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A little test

e Can you see any difference
between these two pictures?

Real terracotta
figure from
Terracotta Army in
Xi'an, China.

Terracotta Army exhibit of Hong Kong.
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About Metad ata In ! National Taiwan Normal University
Digital Preservation

e Metadata is very importance information in
digital archiving and management.

e Metadata enables us to understand the
content of a digital image file.

e Besides providing content information
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— Intellectual property & rights
— Access control use
— Search/browse and data exchange use




‘@ NTNU LATTE Lab.

Abo ut Metad ata I n \LATTE!  ygtional Taiwan Normal University
Digital Preservation

= = Identifier Classic_2009080812350 1.jpg
 Metadata & Digital - -
i . g Title Terracotta Army (<= F& ()
O bJ ECt (F I Ie) Creator Photo by Tommy Wu

Original date | 2009/8/8

of Photo

Source Digital Still Camera

Keywords Terracotta Army; Terracotta Warriors;
Terracotta figures;

Abstract The Terracotta Army (= F& ff]) or
Terracotta Warriors and Horses is a
collection of 8,099 life-size Chinese terra
cotta figures of warriors and horses
located near the Mausoleum of the First
Qin Emperor (% % &/[#). The figures
were discovered in 1974 near Xi’an,
Shaanxi province, China.
People believe that the terracotta
warriors were based on true people as
every face has different facial features
and expressions.

Location Xi’an, Shaanxi province, China.

Rights National Palace Museum




Current image file data manageme

User scenario

-

Digital Preservation System

_
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Image File

(Download or Export)

Image File

(Independent)
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Image File
< (Storage)

Metadata
(Database)

Metadata
(Database)

Image Files
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Current image file data manageme

o User expectations
— User-Friendly and quick reading function.

— User’s cognitive information structure.
 File Name => Title ©

File Type => Caption &

File Date => Creation Date €

File Size  => Max. export size @

File Path => Category @
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Current image file data manageme

e Adding information in digital files

— Some file formats can add extra information
 Tiff, Jpeg, Png, PDF, Word, Excel, WMV, AVI...

— Windows OS - File abstract preview
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What is Embedded Metadata?

* File Properties
— File Name, File Format, File Size...(including in each
file)
* File Information

— Difference Dimensions, Resolutions, Color
space...(according of media types and file format)

— About media type and file format

e Embedded Metadata

— User defines and adds information:
o Title, Creator, Abstract, Keywords...
» Caption, Categories, Contact Info, Rights...
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What is Embedded Metadata?

e File Info
Resolution (Width, Height), TIFF, JPEG,
Images Color Mode, Color Deep, 800x600, RGB, BMP, GIF,
J Compress rating, Count of 8bit, JIPEG PNG...
Pages.

Layoutsize, Pages, Include fonts | a4(210x297mm), | Word DOC,

Documents 10Pages PDF...

Dimension (Width, Height), Film 720x480, 00:01:25, WMV, MPEG,

Multlmedla: Iength,_ Fram(_es per Second, 30fps, 256kbps, AVI...
Film Sampling rating, Compress MPEG 2
rating, Encode/Decode
Multimedia: égr‘i'or'gsnsgﬁgﬁf‘amp“”g rating. | 40:03:38, 44.1khz, wX'/A' MP3,
Audio P 9 Stereo, MP3

Encode/Decode

10



How does Embedded Metadata
work?

e Stored Data

— Encode Data (Binary)

— Plain Text (Text or XML)

e Stored Section
— Header, Body, Expansion

— Tag

— Flag (Pilot)
— Fixed Field

e Access and Stored Method
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TIFFv6 (1SO12234-2:2001)

Tag ID Tag Name Value
256 (100.H) ImageWidth 800
257 (101.H) ImagelLength 600
258 (102.H) BitsPerSample | 8,8,8
259 (103.H) Compression 7
274 (112.H) Orienation 1
282 (11A.H) XResolution 96
283 (11B.H) YResolution 96
Code ID Code ID Name Type | Default Value
(DEC) (Hex)
34850 0x8822 ExposureProgram | Short 0 3=
Aperture
Priority
40961 0xA001 ColorSpace Short 1=
sRGB

EXIF 2.2 (JEITA CP-3451)

11
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How does Embedded Metadata ™ Gy
work?

Header |
File Properties
File Information
File body
Embedded
Metadata
/]
Added Metadata | |
\
Digital File Stream Technical Metadata

12
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Embedded Metadata Standards

. DIG35 (1997)

— Digital Imaging Group (DIG)
— 15t Metadata Standard for Digital Images
— DIG35 Specification v1.0 (2000)
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! Digital Image Format i

. Image Editing Applintiu‘i‘ |

Header Data

Image format
(e.g. JFIF, TIFF etc.|

"h Image Database System .).

Image Data

(Compressed/Uncompressed)

DIG35 Image data interchange model (DIG35, 2000)

Metadata
Descriptional information [Scope of DIG35]
Basic Image Content Intellectual
Image Creation Description History Property
Parameter Rights
(Annex A )| [(AnnexB ) || (AnnexC) | |(AnnexD ) || ( AnnexE )
( Fundamental Type and Field Definitions ( Annex F ) )

DIG35 Digital Image Format. (DIG35, 2000)

13
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Embedded Metadata Standards

« MIX ZHZIX
— MIX ( Metadata for Images in XML Standard )

— Library of Congress - Network Development and
MARC Standards Office

— MIX Schema Version 0.2 (2004), 1.0 (2006)

 ANSI/NISO Z£39.87

— NISO Technical Metadata for Digital Still Images
Standards Committee (2000)

— Data Dictionary - Technical Metadata for Digital
Still Images, ANSI/NISO £39.87-2006 (2006)

14
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Embedded Metadata Standards

_
. DISC [GIDISC (2003)

— Digital Image Submission Criteria, DISC
— International Digital Enterprise Alliance,

(I DEAI I IanCG) A Working Group of |DE®

— Domain: Press and Publishing
— DISC Specification (2007)

— Digital Images Metadata

« Contact Info, Special Instructions, Job Identifier,
Rights and File History

15
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Embedded Metadata Standards

o EXIF  Exif Print
— Exchange Image Format
— Domain: Digital Still Camera

— Defines camera-specific metadata
« EXIF 1.0 JEIDA (1996)
« EXIF 2.0, 2.1 (JEIDA-49-1998) (1998)
« EXIF 2.2 (JEITA CP-3451) (2002)

16
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Embedded Metadata Standards

N
. IPTC

— International Press Telecommunications
Council (IPTC) - IPTC Standards Committee

— Domain: News and Press
— 1IM (Information Interchange Model) (1991)

— Metadata Taxonomies for the News Industry
 NewsML, NewsCodes

— IPTC Core Schema for XMP v1.0 (2004)
— IPTC Photo Metadata (2008)

17
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Embedded Metadata Standards

e XMP x“"P (2000)
— Adobe eXtensible Metadata Platform (XMP)
— Domain: Digital Image Process
— XML/RDF

— Adobe XMP namespace
— Adobe Custom File Info Panel (2003)

— IPTC Core schema for XMP (2004)

18
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Embedded Metadata Standards

e Adobe XMP characteristics
— Stored an XML file in file Seecial \dentify Code

Character

<?xpacket begin="
id 5MOMpCehiHzreSzNTczkc9d™?>

... the serialized XMP as described above: ...
<x:xmpmeta xmins:x="adobe:ns:meta/"">
<rdf:RDF xmlns:rdf=...>

</rdf:RDF> _
Read and Write

</x:xmpmeta> Rea
... XML whitespace as padding petting
<?xpacket

19
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Why we prefer XMP

 Specific rules, definition and synchronized
data design

e Unicode and XML/RDF Standards
o Customize and Expand Metadata
o User-friendly Operating Panel

e Open SDK and Toolkit

20
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Why we prefer XMP

DSCOD464_XMF JPG

&k DISC Image Metadata F
Portfolio Workflow Bta] -
GettyImages_Metadata .
Engineering Archive (Fl Job Identifier |1RDD235 |
DIIEC Photographer
IPTC Contact Original File Mame: | |
IPTC Image
IT Content tadata Jate Created |2006M“2
IPTC Status .
bz Headline [mamizspss
lescription | \BESEERSAmEERS » —EELEAN BETEE FE LB, -
Eﬁﬁﬁ&ﬂ‘])&ﬁiﬁ? ERFRE R ¢ BIE= RIE B Emas 58 A ST EEES - T 1€ THE
R =
ARl it HEIRF RS HIRE -
Keywords® (R 8, Edr; 72
Location |mapris ik EILET ke |
City [ Hyoto |
State/Province |§Eﬁ.ﬁ? Eyoto |
Country |E|1F Tapan |
Instructions [@g) =g
HERR
Provider |.".ndersen |
Source Digital §till Camers |
Copyright Motice [photn by Andsrsen
Copyright of Andersen.leos 2006
Powered By * Beparate multiple walues with a comma
Xiip Copyright [DEAlliance 2005
[ me ][ ®E# |

Adobe XMP Custom File Info Panel

21
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— | Adobe Photoshop

Embedded Metadata Framework

End-user Interface tier

| Adobe lllustrator Build Index
o] Adobe Bridge Metadata Editor Metadata Display Search Engine

Annotation Ul
[Custom File Info Panel)

Cffline Metadata
Authoring Tools

Online Web-based LI
& YWeb Service (AP1)

Embedded Metadata
Extractor

Annotation Ul
13rd Party Application)

F Y

m Hnview

Embedded Metadata Core API

Digital Image File

i ACDSee

Ly M3 Filelnfo

End-user Interface tier

Header Image Data Metadata

Core tier

Application tier

22
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- System Architecture
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s

=earch
Online Process
Editor
(Web-based) | | =]
' Fresentation Prowse
Authoring (EMF) AP Service R,
Tools
Access Control
- /’"#;Hf:“‘x Detail Page
e SN
Offline | 1
Editor :
(Software) File Metadata > S
Store DB 11
> Frint
\"""-—-_._._.—'-"/ _'_1.
Annotation Works EMF Process Data Display

Digital Preservation System

23
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Image data digitizing

and System Design
via digital camera

- Operatlng aﬂd WOrkIng FlOW Or Scanner
'

 Add Metadata into digital izfgﬁ?i%fﬁé?ﬁiﬁz
Image file

e Extract Metadata from |vnmesmsmsss || ~rnmsie
digital image file

e Store in DP system \ /

Stock procedure

e Metadata => DB Dot Pt e

- Image file into Wetadata write to
(] I m ag e fl I e s > Sto rag e storage device database gysterm
‘,_,..-""’—,,l

o BrOWSing / SearChing Rebuild Indexing
* Display and Download l

Search ‘ ‘ Browse ‘

24
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Prototype Ul

- EMF Metadata displa

Embedded Metadata Extractor - Image Show

[Image LZone]

Access File: || DSCOMed MFeipe | v

Preview Edit Zh TW Show EXIF

Image Title: EERERIRERGNF
Subject Heading: T&Ri&KTF
Creator: Andersen.Leos
Creator Role: Photographer
Caption: A MBEESRSAINEENF - —EEHZEMA
BT R E AR — A -
e A riETTRIE S C IB=HIEE
R RER AT  BF R A NRFEENESEST 8
Tl -
it Nt P EinEEiA R E 58 -
Keywords: B &R, i&7ksF, H889E,
Category: int
[File Properties] Sub Categories: gen; art; trl;
File Name: | DSC00464_XIPc.jpg Rights: Photo by Andersen
File Format | JPEG 2+ (imagelipeq) Copyright of Andersen.Leos 2006
: — Source: Digital Still Camera
File Size: | 3,713,822 Bytes Diaitized Date: 2006/4/12
Create Date: | 2000/914 _E9F 025849 - &
: . City: TER Kyoto
Resolutions: | 2592 x 1944 (pixels) State/Prov STERFF Kyoto
Color Mode: | RGB — :RE'E:I 4
Colar Depth: | True colars Jﬂubnlg: ‘?KDDEEBDEEH
Multi-Pages: | 1 Em— N
2 Instructions: BFEEEEE LA
Meta. Writer: FEl%
Credit. Andersen

25
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Online/Offline Authoring Tools

A 4

Preview zh_TW Show EXIF
Image Title: 57 EETR AR 1S |
Subject Heading: | AR+ |
Creatar: | Andesenleos |

Creator Role: |ph0tomphﬂ |
Caption: | \ A BWHEFSMFEE+LF  — »

E= DSCo0464_XMPajpg - Info

Description. | Kevwords | Origin | Advanced | Detodls |

— Add title, suthor, description and copyright details to
- your images.

EH#EEMABHATFREFESERS — Tifle: |i§%ﬁ"§%ﬁ‘umaﬁ§?}<# V|
oy 1
WILMESAER T ERSlES Author: |Andersen.Leos V|

ER=AEEALERIES - 5585
Keywords: \HZ, b, #-kF: 81

Description: | A @20 EERSMREEGNST ' —EHEER ~
= | AECETRIER L BRI - WtTEEEY 1ofl
Category: |1nt | (@ | mmTaksnss  BESATEeesm 0 ite Joded)
- HI=ERT @ 575 ABFSEEEREST  ETiEs 1B BRI
Sub Categories: [zen: art; trl; >
Dese. Writer: | 52@4 v 2559 w1
Rights: \Phato by sndersen ggﬂcﬁﬁzze F4F 02:43:50
Copyright of Andersen.Leos 2006 353IME

Copyright [[] Generate copyright notice automatically

Instructions: |3 =R 1R
Meta. Writer: |§§5
Credit: | Andersen

Microsoft Fileinfo Tool

Source: |Digital Sl Carner | Photo by AndersenCopyright of Andersen.Leos
2006 .
Digitized Date: [30064/1 | Dot ees i FDemol
City: |2
LAk Eyoto | E IRL: |http:Hleaslah.net,‘rightsfdacid?123456?8 w
State/Prov: [Z#1F Kyoto | Edit as a Collectinn
Country: |E[zg Japen |
Job I |1K03235 | l [0]34 l l Cancel l Apply Fevert

Web-based Metadata edit interface

26
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DEMO

27



@®» NTNU LATTE Lab.
\LATTE

! Mational Taiwan Normal University

Discussion and Conclusion

e Discussion
— Character-set and encoding
— Data limit and file size
— Multiple and repeatable data
— Metadata security

28
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Discussion and Conclusion

e Conclusion
— EMF system: Reduces metadata loss
— User define: Custom File Info Panel and

Metadata schema
— Based on XML and Unlcods ﬁEa_y to exchange
— GeoTag ;g;i ' e
— Extend to I\/Iultlme-d T
e ID3v2
* MPEG 7

GeoTag mark-up and interactive map dlsplay (Google Maps, 2009)




{@» NTNU LATTE Lab.

! Mational Taiwan Normal University

Thanks

Q&A

30
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