofinterest

document defines single-point gestures for common system actions used™in inforjmation and

bd gestures

bnized by the systems and applications. The single-point gestures are performed using an input

single-point

ires are intended to operate in a consistent manner regardless of the system, platform|application
vice.
& ICT systems include, but are not limited to, digital televisions, set-top boxes, video gajme consoles,

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

applies. For

ted references, the latest edition of the reférenced document (including any amendmeits) applies.

[EC 30113-1:2015, Information techiiology — User interface — Gesture-based interfaces across

nd IEC maintain(erminological databases for use in standardization at the following addresses:

POI
spec

3.2

ific point location that a user utilizes to formulate a gesture

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.
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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 interfa

ce, 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 accessibility of gestures is important to meet the needs of people with disabilities and elderly people.

EXAMPLE
some physica

5 Types

Gestural interactions can make use of eye-tracking and/or recognition of facial expressioi
lly disabled users.

of gestures

5.1 Mediated gesture

Mediated ge
connected t
to distingui
important f|

EXAMPLE
“dragging”, 3
Then, the ges

In order to
movement
minimum 1y

stures include a sequence of movements with a single-point inputdevice which is physi
0 and provides input data to a system such as a mouse, a joystick, a track ball, etc. In ¢
ch a gesture input from other movements of the input device, such as a mouse pointing
br a user to know how to activate the gesture input.

The basic actions of the mediated gestures using a mouse include “clicking”, “double-clicl
nd so on. In case of a mouse with two buttons, its right button can be used for activating a geq
ture enters the initial state.

minimize errors of misinterpreting a gesture input, a system ignores any unintent
bf a pointing device in generating gestufes. For a mediated gesture using a mouse
ovement of the pointer of the mouse shall be over a specific number of pixels (e.g. 30 pi

along horiz¢ntal, vertical or diagonal directions;

After activg
presents po
order to pr
or the platfq
(e.g.in case
a pointer or

5.2 Direc

A direct toy
part (e.g. a
screen). As

iting a gesture input, the system enters into intermediate states. A visual trail (w
inter’s movements and guides) should be displayed on an output device, such as a scree
vide a feedback and/or aféed-forward to a user. This can improve a usability of the sy
rm. However, in case ofla)gesture command that contains continuous manipulation of
of the “Displace” gesture), no visual trail should be displayed because it may interfere
a cursor.

t touch gesture

ch gesture is a sequence of movements (e.g. pinching, swiping, etc.) of a user with a
finger).or a physical object (e.g. a stylus) on an input device (e.g. a touch pad or a t
soonas a user touches the pad or the screen, an initial state of a gesture starts. The

s for

cally
rder
itis

ting”,
ture.

onal
the
xels)

hich
n, in
stem
 POI
with

body
puch
n, its

intermediat

ed.

o ctatac hoaoin acthe mavomaonte nftho tauch (o o cwining nroccinag haolding ote ) nrad
ottt D e SOt HETHO Ve eSOt et 0 u (S 5o WP 5 P eSO 5 ottt 5 et proc

There are several elementary actions of the direct touch gestures that are important to a range of the

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

© ISO/IEC 2017 - All rights res
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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 specific speed of the swiping action shall be defined in its corresponding input device.

Non-contact gesture

A ndn-contact gesture involves a sequence of movements of a body part or a physical object (which
is plysically not connected or wirelessly connected to a system) by a user to invoke a dommand. It
is agsumed that the gesture does not touch an input screen or an input surface of the §ystem. The
non-contact gesture is generally performed in a two-dimensional or three-dimensional|(2D or 3D)

space where the gesture should be clearly recognized by sensors or cameras-of the system.

5.4
The

Descriptions of gestures
Fepresentations of the gestures in this document shall confdarm to the following rules.

f a position of a body part is involved, the gesture representation involves its start{ng position
hnd 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 clear recognition of the gesture.

['his document defines the starting point of the.gesture as an initial state and the ending point of the
besture as a final state.

[he starting pointis visually representéd by a single circle with a solid line (which reprgsents a POI
hs shown in Figure 1), while the ending point is represented by a circle with a dotted line as shown

n Figure 2.
O

Figure 1 —Single circle represents a starting point of a gesture

Figure2 — Ending point of a gesture represented by a circle with a dotted lihe

An drpow is used for representing a single stroke with a specific direction. The follow]ng example
bresents a gesture of moving a POI from its current position (the starting point) to its lgft side until

tarrives 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.

EXAMP

=0

xn

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

hourglass icon symbolizes a certain period of time for holding.

An action of holding a POl is illustrated as the starting point icon and an icon of an hourglass. The

EXAMPLE 3 The “Tap and hold” gesture (G11-12 in Clause 8).
6 Gesture adaptation
A 3D non-c

for a user aipd a device to combine. Therefore, he/she often executes a 3D ngn=contact gesture in a

dimensiona

EXAMPLE
produces ac

A user natu
users expre

}ntact gesture can be cognitively complex to perform, because it requires several dimen;

(2D) space.

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

Fally optimizes his/her gestures from a kinemati¢jppint of view. This is another reason
5s their 3D non-contact gestures using their body parts in a 2D plane; it costs less in t

of energy. Muscles, paths of blood flow, bone articulatorssand so on require optimization in tern

kinematics.

A gesture-b

ased interface should be able to recognize and interpret the simplified and/or optimn

gestures. The gesture-based interface should. be adapted in order to support a user’s performanc

more conve

Experts or :

hient, comfortable and natural gestures.

execute shofrter strokes. Therefore, itis/important for an interface to offer and understand predef

gestures foy

Users with
performing
to move the
so on. Such
task. An int
expressiong

Gestures m|

the expert or advanced.users.

disabilities or users‘involved in simultaneous multiple tasks can be limited as they
gestures: some-users might be able to move only a single hand, some users might be
ir hand onlythut not their fingers, some users might be able to move their eyes only,
limitatiops_might be due to a physiological or cognitive disability or to another pat
erface shall offer a way of adapting gestures (such as “eye-tracking”, “recognition of f

", and'so*on) so that it enables equivalent interaction opportunities as for non-disabled u

ions
two-

ually

why
Erms
s of

ized
es of

idvanced users tend to optimizeé their gesture performances. They tend to move less and to

ined

r are
able
and
allel

acial

sers.

their

ay deliver different meanings depending on cultural and linguistic background of

users. A gesture-based interface should be able to offer a way of adapting gestures based on personal

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

4

the viewing window over the content;

© ISO/IEC 2017 - All rights res

erved


https://iecnorm.com/api/?name=9b37fe249527050f0caf97f0e200aa27

ISO/IEC 30113-11:2017(E)

— 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".

ATBTC - ATBITC DI
N[ F [ e [[H E|F||G|H

1| 2 |3 1233

51678 5| 6407 |8

1 yiewing window

a Moving the viewing window by the “move” command from a gser.
b fontent to be viewed.

c Viewing window in a new position.

Figure 4 — Movement of a viewing window

The second metaphor is “movement of content”, which allows the user to navigate the content by moving
a PO[. Figure 5 illustrates moving thecontent by the user. If the user initially views “F”, “G”|“2”, and “3”
thropgh a viewing window, the usetwill view “1”, “2”, “5”, and “6” after moving a POI along the direction
undgr the “movement of content“metaphor.

o |alBlcClD * | E|F|G
N |
NG| F AT IH— 23]
1l 2] 3 |[4 5167
51678 N e
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

© ISO/IEC 2017 - All rights reserved 5
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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 movement

metaphor.
this documg

8 Descr

8.1 General

Two types
gestures. T
movements
The comm

n
"terminati(e)L

For each ge
defined. A s
by an ICT s
gesture ter
between a s
gestures. A
point. Ther
initial state

Key

1  initial st

his should be considered when the gestures and thelr assoclated runctions are discuss
ent.

ptions of the single-point gestures

bf gestures are defined in this document: the “directional” gestures and the “comm
he directional gestures are formulated using directional\‘movements of a POI.
denote directional information of the gestures such as “movying an object to a left direct
d gestures denote specific meanings of commands such-as “initiation of an applicat
of an application” and so on.

tarting point of a gesture (where a user's POKactivates the gesture and it is recogr
ystem or an application) denotes an initial state. An ending point of a gesture (wher
minates and is recognized) represents a final state. There shall be a clear distin
tarting point and an ending point of eaeh‘single-point gesture for the clear recogniti
h intermediate state is expressed by mevements between a starting point and an en
bfore, a gesture-based interface shall recognize and classify the user’s movements 3
an intermediate state, and a final'state of a gesture.

2

hte

2
3

intermediatestate

bd in

and”
The

ion”.
”n

ion”,

sture in this document, an initial state, an intermiediate state and a final state shall be

ized
b the
rtion
bn of
ding
S an

final state

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.

© ISO/IEC 2017 - All rights res
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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 to start the gesture. Then, a POI should be moved to one of the four directions using the mouse. If
the right button is released, the gesture is completed.

In cqse of a direct touch gesture, when a user touches a screen surface, a gesture recognitior] component
recognizes the action as an initial state of a gesture. As the user moves his/her fingertip, ong of the four
dire¢tional movements can be recognized. If the user disconnects his/her fingertip-from th¢ screen, the
gesthire is completed.

A nop-contact gesture can also be used in performing the gestures for fourtdirectional moyements 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

G114l Left Moving a POI horizontally along the left diredtion.

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

G11{2 Right O+ Maving a POI horizontally along the right dir¢ction.

G114 Down Moving a POI vertically along the down direction.

It is jnoted that a:directional gesture can be performed in a 3D space. The “Forward” gestjure and the
“Backward” gesture can be used in moving a POI forward and backward along the “z” axis, tespectively
(see|Table.2):-In this case, a symbol denoting a POI is used in the visual description of the gesture in

ordefr to describe the “z”-directional movement in a clearer way.

© ISO/IEC 2017 - All rights reserved 7
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Table 2 — Gestures of directional movements along the “z

“_n

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.

Pulling a POI from the current position along the forward

/ direction (i.e. moving the POI toward a user along the z

G11-6

backward

axis). Its ending point (the dotted circle) 1s drawn bigiger
than its starting point (the solid circle), in order to vi§-
ually express the “backward” moving directiod.

ol

The circulafj movements presented in Table 3 are regarded as single-point gestures. The directipn of

the movemgq

nts 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 2D'plane by moving a POl in a clpck-
G117 Clockwise wise direction. The starting point and the ending poipt
rotation shall meet and make a circle. If so, the positions of the
points on the ¢ircle do not matter.
Counter- i Drawing a circle in a 2D plane by moving a POl in a
. coufiter-clockwise direction. The starting point and the
G11-8 clockwise ; . . .
rotation ending point shall meet and make a circle. If so, the ppsi-
tions of the points on the circle do not matter.
8.2.2 “Ldft” gesture
— Unique€ (internal) identifier: G11-1.
— Text ngme of the gesture: Left.
— Text d¢scription of the gesture: a gesture of moving a POI horizontally along a left direction
— Key ormouse.alternative: a stroke of a left arrow key should be regarded as the correspondence
of the gpsture;
— Graphit répresentation of the gesture: see Figure 7.

=0

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 direction shall
be regarded as the gesture. The 30° constraint is an example. The value can varyyd¢pending on
an application. Its visual description should be presented as shown in Figure 8.

30°

30°

Figure 8 — Permitted variations for the Left gesture

— Final state:

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

— BPpecific instances of the gesture;-The following specific instances shall be considergd. The Left
besture should be considered as various commands depending on its contexts or circupstances.

— Moving an object to a left direction: a user wants to move a selected object to a l¢ft direction
relative to a background/If an icon on a screen is selected, the Left gesture should mpke the user
move the icon to theléft direction.

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

— Goingback to an upper level of a menu: during navigating a menu which has a mulfltiple levels,
auser' wants to go back to the upper level of the menu hierarchy. The gesture should be utilized
torreturn back to the upper level.

——Guing toapreviousapplicatiomwhemauserchecks atistory of executimgapptications, he/she
wants to move to a previously executed application. The gesture should be used to execute 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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— 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.

8.2.3

“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.

— Keyor
of the g

— Graphi

— Numbefr of states involved in the gesture: 3.

— Initial

— Intermjediate state:

ord

sta
by

mo
be

ord
sta
mo

per|

shalll be regardedas the gesture. The 30° constraint is an example. The value can vary depen

on

psture.
c representation of the gesture: see Figure 9.

Figure 9 — Moving the POI to the right direction

State:
er identifier of the state: 1;

Fting position(s): inside of a space where a user.shall perform the gesture to be recogr
hin input device;

‘ecognized and the POI shall be recoghized by the device.

er identifier of the state: 2;
Fting position(s): the position of the POl in the initial state;
vement(s) or condition(s): moving the POI horizontally along a right direction;

mitted variations: any movement within 30° of a horizontal axis along the right dire

hn application. Its visual description should be presented as shown in Figure 10.

vement(s) or condition(s): the input device shall be in a mode where actions of the user

mouse alternative: a stroke of a right arrow key should be regarded as the Correspondlence

ized

can

rtion
ding

Figure 10 — Permitted variations of the Right 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);

10
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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.

— DMoving 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.

— _Scrolling to aright direction: A user moves a viewing window to a right direction of content, if
the window does not display the whole content. The "movement of a viewing window" metaphor
is used in this case.

— Going to a next application: When a user checks a history of executing applicatjons, he/she
wants to move to a next application in the list. The gesture should be‘used to execute the
function.

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

NOTE The Right gesture can be interpreted as a function for yisiting a previous page in soje culture.

— Changing a device channel to a next one: When a‘user controls a device such ds smart TV,
he/she wants to change a channel of the device to anext channel. The gesture should be used to
execute the function.

— Turning a viewpoint to a right 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 Right gesture should be,used to turn the viewpoint to a right directjion.

8.2.4 “Up” gesture

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

— Text description of the'gesture: a gesture of moving a POI vertically along an up dire¢tion.

— Key or mouse alternative: a stroke of up arrow key should be regarded as a corresponfdence of the
pesture.

— (raphic representation of the gesture: see Figure 11.

*
O

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 11
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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:

— Final state:

— Graphif representation of the states: see Figure 6.

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 be
regprded as the gesture. The 30° constraint is an example. The value can vary depending dn an
apglication. Its visual description should be presented as shown in Figure 12.

30° | 30°

Figure 12 — Permitted variations of the Up gesture

Order identifier of the state: 3;
Stafting position(s): the final position.@fthe POI after the state 2 (the intermediate state);

Moyement(s) or condition(s): the useér finishes the gesture.

— Specifif instances of thegesture: The Up gesture shall be considered as various commpnds
dependjng on its contexts-or‘circumstances. The following specific instances should be considered.

12

Moying an object to an up direction: A user wants to move a selected object to an up dire¢tion
relgtive to a background. If a corresponding icon is selected, the up gesture should mak¢ the
usgr move theicon to the upper position.

Scrolling to 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" metaphor
is used 1n this case.

Visiting to a previous viewportinadocument: When a user visits awebpage with adocument,
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.

— Text name of the gesture: Down.

— [extdescription of the gesture: a gesture of moving a POl vertically atong a dowm difection.

— Key or mouse alternative: a stroke of a “down” arrow key should be regarded as a'correspondence
bf the gesture.

— (raphic 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 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.

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

— movement(s) or condition(s): moving the POI vertically along a down direction;

—\.permitted variations: any movement within 30° of a vertical axis along a down diyfection 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 14.
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8.2.6

14

30° | 30°

Final sf

Figure 14 — Permitted variations of the Down gesture

ate:

— order identifier of the state: 3;

— sta
— mo
Graphi

Specifi
depend

Fting position(s): the final position of the POI after the state 2 (the intermediate state);
vement(s) or condition(s): the user finishes the gesture.
C representation of the states: see Figure 6.

r instances of the gesture: The “Down” gesture shall be considered as various comm
ing on its contexts or circumstances. The following specific instances should be consid

— Mo

ing an object to a down direction: A user warnts to move a file to a down direction rel

to 4 background. If a corresponding file icon is selected, the “Down” gesture should mak
usgr move the file to the desired position.

— Scrjolling to a down direction: A user mgves a viewing window to a down direction of cor:ﬁent,
if the window does not display the whole content. The "movement of a viewing wingow"
metaphor is used in this case.

— Visliting to a next page in a document: When a user visits a webpage with a document, h¢

wa
fun

— Gol
ale
to g

nts to move a POI to a next.page in the document. The gesture should be used to execut
ction.

ng back to a lower-item of a menu: During navigating a menu which has multiple iter
vel, a user wants\to move a POI to a lower item of the menu. The gesture should be uti
o 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, hd

wa
low

hts to_imake a sound of the device smaller. It means a volume of the device shall bed
er, The'gesture should be used to execute the function.
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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 “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 movi

ng 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.

— 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 perferni'the gesture to bel recognized
by an input device;

— movement(s) or condition(s): the input device shall be-in-da 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;

“«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 yser shall be
regarded as the gesture. The,30° constraint is an example. The value can vary depegnding on an
application. Its visual description should be presented as shown in Figure 16.

30° | 30°

Key
7  z-axis

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);
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— 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

— Moving an avatar forward: A user wants to move his/her avatar forward a 3D vi

user move the object to a desired position.

eny
eny
pos

— Pushing a viewpoint farther from a user in a 3D virtual environment; If*a user W
thrpugh a 3D virtual environment, for example, he/she wants to look around the environi

by 1

gesfture should be used to push the viewpoint to a farther position from’the user.

8.2.7 “Bagckward” gesture

— Unique

— Text nd

ironment, the “Forward” gesture should make the user move the avatar forward te-a'des
ition.

urning a viewpoint. In such a case, a POI can denote the viewpoint of the user. The “Forw

(internal) identifier: G11-6.

me of the gesture: Backward.

rtual
ironment. If a “travel” or “walking” mode is selected during a 3D navigation of theAirtual

ired

ralks
ment

ard”

— Text d(I:cription of the gesture: a gesture of pulling 4 POI along the “z” axis, which is a dire¢tion

of movi

— Keyor
a backw

— Graphi

g the POI closer to the user.

mouse alternative: a user with a wheel mouse should rotate the wheel of the mouse 4
Fard direction.

C representation of the gesture: sgé Figure 17.

Figure 17 — Moving the POI to the backward direction

— Numb

— Initial

r of states involved in the gesture: 3.

tate:

long

— 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 can
be recognized and the POI shall be recognized by the device.

— Interm

ediate state:

— order identifier of the state: 2;

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

— movement(s) or condition(s): moving the POI closer to the user along the

16
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z” axis;
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— 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°

-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 POKafter the state 2 (the intermediate
— movement(s) or condition(s): the user finishes the gesture.

Graphic representation of the states: see Eigure 6.

bpecific instances of the gesture: The “Backward” gesture shall be considered
fommands depending on its contextsor circumstances. The following specific instancg
Considered.

— Moving an object closer toa user: A user wants to move a virtual object closer to
3D virtual environment,tf the object is selected, the “Backward” gesture should m
move the object to 4 desired position.

— Moving an avatar backward: A user wants to move his/her avatar backward in
environmenti If a “travel” or “walking” mode is selected during a 3D navigation o
environment, the “Backward” gesture should make the user move the avatar ba
desiredpeosition.

state);

as various
bs should be

the userin a
hke the user

h 3D virtual
F the virtual
kward to a

— Pulling a viewpoint closer to a user in a 3D virtual environment: If a user w
a 3D virtual environment, for example, he/she wants to look around the virtual
by turning his/her viewpoint. In such a case, a POI can denote the viewpoint of t

8.2.8 “Clockwise rotation” gesture

Unique (internal) identifier: G11-7.

Text name of the gesture: Clockwise Rotation.

e user. The

Textdescription ofthe 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.

Graphic representation of the gesture: see Figure 19.

© ISO/IEC 2017 - All rights reserved
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8.2.9

Figure 19 — Rotating the POI along a clockwise direction

Number of states involved in the gesture: 3.

Initial state:

— or

— sta
by

— mo
be

lnterrIJediate state:
— order identifier of the state: 2;

— sta

— mo
a2

— per
az2

Final sf

— order identifier of the state: 3;

— sta
— mo
Graphi
Specifi
comma
implem

— Rot
2D

er identifier of the state: 1;

Fting position(s): inside of a space where a user shall perform the gesture to be récogr
hin input device;

‘ecognized and the POI shall be recognized by the device.

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

vement(s) or condition(s): rotating the POl by drawing a circle along a clockwise directic
D plane;

mitted variations: a circle which is drawn bya user shall be recognized as a closed cur
D plane. Its starting point and ending poinfmay not be exactly coincided at a same posi

ate:

Fting position(s): the final position of the POI after the state 2 (the intermediate state);
vement(s) or condition(s)/the user finishes the gesture.
C representation-of'the states: see Figure 6.

L instances of the gesture: The “Clockwise rotation” gesture shall be considered as vat
hds depending on its contexts or circumstances. If anyone of the following operatio
ented, its'specified gesture should be applied as follows.

atingjan object along a clockwise direction: A user may want to rotate an object]
or3D environment along a clockwise direction relative to a background. If the objé

vement(s) or condition(s): the input device shall be in a mode where actions of the user

ized

can

non

ve in
tion.

ious
ns is

in a
ctis

sel

Cted, the “‘Clockwise Totation —gesSture Sioutd MaRre the USer Totate the object aton

clockwise direction.

the

— 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”

ges

ture 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.

18
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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.

-

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 shallperform the gesture to bel 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.

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

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

— permitted variations:,a'circle which is drawn by a user shall be recognized as a cloged curve in
a 2D plane. Its starting point and ending point may not be exactly coincided at a same position.

— Final 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.

— Graphic representation oif the states: see rigure 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 General

Gestures can invoke commands representing functions of activating applications, selecting an object,
manipulating an object, and so on. The gestures are generally mapped to their corresponding commands
which are intended to execute the functions.

As summarjzed in Table 4, a set of gestures are used in manipulating an object. A user should séleft an
object using the “Tap” gesture (G11-9). A “drag and drop” action should be implemented byca gegture
of tapping gn object, displacing the object and releasing it at its destination. The gesture|is defined
as the “Displace” gesture (G11-10). If an object represents an application, a gesture of double-tagping
the object (G11-11, the “Double-tap” gesture) should be interpreted as a functioncef activating the
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 witha POI.

Moving a selected object to its destination. This gestulre

shall always be\preceded by the “Tap” gesture which
Q’x/i : should be used'to select the object. Its path from the
starting peint to the ending point can be arbitrary
depending on their relative positions.

G11-10 Displace

G11-11 Double-tap @ Double-tapping an icon or an object.

In Table 5, tthe “Tap and hold” gesture is described. The gesture involves maintaining the positior] of a
POI for a certain amount of time.

EXAMPLE One of possible functions\fer the “tap and hold” gesture (G11-12) is a command of “invokjing a
pop-up meny” which should be activatedby clicking a right button of a mouse in Microsoft Windows. This geyture
should also e performed using a direct touch gesture (as discussed in the 5.2), involving a “touch and holfing”
action with g certain amount of tinye.

Table 5 — Gesture of tapping and holding a POI

ID Name Visual description Explanation

Tapping and holding a POI for a
specific amount of time.

G11-12 Tap and hold O g

Another type of a gesture is a gesture with a waving 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.
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Table 6 — Gestures of waving

ID Name Visual description Explanation

G11-

Waving a POI from the left to the

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

right

wave <N located at any position on the "horizontal
waving" path.
Vertical ] Waving a POI from the up to the down and
G11-14 xn vice versa. Its starting point could be located
wave . " the ' artieal ine" path
Q atany positionon e—verticalwaving pat .
8.3.2 “Tap” gesture

Unique (internal) identifier: G11-9.
[ext name of the gesture: Tap.

Fext description of the gesture: a gesture of selecting an object using a POI.

Graphic representation of the gesture: see Figure 21.

Figure 21 < Tapping the POI

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

— starting position(s)t.inside of a space where a user shall perform the gesture to be
by an input devige;

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

ntermediate state:

— order identifier of the state: 2;

L starting pnqi‘rinn(q)- the position of the POl in the initial state:

— 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
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

© ISO/IEC 2017 - All rights reserved

Key or mouse alternative: a click of a mouse should be regarded as a correspondence ofthe gesture.

recognized

he user can

area, which

state);
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— movement(s) or condition(s): the user finishes the gesture by a “releasing” action such as

dep

ressing 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.

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

8.3.3 “Displace” gesture

— Unique
— Textng

— Textde
The pat

— Key or mouse alternative: a “drag and drop” operation of a selected-object with a mouse shou

regarde

— Graphi

— Numbefr of states involved in the gesture;3.

— Initial
— ord

— sta
by

— mo
be

(internal) identifier: G11-10.

me of the gesture: Displace.
h of the gesture for displacing the POI should be arbitrary depending on its ending poi

d as a correspondence of the gesture with the selected object.

c representation of the gesture: see Figure 22.

Figure 22 — Displacing the POl to a specific position

state:
er identifier of the state: 1;

Fting position(s): inside of a space where a user shall perform the gesture to be recogr
in input device;

‘ecognized and the POI shall be recognized by the device.

— Inter

— orderidentifier of the state: 2;

diate. state:

scription of the gesture: a gesture of displacingaselected objectusinga POItoa destin:lcion.

vement(s) or cdndition(s): the input device shall be in a mode where actions of the user

t.

d be

ized

can

— 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:

— order identifier of the state: 3;

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

22

© ISO/IEC 2017 - All rights res

erved


https://iecnorm.com/api/?name=9b37fe249527050f0caf97f0e200aa27

ISO/IEC 30113-11:2017(E)

— 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
another folder by the “Displace” gesture.

— Deleting an object: user should delete an object by moving the object icon to a tragh can folder
or a garbage bin icon.

8.3.4 “Double-tap” gesture

— PUnique (internal) identifier: G11-11.

— Trext name of the gesture: Double-tap.

— Text description of the gesture: a gesture of double-tapping @n ebject using a POI.

— Key or mouse alternative: double-click of a mouse should’be’regarded as a corresponflence of the
pesture.

— (raphic representation of the gesture: see Figuré23.

©

Figure 23 < Double-tapping the POI

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

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

— movemént(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:

orderidentifier of the state: ');

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

8.3.5 “Ta

24

conside

red:

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

— Ex

cuting an application: A user should utilize the “Double-tap” gesture to pick and exec

1ting

an

Unique
Text na
Text dd

Key or
corres

Graphi

Numbéfr of states involved in the gesture: 3.

Initial

— order identifier of the stater1;

— sta
by

— mo
be

hpplication which is represented by an icon.

p and hold” gesture
(internal) identifier: G11-12.

me of the gesture: Tap and Hold.

mouse alternative: clicking and pressing a button of a meuse should be regarded
ondence of the gesture.

C representation of the gesture: see Figure 24.

Figure 24 — Tapping and holding

state:

Fting position(s): inside of a space where a user shall perform the gesture to be recogr
hin input device;

‘ecognized/and the POI shall be recognized by the device.

Intermjediatestate:
— O:‘II‘ identifier of the state: 2;

scription of the gesture: a gesture of tap and holding a POI with(a;specific amount of ti

vement(s) or_condition(s): the input device shall be in a mode where actions of the user

as a

ized

can

— 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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