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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,
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Introduction

There are a wide variety of visual objects in a user's environment that provide information that could
be scanned and processed to output text-based information about or related to the object. Providing
text-based information can provide accessibility to diverse users in various contexts of use, including:

— persons who cannot see the information (due to vision or environmental limitations);

— persons who cannot approach the information closely enough to see it (due to physical or
environmental limitations):

— peop

—  wher
QR cg

—  wher
proce

This docy

e who cannot understand the information (due to cognitive or linguistic limitations);

e the information is provided in a format that human cannot directly understand (eg-barcodgs,
des);

e information content, beyond whatis in the scanned image, can be obtained through additional
ssing.

ment provides guidance on various aspects of the user interface<of-applications that sgan

visual information. This includes selecting the types of information that-are of interest to the uder,

helping th
scanning,
in varioug

The guidz

contexts ¢f use.

e user locate visual objects of interest, helping the user position the object or device used for
scanning the information, processing the scanned image, apd outputting textual information
modalities.

nce contained in this document can be applied to a wide range of devices, applications, ajnd

Vi
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Information technology — User interface component
accessibility —

Part 15:
Guidance on scanning visual information for presentation
as text in various modalities

1| Scope

THis document provides guidance on various aspects of the user interfacecoftapplications [that scan
vigual information that are used directly by humans, including:

—

—| initiating the scanning application;

—| setting user's preferences and configuring the scanning appli¢ation;
—| identifying the types of information currently of interest.to the user;
—| locating visual objects of interest to the user;

—| creating a static image via scanning the visual object;

—| identifying the information content provided:by the visual object;

—| processing scanned information and outputting the results to the user.

THis document provides increased accessibility by addressing the user accessibility needs pf diverse
users in diverse contexts.

THis document contains guidance'that can be applied to a variety of devices, including:

—| specialized devices thatare dedicated to scanning and processing visual information;

—| mobile devices (sueh as smartphones and tablets);

—| general purppse-computers with camera capabilities;

—| office machines with scanning functions.

THis document contains guidance that can be applied to various types of software, including:

—| .stand-alone scanning applications;

— applications including scanning functionalities;
— (scanning) applications that interoperate with other applications.

This document contains guidance that can be used for outputting scanned information in various
modalities, including:

— audio outputs;
— visual outputs;
— tactile outputs;

— storing information for future use within the application performing the scanning;

© ISO/IEC 2017 - All rights reserved 1
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— electronic outputs (to other applications, systems, or devices including those directly connected
and those connected via the Internet).

This document does not:

— apply to fully automated scanning that is not under direct human control;

— apply to applications that scan visual information for editing an image or just displaying it;
— provide guidance on the design of specific hardware devices involved in scanning;

— provifde guidance on the specific Objects that can be recognized or the speciiic soltware used]|to
recognize these objects;

— provide guidance on the internal functioning of software that recognizes specific types-of ebject

g

This docyment is intended for use by developers of applications that include user controlled scanning
functionallities. It does not expect that an application includes all of these functionalities. It can be uged
for those functionalities that an application does provide.

2 Normative references

There ard no normative references in this document.

3 Terms and definitions
For the pyrposes of this document, the following terms and(definitions apply.

ISO and IEC maintain terminological databases for use instandardization at the following addresses

— IEC E]ectropedia: available at http://www.elecfropedia.org/

— ISO Opnline browsing platform: available athttps://www.iso.org/obp

31
scanning
use of a cgmera or similar function te obtain image data

3.2
recognitjon
<scanning> processing of Scanned image (3.6) to locate and identify visual objects of interest (3.4)

3.3
visual information
recognizgble infermation presented by a visual object

3.4
object ofintérest
type of object that has been chosen by a user

3.5
information of interest
type of information that has been chosen to be processed by a scanning (3.1) system

3.6
scanned image
data resulting from scanning (3.1)

2 © ISO/IEC 2017 - All rights reserved
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3.7

scanning application

software that scans visual objects, recognizes and processes the objects of interest (3.4), and outputs
the information about the objects

3.8

cropping

<scanning> cutting off part(s) of a scanned image (3.6) so that its dimensions, and possibly its
information content, are changed

[S HRCE:- ISO/IEC E127.901
SOOI/ U T

2LC0
pOINC L TO O] T oo

109 o difind Yo docyiant v gron s oo ooy wan]a «
ce a
408 mredified a-doetreRtorgraphtehasheenreph y

scanned image”.]

4 [ Conformance

It Is recognized that all of the functionalities recommended in this document might not be implemented.
If an organization claims conformity of a system with this document, then(it shall document:
a)| the decisions of which recommendations from this document are aridiare not applicable to the system;

b)| how it addresses each of the applicable recommendations in.tliis document or the justifidations for
any course of action that deviates from any of the applicable recommendations.

Inmaking such a claim, an organization should be specificabeut the basis on which it is made ajnd should
hajve evidence to support the claim. The claim can be based on self-assessment or by an agsessment
cafried out by another party.

<)

Arnex B provides assistance in documenting conformance to this document.

5| Overview of scanning visual information for presentation as text in varjous
mjpodalities

5.1 General

Hymans recognize a multitude of objects in the real world and in scanned image, despite th¢ fact that
their vision of the objects eah vary somewhat from different viewpoints, in different sizes and scales or
even when they are translated or rotated.

Ag a type of computer vision technology, object recognition is the task of finding and identjfying the
vigual objects_of interest. Utilizing this technology allows for a wide range of applicationg that can
prpvide information associated with the object. It can identify, locate, and retrieve informatfion of the
phiysical features of the object, and search for detailed information relevant to the scanned injage.

—

Utjlizing' this technology can help users with diverse capabilities in diverse contexts to id¢ntify and
unlderstand objects as well as environments. Users, who will be aided by this technology inclyde:

— users who cannot see the visual object being scanned;

— users who cannot directly understand the visual object being scanned;
— users who cannot sufficiently approach the visual object being scanned.
Contextual examples of use that can be provided by this technology include:

— where the information is not provided in a format that a human can directly understand (e.g.
barcodes, QR codes);

— where the information content beyond what is in the scanned image can be obtained through
additional processing.

© ISO/IEC 2017 - All rights reserved 3
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In order to be of use to the widest range of users, the results will be provided by textual or other
informative forms of presentation.

NOTE Annex A contains example use cases for scanning visual information for presentation as text.

5.2 Contexts for scanning

A scanning application captures (or scans) visual objects, identifies the visual objects of interest in the
scanned images, finds out the visual information of interest, and provides the scanning results to the user.

I d 1. L 1 A s L 1. dn 4=l dn . L dn A
n everydgy e, pecopic CalT CICOUIICeT a var Iety Ol appPIIcations tirat ust SCalirg T tIoTaltIes:

EXAMPLE[1  When the customer places the printed barcode of a product under the barcode reader installed|on
the wall of|the store, the customer can get the product information recognized by the reader through thedisplay
attached tp the reader (see A.1).

EXAMPLE2 By connecting the document scanner and the refreshable braille display to a PGiand activating the
optical chdracter recognition (OCR) application, the user can read the content of the documentin braille (see A{3).

EXAMPLE[3 By installing and activating a colour-aware application on the mobile device; a person who cannot
distinguish colour can recognize the colour of the selected garment without the help%f-ethers (see A.4).

EXAMPLEK By installing and activating an application on the mobile device“that identifies the number] of
visual objgcts specified by the user, it is easy to determine how many objects\ekist in the direction the mohile
device canpera points (see A.5).

EXAMPLE[5  Someone who cannot see waits for a bus putting on a wearable scanning system that recognizes
shapes and text. This person can identify the bus he/she wants to take‘through the information the system regds
by voice (spe A.6).

EXAMPLE|6 When a traveller captures a landmark image using a mobile device, on which the scannjng
applicatiof analyses the image and automatically open&the web browser to search information about the
landmark,[the traveller enjoys the pleasures of travellingzgmore than he/she would without the mobile device qnd
the scannihg application (see A.7).

EXAMPLE|7  When a person using the address ook management software purchases a business card scanner
and scans ppusiness cards, he or she then conveniently stores the name and phone number without typing them
(see A.8).

5.3 Framework for scanning

The procgdure of scanning, which inputs visual objects by scanning, identifies visual objects of interg¢st
and generjates visual information of interest, shown in Figure 1.

Scanning|can be donelon a wide range of visual objects including (but not limited to) visual tejxt,
graphic cpdes and/or-other identifiable visual objects. Visual text includes text on a printed material,
a signboalrd, a read’ sign or a business card, etc. Graphic code includes (but not limited to) barcodgs,
icons, empticons; traffic signs, etc. Other identifiable visual objects include daily goods, transportatign,
landmark, etc,

The scanning process consists of three steps.

First is the scan input step, which scans the visual object to obtain the scanned image. In this step,
the user positions the visual object of interest within the camera angle, adjusts the size of the object. It
might be necessary to adjust the exposure or focus the object to get a good quality image. The scanned
image will be used in subsequent steps or can be stored for future use.

Second is the processing step, which extracts the visual information of interest of the scanned image.
This step is the core of the scanning application.

Pre-processing is the initiating phase of the processing step, which identifies the visual objects of
interest in the scanned image according to the purpose of the scanning application. Subsequently, main-
processing extracts the visual information from the scanned (visual) objects.

4 © ISO/IEC 2017 - All rights reserved
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Post-processing is optionally performed by the user’s behest to carry out additional tasks (e.g.

translation, database search).

Typically, the processing step proceeds without the user’s intervention, once initiated.

Third is the output step, which provides the user with textual information about the visual information
of interest extracted in the processing step. Textual information is presented in suitable modalities for
user characteristics.

NOTE

Some modalities include visual, audio, and tactile presentation.

In[some cases, the textual information of the output step is used as an argument when the]

ap
th

TH
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sired outcome.
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Typically, a scanning application consists of three components for (scanning) input, processing (scanned
input), and outputting (results). Depending on the type of components, a scanning application can be
implemented as an all-in-one device or as individual devices that are connected with or without wire

connection. Scanning applications can be implemented on:

© ISO/IEC 2017 - All rights reserved
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NOTE1 This distinction is not intended to limit the range of usage. There might be other type of devices or
system that could be configured.

Specialized devices are those that are dedicated for one or more types of visual information in which
the hardware and software are integrated within. Scanning applications can also be implemented on a
range of mobile devices or general purpose computers containing cameras with processing capabilities
as well as output capabilities. A wider variety of processing can be obtained by connecting to other
applications that might be on the device or remotely connected.

The scanning input component consists of the scanning input device, such as a camera or a scanner that
is used to.obtain scanned images of visual nhjpr‘fc

NOTE 2 |Scanners tend to provide their own light for viewing an object and thus are typically used-at\shprt
distances from the object being scanned.

NOTE 3 [Cameras can be used at longer distances from objects and can make use of existing lighting or might
provide additional lighting, when needed.

NOTE 4 |[Regardless of whether a scanner or a camera was used, a scanned image thathas been obtained will
be referredl to as “scanned image” within this document.

NOTE5 |The scanning input component can include a step for increasing the quality of the scanned image. This
step can b¢ performed automatically or manually in accordance to the user's ingtruction.

Scanning|components can be fixed (in their location), hand-held or wéarable.

EXAMPLE[1  Wall-mounted fingerprint scanners and cameras on laptop computers are some examples| of
scanning input devices that are typically fixed in a single location where it is easier to take the object to the
scanner thfan the scanner to the object.

EXAMPLE[2  Barcode scanners, OCR pen scanners, smartphone cameras, tablet cameras are some exampleg of
hand-held scanning input devices.

EXAMPLE[3  Cameras mounted on glasses, smart watch cameras, wearable ring cameras are some examplles
of wearable scanning input devices. The processing component is used to store the scanned informatipn,
to recognige objects of interest from the scanned image, and to process recognizable information within the
scanned irhage to generate appropriate information. Data that are used for analysing a scanned image could|be
stored eitljer in the scanning device itself or{in storage, which is connected to the processing component via the
Internet oy cloud. Likewise, the processing.could take place in the scanning device, via remote connection or bly a
combinatipn of locations.

The procqssing component includes the scanning application and the hardware on which the application
is running. The scanning application of the processing component identifies all the visual objects|of
interest ffom the scanned image, received from the scanning input component and then the compongnt
recognizds the visual information from these objects.

The procgssing component is also responsible for providing the user with the ability to configure the
scanning ppplication and set user preferences (including identifying the types of information currenfly
of interesf to the user).

Various outputctompornents {thatareeithrer partof thescanming device orthat ctoutd becommected to
the scanning device) can present the information generated by the scanning application.

When an assistive technology (AT) device is installed in the scanning system, the output component
provides the information to the user through the AT device.

5.5 Type of software

In everyday life, people often encounter software that uses scanning functionality. Some software itself
constitutes a scanning application. Some applications are designed to include scanning functionalities
or to interact with an independent scanning application.

6 © ISO/IEC 2017 - All rights reserved
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Scanning applications can be implemented as:

— stand-alone scanning applications;

— applications including scanning functionalities;

— applications that interoperate with other applications.

NOTE This distinction is not intended to limit the range of usage. There can be other type of software that
could be configured.

information. In this kind of application, the processing results are mostly delivered directly t¢ the user.

EXAMPLE 1  Scanning applications that identify products and their attributes from codes,(e.g-barcpdes or QR
cofles), reading text or colour of objects are examples of stand-alone scanning applications;

Applications can include scanning functions as a means of inputting information that will he further
usgd by the application.

EXIAMPLE 2  Mobile applications to handle business cards recognize the characters and automaticdlly extract
pefrsonal information, such as name, phone number, address, etc. This information can be used tp add new
coptacts to an existing address book or call the person. In this application, the scanned image of the business
card can be read from a file or can be scanned in real-time.

Applications that interoperate with other applications utilize-other applications in order to process the
refognized object. In some cases, several applications cantbe interoperated in sequence.

EXIAMPLE 3 A scanning application recognizes an objett (e.g. a barcode or QR code), sends the napme of the
object to a web browser, and receives search results fronithe web browser.

EXAMPLE 4  Ascanning application recognizes English text, sends it to a translation software, receiyes Korean
teyt, sends it to the web browser and receives search results in Korean.

5.6 Scanning modes
THere are two main modes of scanning: user-initiated and automatic scanning.

NQTE1 This distinction is nottintended to limit the use of this document. There might be otheif modes or
combinations of modes that could be used.

In| user-initiated scanning, the scanning application captures the scanned image when|the user
inftiates the scan. Inautomatic scanning, the scanning application recognizes the object of inferest and
aufomatically captures the scanning image.

THe user dicects the device to an object and moves the device or object slowly to recognize the object.
THe autontatic scanning mode continues this process until the system automatically recognizes and
capturesithe object, while in the user-initiated scanning mode, it is until the user has captured the object.

EXAMPLE 1 A barcode reader application uses automatic scanning.

EXAMPLE 2 A scanning application, which uses automatic scanning, goes through steps for detecting visual
information from a scanned image.

EXAMPLE 3 A smartphone application, which recognizes text, scans a document when users push a button on
the touch screen.

NOTE 2 Inascanning application, different scanning modes can be applied for each type of object.

© ISO/IEC 2017 - All rights reserved 7
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6 Guidance on scanning visual information for presentation as text in various
modalities

6.1 General guidance

6.1.1 Provide scanning results according to the purpose

A scanning application shall identify the visual objects of interest to the user.

identified|

NOTE Scanning applications can be used for a variety of purposes. If the purpose of the application differs
from the plurpose of use, the user cannot obtain the desired result.

EXAMPLE A QR-code scanner cannot recognize the data matrix code.

6.1.2 Provide scanning results equivalent to the object being scanned

A scannirng application should provide scanning results that are equivalent to the objects of interest
being scahned.

EXAMPLE[1  The barcode scanning result is equivalent to the text contained'in the barcode.
EXAMPLE[2  The result of colour recognition is not always the same depending on the surrounding brightngss.

NOTE The scanning result is also used as a cue for users to detérmine whether the scanning is successful or
not (see 6.1.9).

EXAMPLE[3  An application reads “nothing found” when it\did not identify the visual object of interest.

6.1.3 Pfovide focus adjustment

A scanning system shall provide a way to foeids the visual objects of interest.
NOTE 1 |[There are many ways to focus onyisual objects of interest, including:

— desighing the system handheld type-so that the user can move to obtain an accurate focus image;
— proviIing guidance so that the user can move the object to focus;

— usingfan autofocus function.

NOTE 2 |With the autefocus function, it does not require the user to adjust the focus.

6.1.4 Ppovide'exposure adjustment

A scanningsystem should provide a way to adjust the exposure of the visual objects of interest.

NOTE1 Automatic exposure control is convenient because it does not need to adjust exposure of visual
objects.

EXAMPLE1 An application scans after adjusting the exposure through a trial scan.

EXAMPLE 2  In a scanning system with manual iris control, the user captures an image of the object while
slowly adjusting the aperture.

NOTE 2  When the exposure is low, using an additional light source (e.g. flash) will help to obtain better
exposed images.

EXAMPLE 3  Ifthe exposure is insufficient, the scanning application informs the user “low light” or “use flash”.

8 © ISO/IEC 2017 - All rights reserved
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6.1.5 Provide position adjustment

A scanning system should provide an accessible means for capturing or scanning the image when the
visual object of interest is located within the camera angle.

NOTE1 Providing visual guidance is helpful to a user to locate visual objects of interest in the target area,
usually the centre of the image display.

NOTE 2  Visual guidance is often provided as a target area for locating and sizing object images (see 6.1.6).

EXAMPLE1 A scanning application provides a cross-hair in the centre of the image display.

NQTE 3  Audio or vibration guidance that helps the user to move the object into the target area or refognizable
didtance can be provided for proper positioning.

EXIAMPLE 2 A barcode application provides voice guidance, such as “Barcode is in top‘left of impge frame.
Plgase move your camera to top left for successful scanning.”

NJTE4  Scanning applications, which indicate the presence of an object of intergst,ymight not need|to provide
popitioning guidance.

EXIAMPLE 3  Alarm sounds, such as “ding-dong”, when the object of interest is’recognized.

6.1.6 Providing distance adjustment

A $canning system should provide an accessible means to.¢apture the visual object of intergst whose
resolution is sufficiently enough to recognize the information presented by the object.

NQTE1 Capturingvisual objects of interest within largeiymages can have the effect of eliminating ujnecessary
bafkgrounds.

NJTE 2  Capture a sufficiently large visual objeétof interest can be made possible by:

—| designing the handheld system so that theluser can easily move closer to the objects of interest;
—| providing a pedestal for placing the.objects so that the system can capture an appropriate image offthe object;
—| using zoom lens or software-assisted zoom-in functionality;

—| using a high-resolution camera or scanner (and crop unnecessary objects from the image).

NQTE 3  Guidance, which estimates the size of the object appearing in the image, is helpful to capture a larger
object image.

EXIAMPLE A sémi=transparent rectangular guide is engraved on the display of the system to ppsition the
viqual object of interest.

—

6.1.7 Provide orientation adjustment

A $canning system should provide an accessible means to adjust the orientation of the scamred object
intheimage

NOTE1 When the orientation of the scanned image is not appropriate, the system can prompt the user to
change the orientation of the object.

NOTE 2  Some systems can automatically adjust object orientation.

6.1.8 Provide accessible initiation of scanning
A scanning system shall provide an accessible means to initiate the scan.

NOTE1 There are several means of scanning initiations, including:

— activation of controls (e.g. pressing a button, clicking an icon);
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— voice command;

— gesture input, etc.

NOTE 2

EXAMPLE

Some scanning applications, which provide an automatic scanning mode, start scanning when the
user activates the application or the scanning system using a control, such as a power switch.

A barcode reader automatically starts scanning as soon as the power switch is turned on.

6.1.9 Provide notification during scanning progress

A scanning application shall inform the user of the scanning progress (e.g. the start and end of scanning

input, pro

NOTE 1
the applicd

EXAMPLE
EXAMPLE

EXAMPLE
failure, a b

NOTE 2
the scanni

If the scanmning fails, the scanning application shall provide the cause and/or resolution of the failure

that the |
NOTE 3

— inapp

— out of]

— insuffficient resolution (see 6.2.4);

— imprd
— inapp
— inapp
6.1.10 P
A scannin

NOTE 1
EXAMPLE

cessing and output).

If the scanning application provides various output modalities (e.g. visual, audio and souhd; tacti
tion would be more accessible to the users.

1  Aredtriangle (» ) animation on the display indicates that the scanning is in pregress.

2 The scanning reads the result as “success” or “failure”.

3 Ifthe scanningis successful, a distinct sound-based alarm (e.g. “ding“deong”) notifies the user. If

eep will sound.

When the application successfully completes the scanning, it is not\necessary to inform the user t
hg was successful other than providing the scanning results (se€-64.2).

ser can solve the problem.
There are various causes of the failure, including:
Fopriate exposure (see 6.1.4);

focus (see 6.1.3);

per orientation (see 6.1.7);

Fopriate size of visual objects.of interest (see 6.1.6);

Fopriate positioning of visual objects of interest (see 6.1.5).

rovide the scanning results in a textual representation

g system shall provide the scanning results to the user in a textual representation.

The userexpects the scanning result to be equivalent to the visual information of interest (see 6.1.P

1.5 A scanned colour is presented as “red” or “pink”.

e),

—

n

hat

NOTE 2

EXAMPLE

10

Scanned text can be represented as a text string, including the possible recognition of any recognizable
formatting elements (e.g. title, paragraph, indent, bold, italics).

2 Output documents formatted according to the scanned text.
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6.2 User preference settings

6.2.1 Enabling user preference settings

2017(E)

When scanning applications enable the user to set personal preferences, these settings should be

co

nfigurable and accessible.

NOTE [SO 9241-171:2008, 8.2 provides detailed guidelines on user preference settings for applica

6.2.2 Selecting scanning modes

w
sc

tions.

here multiple scanning modes are available, the scanning application shall allow the user.to
inning mode currently used.

NQTE Some scanning systems can only be used in automatic scanning mode at all times,

6.2.3 Selecting purpose of use

If

@ scanning application can be used for various purposes, it shall-allow the user to

purpose of use.

EXIAMPLE A user configures an application, which can recognize(a QR code and a data matr

re

ognize QR code.

NAQTE Scanning applications designed solely for one purpogse(i.e. dedicated systems) usually have
foil users to select the purpose of use.

6.2.4 Selecting image resolution

w
ad

here multiple scanning resolutions are available, the scanning application shall allow tH
just the scanning resolution currently used:

NQTE1 A higher resolution image might'take longer to get the scanning results, although accurate

be
res

obtained. If the resolution of the imagée‘is low, the processing time might be shortened, but accurat
ults might not be obtained.

NQTE 2  See 6.3.2 for guidance'én capturing an appropriate scanned image.

6.2.5 Selecting image enhancement

A

here image enhancement is available, the scanning application shall allow the user to select

image enhancement.

NQTE1  There are various image enhancement methods, including:

coletrcorrection;

select the

select the

X code, to

b no option

e user to

results can
e scanning

the use of

contrast enhancement;

image cropping.

NOTE 2  See 6.3.3 for guidance on image enhancement.

6.2.6 Controlling presentation of visual guidance

If a scanning application provides a visual guidance programmatically, it shall allow the user to turn
off/on the guidance.

NOTE

(see 6.1.5) or to capture a larger object image (see 6.1.6).

© ISO/IEC 2017 - All rights reserved
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6.2.7 Selecting post-processing components

Where post-processing components are available, the scanning application shall allow the user to select
the post-processing components to be used.

NOTE1 There are various possible post-processing functions, including:
— translation components;

— search the web;

— keyW rd-seatreh:

NOTE 2 [See 6.4.4 for guidance on post-processing.

6.2.8 Selecting modalities for textual representation

Where miiltiple output modalities are available, the scanning application shall allow-the user to selé¢ct
the output modalities to be used.

EXAMPLE Turn visual display on/off, turn TTS on/off, turn vibration on/off, etc,
NOTE1 [Users can select multiple modalities at the same time (e.g. visual and.audio).

NOTE 2 [See 6.5.2 for guidance on providing applicable multimodalities.

6.2.9 Selecting other application(s) to be invoked

Where other applications are available to be used with )the scanning application, the scanning
applicatidn shall allow the user to select the other applications to be used.

EXAMPLE A web browser is selected to open a website.whenever any URI is identified in the scanning.

NOTE See 6.5.3 for guidance on invoking other applications.

6.2.10 Storing and retrieving user preferences
A scanning application should enable\users to store and to retrieve user preference settings.

NOTE1 |[Storing and retrieving usSer preference settings reduces the overhead and effort required to crefte
preferencd settings that are repeated in every device.

NOTE 2 |User preference,setting can be transferred to other devices with the help of platform software.

EXAMPLE A user leads a preference settings file from a universal serial bus (USB) drive onto a new devic

D

NOTE 3 |In the cdse of public system, it is convenient to allow each user to set the user preference.

6.3 Scanning input

6.3.1 General

Visual objects are primarily of interest because they contain visual information that can be processed
after being scanned.

To generate accurate visual information, it is important for the application to adjust the optics and
associated electronics to obtain a good quality image containing the visual objects of interest in the
scanning input stage.
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6.3.2 Scanning/capturing appropriate images
The scanning input component should obtain an appropriate scanned image.
NOTE1 An appropriate scanned image satisfies the following conditions:

— appropriate exposure (see 6.1.4);

— infocus (see 6.1.3);

— sufficient resolution (see 6.2.4);

—| proper orientation (see 6.1.7);

—| appropriate size of visual objects of interest (see 6.1.6);
—| appropriate positioning of visual objects of interest (see 6.1.5).
NQTE 2  Providing the reason to the user, when the scan/capture component cannot obtain an appropriate
scanned image, allows the user to easily solve the problem (see 6.1.9).

EXIAMPLE Some reasons include: “Underexposure”, “Out of focus”, “Insufficient resolution”, |‘Improper
orjentation”, “Subject is too small”.

—

6.3.3 Enhancing image quality
Image enhancement shall not interfere, erase or inflate the wisual objects (or information) of interest.

NJQTE1 Removal of a visual object, which is irrelevant ta the visual information of interest, does nof affect the
impge enhancement result.

EXIAMPLE Some examples that do not modify, erase, or inflate the visual information of interest include:
—| border removal of document image to prepare OCR scanning;
—| enhancement of images;

—| editing images to erase unnecessary areas;

—| cropping of unnecessary areas;

—| combining into one image,by dividing a document image consisting of several columns, in order [to prepare
OCR scanning,.

A gcanning application that provides multiple image enhancement component(s) should allow|the users
tojselect the components to use.

NQTE 2  Infage enhancement components being selected can be kept as setting options (see 6.2.5).

6.3.4 ("Recording scanned images

hnbhad imaacoc chonld bo racardad or ¢
C
O O T s Co oot ot T eoTrata o

ngofthe visual

information.
NOTE1 A scanned image can either be recorded automatically or be saved upon user request.
NOTE 2  Some applications do not leave image files when scanning is finished.

EXAMPLE Some OCR applications convert scanned text images to text, read the text, and then erase the images.
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6.3.5 Naming scanned images

If a scanning application records or saves the scanned image, the images shall be recorded with a
unique, identifiable name.

NOTE1 Providing a meaningful name for scanned images is efficient for searching or retrieving the images.

NOTE 2  Some scanning applications generate the name of the scanned images using the date and time of the
acquired image (e.g. “DSC20161225").

NOTE3  Some scanning applications request the user to enter the name of the scanned image. In this case, it is
important|that the application makes sure that the name entered is not identical to the name of any 1image, that
already exjsts.

The namgq of the recorded image should be modifiable by the user.
NOTE 4 [Allowing the user to modify the name of a recorded image makes it easy to manage scanned images.

NOTES5 |By using the visual information that the scanned image contains as a name;wusers can get mére
informatidn about the image without opening the particular image file.

NOTE 6 [Users need an input device (i.e. keyboard) to modify the name of the recorded image.

6.3.6 Retrieving scanned images for processing

If a scannfing application explicitly records scanned images, it shall‘allow users to identify images that
are retriefved and fed to the processing component.

6.4 Prqcessing

6.4.1 General

Scanned |mage consists of various visual objects that are either of primary interest to the user|or
unnecessary objects. The processing is used-to recognize objects of interest from the scanned imgge
and to id¢ntify recognizable information within the scanned image to generate appropriate information
of interest.

User needs are very broad. For example, some users want to know if a user-defined visual object| of
interest gxists. On the other hand,) some users want to know all the visual information contained|in
the scanred image. Thus, the\function of the processing component varies greatly depending on the
scanning ppplications.

6.4.2 Presenting results of processing
The procg¢ssing component shall be able to identify (all) the visual information required by the users

NOTE1 |The'eutput of processing components can be in any format (e.g. text string, binary data, numbers, dr a
combinatipn\thereof).

The processing component shall notify the users when there is no visual information of interest (see 6.1.9).

NOTE 2  If the processing component cannot find the visual information of interest, it can repeat the scanning
input and the processing procedures subsequently.

6.4.3 Pre-processing: selecting visual objects of interest
Pre-processing shall be able to identify (all) visual objects of interest required by the users.
NOTE1 Zero, one or more visual objects of interest might be identified.

EXAMPLE1 The QR code application identifies only one visual object (QR code).
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EXAMPLE 2 An OCR application identifies all the characters that make up visual text as visual objects.
The pre-processing component shall notify the users when there is no visual object of interest (see 6.1.9).

NOTE 2  Providing the reason to the user, when the pre-processing component cannot identify any visual
objects of interest, assists the user to take appropriate actions for finding objects.

EXAMPLE 3  If pre-processing component cannot identify visual object of interest because of out of focus, it
informs the user “out of focus”.

6.4.4 Post-processing: respecting the context

Post-processing shall not interfere, erase or inflate the context of the visual information ofinterest.

EXIAMPLE Some examples that the post-processing results are equivalent to the visual information before
th¢ processing include:

—| translations equivalent to the original (i.e. Korean to English);
—| providing original and search results;
—| documents formatted with the same text.

A bkcanning application that provides multiple post-processing.€émponents shall allow thg users to
select the component(s) to use.

NQTE Applicable post-processing components being selected\can be kept as setting options (see §4.2.7).
6.5 Output

6.5.1 General

THe scanning results of the output compofient are delivered to users or the output component might
inyoke other applications, and then it transfers the scanning results to the invoked applicatiops.

6.5.2 Presenting accessible scanning results

A §canning application shall. deliver the scanning result to the user in an accessible manner.

Q

EXIAMPLE Some examples of accessible text representation are shown below, but are not limited t
—| visual representation (e.g. textual presentation on a display);

—| audio representation (e.g. text reading using TTS);

—| tactile representation (e.g. textual presentation in the refreshable braille display);

—| any-combinations of above representations.

A $canning application that provides various accessible representations shall allow the users to select
the user preference(s) to apply.

NOTE Applicable modalities of representations being selected can be kept as setting options (see 6.2.8).

6.5.3 Invoking other applications: passing the scanning results

If a scanning application invokes other application(s), it should pass the scanning results as the input of
the other applications.

EXAMPLE A QR-code scanner identifies URI that is passed to the web browser being invoked.
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If a scanning application provides multiple applications that can be invoked after the process, it shall
allow the users to select the application(s) to be invoked.

NOTE Applicable applications to be invoked being selected can be kept as setting items (see 6.2.9).

Types of argument data should be prepared according to the types of arguments of the invoked
applications.

6.5.4 Privacy protection and security

A scanning-appheationshotdd-provide-apprepriatetevelsof privacyprotectionand-seeurity—Thewser

should befable to control the levels of privacy and security.

EXAMPLE If a scanning application reads the scanning results aloud, people nearby can hear it.
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A.l.1 Description

Sc

Or
th

bajrcode scanning application on his smartphone to identify the products. Grabbing his sm

in
su
As
in
pr

A.

Similar use cases include:

A.2.1 Description

Fr

/1 Recognizing barcodes

2 Recognizing short text
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Annex A
(informative)

Scanning visual information for presentation as text in various

modalities — Use cases

btt who is visually impaired is lactose-intolerant and only consumes milk without lactose.

e day, he went to the grocery store to buy milk. He went to the dairy seetion to find milk
ht he always buys. Since Scott cannot read the printed text on the’milk cartons, he r

his right hand and a milk carton in his left hand, he brought 4is-Smartphone camera clo
rface of the carton.

soon as the application recognized the barcode, the smartphone alarmed “ding-dong” arn
ormed him of the product. After repeating this process)several times, Scott was able to pi
bduct he wanted.

1.2 Similar use cases

scanning applications that recognize barcodes, such as QR code, data matrix code, and {
printed materials, of the surface.9fthe products;

scanning applications that identify the graphic signs, such as traffic signs of the road, toilg
the wall;

scanning applications'that recognize and read the text content of the 2D barcode provideq
who cannot read the printed material.

dwho is visually impaired has recently installed the optical character recognition (OCR) a

(0]

products
blies on a
artphone
ser to the

d audibly
rk out the

IPC of the

tsigns on

for those

bplication
amounts

his'smartphone He often uses this application to distinguish hanknotes when paying smal

in cash. First, Fred selects and activates the scanning application on his smartphone, and he places the
smartphone camera near the corner of the banknote that he has picked. As soon as the smartphone
recognizes the number of the banknote, it reads the value of the banknote.

A.2.2 Similar use cases

Similar use cases include:

©lI

scanning applications that recognize short text of the printed materials, such as daily goods, bills,

flyers, greeting cards, etc.;

scanning applications that scan text of an object (e.g. signboard, signpost, road sign, licence plate,

etc.), recognize text on the object, and translate recognized text into other languages.

SO/IEC 2017 - All rights reserved
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A.3 Recognizing text on prints

A.3.1 Description

Erin who is 9 years old has dyslexia. Recently, Erin's parents bought a PC scanner and an OCR software
to help Erin's reading activities. Nowadays, when Erin wants to read a book, she turns on the PC,
activates the OCR application, and places the book on the scanner attached to the PC. When she presses
the “Scan” button of the scanner, her PC starts scanning the page of the book, recognizes the text content
of the page, which then reads out the content.

Erin’s mofher, Rachel, who 1s visually impaired, often uses this application as well. Today, she had]to
read the fllyer that Erin brought from her school. First, Rachel connected the refreshable braille display
to the PC hnd pressed the “Scan” button of the scanner. Soon the scanner started scanning theflyer Td
the OCR grogram output the content of the flyer to the braille device so that Rachel could find.cut what
the flyer yvas all about.

A.3.2 Similar use case

A similarjuse case involves OCR applications that use scanners to obtain text content from a variety| of
text-rich printed publications, such as books, documents, newspapers, magazihes, etc.

A.4 1dé¢ntifying object colour

A.4.1 Description

Bryan wlo is visually impaired is going to wear a red T-Shirt for a party at the office. He activates
the colour scanning application in his smartphone and.takes out his T-shirts in the closet one by one,
bringing the smartphone camera closer to the T-shirt.. The application then notifies Brian of the T-shiirt
colour with a beep sound. Using this application, Brian'can find the red T-shirt to wear today.

Bryan often uses this application at work. He keeps documents of the same type in a colour-coded folder.
For example, documents related to procurement are stored in a blue folder, while documents related|to
general affairs are stored in a red folder.

This morping, Brian had to look for adocument on procurement of PCs that his boss requested in the
blue foldejr. He activated the colourapplication in his smartphone and placed the smartphone cameralto
all the folflers one by one.

Soon he was able to find théetblue folder with the aid of the mobile colour application. Using the OCR
scanner, e could find the"decument his boss has requested.

A.4.2 Similar usécase

A similar|use case involves colour scanning applications that notify the colour of the objects such|as
paper shelets, eloths, etc.

A.5 Identifying a specific object

A.5.1 Description

Jane who has a low-vision often uses a mobile application that recognizes objects based on the shape of
things. The object-recognition application has dual modes. The first one is to count the number of the
objects she wants to know. The second one is to find out where the desired object is located.

One day, Jane invited five friends home. She asked her son, Eric, an elementary pupil, to set the table as
she talked. Eric put five sets of napkins, forks, and spoons on the table.
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After finishing the snack preparation, Jane set the object-recognition application on her smartphone
to recognize “fork”. As she pointed the smartphone camera towards the table, the application audibly
mentioned, “Found five forks” along with a “ding-dong” sound, thus notifying her of the placement of
utensils.

Jane also uses the object-recognition application when visiting a place for the first time. After activation
of the application, she sets the application mode and the target object as “detection mode” and
“doorway”, respectively.

As Jane pointed her smartphone camera hand forward and slowly turned her arm to left, when the

a Lcation racaoaocniza d +thao dooriazaxz tha coarinbana vibhvatad and cba ool d £i0d b yazn tO the
ppheation—recognized—the—doorway—thesmartphone—vibrated—and—she—<cowldHadthesvay

doprway.

A.p.2 Similar use case

A pimilar use case involves scanning applications that notify the user of a landmark (e.g. drosswalk,
overpass, traffic light), facilities (e.g. vending machines, ATM, kiosks), etc.

A6 Recognizing a shape and number

A.p.1 Description

Tim who is visually impaired is often helped by a wearable system that recognizes the shapes|of objects
algng with written texts.

Ornle day, he had to take the No. 50 bus to go downtowii{After activating the bus application recognizing
the shape and number of the bus, he was able to identify his bus, while waiting at the bus stop. Whenever
hel heard a bus come in, he turned his head toward the bus in which his wearable scannifg system
refognized the bus numbers with a beep souridi.As soon as he heard “Bus, route 50”, he raisedl his hand
tofhail the bus.

A.p.2 Similar use cases
Similar use cases include:

—| scanning applications that recognize objects of multiple attributes such as route buses, sign boards,
traffic lights, etc.;

—| automatic payroll.system of a parking lot wherein the system scans and recognizes the licence plate
of the vehicle that comes into the parking lot.

A7 Recognizing landmarks

A.[/.1 (Description

324year-old-Susie tikestotravel-Whensheplansto-travelabroad, sheusedtorelyontravelbeoks to find
scenic landmarks to visit. Recently, she installed a mobile tour-guide application for her destination.
When Susie arrived at her destination, she activated the mobile tour-guide application and set the

“search nearby” mode on.

After then, she held the smartphone in hand with the camera facing forward and turned her body to the
right slowly. When the application recognized a landmark, it showed detailed information about the site.

A.7.2 Similar use case

A similar use case involves scanning applications that use scanned images and GPS to provide
information about buildings or attractions around user’s location.

© ISO/IEC 2017 - All rights reserved 19


https://iecnorm.com/api/?name=75bd0423950d8ecac5ff10a173f43cf2

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Conformance
	5 Overview of scanning visual information for presentation as text in various modalities
	5.1 General
	5.2 Contexts for scanning
	5.3 Framework for scanning
	5.4 Types of devices
	5.5 Type of software
	5.6 Scanning modes
	6 Guidance on scanning visual information for presentation as text in various modalities
	6.1 General guidance
	6.1.1 Provide scanning results according to the purpose
	6.1.2 Provide scanning results equivalent to the object being scanned
	6.1.3 Provide focus adjustment
	6.1.4 Provide exposure adjustment
	6.1.5 Provide position adjustment
	6.1.6 Providing distance adjustment
	6.1.7 Provide orientation adjustment
	6.1.8 Provide accessible initiation of scanning
	6.1.9 Provide notification during scanning progress
	6.1.10 Provide the scanning results in a textual representation
	6.2 User preference settings
	6.2.1 Enabling user preference settings
	6.2.2 Selecting scanning modes
	6.2.3 Selecting purpose of use
	6.2.4 Selecting image resolution
	6.2.5 Selecting image enhancement
	6.2.6 Controlling presentation of visual guidance
	6.2.7 Selecting post-processing components
	6.2.8 Selecting modalities for textual representation
	6.2.9 Selecting other application(s) to be invoked
	6.2.10 Storing and retrieving user preferences
	6.3 Scanning input
	6.3.1 General
	6.3.2 Scanning/capturing appropriate images
	6.3.3 Enhancing image quality
	6.3.4 Recording scanned images
	6.3.5 Naming scanned images
	6.3.6 Retrieving scanned images for processing
	6.4 Processing
	6.4.1 General
	6.4.2 Presenting results of processing
	6.4.3 Pre-processing: selecting visual objects of interest
	6.4.4 Post-processing: respecting the context
	6.5 Output
	6.5.1 General
	6.5.2 Presenting accessible scanning results
	6.5.3 Invoking other applications: passing the scanning results
	6.5.4 Privacy protection and security
	Annex A (informative)  Scanning visual information for presentation as text in various modalities — Use cases
	Annex B (informative)  Checklist of recommendations
	Bibliography

