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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO, VIDEO MULTIMEDIA SYSTEMS AND EQUIPMENT -
MULTIMEDIA E-PUBLISHING AND E-BOOK TECHNOLOGIES -
RASTER-GRAPHICS IMAGE-BASED E-BOOKS

FOREWORD

all national promote
internafional co-operation on all questions concerning standardization in the electrical and electronif fields. To

Technidal as “IEC
Publicafion(s)”). Their preparation is entrusted to technical committees; any IEC National*Committeq interested

governmental organizations liaising with the IEC also participate in this preparation?IEC collabordtes closely
with the International Organization for Standardization (ISO) in accordance with) conditions det¢rmined by
agreemgnt between the two organizations.

The forfal decisions or agreements of IEC on technical matters express, as\nearly as possible, an inpternational
consensus of opinion on the relevant subjects since each technical committee has representatipn from all

IEC Puplications have the form of recommendations for international’ use and are accepted by IHC National
Commiftees in that sense. While all reasonable efforts are made’ to0 ensure that the technical confent of IEC
Publicafions is accurate, IEC cannot be held responsible fer the way in which they are used |or for any

In ordef to promote international uniformity, IEC National Committees undertake to apply IEC Hublications
transpafently to the maximum extent possible in their ‘national and regional publications. Any [divergence
betweep any IEC Publication and the correspondingational or regional publication shall be clearly Indicated in
the lattgr.

IEC its¢lf does not provide any attestation of conformity. Independent certification bodies provide|conformity
assessinent services and, in some areas, ‘access to IEC marks of conformity. IEC is not responsiple for any
service$ carried out by independent certification bodies.

All users should ensure that they hayé.the latest edition of this publication.

No liabjlity shall attach to IEC or its*directors, employees, servants or agents including individual gxperts and
membefs of its technical committee's and IEC National Committees for any personal injury, propertyJdamage or
other damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees) and
expensgs arising out of ,sthe publication, use of, or reliance upon, this IEC Publication or any| other IEC
Publicafions.

Attentign is drawn te,the Normative references cited in this publication. Use of the referenced puljlications is
indispepsable for the correct application of this publication.

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

International Standard IEC 63029 has been prepared by IEC technical committee 100: Audio,
video and multimedia systems and equipment.

The text of this International Standard is based on the following documents:

CDV Report on voting
100/2817/CDV 100/2918/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

The contentsof the Pnrrignndllm of Ianlmry 2018 have heen included in this copy

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it| contains colours which are considered to be useful~for the |correct
undersfanding of its contents. Users should therefore print this document psing a
colour printer.
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Scanning of existing printed books is presently carried out widely to store their content in an
electronic format: raster-graphics image-based e-books. The scanning includes number of

parameters and sometimes results

parameter settings.

in poor-quality scanned data due to inappropriate

The scanning devices with storage memory and automatic document feeders enable swift
production of raster-graphics image-based e-books with a brief procedure that does not

require a

dvanced skills and knowledge.

Scanning schemes can have many attributes which affect to the quality of raster-graphics
image-bdsed e-books, such as environmental condilions, sheet cuffing/scanning, dperation,

resolutio

and encg
in halfton

is to spe

Cify a scanning scheme for developing raster-graphics image-based e-boo

conforming to this document, a reasonable quality of raster-graphics image-based e
to be expected.

, highlight washout point, tone curve adjustment/black point setup, post-pfocessing
ding. For example, inadequate selection of the scanning resolution ¢can)cayse moiré
e images and discontinuation of lines in text images. The purpose~0f“this Jocument

s. When
tbooks is
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1 Sco

AUDIO, VIDEO MULTIMEDIA SYSTEMS AND EQUIPMENT -

MULTIMEDIA E-PUBLISHING AND E-BOOK TECHNOLOGIES -

RASTER-GRAPHICS IMAGE-BASED E-BOOKS

pe

This document specifies the scanning scheme to develop raster-graphics image-based e-
books from existing printed books.

2 Nor

mative references

The following documents are referred to in the text in such a way that someé or a

content

cited applies. For undated references, the latest edition of the referenced’document

any ame

mdments) applies.

IEC 61966-2-1, Multimedia systems and equipment — Colour mieasurement and mar
— Part 2-fI: Colour management — Default RGB colour space’= SRGB

ISO 12639, Graphic technology — Prepress digital data ‘€xchange — Tag image file f
image te¢hnology (TIFF/IT)

3 Terms and definitions

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

ISO and

IEC maintain terminological' databases for use in standardization at the

addresses:

e |EC Hlectropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
bitmap i

age of'sourcebook

two-dimephsionalraster data of each page of a sourcebook that can be aligned in exa
page ordgr as.the sourcebook

3.2
raster-g

| of their

onstitutes requirements of this document. For dated references; only the edition

including

agement

brmat for

following

Ctly same

raphics image-based e-book

category of an e-book which consists of the bitmap image of sourcebook

3.3

sourcebook
printed book to be scanned

4 Ras

ter-graphic image-based e-book

4.1 General

The creation sequence for raster-graphics image-based e-books is shown in Figure 1.


https://iecnorm.com/api/?name=c5708bf871680241b50381992e472a31

-8 - IEC 63029:2017 ©

Preparation of sourcebook

Scanning sourcebook

Retouch

software
Setup / adjust scanning parameters

(Resolution, tone curve etc.)

®Ve O ©

Cutting sourcebook é
=1

(B
-~

=)

Post-processing / encoding

&

IEC 2017

@ Authoring e-book

1EC

Figure 1 — Workflow for generating e-book from sourcébook

There ar¢ six steps to generating an e-book from the sourcebook, such as the preparation of

the sourdg
quality re
clean up
condition
e-books
scanning
resolutio

output media. The sixth step is authoring the e~book. This document specifies the {
fifth stepp, which form the scanning scheme.\Raster-graphics image-based e-book

categori

42 Ta

The sou
textbooks

5 Scanning scheme

5.1 Cu

To avoid
binding 4

ebook, cutting the sourcebook, scanning the sourcebook{.setup/adjustment
lated parameters, post-processing/encoding, authoring e-book. The first s
and to repair the sourcebook so that it becomes as close as possible to it
A flatbed scanner is normally used for the third step, raster-graphics ima
scanning operation, so the second step is tO cut the sourcebook to 1
operation easier. The fourth step is to sgtup/adjust scanning parameters
and tone curve. The fifth step is to adjust and to encode the scanned

d as one of the fixed layout e-books:

get sourcebook

cebooks to which this-decument applies are mangas, paperbacks, harg
, magazines, music scores and newspapers.

tting the‘sourcebook

image loss, sheet cutting should be carried out exactly on the perimet
nd’ the margin. If this is not possible, the cutting line shall be less than or

of image
tep is to
5 original
je-based
nake the
such as
data for
econd to
5 can be

covers,

br of the
equal to

2 mm fro

m\the perimeter of the binding and the margin. The cutting line should be ¢

arallel to

the edge. To avoid variation of image area position between pages, the margin between

pages sh

ould be less than or equal to 1 mm.

NOTE See Clause A.1 for a description of image loss.

5.2 Sc

anning sourcebook

Scanning shall be done in at least 8 bits per pixel, 256 grey levels unless otherwise instructed.

The sourcebook image area in the corresponding scanned image data should not have any tilt.
Image tilt adjustment shall be done to achieve tilt angle of less than or equal to 0,5°.

NOTE See Clause A.2 for a description of image tilt.

The scanning of the monochrome original shall be carried out in monochrome scanning mode.
Colour original shall be carried out in colour scanning mode.
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NOTE When a black and white original is scanned using colour scanning mode, black text is likely to be greyed or
coloured partially, and it can degrade text readability.

The tone curve of an original text image shall be adjusted for legibility.

5.3 Setup/adjustment of image quality related parameters
5.3.1 Elimination of unintended density variation
In general, there are four types of unintended original density variations as follows:

— foreign objects such as dripping coffee, soiling by handling, shading due to bump of
correcting fluid on substrate and so on;

— degradgation—c

— showithrough of image printed in opposite side of substrate;

— misplacement of original on scanning device leading to unpredictable unintendefd density
variation at the border of the scanned data.

NOTE Seg¢ Clause A.3 for a description of show-through.

The first three can be eliminated by adjusting the highlight washout.point during the [scanning
operatior] or by erasing the defects, and the fourth one can be éliminated by trimmipg during
post-progessing.

5.3.2 Resolution

It is recommended to adopt a sufficiently high scanning resolution and bit depth in order to
avoid line image discontinuity. Graphics and chalftone image area may requife moiré
suppresslr]on. If moiré occurred due to too lowsa.scanning resolution, use a higher |scanning
resolution.

NOTE Seg¢ A.4 for a description of line image djscontinuity and A.5 for a description of moiré.

For a text-based original document; 200 dpi or higher resolution is recommended| For text
and low fesolution halftone originals, 400 dpi or higher resolution is recommended.|For high

resolution halftone and graphics-originals, 600 dpi or higher resolution is recommegnded for
avoiding}noiré. For on-demand printing and on-demand publishing usage, minimum nesolution
shall be 600 dpi.

The shage of the text:s different between alphabets and it requires additional care tp choose
approprigte resolution and tone settings in order to avoid line image discontinuity. Clause A.4
shows ar] example“of alphabet dependency.

5.3.3 Highlight washout point

The highlight washout point is effective for elimination of unintended density variation
(see 5.3.3). But if the highlight washout point is set too high, it may cause discontinuity of line
image in text and graphics. So, it is recommended to set the highlight washout point as low as
possible. If line image discontinuity occurred after minimizing the highlight washout point, then
it is recommended to adopt a higher scanning resolution and higher bit depth (see 5.3).

NOTE See Clause A.6 for a description of highlight washout.
5.3.4 Tone curve adjustment / Black point setup

In order to avoid tone-related issues, such as sleepy image, highlight washout and unwanted
shadow clipping, it is recommended to adjust the density range by selecting a proper black
point value and to adjust the tone curve shape appropriately for image appearance as shown
in Figure 2.
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count

Not "black
enough"

Not "white
enough"

Pixel
count
Range
adjustment
4 1 T
0 U Pix value U255 \
Pixe
coun
Light pixels d |
not visible NI Pi | T
D4rk pixels not (saturated) 0 IX vaioy 555
digtinguishable '
] /7
. .
0 Pix value 255
IEC
Figure 2 — Tone curve adjustment\/ Black point setup
NOTE Seg¢ Clause A.7 for a description of highlight washout(and unwanted shadow clipping.
5.4 Pdst-processing / encoding
5.4.1 Post-processing
If the regolution of the scanned datatis higher than the output media resolution, the|scanned
data res¢lution shall be convertedito match the output media resolution using a resolution
conversign method such as the“nearest neighbour method, the bilinear interpolatiopn method
or the bidqubic convolution method.
5.4.2 Fncoding
In order :Lo avoid ufiwanted image noise due to lossy image encoding, such as mosqyito noise
or block noise, lossless compression shall be used.
For black and white images, the recommended data file format is 8 bits per pixel TJFF/IT as
specified I 1SO0-12639—For—cotout ;IIIGHCD, the—recommended—data—fite—format—is—8 bits per

pixel sSRGB as specified in IEC 61966-2-1 with TIFF/IT.
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A.1  Image loss

Annex A
(informative)

Defect examples

Printed books are normally bound by glue and string. So the horizontal length of the pages
inside is shorter than the overall horizontal size of the book. In other words, the inside margin
is shorter than the outside margin. As a result, image loss sometimes occurs at the inside
margin. By comparison with the image without image loss in Figure A.1,

of the im
special @
position

ariation between pages at the inside margin.

3.

Figure 6Q§An example of the double-page spread without image loss

D
\(</C)

"N

Head is a pair of bar which used to read & write data to and from a platter.

it is clear t

IEC

hat a part
herefore,
d image
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A.2

3. Head is a pair of bar which used

Image tilt

- 12 —

Figure A.2 — An example of the double-pageéread with image loss

&
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ead & write data to and from a platter.

IEC

@
&

comparispn to the image without image til Figure A.3, it is clear that the imagle is only

The scarned image is tilted when the sourc Q&Q does not properly set with the scIenner. By
slightly t t it significantly degrades the scanng¢d image

Ited anticlockwise in Figure AQ

qua

lity.

convefient method to generate
spectyal reflectance of pseudo'

object|colors with an assumpti
of lesg than 3% wvariations
the dverage reflect of

neighboring samp e@n an
object reflectance ‘rum for
10 nrh step dat CS color

%O

Qextﬂe s,

-

QO
LoF

base color patches including
palntings, carvings,
fabrics, flowers, animals, plants
and so on. The assumption of
pseudo-object colors "3%" looks
quite reasonable, because both of
the above two sets of numbers
are pretty close each other. On

\Q/ Figure A.3 — An example of the text image without image tilt

the other hand, range pf the
above two sets of valug¢s are
much smaller than the [linear
programming method oytcome
by a factor of five. It is bpcause
the linear programming method
provides all possible shape| of the

spectral reflectance curyes no

IEC

convenient method to generate
spectral reflectance of pseudo-
object colors with an assumption
of less than 3% variations from
the average reflectance of
neighboring samples on an
object’s reflectance spectrum for
10 nm step data. SOCS color

database color patches including
textiles, paintings, carvings,
fabrics, flowers, animals, plants
and so on. The '1ssumption of
pseudo-object colors "3%" looks
quite reasonable, becau-e both of
the above two sets of numbers
ave pretty close each other Om

the other hand, range of the
above two sets of values are
much smaller than the linear
programming method outcome
by a factor of five. It 1s because
the linear programming method
provides all possible shape of the
spectral reflectance curves no

IEC

Figure A.4 — An example of the text image with image tilt
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A.3 Show-through

An image printed on the rear side of the page is sometimes visible from the front side of the
page. This is called show-through. By comparison with the image without show-through in
Figure A.5, it is clear to see the show through which appears as low contrast text flipped
horizontally in Figure A.6 and show through, in general, is an obstacle to readability.

Public Information Center

Establish ICT foundation for
achieving sustainable and
consistent business growth

The production of hydroelectric power from rivers, which currently
provides the largest share of energy from renewable sources, can/hbe
increased with new large projects as well as the installation of-small,
micro- and pico-hydro stations. The smaller systems have low-installation
and running costs. Hydroelectric stations present a significant advantage:
that of being able to meet increased demand at short netice and to act as
storage.

IEC

Figure A.5 — An example of the text image without show through

Puldlicrinformation Centelr

Establish IQT foundation.for
acHieving’sustainable’ and
consistent,business; growth

The production of hydroelectric power fromerivers, which currently
provides the largest share of ehergy ffomrenewablesourees, can/be
increased with\new large projects as well as the mstallation of small,
micro- and\pico-hydro stations. The smaller systems have low installation
and runmmg costs. Hydroelectric stations present a-significant.advantage:
that of'\being able to meet increased demand at short notice and to act as
storage.

IEC

Figure A.6 — An example of the text image with show through

A.4 Line image discontinuity

Scanning resolution is important for avoiding line image discontinuity and moiré. By
comparison with the image without line image discontinuity in Figure A.7, it is clear to see the
line image discontinuity in Figure A.8. Line image discontinuity is an obstacle to text
readability. In addition, text readability due to line image discontinuity varies according to the
alphabet used. As shown in Figure A.8, Japanese text in the bottom half is worse than the
English text in the top half. This is because, in general, Japanese text consists of more
strokes and therefore a greater number of thinner lines than English text.
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To develop International Standards for multimedia e-books, multimedia epublishing, and
the related technologies, including; formats of multimedia e—book content, minimum
requirements for multimedia e-book players, user interfaces for multimedia e-book
players, e—publishing services, and guidelines for e-book distribution by interchangeable

DNPOEFERRES —E AT, A>T ViBEOX S OREOEFE. 51t 88, AHEER - A¥HE
RICHTI2EAYR—FEDNP Y, #—EXBRBOBE-RTETEAEL=DANEY, £/ DNP I —-TD
ERANTy 7 Sr—E—PEEEEAGEFRED T YOBEETL, TRCHARERER T, LEN AP
EREERE A Y —E ZDBRFEEIAYT 5,

IEC

Tol|develop International Standards for multimedia e-books. multimedia epubh JYg. arpd
the related technologies, including: formats of multimedia e-book content_(@ imum
redquirements for multimedia e-book players, user interfaces for multi book
plajers, e-publishing services. and guidelines for e-book dlS{I’lbutJOl"l terchangeable
DNPORFEARRY - AT 27 WANTSroBAORFIE 51 "\Qﬁw LREER- X TYER
MUHTIBATE-FEDNPY Y- 23RORB-BFTECEtHEXD Y %7 DNP Y
EfALT 71 -E-rRERERFERI-F - /OMAEH (<m-: FLARDRME. AMYKTP
ARG XY - 2AOBRREEYT S QQ

\\ IEC

O
Figure A.8 — An example of the text i\rE\@e with line image discontinuity|

%,

N

Moiré is |a relatively low periodic-tréﬂ’hgncy density-variation pattern, appearing in|scanned

orresponding high-frequency periodic densitytvariation

pattern in the original images. her words, moiré is false information in scannefl images
added by an inappropriate scanning operation. By comparison with the image withTut moiré

in Figure|A.9, moiré can b arly seen on the door of the locker, second from the
front row| in Figure A.10

eft in the

@
\

IEC

Figure A.9 — An example of the photographic image without moiré
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A.6

Highlight| washout is due to inappropriate tone adjust @ By comparison with the image
without hjghlight washout in Figure A.11, it is clear to se& the highlight washout in Fig
where al| the grey shadings have disappeared. In Figure A.11, the grey shading in
grouping| of red, yellow and blue boxes, but tI@ grouping intention is sacrifice
disappeafance of grey shading in Figure A.12. \\Q

Figure A.11 — An example of the business graphics image without highlight washout

Figure A.10 — An example of the photographic image Q) moiré
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Highlight washout
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