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A. AZF=ZEAF#] 7] 53 (U.S. National Archives and Records Administration - NARA)
oo He A B 7154 o gAY 7S 2F:AHS T2 dErdlely, olnA], 2] Azt
7l B oA EEl Fol #Hg AlgEel tiste] 7=stal vt

D @ 2E (Raster) o|n A< wtAE A2l TIFFEZH o st @A)}
- I HEABY =SS olnx gAdxdleo] oy {3 (TIFF, JPG, PNG, GIF $)¢ #,
S HlastAA, 7HE 2§ ow|A| wiAE FA 2 A TIFFES AaLgth,

o] HE W o Re] AL Jhxl AolghH CD-ROMelYt DVD-ROMel A7dd 3-& darsh

o

el

- o] tAY AL B = ol TIFFRAS flste] HlEA &840 LZW
U ZIPvd S AHEE s dady.
- TIFFd 2 vl== i ae] 7153 A9 H-5<¢ APPENDIX Dol odwatal Slvt

(@ APPENDIX D: File Format Comparison

- TIFF L s dms g #aE e gdRA AL obE EAE T, £
A, BEAY 59 FHoE "y oA 9 utAH I URA AAHG.
File . . . Recommende
Technical Consideration
Format d 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 L*ax*b)

-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 PDF?

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

browsers
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B. 9=F UKLON(A centre of expertise in digital information management, providing
advice and services to the library, information, education and cultural heritage
communities.)®] YAE A& 7]+

@ @ 2~¥ (Raster) ©]u]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 image. Digitising a 35mm
transparency will require a higher resolution than a 6x4 print because it is
smaller and more detailed; if a required use of an image of a watercolour is
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
is 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)
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@ ¥ (Vector) ©]w]A|

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.

©® I

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.

@ Ae=

Audio capture and storage

Audio should wusually 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=F TASI(Technical Advisory Service for Image)®] ©]=|#] Work Flow

il Oect

:

Capture Images

( Cnmera Scanner Legaw ]
G

RAWITIF FHJPE.: TIFF HAWTJF FFAIFE

=

[ Optimise Images

Create
Surrogates

32117: TASI o]ujx] &S1}4]

>

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.
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> BElgAlo] BE U wgo] W3 UE AUE(|=ZO] A - BE)

2. A RA=w

7k =W
> 7P HAEeHAINYE .12 Y) A - =759 - 2004
oA ERAA BuA - 2R - 2005.4
7 E 222 R(KC) AHE AFA - =7 E2etRl S - 2005.10.21
RAIA BRI T2 AT -2 015t glo] w0 ]/\;L Y E(Ver2)- st B w315lgd -2004.4
55 BESHAA vil (D)= E71838] - 2006.9.1
/\L}E_g A BAAE Ho|E A AR A A -23tE - 2006
tt A2DBE HolHARAIAA - 2ot - 2006
AFZAL HOJHAAAIAAN - SEEetRAtd+4a - 2006
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1}, 29
» 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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84 3 = (Unicode)
AREOIA A 2120 dojs FUW WMoz AT 4 A MUY AFA BAb 2
TForozA dloleo] wehe s s17] Ystel 2a} 7o) Rl LS leu|ER £
ok REo] 124 dof Tu]E, B e
A olg 8% 16HIEE %OE%J 2oz A2 83 & Qb 2ARE 69 5536xb0lck,

n

of
2
i
oo
=)

L R
e zea o orqa} %%5% Ao AF AN EAYY EASS T 4 At @2
olo] A @} AFE 7h5E 11,17270] 813 9lolw ofefo}, WAl A, oAl AletA H]a
A gAlel F2nojE BAY & Aot

* W E}lG]| o] €] (metadata)

clolele] clojel2A 1xste £4ARE 7P clolelolch. the] FR stetield A 9
Ye2 agxoz oA o8ty st WA Al whet ZIHEe| cfste] Holsl o
olejolct. HREIOM L BE vlERolEl S lolelE B 93 5]

gt 2Ho2 Argsti ook wlefHlolEs ZAS wejsts] ¢jgt
2 gtk 9apr} Yol AL&sH: Hlojelwlo] A% oleft wlEtElolE 7t & PAElo] QY] whEo
dlolel S we] At 4 9ich. 714 HlEAQ tlefdo]s 2 HTMLY} XMLo| 9lck.

* DTD(Document Type Definition, %43 A9])
XMLZ #AE A/dsh=s 420 2 125 Aodt= doj24 DTD= XMLES H/dst= 249
&4 A9 s

* XML(eXtensible Markup Language, %] AA 910])

AEH g Fdste= HTMLE =7|82 2 JhAst Ho]x] 7]& doj=A] IEYl AMEALZ} <o
F71d W8S Adstal dstriof &7 =Hof ok HTML2 178" B9 MEZE QlofA
5 F7tE & ¢XT XML2 2o g2} Mg 815 71 2 Ao oA AHRE &
U XML tetujgole] f87do= sl g < 7|y ofEj7 o]0 =0 =i .

Bl 1(Tag)s =222 AgoA dlole] 7o) 2ozl ) ol4o] 8x12, 1 dojg pxo] ¥
A QU sH= oA ofE E3o| Hols mlo

=
F2g AEY 4 WA ot 7] EBx a8
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* T A(Pixcel)
OUIAG ot Y A TRA ha(3ha)etn Sfof 2AUe] lEY A MEPOR A
sto] 14| ERio]] M7zZbojuy ojo] 2 7y QA=A I A=s YEIED. =A i = (=H|E 5
HE)E WAL ot o AgHE Ay 4

=2
1 gAo g Uepdch Ad] =AM A9l SH|EX 20] 8591 256MAF 24U EL 20] 242
16,777,216MAS ®33H 4 Qict.

[0

S TR lbits WAlo] TR 9t ARE A

rS o

ol
=

* S]] AF = (Resolution)
s oluAlE HAagold i AREE= HAS 25 WstH, 1Y R 7H] HAl(pixel)
2 o]RoR/=A]E UEIY+= ppi(pixel per inch), ZHEHT !

2ojH=A]2 YElY L dpi(dot per inch)E & A3t
TeE] FUs ololAE BHY & Ak AFEE 1

ol Alc},

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

dpi= QIAZolA Qa2 FEjo] maty The 22 ALsts Wele, Qs 2H o2 ofn|x]
19
ot

= L@% mj Abg3ict of® olojx|7t 72dpietd st 23t A= 191%]0] 72749)

AR 7
d, & 5184709 A(dot E& pixel)o2 o]FoljFctil & 4 Ut ppiv dpi®t FEA o= &b

o= glout RUElo] ojulx| SHAEES Lrebe QSO L AFE SR opmch hRIE o]AbA
SigEs AEA EWe 9id el olujxl 300dpi, 2ol Zetol= 300dpi, QU mRAE
& 78] olulx] 180dpi, HE LUE& e olulxl 72dpi, FTE = olujx] 180dpi, &
S ol mAS 9idt 59 oju]x| 120dpirt A stk

x E2A48(True Color)

He] RUEo] EAHE o] 02N Aol ¥ 4 9t Mol2hs Zo|4 ER(true)et:
9Ae 29on Ehe(full color)tne Fhch BUEQ] Age wo) 3YMQl WIHNR) -
A(G) - TRA(B)O] BHE .2 ol Folx|n, otf uje] TS WAlolaty Fch. @ WAo| 24v]
E2 2gstn Yojx| 88|Ex £Ywo] dlo] Yt Aupaido] TYTE WL A mje
Mol 77t gulEA dstoz & ol 29) 24418 16778 721643 EHZ 271 ek

* MAro] 4A(bit-depth)

obit:  27kx|Q] A} ZhS FhAICH(ZH)

4bit:  29] 4491 16715 A} 3re 7HAIC)

gbit:  29] 8291 2567kx]2] A4} gt FhEICE

16bit: 29| 16291 65,5632 MAF 7-e spAIC (sHo] 2 2])

24bit:  20] 24291 16,777,2160] AAL ZrS 7}Al

32bit:  29] 32291 4,294,967,2969] AAF 7rS JHXRICH(ERAY)

HEju|tjo] W gojd

* bps(bit per second)
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A% ASEE PuO 2RI2A 227} 0¥ 870 FoA) o] Sof Aurel 128kbps
o mp3nte 1E Fot 22 APGsH-T] 128 x 1024709 MIES ALGITHE T2A o]
byte2 gHitstH 1%x0] 16kilo byte(=128 X 1,024 X8bit)S ArE3tct= ojujo|ct. mhatA] 1+
of ou Y=o ofo] ALGEE 7he ol 602 FIH T2 0.9mbE AT Aol
erh Qubgoz fro] sol 38Aelo] mp3nAe 2.7 ~ 3.0mbe] §FS AgsHE 20l

* 2] A(frame)
golg s4l, AREH 2EHA(CG), Eu|d ¥E oA AIEs JEY AP &Y, I7]
= AAE 77 8ol giREY ARH ZYEY "Heu]doAs 120

melge Aatol o] mARHCE =

£Y melg) 45 melo Fupp ®b xeQ A4golet
Ttk WEo] o Ko} £ Sefuld So] A%siA MAtEl: shabo] ¢ Eot UuwiHoz 2
3]o] "EzAb] oaf 1zelole] YLt et mES £ 30me]golct.

* A E @]9 (streaming)

AEHIA S7doly F4, oiydlold 55 AARtez MAsts 78S Eote ZezA, 2l
BuloA F4dolyt 23 - oiyuold 59 mds stefAd teto]Bof ohpg2 cvtol xjAYsH
d AZ g2t glo] AARteg A = 7Ivoltt. AEE = HlolE7t uhx] F0] 2+
AXE A2lgohal siA A ER|R(streaming) o]t B0 Eoﬁxﬂﬂr AEZRo] FASHHH
HolHE Al Qe Z2O|AE 2 HolHE Zoi, 1 HolHE ARty 1dos ¥
gefl &= SE&Z2 IR0 FAGol BHUYE & Qlojof gt TheF Z2fo]AETLE HIolHE Al
St £27F YR e of7o] fojH 5 v mo| XA SIHA Ao AELRsHA ot 12
U Hole] 441 450} sh2A] grow dlolelel maol tjnaAl oA itk

10
=

* AMZ d]-8(sample rate)

A& = Signalss 719 signals2 vt £ SS9 =ALZAM &4 SE0lS duhd
AP m@steEAl UEUE d9lolth. AP 2o 4s A2 Fomilth
*_Hz(Hertz)

24 A&85F Yok Ao=2A 1 .- =
44100 ¥ AlEstrp= Zoz Uubdoz §000Hz:= A3l7|uh QIZte] ZE4e] Zubsg o]
22,050Hz+= 2t 9] Zupso|ty. @0 CDY MPEG-1ZBo] AMEEE Fobaps
DVD&-& 96,000HzS Ap8-3tct.
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