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% 29 ARAE A

A, UZFZHEAFAY7)EH (U.S. National Archives and Records Administration — NARA)
Ll a"‘jf’ﬂﬂﬂﬂijégl gAY 715 2EAHS T2 vEdely, onA], 2 g9 AFrE D 9
xul SOl #ASE AlgEe] tiste] 7|&ska Qdrt.

@D @ 2E (Raster) ©]v] ]| nlxE]gtdol TIFFEHo] tf3t @ ALst
- HEEHE AR 752 oA rd o] o8] FY(TIFF, JPG, PNG, GIF &)e &, w4& val
StHA, 7S AdEs o|u| x| niay A=A TIFFXHS @ash),

- gdo] BE B Hyte] 4AL shxl Zlolgkd CD-ROMOIYF DVD-ROMel A3 RS #ardhc),

~ 5o qx]rg Azl A AelEs Zloled TIFFSAS flste] nl&d 5329l Lz ZIPsd &
AFEEE AS P,

- TIFF 9} & U]%%Hfﬁi&ﬂﬂ%fé A M e] F-=<1 APPENDIX Dol 13kar glek

=
7)10

(@ APPENDIX D: File Format Comparison
- TIFF3 Y2 @3] 3= & 2 7hky] gd=2A] A2 o5 S48, 334, 5784, BEd &
o FRow @zE oA vpaEsdzA AAH,

File . . . Recommended
Technical Consideration
Format Use

-"De facto" raster image format used for master files

-Simply encoded raster—-based format

—Accommodates internal technical metadata in header/extensible and
customizable header tags-Supports Adobe's XMP (Extensible
Metadata Platform)

—-Accommodates large number of color spaces and profiles
-Supports device independent color space (CIE Lx*axb)

-Uncompressed; lossless compression (Supports multiple| Preferred
compression types for 1-bit files). format for
TIFF |-JPEG compression not recommended in TIFF file production
—-High-bit compatible master file

—-Can support layers, alpha channels

-Accommodates large file sizes—Anticipate greater preservation
support in repository settings; preferred raster image format for
preservation-Widely supported and used-Long track record (format
is over 10 years old)

-Potential loss of Adobe support of TIFF in favor of PDE?

-Not suitable as access file-no native support in current web

browsers
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B. 9= UKLON(A centre of expertise in digital information management, providing advice and
services to the library, information, education and cultural heritage communities.)®] ©Tlx]¥ ==t
7=

@ @ 2~El(Raster) ©]m]A]

5. Storage and management of the digital master material

Raster images

When creating and storing raster images, two factors need to be considered:

the file format and the quality parameters.

Raster images should usually be stored in the uncompressed form generated by
the digitisation process without the application of any subsequent processing.
Raster images must be created using one of the following formats: Tagged Image
File Format (TIFF), Portable Network Graphics (PNG), Graphical Interchange
Format (GIF) or JPEG Still Picture Interchange File Format (JPEG/SPIFF).

There are two primary parameters to be considered:

Spatial resolution: the frequency at which samples of the original are taken by
the capture device, expressed as a number of samples per inch (spi), or more
commonly just as pixels per inch (ppi) in the resulting digital image.

Colour resolution (bit depth): the number of colours (or levels of brightness)
available to represent different colours (or shades of grey) in the original,
expressed in terms of the number of bits available to represent colour
information, e.g. a colour resolution of 8 bits means 256 different colours are
available.

In general photographic images should be created as TIFF images.

The selection of quality parameters required to capture a useful image of an
item is determined by the size of the original, the amount of detail in the
original and the intended uses of the digital 1image. Digitising a 35mm
transparency will require a higher resolution than a 6x4 print because it 1is
smaller and more detailed; if a required use of an image of a watercolour 1s
the capacity to analyse fine details of brushstrokes, then that requires a
higher resolution than that required to simply display the picture as a whole
on a screen.

Images should be created at the highest suitable resolution and bit depth that
1s both affordable and practical given the intended uses of the images, and
each project must identify the minimum level of quality and information density
1t requires.

As a guide, a resolution of 600 dots per inch (dpi) and a bit depth of 24-bit

colour or 8-bit greyscale should be considered for photographic prints. A

resolution of 2400 dpi should be considered for 35mm slides to capture the

increased density of information. (Source: EMII DCF)

@ WE (Vector) ©]H|A]
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Vector images

Vector images consist of multiple geometric objects (lines, ellipses, polygons,
and other shapes) constructed through a sequence of commands or mathematical
statements to plot lines and shapes.

Vector graphics should be created and stored using an open format such as
Scalable Vector Graphics (SVG), an XML language for describing such graphics.

SVG drawings can be interactive and dynamic, and are scalable to different
screen display and printer resolutions.

Use of the proprietary Macromedia Flash format may also be appropriate, however
projects should explore a migration strategy so that they can move to more open
formats once they become widely deployed. In addition, the use of text within
the Flash format should be avoided, in order to enable the development of

multi-lin-gual versions.

® £9%

Video capture and storage

Video should usually be stored in the uncompressed form obtained from the
recording device without the application of any subsequent processing.

Video should be created at the highest suitable resolution, colour depth and
frame rate that are both affordable and practical given its intended uses, and
each project must identify the minimum level of quality it requires.

Video should be stored using the uncompressed RAW AVI format, without the use

of any codec, at a frame size of 720x576 pixels, a frame rate of 25 frames per
second, using 24-bit colour. PAL colour encoding should be used.

Video may be created and stored using the appropriate MPEG format (MPEG-1,
MPEG-2 or MPEG-4) or the proprietary formats Microsoft WMF, ASF or Quicktime.

@ A=

Audio capture and storage

Audio should usually be stored in the uncompressed form obtained from the
recording device without the application of any subsequent processing such as
noise reduction.

Audio should be created and stored as an uncompressed format such as Microsoft
WAV or Apple AIFF. 24-bit stereo sound at 48/96 KHz sample rate should be used

for master copies. This sampling rate is suggested by the Audio Engineering

Society (AES) and the International Association of Sound and Audiovisual
Archives (IASA).
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C. 9= TASI(Technical Advisory Service for Image)® ©]=]*#] Work Flow

* Original Objct
Capture Images

Camera Scanner Legacy
RAWITIFFLFEG TIFF RAW/TIFRUPEG

Create
Surrogates

=

— I

,mm:ﬁal; Inm Ww‘ men

Capture

Images should be captured at a size large
enough for all planned use and to the agreed
benchmark that is considered 'fit for
purpose'. The original capture format will
depend on the capture device. A scanner will
normally create a RGB TIFF file, whereas a
camera will provide either a TIFF, RAW or
JPEG format image (TIFF and RAW are
preferred).

Master Raw Archive

Once images have been captured they should
be immediately archived so that they are
saved in the original form, exactly how they
came out of the camera or scanner. This
means that whatever happens to the images
at a later time, it is always possible to go
back to exactly what was originally captured,
knowing that nothing has been lost. This will
normally be either TIFF or a proprietary
RAW format although it might have to be
JPEG if one is using a camera that only

captures direct into JPEG.

Master Optimised Archive

Once the image has been optimised it is
'best practice' to archive it again as a Master
Optimised image. This image includes all the
skilled optimisation work that has been
undertaken on the image. These must be
saved in an uncompressed or losslessly
compressed format such as TIFF or possibly
PNG to retain image quality. It may be
argued that for some workflows (where
Adobe Photoshop takes a central role) it is
acceptabe to save the file in the proprietary
Photoshop format PSD.

<Z1¥]117: TASI o|nx] E&5344>
D. 717184 tAdY AA
- FIPEYEL FTolEE, AR, 25, ote, HyeHool X d JslIAEd FFH = UFH
txgsgtelr] fske] 271 (Scanning), U39 (Encoding) 23 1o “—é&?} At S o Po

Assieh,
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AR Al132e] 2GEeAtEERE] B &8 1)
EIA BT A192(]F9 A RE)
2AZA 5

71715 gAEsi (=AY, 12Y) A - 7159 - 2004

Lokl ERAA RaA - 23R - 2005.4

AAFR EFEFEC) AFE A A - fﬂ% HE3Z359 - 2005.10.21

AAQHAABHAIG S 9IS diolguo] =75 WHEWVer2)- g sS4 -2004.4
il

AZEW 3% 132343 vl —(/\H)?‘{P%Zﬂ%ﬂﬁﬂ - 2006.9.1
SRS A HA HA| 8 ol Al AX A sk - 2006
T2AAESFA LEDBTE H ol HAAA A - £3HAH - 2006
TR StEA R AR diolHAAAI A - i erA A - 2006
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» U.S. National Archives and Records Administration (NARA)

- Technical Guidelines for Digitizing Archival Materials for Electronic Access:

Creation of Production Master Files. Raster Images

>

Technical Guidelines for Digital Cultural Content Creation Programmes

— Version 1.0: Revised 08 April 2004
This document has been developed on behalf of the Minerva Project by UKOLN, University of
Bath, in association with MLA The Council for Museums, Libraries & Archives

The Technical Advisory Service for Images(TASI is a JISC funded service. It provides advice
and guidance to the UK's Further and Higher Education community on the issues of:

- Creating digital images (including raster, vector and animated formats)

- Delivering digital images to users

- Using digital images to support teaching, learning and research

- Managing both small and large scale digitisation projects
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<gol L opoiz>

4

HAE #d §o]4Y

* § U FE(Unicode)

AFEAA AA 5o ol Tdd e R8T 5 A AdE FAHL BA A= qFofomA

Hlelg o] s dgsiA sh7] fete] wAb Ao FolE = ghs 16 ER Aotk A= 1A

Qo THIE, Hldol= BUIE, ot YRo= 16HEY] g AYE], o8 BT 16HER FAT

Aoz A= F8F F v TAFE 6% 5536740tk s WA AAREEoR A4E Aol

UTF-8W4eltt. UTF-8& @FEstal Qe BE s e Buk ol sedis s dF 94
w &

5
A 2P BAS S & 7Fsd 11,1727k9] 3 o ofgo},

WA & A, o)Al AbehA

*

€} o] ©] ] (metadata)

golgle] HolE A Tx3tE £4HRE 7H dolgolth. W] Au shdeld Zu e ARE

EgHOoR FolhfA o]&d7] s YAF o] wme} AEl=o] et Foix Flolg ot} WFE
9%

Ae nE dedelHE dolHE Aty A% B doldE wel 37 9% 2oz AgHn 9
o vlEEelEE P wHey] A8 Arel deladndes) TAL BTk $27} Wol ALgalt ole}
Wo] 2% o2 WEkElolEZt & TR 9Y] wWiel delHE Wl % F vk g WEAQ v

Eldlol B 2= HTMLY XMLe] 2l

* DTD(Document Type Definition, 43 A 2])
XML= wAME sk 4ol 1 725 Aoshs dol24 DTD= XML& 7438 849
o] g,

4
o,
o

* XML(eXtensible Markup Language, &34 A <))

AEY 1S FASHE HTMLS gr|doz 7jas Hojx] 7|& dojzA Qe AR§A7} o] F7}3
WeS et Belstz]el g4 Hol vk HTMLEe A Y B2 AEZL JdolA gas 718 5
7 XMLE Zeo wet A28 B2E F7HE ¢ Atk el A = 3le XML e T o] <]
& oR Qal Be § 7 ofEYAel e Ego] ¥Ha Ut

gl

AN

* B 7] (Tagging)
B 1(Tag)= Z=3 2ol dloly Fxol =Xl 170 o]4e] &A=, 1 dloJy F-=xd #3 &
Zeta dojA RS AET = A s AemA of" FFo HolH 3o, das=st o Y
=78 9k el AFEol = FAaE AEE & A ke 7] e FAE 2 B (Tagging)ol
olf g Bl ARE BT AYS wIth

om|x] #H §AHH

* I Al (Pixcel)
olu|AE ol F= TP e dREA stA(slA)Ear el 2xkde] wjER e H{EW o R FA|Ste] 1H]
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Mt d=A4 2 AxE YepgEd JA A E(=RE )= IJAas 1
Fslo}, 1bites JAo] Ha e AHE AA

¢] -1
25647, 24M| E= 29 2452 16,777,21643% R4 5 Slth.

d

eon

* 3] A= (Resolution)

AFET onAE HaEYeld u AMEE= Ao +E daty, 10AF 2 7o I Ad(pixeDZE o] F]
He=AE YUER = ppi(pixel per inch), ZHEHE o 11X 2 71 H(dot)=E o] FAX=AE UER
+ dpi(dot per inch)& =2 A3t} ¥4 = &= &

E9 57} Be4E nafEs 4UE AT %
=

R S P e =R i B e B 2 B ol

* DPI(dot per inch)®} PPI(pixcel per inch)

dpiv= QI&EdA A= e webs & FA& A& d9=E, AHE 5Ho= onx s AY¥T
o ARg-gtrh, ofm om| A7} 72dpigtH 7R 1Q1A e 7270 AR 1A 7271 A, F 5,184719]
A(dot = pixeDo 2 o] FolHthal & = Ut} ppie dpist ZSEA SR 2ol Lot RUYE S ofn|
A =S YERRY QB = ALEeA] etk wjAE ol d A EE dEAH E3E 3 Ay
ol %] 300dpi, A2l &#tel= 300dpi, 2HW3= ZEZAER Ay o|nA] 180dpi, HFH EUHE ZAe
o|m x| 72dpi, =& 5 o|n]x] 180dpi, YW+ #olA ZHEE A& = ojw|x] 120dpiZt #7g3stet.

e

+ EFZZ(True Color)
Al BUH] FAEE Ao A REA Algte] & F ol Aojgte oA ER(true)dte WA
=9om EAH(full colondax gl EUEH ] Ak =

Heto g2 o] Fojxm, ojuf wjge] welE Idolgta g}, & FJAo| 24MEE ddstal A SHIE
FEo] #do] Sl dupAde] &

o L)
29] 24A)FS 16773 721608 733 571 Q).

jus)

rr

* A9 77 (bit-depth)

2bit:  27FA1 9] A #hs THITH(E )

4bit: 29 4591 167F4] A ghs 7RI

8bit: 29 8%5¢l 2567FA ¢ MAF kS 7pxHIth

16bit: 29 165 65,5639 A4 s 7Fx (sl A #)

24bit: 29] 2459 16,777,216 M S 7FAT

32bit: 29 32591 4,294,967,2962] A4 e ML (EFAY)

o

. HElmte] #d goj4dH

* bps(bit per second)

29 ASEE AEY FAZA FA7F oW Sdo] Fopxith olE 5o 4wkl 128kbps®] mp33}
AL 1% ¢ 5 AF&sh=d 128 X 1,024709] HIEE AF&gths WEA olE byte® 2ibsid 1%
o 16kilo byte(=128 X 1,024 x8bit)& AFE3Th= omjo|t}, wpeba] 14 o] Ao o] ALSH &
7 golreld 605 watd e 0.9mbE AREStth= Aldte] U2t dubdo=w @o] 2ol 334
o] mp3dtd-2 2.7 ~ 3.0mbe] &S ARESt= Aot}

* X A (frame)
dolg £, AFH 2 2(CG), dend W SolA AEyHs AR dA &9 A7 e A
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2 Jlelsle gol. dinrel AFY
3L =

ZUEY dgudedE 1% 30 =& 60719 ﬁaﬂOtg_T xgﬂs}oq
sho] FAIRH. 29 = 2 + ]

o A% Boletn @t WEY @ By
el 3 B AwA o 239 BEFAl o8] 1xdde] ¢

ox. }-ﬁ
ey

dyu A So dALa)a] A ztE=
o fEuEke] £Ee 29 302 el

*

2 E 8| Y (streaming)

|

AE oA SAdolv 7, ofydold & ANt R A 7IHES Eole A=A, O]EiLjM]H
Gy Sy mold o HAdS stErad EgfelHe theREvlel AAstd S = §l
of Ao g2 A F= ZIMolth AFH = dolH7E viA] Eo] 2= ZAF AHEval dfA '~
Ef Y (streaming)' ol gt= WA o] ZoHitt. ~E@Yo] FAsteW HolHE FAlstal e STodE
52 HelHE Roa, I HolHE AbeEY adow Wits] Fu SFRIza Fglel HulE
ofef gtk whok FEtoldEVE HolHE FAldts £ Uiy waw of o] do]HE wud A %s)
HA Al ~EgHsHA ®th 12y oy FAl Svh wEX] o dolH o xdo] vy A &
A Hr

+ MZ H]&(sample rate)

A% 5= SignalsgE M09 signals® W 29 MEEY ARA £H4 SEolE: dvid AF 29
sh=A el delolth A7t mold sS4 Fopxith

m’:}‘ﬂr Z 44100Hz ¥ %9 44100 W
o] 22,050Hz= & %9 F
44,100Hz, DVD£-< 96,000HzE A}&-str},

gope stow dwtdo s 8,000Hz:
oItk 2t e Chu MPEG—quﬂ AHgEE 3t
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