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Library of Congress
John Zagas
Sally McCallum (Alt)

JAMA and The JAMA Network
Annette Flanagin
Karen Adams-Taylor (Alt)

Los Alamos National Laboratory
Dianna (Dee) Magnoni
Herbert Van de Sompel (Alt)

Minitex
Paul Swanson
Valerie Horton (Alt)

National Library of Medicine (NLM)
Barbara Rapp
Jacque-Lynne Schulman (Alt)

National Transportation Library
Mary Moulton
Leighton Christiansen (Alt)

Oxford University Press
James Phillpotts
Damian Bird (Alt)

ProQuest
Carol Brent
Beat Barblan (Alt)

Recording Industry Association of America
(RIAA)

David Hughes

Paul Jessop (Alt)

SAGE Publications
Anne-Marie Viola
Richard Fidczuk (Alt)
Carol Richma (Alt)

Society of American Archivists
Michele Pacifico

The Library Corporation (TLC)

Sam Brenizer
Wayne Hicks (Alt)

XV



ANSI/NISO Z39.87-2006 (R2017)

Standards Committee AU

Standards Committee AU, responsible for developing this standard in 2006, was actually comprised of
two different groups: one that developed the Draft Standard for Trial Use (DSFTU), and one that
redeveloped this standard following the DSFTU period. Because each group made significant
contributions to this standard, both groups are listed below.

At the time the standard was approved, the committee had the following members:

Robin L. Dale, Co-chair Erich Kesse
RLG Member Programs & Initiatives George A. Smathers Libraries, University of
Florida

Oya Y. Rieger, Co-chair
Cornell University Library Danielle Mericle

Cornell University Library
Dr. Franziska Frey

School of Print Media, Rochester Institute of Lars Meyer

Technology Emory University Libraries
Hannah Frost Christie Stephenson
Stanford University Libraries University of Michigan Library
Roger Howard Richard Urban

The J. Paul Getty Museum Colorado Digitization Program

At the time the DSFTU was released in 2006, the committee had the following members:

Robin L. Dale, Co-chair Erich Kesse
RLG George A. Smathers Libraries University of
Florida

Oya Y. Rieger, Co-chair
Cornell University Library Matt Kirschenbaum
University of Kentucky
Meg Bellinger
Preservation Resources, a division of OCLC Kelly Russell
Edward Boyle Libraries, The University of Leeds
Dr. Marianne Doerr

Leitung VD17 und Muenchner Linda Tadic

Digitaliseriungszentrum HBO

Betsy Al Fanning Colin Webb

AlIM Preservation Services Branch, National Library of
Australia

Dr. Franziska Frey
Image Permanence Instiute, Rochester Institute of Herbert H. White
Technology LDS Church—Family History Division

Janet Gertz
SDC Liaison, Columbia University Libraries

Trademarks, Service Marks

Wherever used in this standard, all terms that are trademarks or service marks are and remain the
property of their respective owners.

XVi













































ANSI/NISO Z39.87-2006 (R2017)

Use

System
Manager (to monitor file integrity)

6.7.2 messageDigest

Definition a data element that specifies the output of 6.7.1 messageDigestAlgorithm
Type string
Obligation M
Repeatable N
Values 7c9b35da4f2ebd4
(Examples) 36f1cf88e5a39b3
a257edf4a22be3c
Notes Linked to section 6.7.1 messageDigestAlgorithm and
6.7.3 messageDigestOriginator.
This data element is drawn from the PREMIS data element set.
Use System

Manager (to monitor file integrity)

6.7.3 messageDigestOriginator

Definition a data element that identifies the agent that created the original message
digest that is compared in the fixity check

Type string

Obligation O

Repeatable N

Values DRS

(Examples) A0000978

Notes A preservation repository may ingest files that have had message digests
calculated by the submitter; checking these ensures that the file as received is
the same as the file sent. The repository may also ingest files that do not have
message digests and so must calculate the initial value upon ingest. It can be
useful to know who calculated the initial value of the messageDigest.
In the examples above, the originator of the messageDigest could be
represented by a string representing the agent (e.g., “DRS”) or a pointer to the
ingest record (e.g., “A0000978”)
Linked to section 6.7.1 messageDigestAlgorithm and section
6.7.2 messageDigest.
This data element is drawn from the PREMIS data element set.

Use System

Manager (to monitor file integrity)
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BasiclmageCharacteristics (7.1)

imageWidth (7.1.1)

v

imageHeight (7.1.2)

v

»| Photometricinterpretation (7.1.3)

colorSpace (7.1.3.1)

v

ColorProfile (7.1.3.2)

v

lccProfile (7.1.3.2.1)

v

iccProfileName (7.1.3.2.1.1)

A\ 4

iccProfileVersion (7.1.3.2.1.2)

v

iccProfileURL (7.1.3.2.1.3)

v

LocalProfile (7.1.3.2.2)

v

localProfileName (7.1.3.2.2.1)

v

v

localProfileURL (7.1.3.2.2.2)

A4

embeddedProfile (7.1.3.2.3)

v

YCbCr (7.1.3.3)

yCbCrSubSampling (7.1.3.3.1)

\4

v

yCbCrPositioning (7.1.3.3.2)

v

yCbCrCoefficients (7.1.3.3.3)

— | referenceBlackWhite (7.1.3.4)

Figure 2: Logical structure of BasicimageCharacteristics

7.1.1 imageWidth

Definition a data element that specifies the width of the digital image, i.e. horizontal or
X dimension, in pixels

Type positive integer

Obligation M

Repeatable N

Values 1330
(Examples) 1600

17
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7.1.2

Notes The image width may be the shorter or longer dimension of the image,
depending upon the orientation of the camera or scanner during image
capture. For multiple-resolution image file formats, value shall specify the
highest resolution.

This value may be used to calculate 9.1.2.1 xSamplingFrequency when
8.1.3.1.2 sourceXDimensionUnit is in inches and 9.1.2
samplingFrequencyUnit = 2.
Formula to calculate xSamplingFrequency:
xSamplingFrequency = imageWidth/sourceXDimension
Use System (required field for image viewers [size])
Manager (one of the quantitative metrics to evaluate image quality)
User
imageHeight

Definition a data element that specifies the height of the digital image, i.e. vertical or Y
dimension, in pixels

Type positive integer

Obligation M

Repeatable N

Values 2130

(Examples) 1200

Notes The image height may be the shorter or longer dimension of the image,
depending upon the orientation of the camera or scanner during image
capture. For multiple-resolution image file formats, value shall specify the
highest resolution.

This field may be used to calculate 9.1.2.2 ySamplingFrequency when
8.1.3.2.2 sourceYDimensionUnit is in inches and 9.1.2
samplingFrequencyUnit = 2.
Formula to calculate ySamplingFrequency:
ySamplingFrequency = imageHeight/sourceYDimension
Use System (required field for image viewers [size])

Manager (one of the quantitative metrics to evaluate image quality)
User

7.1.3 Photometricinterpretation

18

Definition a container detailing the Photometricinterpretation information; comprised
of two data elements (7.1.3.1 colorSpace and
7.1.3.4 referenceBlackWhite) and two sub-containers (7.1.3.2 ColorProfile
and 7.1.3.3 YCbCr)

Type Container

Obligation M

Repeatable N
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Notes

Photometric interpretation is the information necessary to properly interpret

the pixel values.

If sub-containers do not contain any data or are not applicable, they need not

be recorded.

7.1.3.1 colorSpace

Definition

a data element that designates the color model of the decompressed image

data

Type

string

Obligation

M

Repeatable

N

Values
(Examples)

WhitelsZero
BlacklsZero
RGB
PaletteColor
TransparencyMask
CMYK
YCbCr
CIELab
ICCLab
DeviceGray
DeviceRGB
DeviceCMYK
CalGray
CalRGB

Lab
ICCBased
Separation
sRGB
e-sRGB
sYCC
Indexed
Pattern
DeviceN
YCCK

Other (key in appropriate text name)

Notes

Commonly called color spaces, these color models are used to render digital
still images. Some color models may be pertinent to certain file types (e.g.,
TIFF) while others are more device dependent or independent (calibrated)

color models.

If the color space used is not present, enter text description for the one

utilized.

colorSpace recorded here should be a text description. Though element
type=string is technically defined as “one or more characters,” it is not

19
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7.1.3.2

7.1.3.21

appropriate to record the numeric encoding for colorSpace that may come
directly from the image file header. Text descriptors should be used to
facilitate transparency of information recorded in this element.

Notes PaletteColor notes: In this model, a color is described with a single
component. The value of the component is used as an index into the red,
green, and blue curves in the Colormap field to retrieve an RGB ftriplet that
defines the color. When colorSpace = PaletteColor is used, 9.2.4 Colormap
must be present and 9.2.2 samplesPerPixel must be 1.

Use System (tone, color)

Manager (one of the quantitative metrics to evaluate image quality)

ColorProfile

Definition a container of information detailing the color profile associated with the digital
image; comprised of two sub-containers (7.1.3.2.1 IccProfile and 7.1.3.2.2
LocalProfile), as well as one data element, 7.1.3.2.3 embeddedProfile

Type Container

Obligation MA

Repeatable N

Notes The acronym for International Colour Consortium is ICC in all capitals. For
consistency in labeling of elements in this standard, the "icc" in the element
names of this container is in all lower case with the exception of 7.1.3.2.1
IccProfile, a container.

If sub-containers do not contain any data or are not applicable, they need not

be recorded.

ICC profiles should be recorded within the 7.1.3.2.1 iccProfile container;

local profiles should be recorded within the 7.1.3.2.2 LocalProfile container;

and embedded profiles are recorded in 7.1.3.2.3 embeddedProfile.
IccProfile

Definition a container of information detailing the ICC profile of the digital object;
comprised of three data elements (7.1.3.2.1.1 iccProfileName, 7.1.3.2.1.2
iccProfileVersion and 7.1.3.2.1.3 iccProfileURL).

Type Container

Obligation MA

Repeatable N

Notes If the ICC profile used is a well-known and well-documented profile, record

the iccProfileName in 7.1.3.2.1.1 and record the iccProfileVersion in
7.1.3.2.1.2. If not, record the location of where the profile can be found in the
field defined in section 7.1.3.2.3, iccProfileURL.

7.1.3.2.1.1 iccProfileName

Definition

a data element that designates the well-defined name of the ICC profile used

Type

string

20




ANSI/NISO Z39.87-2006 (R2017)

Obligation MA

Repeatable N

Values Adobe RGB

(Examples) | Working RGB
CIE

Notes If the ICC profile used is a well-known and well-documented profile, record
the information in this data element. If not, record the location of where the
profile can be found in the field defined in section 7.1.3.2.3, iccProfileURL.

Use System

7.1.3.2.1.2 iccProfileVersion

Definition a data element that designates the version of the ICC profile used

Type string

Obligation MA

Repeatable N

Values 1998 [i.e., Adobe RGB (1998)]

(Examples) | sRGB IEC61966-2.1
1976 [i.e., CIE 1976]

Notes If the ICC profile version used is a well-known and well-documented profile,
record the information in this data element. If not, record the location of
where the profile can be found in the field defined in section 7.1.3.2.3
iccProfileURL.

Use System

7.1.3.2.1.3 iccProfileURL

Definition a data element that designates the URL/URN where the ICC profile is
located

Type string

Obligation MA

Repeatable N

Values [URL]

Notes If the ICC profile used is a well-known and well-documented profile, record
the information in the field defined in section 7.1.3.2.1 iccProfileName. If
not, record the location of where the profile can be found in this data
element.

Use System
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Definition a container of information detailing the LocalProfile of the digital object;
comprised of two data elements (7.1.3.2.2.1 localProfileName and
7.1.3.2.2.2 localProfileVersion).

Type Container

Obligation MA

Repeatable N

Notes If an ICC profile is not used, record the name of the local color profile utilized

in 7.1.3.2.2.1 localProfileName. Also, record the location of where the
profile can be found in the field defined in section 7.1.3.2.2.2
localProfileURL.

7.1.3.2.2.1 localProfileName

Definition a data element that designates the name of the local color profile used

Type string

Obligation MA

Repeatable N

Values Harvard 1234

(Examples) | Michigan ABC

Notes If an ICC profile is not used, record the name of the local color profile utilized
in this data element. Also, record the location of where the profile can be
found in the field defined in section 7.1.3.2.2.2 localProfileURL.

Use System

7.1.3.2.2.2 localProfileURL

Definition a data element that designates the URL/URN where the local color profile is
located

Type string

Obligation MA

Repeatable N

Values [URL]

Notes If an ICC profile is not used, record the location of where the profile can be
found in this data element. Also, record the name of the local color profile
utilized in the field defined in section 7.1.3.2.2.1 localProfileName.

Use System

7.1.3.2.3 embeddedProfile

Definition

a data element that provides a placeholder to allow institutions to embed the
color profile when using the XML (MIX) schema to record data elements
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Type base64Binary

Obligation O

Repeatable N

Values [Base64-encoded data]

Notes Some institutions may choose to embed the actual local profile used in
addition to or instead of referencing it. This can be done when using the
NISO Metadata for Images in XML (MIX) schema, the XML implementation
of this data dictionary. (See Appendix A.)

Use System
Manager

7.1.3.3 YCbCr

Definition a container of information detailing the YCbCr-related information of the
digital object; comprised of three data elements
(7.1.3.3.1 yCbCrSubSampling, 7.1.3.3.2 yCbCrPositioning, and
7.1.3.3.3 yCbCrCoefficients)

Type Container

Obligation MA

Repeatable N

Notes If container does not contain any data or is not applicable, it need not be
recorded.

7.1.3.3.1 yCbCrSubSampling

Definition a data element that designates the subsampling factors used for the
chrominance components of a YCbCr image

Type enumerated type (restricted to external standard)

Obligation MA

Repeatable N

Values Values for this data element must be drawn from the list documented in TIFF,
section 21, YCbCr Images.

Notes This tag is mandatory when 7.1.3.1 colorSpace = YCbCr, and there are no
defaults allowed.

Use System (tone, color)

Manager (one of the quantitative metrics to evaluate image quality)

7.1.3.3.2 yCbCrPositioning

Definition a data element that designates the positions of subsampled chrominance
components relative to luminance samples
Type enumerated type (restricted to external standard)
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Obligation MA

Repeatable N

Values Values for this data element must be drawn from the list documented in
TIFF, section 21, YCbCr Images.

Notes This tag is mandatory when 7.1.3.1 colorSpace = YCbCr, and the value
shall equal 2.

Use System (tone, color)

Manager (one of the quantitative metrics to evaluate image quality)

7.1.3.3.3 yCbCrCoefficients

Definition a data element that encodes the transformation from RGB to YCbCr image
data

Type enumerated type (restricted to external standard)

Obligation MA

Repeatable N

Values Values for this data element must be drawn from the list documented in TIFF,
section 21, YCbCr Images.

Notes This tag is mandatory when 7.1.3.1 colorSpace = YCbCr, and there are no
defaults allowed. The transformation is specified as three rational values that
represent the coefficients used to compute luminance, Y.

Use System (tone, color)

Manager (one of the quantitative metrics to evaluate image quality)

7.1.3.4 referenceBlackWhite

24

Definition a data element that encodes a pair of headroom and footroom image data
values for each pixel component

Type enumerated type (restricted to external standard)

Obligation MA

Repeatable N

Values Values for this data element must be drawn from the list documented in TIFF,
section 21, YCbCr Images.

Notes This tag is mandatory when 7.1.3.1 colorSpace = YCbCr, and there are no
defaults allowed.

Use System (tone, color)

Manager (one of the quantitative metrics to evaluate image quality)
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7.21 JPEG2000

Definition a container of information detailing JPEG 2000 format-specific data;
comprised of two sub-containers of data elements (7.2.1.1
CodecCompliance and 7.2.1.2 EncodingOptions)

Type Container

Obligation MA

Repeatable N

Notes Certain data about JPEG 2000 files have been deemed necessary to

document in order to enable accurate rendering and transformations over
time. Currently, there are seven elements within this data container, but
others could be added at a future date. If other data elements are to be
recorded, they would be placed into the JPEG2000 data container.

If sub-containers do not contain any data or are not applicable, they need not
be recorded.

7.2.1.1 CodecCompliance

721141

Definition a container of information detailing JPEG 2000 Codec compliance;
comprised of four data elements (7.2.1.1.1 codec, 7.2.1.1.2 codecVersion,
7.2.1.1.3 codestreamProfile, and 7.2.1.1.4 complianceClass)

Type Container

Obligation O

Repeatable N

Notes 7.2.1.1.3 codestreamProfile and 7.2.1.1.4 complianceClass together
express codec compliance.

Notes CodecCompliance indicates the level of compliance of a particular codec as
defined in ISO/IEC 15444-4. It is usually associated with a particular software
application developed by specific companies. Compliance is frequently self-
reported by the codec developer.

codec

Definition a data element that designates the specific software implementation of JPEG
2000 compression/decompression methods used to compress the file or
codestream

Type String

Obligation O

Repeatable N

Values Kakadu

(Examples) LuraWave.jp2

Use System
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7.21.2

7.21.21

Notes Decoders may be limited in the size of the output image that they are
capable of producing, due to physical display characteristics or memory
limitations. Compliance classes indicate the largest height, width, and
number of components a decoder can decode.

Use System

EncodingOptions

Definition a container of information detailing JPEG 2000 encoding options; comprised
of three data elements (7.2.1.2.1 tiles, 7.2.1.2.2 qualityLayers, and
7.2.1.2.3 resolutionLevels)

Type Container

Obligation MA

Repeatable N

tiles

Definition a data element that designates the pixel dimensions (width and height) of the
JPEG 2000 tiles used to divide the entire image into a grid for more efficient
compression and decompression

Type string

Obligation O

Repeatable N

Values 512x512

(Examples) 64x64

Notes JPEG 2000 images are divided into tiles for more efficient delivery of images.
Each tile can be independently decoded, lowering the memory requirements
for image decoding. Specified by manager.

Use Manager
System

7.2.1.2.2 qualityLayers

Definition a data element that designates the number of quality layers to which each
JPEG 2000 image tile has been decomposed

Type positive integer

Obligation MA

Repeatable N

Values 12

(Example)
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Notes Quality layers in JPEG 2000 images allow lower quality representations of
images to be displayed before the entire image has been decoded. As
successive layers are decoded and made available, they contribute data to
form higher quality images.

Mandatory for JPEG 2000 images (jp2, jpx).

Use Manager
System

7.2.1.2.3 resolutionLevels

Definition a data element that designates the number of lower resolution images
(levels) to be extracted from the source image

Type positive integer

Obligation MA

Repeatable N

Values

(Example)

Notes Determines the number and size of thumbnail and intermediate size images.

Notes JPEG 2000 allows one to specify the number of lower resolution images to
be extracted from source images. Each resolution level is one-fourth the size
of its predecessor. For example, a 1024x768 pixel image with four resolution
levels supports the extraction of images at 1024x768, 512x384, 256x192,
and 128x96.
Mandatory for JPEG 2000 images (jp2, jpx).

Use Manager
System

7.22 MrSID

Definition a container of information detailing MrSID format-specific data; comprised of
one data element (7.2.2.1 zoomLevels)

Type Container

Obligation MA

Repeatable N

Notes If sub-containers do not contain any data or are not applicable, they need not
be recorded.

7.2.2.1 zoomlevels

Definition a data element that indicates the number of zoom levels available in the
digital image
Type positive integer

Obligation MA
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Repeatable

N

Values
(Examples)

photograph
daguerreotype
reflection print

gelatin silver print
Acme Bronze 100
chromogenic film

35 mm color negative Kodak Royal Gold 100 Emul. 3712011
text document or book
microfilm

sculpture

original scene

contact sheet A

Notes

“General or specific physical nature of original item (i.e., still pictorial image).”
[MIX]

Do not record dimensions of source material in this field. See 8.1.3.1
SourceXDimension and 8.1.3.2 SourceYDimension.

When the source of the image data is another digital still image (e.g., a
parent high-resolution image used to create a reduced-resolution image), see
section 10.1 ImageProcessing.

Use

Manager
User

8.1.2 SourcelD

8.1.2.1 sourcelDType

32

Definition a container of information detailing the SourcelD (identifier) of the imaged
object; comprised of two data elements (8.1.2.1 sourcelDType and
8.1.2.2 sourcelDValue)

Type Container

Obligation R

Repeatable Y

Notes This identifier must be unique within the local system. Because an image

may have multiple identifiers associated with it (accession number, digital
repository URN, delivery URI, etc.), the SourcelD container of data elements
is repeatable, but individual data elements within a container are not.

To attach the semantic meaning to the identifier, the SourcelD may have
several sub-elements in order to identify both the system or domain in which
it is unique, as well as the value itself. The SourcelD is comprised of the
sub-elements sourcelDType and sourcelDValue. The combination of these
sub-elements must be unique.

Definition

a data element that designates the system or domain in which the identifier
is unique; to be used in conjunction with 8.1.2.2 sourcelDValue
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Type string

Obligation O

Repeatable N

Values [RLG Union Catalog]

(Examples) [OCLCWorldCat]

[a local system name]
[local photograph accession system name]

Notes Link to a unique identifier for a descriptive record of the source of image.
Container is repeatable. May be multiple descriptive records in various
systems.

Use Manager
System

8.1.2.2 sourcelDValue

Definition a data element that designates the value of the SourcelD

Type string

Obligation O

Repeatable N

Values RLG Union Catalog record number

(Examples) OCLC record number
Local system control number

Notes Link to a unique identifier for a descriptive record of the source of image.
Container is repeatable. May be multiple descriptive records in various
systems.

Use Manager
System

8.1.3 SourceSize

Definition a container of information detailing the SourceSize [dimensions] of the
imaged object; comprised of 3 sub-containers
(8.1.3.1 SourceXDimension, 8.1.3.2 SourceYDimension, and
8.1.3.3 SourceZDimension)

Type Container

Obligation O

Repeatable N

Notes If sub-containers do not contain any data or are not applicable, they need

not be recorded.
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8.1.3.1 SourceXDimension

Definition a container of information detailing the SourceXDimension (width) of the
imaged object; comprised of two data elements (8.1.3.1.1
sourceXDimensionValue and 8.1.3.1.2 sourceXDimensionUnit)

Type Container

Obligation O

Repeatable N

Notes The numerical value is specified in 8.1.3.1.1 sourceXDimensionValue.

The unit of measure (inches, meters, etc.) used must be specified in
8.1.3.1.2 sourceXDimensionUnit.

8.1.3.1.1 sourceXDimensionValue

34

Definition

a data element that specifies the width of the imaged object

Type

non-negative real

Obligation

0]

Repeatable

N

Values
(Examples)

7.63 (e.g., 7.63in)
32 (e.g.,32mm)

Notes

If physical dimensions of the source and the dimensions actually imaged
differ, record the X dimension of area imaged.

For example, if a photographic print measuring 8 inches in the X dimension
is imaged in its entirety, the image file's sourceXDimensionValue would
be "8".

If the same photographic print is imaged in its entirety with a 1-inch border
on all sides, the image file's sourceXDimensionValue would be "10",
because the X dimension of the total area imaged includes the space
around the print itself.

If a partial detail of a large map is imaged, and the detail measures
6 inches in the X dimension while the map measures 40 inches in the
X dimension, the image file's sourceXDimensionValue would be "6".

If a stained glass window is imaged, and the window measures 6 feet in
the X dimension, while the church wall in which it is located has a
measurement of 300 feet in the X dimension, the image file's
sourceXDimensionValue would be "6".

The unit of measure (inches, meters, etc.) used must be specified in
8.1.3.1.2 sourceXDimensionUnit.

If unknown or impractical to record, the sourceXDimensionValue may be
deduced. See 9.1.1 samplingFrequencyPlane.

Use

System (accurate output of file to print/film [size])
Manager (one of the quantitative metrics to evaluate image quality)
User
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8.1.3.1.2 sourceXDimensionUnit

Definition a data element that specifies the unit of measure used in 8.1.3.1.1
sourceXDimensionValue

Type enumerated type, restricted to list

Obligation O

Repeatable N

Values in.

(Examples) mm

Use System (accurate output of file to print/film [size])

Manager (one of the quantitative metrics to evaluate image quality)

8.1.3.2 SourceYDimension

Definition a container of information detailing the SourceYDimension (height) of the
imaged object; comprised of two data elements (8.1.3.2.1
sourceYDimensionValue and 8.1.3.2.2 sourceYDimensionUnit)

Type Container

Obligation O

Repeatable N

Notes This unit of measure may be used to record the height of an object being

digitized.
The numerical value is specified in 8.1.3.2.1 sourceYDimensionValue.

The unit of measure (inches, meters, etc.) used must be specified in
8.1.3.2.2 sourceYDimensionUnit.

8.1.3.2.1 sourceYDimensionValue

Definition a data element that specifies the numerical value that specifies the height
(i.e., vertical dimension) of the imaged object

Type non-negative real

Obligation O

Repeatable N

Values 529 (e.g.,5.29in.)

(Examples) 28 (e.g., 28 mm)

Notes If physical dimensions of the source and the dimensions actually imaged
differ, record the Y dimension of area imaged. See notes for 8.1.3.1.1
sourceXDimensionValue.

The unit of measure (inches, meters, etc.) used must be specified in
8.1.3.2.2 sourceYDimensionUnit.

If unknown or impractical to record, the sourceYDimensionValue may be
deduced. See 9.1.1 samplingFrequencyPlane.

Use System (accurate output of file to print/film [size])
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Manager (one of the quantitative metrics to evaluate image quality)
User

8.1.3.2.2 sourceYDimensionUnit

Definition a data element that specifies the unit of measure used in 8.1.3.2.1
sourceYDimensionValue

Type enumerated type, restricted to list

Obligation O

Repeatable N

Values in.

(Examples) mm

Use System (accurate output of file to print/film [size])

Manager (one of the quantitative metrics to evaluate image quality)

8.1.3.3 SourceZDimension

Definition a container of information detailing the SourceZDimension (depth) of the
imaged object; comprised of two data elements (8.1.3.3.1
sourceZDimensionValue and 8.1.3.3.2 sourceZDimensionUnit)

Type Container

Obligation O

Repeatable N

Notes This unit of measure may be used to record the depth or thickness of an

object being digitized (i.e., the thickness of a bound manuscript, the depth
dimension of a sculpture, etc.).

The numerical value is specified in 8.1.3.3.1 sourceZDimensionValue.

The unit of measure (inches, meters, etc.) used must be specified in
8.1.3.3.2 sourceZDimensionUnit.

8.1.3.3.1 sourceZDimensionValue
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Definition a data element that specifies a numerical value that specifies the depth or
thickness of the imaged object

Type non-negative real

Obligation O

Repeatable N

Values 529 (e.g.,5.29in.)

(Examples) 28 (e.g., 28 mm)
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8.2.1

8.2.2

8.2.3 captureDevice

38

dateTimeCreated

Definition a data element that designates the Date or DateTime the image was
created

Type DateTime

Obligation MA

Repeatable N

Values YYYY-MM-DD (e.g. 2004-07-15)
YYYY-MM-DD HH:MM:SS (e.g. 2004-07-15 19:20:00)

Notes Use ISO 8601 numeric representations of date and time.
See section 10.1.1 dateTimeProcessed for images created by processing
image data (i.e., digital-to-digital conversion).

Use Manager

imageProducer

Definition a data element that identifies the organization-level producer(s) of the
image

Type string

Obligation R

Repeatable Y

Values Luna Imaging, Inc.

(Examples) JJT, Inc.
University of Michigan; Digital Library Production Services
Harvard College Library; Digital Imaging Group
University of Virginia; William Blake Archive
When Repeatable =Y, the following is an example of how to code the
information:
<IlmageProducer> University of Virginia </ImageProducer>
<IlmageProducer> William Blake Archive </ImageProducer>

Notes Identifies the name of the service provider or production unit responsible
for creation of the file/bitstream i.e., the scanned image, transcribed text,
audio file, etc.

Use Manager

Definition a data element that designates the classification of device used to create
the image data

Type enumerated type (restricted to list)

Obligation O

Repeatable N
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8.3.1

scannerManufacturer

Definition a data element that identifies the manufacturer of the scanner used to
create the image

Type string

Obligation R

Repeatable N

Values Scitex

(Examples) AGFA-Microtek
Creo

Use Manager

8.3.2 ScannerModel

Definition a container of information detailing ScannerModel specifics; comprised of
three data elements (8.3.2.1 scannerModelName,
8.3.2.2 scannerModelNumber, and 8.3.2.3 scannerModelSerialNo)
Type Container
Obligation R
Repeatable N

8.3.2.1 scannerModelName

Definition a data element that identifies the model name of the scanner used to
create the image

Type string

Obligation R

Repeatable N

Values ArtixScan

(Examples)

Use Manager

8.3.2.2 scannerModelNumber
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Definition a data element that identifies the model number of the scanner used to
create the image

Type string

Obligation R

Repeatable N

Values 2500tf

(Example)
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Use

Manager

8.3.2.3 scannerModelSerialNo

Definition a data element that identifies the serial number of the scanner used to
create the image

Type string

Obligation O

Repeatable N

Values TWAO02A10811

(Examples) USC0005103

Use Manager

8.3.3 maximumOpticalResolution

Definition a data element that designates the actual number of photo elements in the
scanning sensor (colloquially known as “the maximum optical resolution”
for a system)

Type string

Obligation O

Repeatable N

Values 400 dpi

(Examples) 3072 x 2048

Notes For all linear-sensor scanners, use: [any positive integer] dpi.

For all area-sensor scanners, use: longer dimension [positive integer] x
smaller dimension [positive integer].

Use Manager

8.3.4 scannerSensor

Definition a data element that designates the type of image sensor used in the
scanning device
Type enumerated type (restricted to external standard)
Obligation R
Repeatable N
Values undefined
MonochromeLinear
ColorTriLinear
ColorSequentialLinear
Notes Enumerated values are drawn from TIFF/EP (pp.25-26) for tag # 37399,

Sensing Methods.
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Repeatable

N

Notes

If sub-containers do not contain any data or are not applicable, they need not
be recorded.

Digital CameraCapture (8.4)

digitalCameraManufacturer (8.4.1)

DigitalCameraModel (8.4.2)

v

v

digitalCameraModelName (8.4.2.1)

\ 4

digitalCameraModelNumber (8.4.2.2)

\ 4

digitalCameraModelSerialNo (8.4.2.3)

v

cameraSensor (8.4.3)

v

CameraCaptureSettings (8.4.4)

v

ImageData (8.4.4.1)

»| GPSData (8.4.4.2)

Figure 7: Logical structure of DigitalCameraCapture

digitalCameraManufacturer

Definition a data element that identifies the manufacturer of the digital camera used to
create the image

Type string

Obligation R

Repeatable N

Values PhaseOne

(Example)

Use Manager

8.4.2 DigitalCameraModel

Definition a container of information detailing DigitalCameraModel specifics;
comprised of three data elements (8.4.2.1 digitalCameraModelName,
8.4.2.2 digitalCameraModelNumber, and
8.4.2.3 digitalCameraModelSerialNo)

Type Container

Obligation R

Repeatable N
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8.4.21 digitalCameraModelName

Definition a data element that identifies the model name of the digital camera used to
create the image

Type string

Obligation R

Repeatable N

Values H 20

(Examples) LightPhase

Use Manager

8.4.2.2 digitalCameraModelNumber

Definition a data element that identifies the model number of the digital camera used to
create the image

Type string

Obligation R

Repeatable N

Values C25208B

(Example)

Use Manager

8.4.2.3 digitalCameraModelSerialNo

Definition a data element that identifies the serial number of the scanner used to create
the image

Type string

Obligation O

Repeatable N

Values 30324775

(Example)

Use Manager

8.4.3 cameraSensor

Definition a data element that designates the type of image sensor used in the camera
device

Type enumerated type (restricted to external standard)

Obligation R

Repeatable N
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84411

Obligation O
Repeatable N
Use System
Manager
fNumber
Definition a data element that specifies the lens f-number (ratio of lens aperture to focal
length) used when the image was captured
Type non-negative real
Obligation O
Repeatable N
Values 0.6
(Examples) 1
1.4
2
2.8
4
5.6
7
8
Use System
Manager

8.4.4.1.2 exposureTime

Definition a data element that specifies the exposure time used when the image was
captured; recorded in seconds

Type non-negative real

Obligation O

Repeatable N

Values 0.008

(Example)

Notes Input may be given as a rational (e.g., 1/125), but systems should store the
number as a non-negative real (e.g., 0.008).

Use System
Manager

8.4.4.1.3 exposureProgram

46

Definition

a data element that indicates the class of the program used by the camera to
set exposure when the picture is taken
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Type enumerated type (restricted to external standard)
Obligation O
Repeatable N
Values 0 = Not defined
1 = Manual
2 = Normal program
3 = Aperture priority
4 = Shutter priority
5 = Creative program (biased toward depth of field)
6 = Action program (biased toward fast shutter speed)
7 = Portrait mode (for closeup photos with the background out of focus)
8 = Landscape mode (for landscape photos with the background in focus)
Notes Values are drawn from the EXIF 2.2 (2002) standard.
Use Manager
User

8.4.4.1.4 spectralSensitivity

Definition a data element that indicates the spectral sensitivity of each channel of the
camera used
Type string
Obligation O
Repeatable Y
Values <spectralSensitivity>0.015</spectralSensitivity>
(Examples) <spectralSensitivity>0.030</spectralSensitivity>
<spectralSensitivity>0.114</spectralSensitivity>
<spectralSensitivity>0.199</spectralSensitivity>
<spectralSensitivity>0.297</spectralSensitivity>
Notes The tag value is an ASCII string. In XML, the data is recorded as a series of
repeated elements.
Use Manager
User

8.4.4.1.5 isoSpeedRatings

Definition a data element that indicates the ISO Speed and ISO Latitude of the camera
or input device as specified in ISO 12232

Type integer

Obligation O

Repeatable N
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Values 100

(Examples) 200
400
3200

Notes Values are drawn from ISO 12232.

Use Manager
User

8.4.4.1.6 oECF

Definition a data element that indicates the Opto-Electric Conversion Function (OECF)
specified in ISO 14524

Type rational

Obligation O

Repeatable N

Values See ISO 14524 for extensive examples.

Notes OECEF is the relationship between the camera optical input and the image
values.

Use Manager
User

8.4.4.1.7 exifVersion

Definition a data element that specifies the version of the EXIF standard supported
Type enumerated type (restricted to external standard)
Obligation O
Repeatable N
Values Conformance to this standard is indicated by recording "0220" as 4-byte
(Examples) ASCII.
Notes Nonexistence of this field is taken to mean nonconformance to any version of
the EXIF standard.
Values are drawn from the EXIF 2.2 standard.
Use System
Manager
User

8.4.4.1.8 shutterSpeedValue
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Definition a data element that specifies the shutter speed
Type rational
Obligation O
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Repeatable N
Values Full information is available in Annex C of the EXIF 2.2 standard
(Examples)
Notes The unit is the APEX (Additive System of Photographic Exposure) setting.
Use Manager

User

8.4.4.1.9 apertureValue

Definition a data element that specifies the lens aperture
Type rational
Obligation O
Repeatable N
Values Full information is available in Annex C of the EXIF 2.2 standard
(Examples)
Notes The unit is an APEX value.
Use Manager
User

8.4.4.1.10 brightnessValue

Definition a data element that specifies the brightness values measured when the
image was captured, using APEX (Additive System of Photographic
Exposure) values

Type rational

Obligation O

Repeatable N

Values -2

(Examples) -1
0
1
5

Notes This value represents the light level at the source (document). The expected
maximum value is approximately 13.00, corresponding to a picture taken of a
snow scene on a sunny day, and the expected minimum value is
approximately -3.00, corresponding to a night scene.
Ordinarily it is given in the range of -99.99 to 99.99. Unknown shall be
indicated.

Use System
Manager
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8.4.4.1.11 exposureBiasValue

Definition a data element that specifies the actual exposure bias (the amount of under
or over-exposure relative to a normal exposure, as determined by the
camera's exposure system) used when capturing the image, using APEX
units

Type rational

Obligation O

Repeatable N

Values 0.0

(Examples) 2.0

Notes The value is the number of exposure values (stops). For example, -1.00
indicates 1 eV (1 stop) underexposure, or half the normal exposure.

Use System
Manager

8.4.4.1.12maxApertureValue

Definition a data element that indicates the smallest F number of the lens, expressed in
APEX values

Type rational

Obligation O

Repeatable N

Values 0.00

(Examples) 3.4
99.00

Notes Ordinarily it is given in the range of 00.00 to 99.99, but it is not limited to this
range.

Use Manager
User

8.4.4.1.13 subjectDistance
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Definition a data element that specifies the distance, in meters, between the frontal
plane of the camera lens and the subject on which the camera was focused

Type non-negative real

Obligation O

Repeatable N
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Values <SubjectDistance>5</SubjectDistance>
(Examples) OR
<SubjectDistance min="4.9” max="5.3">5</SubjectDistance>
OR
<SubjectDistance min="4.9” max="5.3"/>
Notes May specify a range of values, bounded by minimum and maximum.
Use System
Manager

8.4.4.1.14 meteringMode

Definition a data element that specifies the metering mode (the camera’s method of
spatially weighting the scene luminance values to determine the sensor
exposure) used when capturing the image

Type enumerated type (restricted to list)

Obligation O

Repeatable N

Values Average
Center weighted average
Spot
Multispot
Pattern
Partial

Notes Values are drawn from the EXIF 2.2 standard.

Use System
Manager

8.4.4.1.15lightSource

Definition a data element that specifies the light source that was present when the
image was captured

Type enumerated type (restricted to external standard)

Obligation O

Repeatable N
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Values

Daylight

Fluorescent

Tungsten (incandescent light)

Flash

Fine weather

Cloudy weather

Shade

Daylight fluorescent (D 5700 — 7100K)
Day white fluorescent (N 4600 — 5400K)
Cool white fluorescent (W 3900 — 4500K)
White fluorescent (WW 3200 — 3700K)
Standard light A

Standard light B

Standard lightC

D55

D65

D75

D50

ISO studio tungsten

other light source

unknown

Notes

Enumerated values for this data element are drawn from the list in the EXIF

2.2 standard.

Use

System
Manager

8.4.4.1.16flash

Definition a data element that indicates the status of flash when the image was shot
Type enumerated type (restricted to external standard)

Obligation O

Repeatable N
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Obligation O

Repeatable N

Use System
Manager

8.4.4.1.19 backLight

Definition a data element that specifies the lighting conditions at the time of exposure
Type enumerated type (restricted to external standard)

Obligation O

Repeatable N

Values Front light “Subject is illuminated from the front side.”

Backlight_1 “The brightness value difference between the subject
center and the surrounding area is greater than one full
stop (APEX). The frame is exposed for the subject center.”

. “The brightness value difference between the subject

Backlight_2 center and the surrounding area is greater than one full
stop (APEX). The frame is exposed for the surrounding
area.”

Notes Enumerated values for this data element are drawn from the list
documented in DIG35, B3.2.5, Back_Light.

Use System
Manager

8.4.4.1.20 exposurelndex

Definition a data element that specifies the exposure index setting the camera
selected

Type non-negative real

Obligation O

Repeatable N

Values 7

(Examples) 8
400

Use System
Manager

8.4.4.1.21 sensingMethod

Definition

a data element that indicates the image sensor type on the camera or input
device
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Type enumerated type (restricted to external standard)
Obligation O
Repeatable N
Values 1 = Not defined
2 = One-chip color area sensor
3 = Two-chip color area sensor
4 = Three-chip color area sensor
5 = Color sequential area sensor
7 = Trilinear sensor
8 = Color sequential linear sensor
Notes Values for this data element must be drawn from the list in the EXIF 2.2
standard.
Use Manager
User

8.4.4.1.22 cfaPattern

Definition a data element that indicates the color filter array (CFA) geometric pattern of
the image sensor when a one-chip color area sensor is used

Type integer

Obligation O

Repeatable N

Values Refer to EXIF 2.2 standard for extensive information.

Notes CFA Pattern does not apply to all sensing methods.

Use Manager
System

8.4.4.1.23 autoFocus

Definition a data element that specifies the status of the capture device’s focus at the
time of capture

Type enumerated list (restricted to external standard)

Obligation O

Repeatable N
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Values Auto Focus Used “The camera successfully focused on the subject.”

Auto Focus “The image was captured before the camera had

Interrupted successfully focused on the subject.”

Near Focused “The camera deliberately focused at a distance
closer than the subject to allow for the super-
imposition of a focused foreground subject.”

Soft Focused “The camera deliberately did not focus exactly at
the subject distance to create a softer image
(commonly used in portraits).”

Manual “The camera was focused manually.”

Notes Enumerated values for this data element are drawn from the list
documented in the DIG35, B3.2.5, Auto Focus Values.

Use System
Manager

8.4.4.1.24 PrintAspectRatio

Definition a container that specifies the print aspect ratio selected by the user when
the picture was taken; comprised of two data elements
(8.4.4.1.24 xPrintAspectRatio and 8.4.4.1.24.2 yPrintAspectRatio)
Type Container
Obligation O
Repeatable N

8.4.4.1.24.1 xPrintAspectRatio

Definition a data element that specifices the unit of X ratio
Type non-negative real
Obligation O
Repeatable N
Values 3
(Example)
Use System
Manager

8.4.4.1.24.2 yPrintAspectRatio
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Definition a data element that specifies the unit of Y ratio
Type non-negative real

Obligation O

Repeatable N
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Values 2

(Example)

Use System
Manager

8.4.4.2 GPSData

Definition

a container of information detailing GPSData specifics; comprised of 31 data
elements (8.4.4.2.1 gpsVersionID, 8.4.4.2.2 gpsLatitudeRef,

8.4.4.2.3 gpsLatitude, 8.4.4.2.4 gpsLongitudeRef,

8.4.4.2.5 gpsLongitude, 8.4.4.2.6 gpsAltitudeRef, 8.4.4.2.7 gpsAltitude,
8.4.4.2.8 gpsTimeStamp, 8.4.4.2.9 gpsSatellites, 8.4.4.2.10 gpsStatus,
8.4.4.2.11 gpsMeasureMode, 8.4.4.2.12 gpsDOP,

8.4.4.2.13 gpsSpeedRef, 8.4.4.2.14 gpsSpeed, 8.4.4.2.15 gpsTrackRef,
8.4.4.2.16 gpsTrack, 8.4.4.2.17 gpsimgDirectionRef,

8.4.4.2.18 gpslmgDirection, 8.4.4.2.19 gpsMapDatum,

8.4.4.2.20 gpsDestLatitudeRef, 8.4.4.2.21 gpsDestLatitude,

8.4.4.2.22 gpsDestLongitudeRef, 8.4.4.2.23 gpsDestLongitude,
8.4.4.2.24 gpsDestBearingRef, 8.4.4.2.25 gpsDestBearing,

8.4.4.2.26 gpsDestDistanceRef, 8.4.4.2.27 gpsDestDistance,

8.4.4.2.28 gpsProcessingMethod, 8.4.4.2.29 gpsArealnformation,
8.4.4.2.30 gpsDateStamp, and 8.4.4.2.31 gpsDifferential)

Type

Container

Obligation

MA

Repeatable

N

Use

System
Manager
User

8.44.21

8.4.4.2.2

gpsVersionlD

Definition a data element that indicates the version of GPS information
Type string
Obligation MA
Repeatable N
Values Default =2.2.0.0
2.2.0.0 = Version 2.2
Notes The version is given as 2.2.0.0.
Use System
User
gpsLatitudeRef
Definition a data element that indicates whether the latitude is north or south latitude
Type enumerated type (restricted to external standard)
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8.4.4.2.8

8.4.4.2.9

gpsTimeStamp

Definition a data element that indicates the time as UTC (Coordinated Universal Time)

Type string

Obligation O

Repeatable N

Notes gpsTimeStamp is expressed as a string of three rational values giving the
hour, minute, and second.

Use System
User

gpsSatellites

Definition a data element that indicates the GPS satellites used for measurements

Type string

Obligation O

Repeatable N

Notes This element can be used to describe the number of satellites, their ID
number, angle of elevation, azimuth, SNR, and other information in ASCII
notation. The format is not specified. If the GPS receiver is incapable of
taking measurements, value of the element shall be set to NULL.

Use System
User

8.4.4.2.10 gpsStatus

Definition a data element that indicates the status of the GPS receiver when the image
is recorded

Type enumerated type (restricted to external standard)

Obligation O

Repeatable N

Values A = Measurement in progress
V = Measurement Interoperability

Notes Values are drawn from the EXIF 2.2 standard.

Use System
User

8.4.4.2.11 gpsMeasureMode
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Definition

a data element that indicates the GPS measurement mode

Type

enumerated type (restricted to external standard)
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Obligation O
Repeatable N
Values default = none
2 = 2-dimensional measurement
3 = 3-dimensional measurement
Notes Values are drawn from the EXIF 2.2 standard.
Use System
User

8.4.4.2.12 gpsDOP

Definition a data element that indicates the GPS DOP (data degree of precision)

Type rational

Obligation O

Repeatable N

Notes An HDOP value is written during two-dimensional measurement, and PDOP
during three-dimensional measurement.

Use System
User

8.4.4.2.13 gpsSpeedRef

Definition a data element that indicates the unit used to express the GPS receiver
speed of movement
Type enumerated type (restricted to external standard)
Obligation O
Repeatable N
Values K = Kilometers per hour
M = Miles per hour
N = Knots
Notes Values are drawn from the EXIF 2.2 standard.
Use System
User

8.4.4.2.14gpsSpeed

Definition a data element that indicates the speed of GPS receiver movement
Type rational

Obligation O

Repeatable N
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8.4.4.2.15gpsTrackRef

Use

System
User

Definition a data element that indicates the reference for giving the direction of GPS
receiver movement

Type enumerated type (restricted to external standard)

Obligation O

Repeatable N

Values T = True direction

(Examples) M = Magnetic direction

Notes Values are drawn from the EXIF 2.2 standard

Use System
User

8.4.4.2.16 gpsTrack

Definition a data element that indicates the direction of GPS receiver movement
Type rational
Obligation O
Repeatable N
Values The range of values is from 0.00 to 359.99
(Examples)
Use System
User

8.4.4.2.17 gpsimgDirectionRef
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Definition a data element that indicates the reference for giving the direction of the
image when it is captured

Type enumerated type (restricted to external standard)

Obligation O

Repeatable N

Values T = True direction
M = Magnetic direction

Notes Values are drawn from the EXIF 2.2 standard.

Use System
User
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8.4.4.2.21 gpsDestLatitude

Definition a data element that indicates the latitude of the destination point

Type string

Obligation O

Repeatable N

Values dd/1,mm/1,ss/1

(Example)

Notes The latitude is expressed as a string of three rational values giving the
degrees, minutes, and seconds, respectively. If latitude is expressed as
degrees, minutes, and seconds, a typical format would be dd/1,mm/1,ss/1.
When degrees and minutes are used and, for example, fractions of minutes
are given up to two decimal places, the format would be
dd/1,mmmm/100,0/1.

Use System
User

8.4.4.2.22 gpsDestLongitudeRef

Definition a data element that indicates whether the longitude of the destination point
is east or west longitude
Type enumerated type (restricted to external standard)
Obligation O
Repeatable N
Values Default = none
E = East longitude
W = West longitude
Notes Values are drawn from the EXIF 2.2 standard.
Use System
User

8.4.4.2.23 gpsDestLongitude
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Definition a data element that indicates the longitude of the destination point
Type string

Obligation O

Repeatable N

Values ddd/1,mm/1,ss/1

(Example)

Notes The longitude is expressed as a string of three rational values giving the

degrees, minutes, and seconds, respectively. If longitude is expressed as
degrees, minutes, and seconds, a typical format would be ddd/1,mm/1,ss/1.
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When degrees and minutes are used and, for example, fractions of minutes
are given up to two decimal places, the format would be
ddd/1,mmmm/100,0/1.

Use

System
User

8.4.4.2.24 gpsDestBearingRef

Definition a data element that indicates the reference used for giving the bearing to
the destination point

Type enumerated type (restricted to external standard)

Obligation O

Repeatable N

Values T = True direction
M = Magnetic direction

Notes Values are drawn from the EXIF 2.2 standard.

Use System
User

8.4.4.2.25gpsDestBearing

Definition a data element that indicates the bearing to the destination point
Type rational
Obligation O
Repeatable N
Values The range of values is from 0.00 to 359.99.
(Examples)
Use System
User

8.4.4.2.26 gpsDestDistanceRef

Definition a data element that indicates the unit used to express the distance to the
destination point

Type enumerated type (restricted to external standard)

Obligation O

Repeatable N

Values K = Kilometers
M = Miles
N = Knots

Notes Values are drawn from the EXIF 2.2 standard.
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Use

System
User

8.4.4.2.27 gpsDestDistance

Definition a data element that indicates the distance to the destination point
Type rational
Obligation O
Repeatable N
Values 55
(Examples) 10
Use System
User

8.4.4.2.28 gpsProcessingMethod

Definition a data element recording the name of the method used for location finding
Type string
Obligation O
Repeatable N
Notes See EXIF 2.2 standard for more information.
Use System
User

8.4.4.2.29 gpsArealnformation

Definition a data element recording the name of the GPS area
Type string
Obligation O
Repeatable N
Notes See EXIF 2.2 standard for more information.
Use System
User

8.4.4.2.30 gpsDateStamp

Definition a data element recording date and time information relative to UTC
(Coordinated Universal Time)

Type string

Obligation O
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9.11

SpatialMetrics (9.1)

»| samplingFrequencyPlane (3.1.1)

»| samplingFrequencylUnit (9.1.2)

¥SamplingFrequency (9.1.2.1)

v

v

ySamplingF requency (9.1.2.2)

Figure 10: Logical structure of SpatialMetrics

samplingFrequencyPlane

Definition

a data element that designates the reference plane location for which 9.1.2.1
xSamplingFrequency and 9.1.2.2 ySamplingFrequency are designated

Type

enumerated type (restricted to list)

Obligation

MA

Repeatable

N

Values

1 = camera/scanner focal plane
2 = object plane
3 = source object plane

Notes

This element is meant to remove the ambiguity with respect to
xSamplingFrequency and ySamplingFrequency for the scanning of film
intermediates. It can be used to deduce 8.1.3.1 sourceXDimension or
8.1.3.2 sourceYDimension in conjunction with 7.1.1 imageWidth or
7.1.2 imageHeight.

Value = 1 is consistent with DIG35, B.3.2.4, and is an indication of the
physical sensor sampling frequency. It is of limited use without knowledge of
the optical magnification between sensor and imaged object.

Value = 2 would be most common for direct scanning of source objects. If
“object plane” is the same as “source object plane” (see Figure 9), this value
is used.

Value = 3 is commonly used for film intermediates such as microfilm where
xSamplingFrequency and ySamplingFrequency are often referred to at the
source object plane rather than the object film plane (see Figure 8).

Use

System (accurate output of file to print/film [size])
Manager (one of the quantitative metrics to evaluate image quality)

9.1.2 samplingFrequencyUnit

70

Definition a data element that specifies the unit of measurement for 9.1.2.1
xSamplingFrequency and 9.1.2.2 ySamplingFrequency

Type enumerated type (restricted to external standard)

Obligation MA

Repeatable N
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Values

1 = no absolute unit of measurement
2 =inch
3 = centimeter

Notes

Value = 1 is used for images that may have a non-square aspect ratio, but no
meaningful absolute dimensions. In copy work, it should also be used when
source measurements are unknown (e.g., when a photo-intermediate such as
35 mm negative film is the source).

When samplingFrequencyUnit = 2 and sourceXDimensionValue is given in
inches, the xSamplingFrequency may be calculated as follows:

xSamplingFrequency = imageHeight/sourceXDimensionValue

When samplingFrequencyUnit = 2 and sourceYDimensionValue is given in
inches, the ySamplingFrequency may be calculated as follows:

ySamplingFrequency = imageWidth/sourceYDimensionValue

The same formulas may be used when samplingFrequencyUnit = 3 and
source dimensions are given in centimeters.

Enumerated values are drawn from DIG35 and the TIFF/EP standards.

Use

System (accurate output of file to print/film [size])
Manager (one of the quantitative metrics to evaluate image quality)

9.1.2.1 xSamplingFrequency

Definition a data element that specifies the number of pixels per
samplingFrequencyUnit in the image width

Type rational

Obligation MA (when samplingFrequencyUnit = 2 or 3)

Repeatable N

Notes With fields ySamplingFrequency and samplingFrequencyUnit ,
xSamplingFrequency specifies the dimensions (scale) of the printed image.
When samplingFrequencyUnit = 1, the value for this field shall be null.

Use System (accurate output of file to print/film [size])

Manager (one of the quantitative metrics to evaluate image quality)

9.1.2.2 ySamplingFrequency

Definition a data element that specifies the number of pixels per
samplingFrequencyUnit in the image length

Type rational

Obligation MA (when samplingFrequencyUnit = 2 or 3)

Repeatable N

Notes With fields xSamplingFrequency and samplingFrequencyUnit,
ySamplingFrequency specifies the dimensions (scale) of the printed image.

Use System (accurate output of file to print/film [size])

Manager (one of the quantitative metrics to evaluate image quality)
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ImageColorEncoding (9.2)

v

bitsPerSample (9.2.1)

bitsPerSampleValue(9.2.1.1)

v

bitsPerSampleUnit (9.2.1.2)

v

samplesPerPixel (9.2.2)

v

extraSamples (9.2.3)

v

v

Colormap (9.2.4)

colormapReference (9.2.4.1)

v

v

embeddedColormap (9.2.4.2)

grayResponsCurve (9.2.5)

v

grayResponseUnit (9.2.6)

v

v

WhitePoint (9.2.7)

whitePointXValue (9.2.7.1)

v

v

whitePointYValue (9.2.7.2)

v

PrimaryChromaticities (9.2.8)

primaryChromaticitiesRedX (9.2.8.1)

v

v

primaryChromaticitiesRedY (9.2.8.2)

\ 4

primaryChromaticitiesGreenX (9.2.8.3)

\ 4

primaryChromaticitiesGreenY (9.2.8.4)

\ 4

primaryChromaticitiesBlueX (9.2.8.5)

» primaryChromaticitiesBlueY (9.2.8.6)

Figure 11: Logical structure of ImageColorEncoding

9.2.1 BitsPerSample

Definition a container of information detailing the BitsPerSample of the imaged
object; comprised of two data elements (9.2.1.1 bitsPerSampleValue and
9.2.1.2 bitsPerSampleUnit)

Type Container

Obligation M

Repeatable N
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Notes

This container provides N values depending upon 9.2.2 samplesPerPixel
present.

This container is used to describe the number of bits for each sample (or
channel), expressed in the same order given in 7.1.3.1 colorSpace and
containing the same number of elements as described in

9.2.2 samplesPerPixel. 9.2.1.1 bitsPerSampleValue may be different for
each sample.

Some color models, like YCbCr 4:1:1, decimate resolution for some
channels; in this case, values must be represented as if each channel has
full-resolution with the decimated channels expressed as if they have
reduced bitsPerSampleValue; thus, 8-bit YCbCr 4:1:1 is expressed in this
field as “8,2,2".

Use

System (tone, color)
Manager (one of the quantitative metrics to evaluate image quality)

9.2.1.1 bitsPerSampleValue

9.2.1.2

74

Definition

a data element that designates the number of bits per component for each
pixel

Type

string

Obligation

M

Repeatable

N

Values
(Examples)

)
4

8

8,8,8
8,2,2
16,16,16
8,8,8,8

Notes

This data element provides N values depending upon 9.2.2 samplesPerPixel
present.

This data element is used to describe the number of bits for each sample (or
channel), expressed in the same order given in 7.1.3.1 colorSpace and
containing the same number of elements as described in

9.2.3 samplesPerPixel. 9.2.1.1 bitsPerSampleValue may be different for
each sample.

Use

System (tone, color)
Manager (one of the quantitative metrics to evaluate image quality)

bitsPerSampleUnit

Definition a data element that specifies the interpretation of the bits as integer values or
floating point values

Type enumerated value (restricted to list)

Obligation M
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Repeatable

N

Values

integer
floating point

Notes

This field indicates whether each sample should be interpreted as an integer
or floating point value. Most traditional image formats use an integer
representation; for instance, if a sample is an 8-bit integer, it can represent
256 possible values (0-255). If a sample is a 32-bit floating point number, it
can represent a massive range of values, with some variation in the precision
of the number, and is commonly and increasingly used in high dynamic range
image formats, such as OpenEXR, Cineon, and 32bit float variants of TIFF.
This field is important in order to distinguish between quite different formats
with similar common names, for instance, 32bit integer TIFF (24bit plus alpha)
and 32bit float TIFF.

Use

System (tone, color)
Manager (one of the quantitative metrics to evaluate image quality)

9.2.2 samplesPerPixel

Definition a data element that designates the number of color components per pixel

Type positive integer

Obligation M

Repeatable N

Values 1

(Examples) 3
4

Notes Examples above reflect those values encountered in imaging encodings
commonly in use by the cultural heritage community at the time of writing.
Should other encoding be used at a later date, the appropriate number of
color components per pixel should be recorded in this field.
Related fields: 9.2.1 BitsPerSample, 7.1.3.1 colorSpace, and
9.2.3 extraSamples.

Use System (tone, color)

Manager (one of the quantitative metrics to evaluate image quality)

9.2.3 extraSamples

Definition a data element that specifies that each pixel has M extra components whose
interpretation is defined by one of the values listed below

Type enumerated type (restricted to external standard)

Obligation MA

Repeatable N

75




ANSI/NISO Z39.87-2006 (R2017)

Values 0 = unspecified data
1 = associated alpha data (with pre-multiplied color)
2 = unassociated alpha data
3 =range or depth data
Notes Enumerated values are drawn from DIG35 and the TIFF/EP standards. See
also: TIFF, Tag # 338 (Baseline mandatory if applicable, p.31).
This field must be present if there are extra samples in the image data. When
this field is used, 9.2.2 samplesPerPixel has a value greater than
7.1.3.1 colorSpace suggests.
Use System

9.24 Colormap

Definition a container of information detailing Colormap specifics;, comprised of two
data elements: (9.2.4.1 colormapReference and 9.2.4.2
embeddedColormap)

Type Container

Obligation MA

Repeatable N

Notes A Colormap defines a Red-Green-Blue colormap (often called a lookup table)

for palette-color images. Target data is important for image quality
assessment.

The colormap or lookup table is a series of 4 bytes of information for each of
the 256 colors. Most institutions will choose to record this information via the
use of colormapReference to point to the location of the colormap used.
Should an institution wish to enclose or embed the colormap when recording
the information in XML, the data element embeddedColormap should be
used to Base64-encode the colormap used into the XML schema.

Some institutions will wish to store this technical metadata outside of the file
header (perhaps in addition to information stored within header). This practice
will differ by institution.

9.2.4.1 colormapReference
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Definition a data element that provides the location of the file containing the color map
Type reference

Obligation MA (for palettized color images, colorSpace = PaletteColor)

Repeatable N

Values [URL]

Notes As noted in the TIFF definition, Colormap is synonymous with color lookup

table (CLUT).

The reference data type accommodates the practice of generating a colormap
at the beginning of each session. If the color map exists in an external file, it
must be referenced in this element, otherwise Colormap information must be
embedded in 9.2.4.2 .







ANSI/NISO Z39.87-2006 (R2017)

Values 1 = Number represents tenths of a unit.

2 = Number represents hundredths of a unit.

3 = Number represents thousandths of a unit.

4 = Number represents ten-thousandths of a unit.

5 = Number represents hundred-thousandths of a unit.
Notes Modifies 9.2.5 grayResponseCurve.
Use System (objective assessment of optical density)

9.2.7 WhitePoint

9.2.71

9.2.7.2

78

Definition a container of information detailing WhitePoint specifics; comprised of two
data elements (9.2.7.1 whitePointXValue and 9.2.7.2 whitePointYValue)

Type Container

Obligation O

Repeatable Y

Notes The ordering is white [x], white [y].

The white point chromaticity of the effective illumination source of the capture
process.

This container of data elements is repeatable, but individual data elements
within container are not.

If sub-containers do not contain any data or are not applicable, they need not
be recorded.

whitePointXValue

Definition a data element that specifies the X value for the white point chromaticity of the
effective illumination source of the capture process

Type enumerated type (restricted to list)

Obligation O

Repeatable N

Values 3127/10000

(Example)

Notes These values specify the 1931 CIE xy chromaticities of the effective illumination
(i.e., filter/light source combination) at capture. They do not have any relation to
location or directional coordinates. For more information about the 1931 CIE
standard colorimetric observer, see International Color Consortium.

Use System (objective assessment of colorimetry)

whitePointYValue

Definition a data element that specifies the Y value for the white point chromaticity of the
effective illumination source of the capture process

Type enumerated type (restricted to list)
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Obligation O

Repeatable N

Values 3290/10000

(Example)

Notes These values specify the 1931 CIE xy chromaticities of the effective illumination
(i.e., filter/light source combination) at capture. They do not have any relation to
location or directional coordinates. For more information about the 1931 CIE
standard colorimetric observer, see International Color Consortium.

Use System (objective assessment of colorimetry)

9.2.8 PrimaryChromaticities

9.2.8.1

9.2.8.2

Definition a container of information detailing PrimaryChromaticities specifics;
comprised of six data elements (9.2.8.1 primaryChromaticitiesRedX,
9.2.8.2 primaryChromaticitiesRedY, 9.2.8.3 primaryChromaticitiesGreenX,
9.2.8.4 primaryChromaticitiesGreenY,
9.2.8.5 primaryChromaticitiesBlueX, and
9.2.8.6 primaryChromaticitiesBlueY)

Type Container

Obligation O

Repeatable Y

Notes The chromaticities of the primary colors of the imaging process.
PrimaryChromaticities is comprised of six values. The ordering is red [x],
red [y], green [x], green [y], blue [x], blue [y].

primaryChromaticitiesRedX

Definition a data element that specifies the red [x] value for the chromaticities of the

primary colors of the imaging process

Type enumerated type (restricted to list)

Obligation O

Repeatable N

Values 640/1000

(Example)

Notes These values specify the 1931 CIE xy chromaticities of the capture primaries.

The ordering is red [x], red [y], green [x], green [y], blue [x], blue [y].

Use System (objective assessment of colorimetry)

primaryChromaticitiesRedY

Definition a data element that specifies the red [y] value for the chromaticities of the

primary colors of the imaging process

Type enumerated type (restricted to list)
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9.31

TargetData (9.3)

targetType (9.3.1)

v

TargetID (9.3.2)

v

targetManufacturer (9.3.2.1)

\ 4

A 4

targetName (9.3.2.2)

\ 4

targetNo (9.3.2.3)

v

targetMedia (9.3.2.4)

externalTarget (9.3.3)

v

v

performanceData (9.3.4)

Figure 12: Logical structure of TargetData

targetType

Definition a data element that identifies the targets as either internal or external

Type enumerated type (restricted to list)

Obligation R

Repeatable Y

Values 0 = external
1 = internal

Notes Internal targets are targets which appear within the frame of the digitized item.
External targets do not appear within the frame with the digitized item and are
separate files, usually full frame targets used for calibration purposes.
The count for this field = 1. Each target shall be represented by its own logical
metadata block. See diagram of proposed TargetData structure (Figure 12).
When value = 1, the externalTarget field shall not be used. See
9.3.3 externalTarget.

Use Manager

9.3.2 TargetiD

82

Definition a container detailing TargetlD specifics; comprised of four data elements
(9.3.2.1 targetManufacturer, 9.3.2.2 targetName, 9.3.2.3 targetNo, and
9.3.2.4 targetMedia)

Type Container

Obligation R

Repeatable Y

Notes The container of data elements is repeatable, but individual data elements

within the container are not.
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9.3.2.4 targetMedia

9.3.3 externalTarget

Use

Manager (objective measure of system quality)

Definition a data element that identifies the media of the target

Type string

Obligation R

Repeatable N

Values Ektachrome Transparency

(Example)

Notes The count for this multi-layered data element = 1. Each target shall be
represented by its own logical metadata block. See diagram of proposed
TargetData structure (Figure 12).

Use Manager (objective measure of system quality)

Definition a data element that identifies the path where the digital image of the reference
target identified in 9.3.2 TargetID is located

Type reference

Obligation R (applicable only if 9.3.1 TargetType = 0)

Repeatable Y

Values [Filename]
[URN]

Notes Each target shall be represented by its own logical metadata block. See
diagram of proposed TargetData structure (Figure 12).

Use System (to create performanceData and/or profiles)

9.3.4 performanceData

84

Definition a data element that identifies the path of the file that contains the image
performance data relative to the target identified in 9.3.2 TargetlD

Type reference

Obligation O

Repeatable Y

Values [filename]
[URN]

Notes performanceData refers to standards-based characterizations of system

performance according to measurements of spatial resolution, OECF (Opto-
Electronic Conversion Function), noise, and other attributes important to
image quality.
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86

Subsequent Image Editing and Image Transformation

Any further changes applied to the master or subsequent generations of images will result in a
new image with new ImageProcessing steps being applied to the existing file. This principle can
be applied to both the creation of a “service” master as well as to the migration of a file from one
format to another for preservation purposes. The existing metadata for the source image can be
recorded as a block in the Previous Image Metadata section for the newly created image though
the expression of the ImageProcessing steps would differ in each case. For “service” masters
generated from an initial master file, institutions may choose to include the Image Capture
metadata block from the initial master file in the primary metadata record, given the temporal
proximity to initial image capture. Metadata documenting subsequent generations of the image
will not include Image Capture metadata except within the Previous Image Metadata section
(10.2) of Change History.

Change History and Preservation Metadata Requirements

Change History has been designed so that institutions not implementing a more complex set of
preservation metadata elements (such as PREMIS) can record preservation actions and maintain
some record of provenance through an image’s life cycle.

Change History metadata:

* is not designed to be used to reverse image-editing operations, though documentation of
change history and preservation of essential technical metadata may allow a simulated
return to original image data; and

* is not designed to be used to authenticate an image. Consistent with other metadata
blocks in this data dictionary, Change History limits its focus to quality assessment and
preservation of image data and thus may not be sufficient to meet requirements defined
for image integrity and authenticity.

Institutions may decide to retain original image bitstreams and metadata records until the effects
of image migration and other preservation actions are better understood.
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history of an image, this metadata section should not be overwritten by subsequent processing or
transformation actions but should be preserved along with other technical metadata in the
Previous Image Metadata section.

NoOTE: The fields in sections 10.1.1-10.1.5 can document a single processing action (e.g., image cropped) or
a set of processing actions performed in succession (e.g., subsampling, application of ICC profile, image

transformation).

Definition a container of information identifying the image editing or image
transformation related data; comprised of five data elements
(10.1.1 dateTimeProcessed, 10.1.2 sourceData, 10.1.3
processingAgency, 10.1.4 processingRationale, and 10.1.6
processingActions) and one sub-container (10.1.5 ProcessingSoftware)

Type Container

Obligation MA

Repeatable Y

Notes If the container does not contain any data or is not applicable, it need not be
recorded.

10.1.1 dateTimeProcessed

Definition a data element that designates the Date or DateTime the image was
processed

Type DateTime

Obligation MA

Repeatable N

Values YYYY-MM-DD HH:MM:SS
YYYY-MM-DD [HH:MM:SS]

Notes Use ISO 8601 numeric representations of date and time.
If multiple processing steps are recorded together in
10.1.5 ProcessingSoftware, the DateTime shall refer to the final (i.e., most
recent) processingAction or time file was saved.
The value for this field shall be null for first generation images that receive no
processing following image creation, as documented in section 8 (i.e., when a
‘raw” image is saved).

Use Manager

10.1.2 sourceData

Definition a data element that specifies a reference to the source image data
(digitalobject) from which the edited or transformed digital image file was
created or an indication that the source was the initial digital capture

Type string

Obligation MA

Repeatable N
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Values [local filename]

(Examples) [URL] or [URN] or [Name Resolution Service name of file stored in repository]
[Image stored off line on CD or DVD] (location or identifier)]
[initial capture]

Notes In some cases, the image to which sourceData refers may not be retained.
The provenance and history of transformations will be maintained through the
Change History metadata.
The value for this field shall be null for first generation images that receive no
processing following image creation, as documented in section 7.

Use Manager

10.1.3 processingAgency

Definition a data element that identifies the organization-level producer(s) of the
processed image

Type string

Obligation R

Repeatable Y

Values Luna Imaging, Inc.

(Examples) JJT, Inc.
University of Michigan; Digital Library Production Services
Harvard College Library; Digital Imaging Group

Notes Identifies the name of the service provider or production unit responsible for
processing or migrating the file/bitstream.

Use Manager

10.1.4 processingRationale

Definition a data element that provides rationale for image editing decisions or describes
trigger event for image migration

Type string

Obligation R

Repeatable N

Values processing actions in 10.1.6 undertaken to best match to source image

(Examples) TIFF to JPEG 2000 transformation undertaken as TIFF format no longer
supported

Use Manager
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10.1.5.3 processingOperatingSystemName

Definition

a data element that identifies the name of the operating system platform on
which the 10.1.5 ProcessingSoftware application runs

Type

string

Obligation

R

Repeatable

N

Values
(Examples)

Windows (or Win)
Macintosh (or Mac)
Linux

Unix

Solaris

Notes

Some image processing systems are written to be OS independent (written in
an interpreted language). In these cases (for example, ImageMagick), the
operating system used at the time of processing should be recorded.

In many cases, system names are abbreviated (WIN for Microsoft Windows or
Mac for Macintosh). An institution may use abbreviations within the encoding,
but if abbreviations are to be used, the encoding choice must be consistently
applied.

Use

Manager
System

10.1.5.4 processingOperatingSystemVersion

Definition a data element that identifies the version of the operating system platform
named in 10.1.5.3 processingOperationSystemName
Type string
Obligation R
Repeatable N
Values 32 (for all 32-bit MS Windows platforms)
(Examples) XP (for Windows XP)
2K (for Windows 2000)
OS X (for Macintosh)
Use Manager
System

10.1.6 processingActions

Definition a data element that designates an ordinal listing of the image processing steps
performed by way of 10.1.5 ProcessingSoftware

Type string

Obligation R

Repeatable Y
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Containers Obligation | Repeatable Ri?:rtti;r’lr;e
SourceYDimension (0] N 8.1.3.2
SourceZDimension (0] N 8.1.3.3
GeneralCapturelnformation MA N 8.2
ScannerCapture R N 8.3
ScannerModel R N 8.3.2
ScanningSystemSoftware R N 8.3.5
DigitalCameraCapture MA N 8.4
DigitalCameraModel R N 8.4.2
CameraCaptureSettings (0] N 8.4.4
ImageData (0] N 8.4.41
PrintAspectRatio (0] N 8.4.4.1.24
GPSData MA N 8.4.4.2
SpatialMetrics MA N 9.1
ImageColorEncoding M N 9.2
BitsPerSample M N 9.21
Colormap MA N 9.24
WhitePoint (o] Y 9.2.7
PrimaryChromaticities (0] Y 9.2.8
TargetData R N 9.3
TargetiD R Y 9.3.2
ImageProcessing MA Y 10.1
ProcessingSoftware R Y 10.1.5
Previous Image Metadata MA Y 10.2

B.2.Summary of All Elements

The following table lists all the containers and elements included in the Data Dictionary.

NOTE: The following abbreviations are used in the obligation column of this table:
M = mandatory

MA = mandatory if applicable

R = recommended

O = optional
Element Type Obligation | Repeatable S
Reference
Objectldentifier container M Y 6.1
objectldentifierType string M N 6.1.1
objectldentifierValue string M N 6.1.2
fileSize positive integer M N 6.2
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Element Type Obligation | Repeatable Ri?::ci;r)nr::e
referenceBlackWhite e(';‘:::]fj’:rf)d MA N 7.1.3.4
SpecialFormatCharacteristics container MA N 7.2
JPEG2000 container MA N 7.21
CodecCompliance container (0] N 7211
codec string (0] N 72111
codecVersion string MA N 72112
codestreamProfile string (0] N 72113
complianceClass (cClass) string (0] N 72114
EncodingOptions container (0] N 7212
tiles string (0] N 7.2.1.21
qualityLayers positive integer MA N 72122
resolutionLevels positive integer MA N 7.21.2.3
MrSID container MA N 7.2.2
zoomLevels positive integer MA N 7.2.21
Djvu container MA N 7.2.3
djvuFormat enumerated (list) MA N 7.2.31
Sourcelnformation container R N 8.1
sourceType string R N 8.1.1
SourcelD container R Y 8.1.2
sourcelDType string (0] N 8.1.2.1
sourcelDValue string (0] N 8.1.2.2
SourceSize container (0] N 8.1.3
SourceXDimension container (0] N 8.1.3.1
sourceXDimensionValue non-negative real (0] N 8.1.3.11
sourceXDimensionUnit enumerated (list) (0] N 8.1.3.1.2
SourceYDimension container (0] N 8.1.3.2
sourceYDimensionValue non-negative real (0] N 8.1.3.21
sourceYDimensionUnit enumerated (list) (0] N 8.1.3.2.2
SourceZDimension container (0] N 8.1.3.3
sourceZDimensionValue non-negative real (0] N 8.1.3.31
sourceZDimensionUnit enumerated (list) (0] N 8.1.3.3.2
GeneralCapturelnformation container MA N 8.2
dateTimeCreated DateTIme MA N 8.21
imageProducer string R Y 8.2.2
captureDevice enumerated (list) (0] N 8.2.3
ScannerCapture container MA N 8.3
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Element Type Obligation | Repeatable Ri?::ci;r)nr::e
scannerManufacturer string R N 8.3.1
ScannerModel container R N 8.3.2
scannerModelName string R N 8.3.2.1
scannerModelNumber string R N 8.3.2.2
scannerModelSerialNo string (0] N 8.3.23
maximumOpticalResolution string (0] N 8.3.3
scannerSensor e(r;t:::}zr:rtde)d R N 8.3.4
ScanningSystemSoftware container R N 8.3.5
scanningSoftwareName string N 8.3.5.1
scanningSoftwareVersionNo string N 8.3.5.2
DigitalCameraCapture container MA N 8.4
digitalCameraManufacturer string R N 8.4.1
DigitalCameraModel container R N 8.4.2
digitalCameraModelName string R N 8.4.21
digitalCameraModelNumber string R N 8.4.2.2
digitalCameraModelSerialNo string (0] N 8.4.2.3
cameraSensor e(r;t:::}zr:rtde)d R N 8.4.3
CameraCaptureSettings container (0] N 8.4.4
ImageData container (0] N 8.4.41
fNumber non-negative real (0] N 84411
exposureTime non-negative real (0] N 8.4.4.1.2
exposureProgram e(r;t:::}zr:rtde)d (0] N 8.4.4.1.3
spectralSensitivity string (0] 8.44.14
isoSpeedRatings integer (0] 8.44.15
oECF rational (0] 8.44.1.6
exifVersion e(';‘t’::]‘("j’:rf)d 0 N 8.4.4.17
shutterSpeedValue rational (0] N 8.44.1.8
apertureValue rational (0] N 8.4.4.19
brightnessValue rational (0] N 8.4.4.1.10
exposureBiasValue rational (0] N 8.4.4.1.11
maxApertureValue rational (0] N 8.4.4.1.12
subjectDistance non-negative real (0] N 8.4.4.1.13
meteringMode enumerated (list) (0] N 8.44.1.14
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sl Section
Element Type Obligation | Repeatable Reference
. enumerated
lightSource (standard) (0] N 8.4.4.1.15
enumerated
flash (standard) o] N 8.4.4.1.16
focalLength real (0] 8.4.4.1.17
flashEnergy rational (0] 8.44.1.18
. enumerated
backLight (standard) o] N 8.4.4.1.19
exposurelndex non-negative real (0] N 8.4.4.1.20
. enumerated
sensingMethod (standard) (0] N 8.44.1.21
cfaPattern integer (0] N 8.4.4.1.22
autoFocus enumerated o N 8.4.4.1.23
(standard)
PrintAspectRatio container (0] N 8.4.4.1.24
xPrintAspectRatio non-negative real (0] N 8.4.4.1.24.1
yPrintAspectRatio non-negative real (0] N 8.44.1.24.2
GPSData container MA N 8.44.2
gpsVersionlD string MA N 8.4.4.21
. enumerated
gpsLatitudeRef (standard) (0] N 8.44.22
gpslLatitude rational (0] N 8.4.4.2.3
. enumerated
gpsLongitudeRef (standard) (0] N 8.4.424
gpsLongitude rational (0] N 8.44.25
. enumerated
gpsAltitudeRef (standard) (0] N 8.44.2.6
gpsAltitude rational (0] 8.44.27
gpsTimeStamp string (0] 8.44.28
gpsSatellites string (0] 8.44.29
enumerated
gpsStatus (standard) (0] N 8.4.4.2.10
enumerated
gpsMeasureMode (standard) (0] N 8.4.4.2.11
gpsDOP rational (0] N 8.44.2.12
enumerated
gpsSpeedRef (standard) (0] N 8.4.4.2.13
gpsSpeed rational (0] N 8.4.4.2.14
enumerated
gpsTrackRef (standard) (0] N 8.4.4.2.15
gpsTrack rational (0] N 8.44.2.16
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Element Type Obligation | Repeatable Ri?::ci;r)nr::e
gpsimgDirectionRef e(';‘:::]fj’:rf)d o N 8.4.4.2.17
gpsimgDirection rational (0] 8.44.2.18
gpsMapDatum string MA 8.4.4.2.19
gpsDestLatitudeRef e(';‘:;‘:]fj’:rf)d 0 N 8.4.4.2.20
gpsDestLatitude string (0] N 8.44.2.21
gpsDestLongitudeRef e(';‘:::]fj’:rf)d o N 8.4.4.2.22
gpsDestLongitude string (0] N 8.4.4.2.23
gpsDestBearingRef e(';‘:::]fj’:rf)d o N 8.4.4.2.24
gpsDestBearing rational (0] N 8.4.4.2.25
gpsDestDistanceRef e(';‘:::]fj’:rf)d 0 N 8.4.4.2.26
gpsDestDistance rational (0] N 8.4.4.2.27
gpsProcessingMethod string (0] N 8.4.4.2.28
gpsArealnformation string (0] N 8.4.4.2.29
gpsDateStamp string (0] N 8.4.4.2.30
gpsDifferential e(';‘t’::]‘("j’:rf)d o) N 8.4.4.2.31
orientation enumerated (list) R N 8.5
methodology string (0] N 8.6
SpatialMetrics container MA N 9.1
samplingFrequencyPlane enumerated (list) MA N 9.1.1
samplingFrequencyUnit e(r;t:::}zr:rtde)d MA N 9.1.2
xSamplingFrequency rational MA N 9.1.21
ySamplingFrequency rational MA N 9.1.2.2
ImageColorEncoding container M N 9.2
BitsPerSample container M N 9.21
bitsPerSampleValue string M N 9.2.11
bitsPerSampleUnit enumerated (list) M N 9.2.1.2
samplesPerPixel positive integer M N 9.2.2
extraSamples enumerated (list) MA N 9.23
Colormap container MA N 9.24
colormapReference reference MA N 9.241
embeddedColormap base64Binary (0] N 9.24.2
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Element Type Obligation | Repeatable Ri?::ci;r)nr::e
grayResponseCurve e(r;t:::}zr:rtde)d R N 9.25
grayResponseUnit enumerated (list) R N 9.2.6
WhitePoint container (0] Y 9.2.7
whitePointXValue enumerated (list) (0] N 9.2.71
whitePointYValue enumerated (list) (0] N 9.2.7.2
PrimaryChromaticities container (0] Y 9.2.8
primaryChromaticitiesRedX enumerated (list) (0] N 9.2.8.1
primaryChromaticitiesRedY enumerated (list) (0] N 9.2.8.2
primaryChromaticitiesGreenX enumerated (list) (0] N 9.2.8.3
primaryChromaticitiesGreenY enumerated (list) (0] N 9.2.84
primaryChromaticitiesBlueX enumerated (list) (0] N 9.2.85
primaryChromaticitiesBlueY enumerated (list) (0] N 9.2.8.6
TargetData container R N 9.3
targetType enumerated (list) R Y 9.3.1
TargetiD container R Y 9.3.2
targetManufacturer string R N 9.3.21
targetName string R N 9.3.2.2
targetNo string R N 9.3.23
targetMedia string R N 9.3.24
externalTarget reference R Y 9.3.3
performanceData reference (0] Y 9.34
ImageProcessing container MA Y 10.1
dateTimeProcessed DateTime MA N 10.1.1
sourceData string MA N 10.1.2
processingAgency string R Y 10.1.3
processingRationale string R N 10.1.4
ProcessingSoftware container R Y 10.1.5
processingSoftwareName string R N 10.1.5.1
processingSoftwareVersion string R N 10.1.5.2
processingOperatingSystemName string R N 10.1.5.3
processingOperatingSystemVersion string R N 10.1.5.4
processingActions string R Y 10.1.6
Previous Image Metadata [retdaair;as tr;/r;egg])us MA Y 10.2
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