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Background. The two FADGI Working Groups are exploring file formats for still images and video. The explorations are using similar, matrix-
based tools to make comparisons relevant to preservation planning. The matrixes compare a limited number of formats in terms of roughly forty
factors, grouped under the following general headings:

Sustainability Factors

Cost Factors

System Implementation Factors (Full Lifecycle)

Settings and Capabilities (Quality and Functionality Factors)

The still image effort is led by the Government Printing Office and it is comparing formats suitable for reformatting (digitization). The formats being
compared include JPEG 2000, JPEG (DCT), TIFF, PNG, and PDF, and several subtypes. The findings from this project will be integrated into the
Working Group's continuing refinement of its general guideline for raster imaging.
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Category T: Textual and illustrated printed matter (books, journals, manuscripts, some maps).

ATTRIBUTES

Scoring
Conventions

FORMAT:

TIFF

FORMAT: JPEG 2000

FORMAT:
JPEG

FORMAT:
PNG

FORMAT: PDF

Cllmtinem Uil ClmIimem Tl CEOUTAREPHIIF, CEOUIAABHITIF, JPEG 2000: JP2 JPEG 2000: JPX JPEG (JFIF with EXIF) PNG PDF (1.1-1.7) PDF/A (1, 1a, 1b, 2) GeoPDF*
Uncompressed Lossless Compressed Uncompressed Compressed
Sustainability Factors
Good
Disclosure Acceptable Good Good Good Good Good Good Good Good Good Good Good
Poor
(Wide Adoption (caveat:
Wide Adoption Wide Adoption (adoption Wide Adoption (adoption mo{ierate adopuo_n in cultural .
N : tends to be limited to tends to be limited to heritage community, but Moderate Adoption (some (Wide Adoption (adoption is
Adoptlon Moderate AdOptIOn Wide Adoption Wide Adoption geospatial communities, but is | geospatial communities, but is widely aq(?pled in ogher adopt JPX but it is nq! as Very high, ubiquitous) Wide Adoption (Wide Adoption Wide Adoption Wide Adoption
Fo : N N communities. Not widely adopted as core coding)
Limited Adoption widely adopted there) widely adopted there) ;
supported in browsers and
cameras)
Acceptable (encoded due to  |Acceptable (encoded due to
compression, compensated compression, compensated
for by resiliency elements for by resiliency elements
Good Acceptable (added layer of encoding Acceptable (added layer of which are meant to overcome. |which are meant to overcome
Transparency Acceptable Good : Good . . perceived transparency perceived transparency Acceptable Acceptable Acceptable Acceptable Acceptable
Poor due to compression) encoding due to compression) issues. Resiliency elements  [issues. Resiliency elements
are listed on the are listed on the
digitalpreservation.gov digitalpreservation.gov
website) website)
Good d (i bilities f d (i bilities f
. Good (more capabilities for Good (more capabilities for
Self-Documentation Acceptable Acceptable Acceptable Acceptable Acceptable entering metadata) entering metadata) Acceptable Acceptable Good Good Good
Poor
Good Acceptable (limited to header Acceptable (limited to header |Acceptable (limited to header [Acceptable (limited to
Native Embedded metadata capabilities Acceptable 1ags)p Acceptable (imited to header tags) |, S)p a S)p Good (open and extensible)  [Good (open and extensible) ~ Jtechnical metadata, not Minimal Good Good Good
Poor 9 9 descriptive metadata)
Good Good (Extended TIFF header |Good (Extended TIFF header g;?gfgh:‘ezgzzciel?g;ﬁ::’:!:)?]d
Embedded metadata capabilities through extension |Acceptable Good (XMP) Good (XMP) elements are generally used  |elements are generally used ~ |Good (open and extensible) | Good (open and extensible) | C\ o oo E Not supported Good Good Good
rather than XMP) rather than XMP) )
Poor speed, etc.)
Low (caveats: more time and |Low (caveats: more time and
effort may be required due to [effort may be required due to
. learning curve and available [learning curve and available
ngh tools. Main obstacle is the tools. Main obstacle is the Low (tool may be
Level of Work necessary to embed native metadata |Medium Low (header tags) Low (header tags) Low (header tags) Low (header tags) format that metadata needs to |format that metadata needs to fLow Low (tool may be required) Low (tool may be required) Low (tool may be required) required) Yy
Low adhere to, not inherent in the | adhere to, not inherent in the q
file format itself. There may be |file format itself. There may be
a need to establish your own [a need to establish your own
ification for ) ification for )
Low (caveats: more time and
effort may be required due to
. learning curve and available
H|gh Low - . - . Y N
(Extended TIFF header |Low (Extended TIFF header [No additional work required No additional work required tools. Main obstacle is the
Level of Work qecessary to embed metadata Medium Low (XMP) Low (XMP) elements are generally used [elements are generally used Jdue to open and extensive due to open and extensive format that metadata needs to jVery Low Low (XMP) Low (XMP) Low (XMP)
through extension Low rather than XMP) rather than XMP) native capability native capability adhere to, not inherent in the
file format itself. There may be
a need to establish your own
specification for metadata)
Limited grid coordinate data
may be held in EXIF data.
Good Good (OGC GMLIP2 Richer GIS data provided by
Geo—referencing Metadata Acceptable Not supported Not supported Good Good Not supported (see JPX) specification available to sidecar "world file" (jgw Not supported Not supported Not supported Good
Poor handle this) extension) supported by some
applications.
i ngh. ’I;‘;Asi(dselcsa??/\!/aortl:j?iI';'e(ffxvmed N/A (GIS data can be provided by Low-medium (tools available JLow (tools available in GIS
Level of effort to embed geo-referencing metadata Medium extension) supported by some sidecar 'world file' (tfw extension) Low (open source tools) Low (open source tools) N/A to embed GML data) software) N/A N/A N/A Low
Low applications.) supported by some applications.)
Possible Impact (some patents|
Possible Impact No Impact (Patents on LZW Low Impact (Patents on LZW E:Zréz;e)ley-»lmpacls are not
Impact of Patents No Impact No Impact compression have expired, alleviating |No Impact compression have expired, Little or No Impact hllp'/}WWV\} digitalpreservation No Impact No Impact No Impact No Impact No Impact
p a concern) alleviating a concern) goviformats/fdd/idd000141.sht
ml)
No Impact
. (protection
No Impact (protection No Impact (protection .
. " mechanisms are
i are lable but are lable but .
Technical Protection Mechanisms Possible Impact No Impact No Impact No Impact No Impact No Impact No Impact No Impact No Impact not required and not a not required and not a avallgble but not
No Impact " N required and not
p deterent from choosing this deterent from choosing this d
eterent from
format) format) N .
choosing this
format)
Cost Factors
High Medium-hi
. . . " . " . -high
. . o Medium-High (may require Medium-high (tools can be Medium-high (tools can be
Implementatlon Cost Medium Low Low Low Low Medium-High added geo-referencing tool) Low Low expensive) expensive) (tools can be
Low expensive)

* NOTE: this refers to either of two formats:

TerraGo GeoPDF
[Adobe Geospatial PDF




Category T:

Textual and illustrated printed matter (books, journals, manuscripts, some maps).

Medium-High
High e conenty are - [auelable ooy e Medu-Hih (bt oolsets _ |wediu-High Gesttoasets |07 POTIE
Cost of software tools Medium Low Low Low Low proprietary tools. Open source |proprietary tools. Open source Low Low z:zlelaabz ;:Jor,zerinel:;/r;o{’;gllssjuse z:ziaab:: ;:Jor,zerinel:;/r;o{’;gllss)use for this use case
Low tools are not yet mature) tools are not yet mature) are proprietary
tools)
High
Cost of equipment needed to produce files Medium Low Low Low Low Low-Medium Low-Medium Low Low Low-Medium Low-Medium Low-Medium
Low
Medium for LZW on tonal images Medium for LZW on tonal Low (you would
High (NOTE: LZW on high-bit images will images Low (you would generally use |Low (you would generally use [generally use
. High (could do a sample test |increase the size and therefore the High (could do a sample test " " PDF in cases where you could | PDF in cases where you could [PDF in cases
Storage Cost Medium set of files to determine this?) |storage footprint/cost) set of files to determine this) [Low for bitonal with group 4 Low Low Low-medium Medium take advantage of take advantage of where you could
Low (unlikely scenario) compression) compression) take advantage of
Low for bitonal with aroup 4 compression)
B Medium for LZW on tonal Low (you would
H|gh . . . Low (you would generally use |Low (you would generally use [generally use
" Medium for LZW on tonal images " images > > .
Network Cost Medium High (could do a sample test High (could do a sample test Low Low L ow-medium Medium PDF in cases where you could | PDF in cases where you could [PDF in cases
set of files to determine this?) " . set of files to determine this) . y take advantage of take advantage of where you could
Low for bitonal with group 4 Low for bitonal with group 4 ) )
Low . . compression) compression) take advantage of
(unlikely scenario) )
compression)
Medium (longer
High Me(:(ijum (Iongerlpodst prozess. Me(:(ijum (Iongerlpodst pro;ess. sgz:dp\:l;cryesgsréatly
. : B . . . . . . . . . . could vary greatly dependent |could vary greatly dependent
Ongoing Cost of Production Medium Medium-High Medium Medium-High Medium Low-Medium Low-Medium Low-medium Medium on original and number of on original and number of g:g;gtr:don
Low pages, etc.) pages, etc.) number of pages,
etc.)
L ngh. gl\jcguv'v“iliFt;‘gr:)lipebz?;?evgs{glvnv?ﬂwm x:ﬁ'g"’\;;'ﬁm épeegl;zlimorklng Medium-High (potential is Medium-High (potential is
Cost of Prov|d|ng Access Medium High general image viewers may have High people with general image !heel)re. but is not quite there theel)re. but is not quite there Low Low Low Low Low
Low issues) viewers may have issues) ' ¥
ngh Medium (assumption is that Medium (assumption is that raster Medium (assumption is that Medium (assumption is that i"giﬂtj\,?n(i?:,’;aﬁ;;fbf;Jhrepmme Medium (could vary based on |Medium (could vary based on Medium (could
Cost of Preservation Processing Medium ra§ter gasiliy avai[able for easiliy ayailable for migration ra;ter gasiliy availgble for ra;ter gasiliy availgble for Medium same Ievél as IP2. but if not Low Low complexity) y complexity) Y vary basgd on
Low migration processing) processing) migration processing) migration processing) the cost may be higher) complexity)
System Implementation Factors (Full Lifecycle)
High v
Level of difficulty/complexity Medium Low Low Low Low Medium-high Medium-high Low Low Medium (could vary Medium (could vary) ":":r;’)'“m (could
Low
High v
Technical Complexity Medium Low Low Low Low Medium-high Medium-high Low Low Medium (could vary Medium (could vary) ":":r;’)'“m (could
Low
High
Toolset Complexity Medium Low Low Medium Medium Medium-high Medium-high Low Low Low Low Low
Low
Wide availability o o
Availability of tools Moderate availability ~ |wide Availabiity Wide Availability d labil d labil :‘g'i::s"‘i‘:y”"’de’a‘e :‘g'i::s"‘i‘:y”"’de’a‘e Wide Availability Wide Availability Wide Availability Wide Availability Wide Availability
Limited availability
Compatability in existing enterprise environment (e.g., OCR-ability, Good
. . Acceptable Good Good Acceptable Acceptable Acceptable to Poor Acceptable to Poor Good 2777 Good Good Good
quality review) Poor
Good Good (not clear about
Ease and accuracy of File validation Acceptable Good Good Good Good Good validating geo-referencing Good Acceptable Good Good Good
Poor metadata)
Good Good (not clear about
Evaluating and Monitoring of Quality Acceptable Good Good Good Good Good validating geo-referencing Good Acceptable Good Good Good
Poor metadata)
Settings and Capabilities (Pass/Fail)
Pass (DCT has lower level of . . . . Pass (fo_r cetain
N ) y Pass (for cetain categories of |Pass (for cetain categories of |categories of
. P ¥
ass clarity than DWT; and 8-bit N N N
Clarlty . Pass Pass Pass Pass Pass Pass - Pass material, we would want a material, we would want a material, we
Fail has lower level of clarity than ter bit depth ter bit depth: d t
16 bit) greater bit depth) greater bit depth) woul w;lnda "
greater bit dep
. . Good Good (caveat: to insert an ICC Good (caveat: to insert an ICC profile Good (caveat: to insert an ICC |Good (caveat: to insert an ICC JGood (good but not perfect Good (Requires EXIF or other
Support for Color Maintenance (could have a grading scale for profile or declare certain color - P profile or declare certain color |profile or declare certain color Jdocumentation of color space. |Good (better doct ion ion for ing ICC
Acceptable or declare certain color spaces, you . . L Good Good Good Good
some of these factors) spaces, you must use an must use an "extended tag set’) spaces, you must use an spaces, you must use an Standards group working on  [color space than JP2) profile. EXIF version is
Poor "extended tag set") 9 "extended tag set") "extended tag set") these) preferred for JPEG)
Searchable Text Embedding Pass Fail (Not natively supported) | Fail (Not natively supported) Fail (Not natively supported) |Fail (Not natively supported) [Fail (Not natively supported) [Fail (Not natively supported) JFail (Not natively supported) JFail (Not natively supported) [jPass Pass Pass

Fail




Category T: Textual and illustrated printed matter (books, journals, manuscripts, some maps).

" - Pass
Multl»Page Capablllty Fail Pass Pass Pass Pass Fail (Not natively supported) |Fail (Not natively supported) [Fail (Not natively supported) JFail (Not natively supported) JPass Pass Pass
GEO TIFF: up to 4GB GEO TIFF: up to 4GB
BigTIFF: up to 18,000 BigTIFF: up to 18,000
petabytes petabytes
Like TIFF format, GeoTIFF uses 32-bit [Like TIFF format, GeoTIFF uses 32-bit " s . " s . Generally
Actual data on offsets, thus limiting its extent to 4 offsets, thus limiting its extent to 4 ;;a(:;%ai‘:]"n;':ama?i'cz‘:izi ;;a(::\(:ciai‘:ln;lrt\samal)ilcaa\?izi Practical limits may arise Practical limits may arise Generally accepted practical | Generally practical p
Notes on Maximum File Size R . . Up to 4GB Up to 4GB gigabytes. The needs of GIS, large gigabytes. The needs of GIS, large anz/or ixgel cou‘r)\lt)(ma be anz/or ixgel cou‘r)\lt)(ma be depending on application depending on application limit is 2GB, based on reader |limit is 2GB, based on reader |limit is 2GB,
maximum file sizes format scanners, medical imaging and - format scanners, medical imaging and §and/or p; ay and/or pi ay and/or pixel count and/or pixel count applications applications based on reader
other fields have prompted other fields have prompted limited to 537 megapixels) limited to 537 megapixels) applications

development of the variant BigTIFF
format, which transcends the 4 GB
TIFF limit using 64-bit offsets thereby
supporting files up to 18,000 petabytes
in size.

development of the variant BigTIFF
format, which transcends the 4 GB
TIFF limit using 64-bit offsets thereby
supporting files up to 18,000 petabytes
in size.
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