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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 10617 was prepared by Technical Committee ISO/TC 38, Textiles, Subcommittee SC 1, Test for coloured
textiles and colorants.
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Introduction

Spectrophotometers are now well established in the process and quality-control processes within the colour-
using industries, as a tool for the measurement of colour, and subsequent computation of colour difference,
that is required for colour approval. Colorimetric data has increasingly become the choice as a “standard” for
use in the specification of a colour, in preference to a physical sample, due to the accuracy, stability and
mobility of data compared to physical samples.

Textile production and sourcing, in particular, now have a truly global nature where manufacturing and
retailing are literally continents apart. Product management and design have remained in the fashion centres
(for example New York, Paris, London) whereas manufacturing goes where the economics of production
dictate. In addition, retail sales are global. An essential element for speed of response to market needs and for
cost reduction of colour development and production is the effective communication of colorimetric data
between different measurement systems. This enables the remote operation of processes such as colour
approval, trim and range of colour coordination, etc.

Currently, there are many suppliers of colour measuring instruments and software systems to support the
computations associated with colour measurement. These include quality-control systems and recipe
prediction systems, as well as on screen colour systems. Colorimetric information generated by such systems
is not readily consumed by other systems, as it is in a format known only to the system maker. Some systems
can decode the data formats of other systems and allow transformation into a compatible format.

New and existing systems are continually being developed and new data formats introduced. These new data
formats will not be readily understood or useable in other colour systems.

In order that dissimilar systems can be used effectively in communicating colour, a common Data Standard is
required. This would allow the colorimetric data output from any system to be readily consumed by any other
system, whether it is a colour system or business system. Data would be readily viewable by standard
browser software and other simple data tools.

XML is a meta-mark-up language developed for use with the Internet (WC3 endorsed standard) to allow the
exchange of data between dissimilar systems. XML provides data about the data (meta-data), as well as the
data itself, thereby allowing dissimilar systems to understand the contents of a standard XML document. It
provides a standard format for data in a document form.

There are many utilities available to developers and users to enable the handling of data in this format and,
since the underlying code is text-based, a simple editor can ‘see’ the data included.

The primary data communicated is usually the spectral data. Other data relating to illuminants and observers
is a calculation based on the spectral data. The software receiving the spectral data must be more than
capable of doing these well-defined calculations, according to internationally agreed ISO/CIE standards.

Where only colorimetric data is being exchanged, there is provision for the observer and illuminant data to be
included (see 6.2.5).

Quality-control data, such as standard and batch association, profiling data, specific illuminant to be used, etc.
is arbitrary and subject to agreement between the manufacturer and customer. This is outside the scope of
this International Standard. The header of the data being exchanged, as described in 6.1, includes a section
entitled “Comments”, where quality-control data could possibly be communicated.
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INTERNATIONAL STANDARD ISO 10617:2010(E)

Textiles — Standard data format for colorimetric
communication — Textiles and related measurements

1 Scope

This International Standard is primarily concerned with the exchange of the spectral data, which is the
fundamental data behind the colour being communicated.

This International Standard provides a standard format for the interchange of data between a colorimetric
measurement instrument and software used to make calculations based on those measured data.

A key application is in the measurement and associated recipe formulation of dyes used in the textile industry.
The application can, however, be to any industry where there is a need to communicate colorimetric data, e.g.

pigment formulation in plastics and paints, colour management in the graphic arts and other colour
reproduction industries.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

CIE") Publication 15:2004, Colorimetry

CIE Publication 17.4:1987, International Lighting Vocabulary, 4th ed. (Joint publication IEC/CIE)

3 Abbreviations
For the purposes of this document, the following abbreviation applies.

cdf: colorimetric data exchange format

4 Principle

This International Standard describes the terms used in the colorimetric data exchange format (cdf). It shows
the order of the fields and how the format is laid out. None of the fields in the format are mandatory; the
requisite field for the term can be left blank, in which case a default value is assumed. It should, however, be
noted that the more information that is provided with the measurements, the greater the confidence that the
recipient can have in the data.

The format described is concerned solely with the data to be communicated. It is not concerned with how the
data is created, read or processed by measurement software, data processing software, spreadsheets, etc. All
data is communicated as an XML document.

1) Commission Internationale de [I'Eclairage, CIE Central Bureau, Kegelgasse 27, A-1030 Vienna, Austria,
www.cie.co.at
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While this linternational Standard has been developed with the support of the textile industry, it can be applied
in any industry that uses colour-measurement instrumentation. Care should be exercised to ensure that there
are no other standards specific to the application area or industry that could be applied.

5 Terminology

The terms used to describe a valid measurement record form two sections. The first section, A, is the sample-
identification section and is common to all measurements. It has descriptive information concerning the
sample to be measured. The second section is made up of one or more data blocks, B to G, each
representing a specific set of measurement data. Multiple measurement data blocks are useful when, for
example, a sample has either been measured separately for two or more geometries, or simultaneously using
two or more geometries (e.g. in the case of a multi-angle measuring instrument). Generally, the multiple data
blocks will be of the same type. Examples of valid data records are ABB or ACCCCC or ABBC.

In each section, the headings of each parameter used for communication are given and then explained in the
table below it. Since each parameter is optional, if omitted, they will either take on the default value (as
indicated in the following descriptions) or, where no default is specified, should be regarded as undefined or
not applicable.

6 Structure

A file containing measurement data would normally be structured as shown in Figure 1. This structure allows
multiple data blocks within a single exchange file as described in Clause 5.

Sample identification

Measurement data block 1

Measurement data block 2

”

”

Measurement data block N

Figure 1 — Structure of a data measurement file
If more than one sample is to be measured then a complete data file shall be assembled for each sample.

Figure 2 shows the hierarchy between the various components of the colorimetric data exchange file. This
allows for a description of the sample, spectral measurements and colorimetric measurements. The lower part
of Figure 2 shows the relationship between the various parameters that can be associated with each
measurement.
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Figure 2 — Parameters that can be associated with each measurement block

6.1 Sample identification (A)
— Name

— Reference

— Description

— Backing

— Originator

— Unique identifier

— Comments

— Colour preview

This section is composed of text identifying and describing the sample being measured. It is the first section to
be communicated and is followed by one or more measurement data blocks. See Table 1.
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Table 1 — Sample identification (A)

Parameter Type Description
Name Text Name of sample being measured.
Reference Text User's identification of sample.
Description Text Details and attributes of sample.
Backing Text Details of material used behind the sample during measurement.
Originator Text Person making the measurement.
Unique identifier | Text Identifier generated by measurement software. Ideally, this would be created from
instrument serial number and a date/time stamp.
Comment Text Area for the user to add any other information that he/she may wish to transmit.
Colour preview Numeric The colour preview contains an approximate representation of the colour specified
hexadecimal using the sRGB colour space and written as six hexadecimal digits: e.g. #FF0000

(red). There may be multiple previews if, for example, the record contains multi-
angle or both specular included and excluded data. The colour preview is only
meant to provide a visual approximation for sample identification and should not be
used to transmit actual data.

6.2 Measurement data block
There are six possible measurement data blocks that can be associated with a sample. At least one of these
must follow the sample block. When a sample has, for example, either been measured separately using two

or more geometries or simultaneously for two or more geometries, then there follows a measurement data
block for each geometry.

6.2.1 Spectral reflectance measurement (B)

The measurement, as a function of wavelength, of the ratio of the reflected radiant or luminous flux to the
incident flux in the given conditions.

a) Wavelength (nm)

b) Value (%)

c) Uncertainty (£ %)

d) Measurement parameters
— Date and time of measurement
— Number of measurements averaged
— Relative humidity (%)
— Temperature (°C)

e) Geometry
— Aperture diameter (mm) and description
— Bandpass corrected (“yes” or “no”)

— Bandwidth (nm)

4 © 1SO 2010 — All rights reserved
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— Configuration (specular “included” or “excluded”)
— Influx (degrees, “d” or “t”) (see Table 2)
— Efflux (degrees, “d” or “t”) (see Table 2)
— Orientation/Surround of sample (descriptive)
f) Instrument identification
— Manufacturer
— Model
— Serial number
g) Source parameters
— Source (descriptive)
— Filter (descriptive)
— Polarization (descriptive)
h) Reference standard (black)
— Certificate serial number
— Towhomiitis traceable
— Validity
i) Reference standard (white)
— Certificate serial number
— Towhomiitis traceable
— Validity
i) UV component
— Cut-off wavelength (nm)
— Level set
k) Reference standard (UV)
— Certificate serial number
— Towhomiitis traceable
— Validity

This covers measurements of reflectance where spectral data is output from an instrument with an integrating
sphere. Two possible geometries are allowed, as defined by the CIE: specular included and specular
excluded. See Table 2.

© 1SO 2010 — All rights reserved 5
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Table 2 — Spectral reflectance measurement (B)

Parameter Type Description

Wavelength (nm) Numeric Wavelength, in nanometres, at which the reflectance was measured. It
has associated value and uncertainty parameters (see below).
NOTE This is repeated along with the value and uncertainty (see below)
for the number of spectral data points measured. A minimum of 16 wavelength,
value and uncertainty data sets, consistent with the calculation of colorimetric
data, shall be entered for meaningful colorimetric results (i.e. 400 nm to 700 nm
at 20 nm intervals). Wavelength steps shall be at equal intervals and without
“holes”.

Value (%) Numeric Reflectance expressed as a percentage. It has associated wavelength
and uncertainty parameters. (See also the Note to wavelength.)

Uncertainty (£ %) Numeric Uncertainty in reflectance value expressed as + %. It has associated
wavelength and value parameters. (See also the Note to wavelength.)

Measurement parameters

Date and time of Date: time Expressed as year, month and day; and hours, minutes and seconds

measurement (CCYY-MM-DD-hh:mm:ss).

Number of measurements | Integer Some instruments may average over a number of measurements to

averaged [default = 1] create the final reported measurement result.

Relative humidity (%) Numeric The percentage relative humidity of the sample being measured.

Temperature (°C) Numeric The temperature, in degrees Celsius, of the sample being measured.

Geometry

Aperture diameter (mm)
and description

Numeric + text

The size, in millimetres, of the sample port aperture and a qualitative
description, e.g. “large”.

Bandpass corrected (“yes” | Text Has the instrument result been corrected for the bandpass function not
or “no”) “yes” or “no” being triangular?
Bandwidth (nm) Numeric The bandwidth of the measurement, in nanometres.
Configuration Text Two options relating to the specular component; either “included” or
“excluded”.
Influx Numeric, For directional illumination, the illuminating direction, in degrees, with
(degrees, if degrees respect to the normal to the sample plane (typically 8°). For integrating-
“d” or “t") sphere illumination, either “d” for diffuse illumination with specular
component excluded, or “t* for diffuse illumination with specular
Text, .
e e component included.
if “d” or “t
Efflux Numeric, For directional detection, the detecting/measuring direction, in degrees,
(degrees, if degrees with respect to the normal to the sample plane (typically 8°). For
“d” or “t”) integrating-sphere detection, either “d” for diffuse detection with the
Text specular component excluded, or “t” for diffuse detection with specular
. ?X,,’ wan component included.
if “d” or “t
Orientation/Surround of Text Description of the placement of the sample with respect to the
sample (descriptive) illumination, e.g. up, down, parallel to weave.
Instrument identification
Manufacturer Text Name of the instrument manufacturer.
Model Text Instrument model number.
Serial number Text Instrument serial number.
Source parameters
Source Text Source used during measurement. This provides a guide when
measuring fluorescent samples. Examples could be “xenon flash” or
“tungsten”.
6 © 1SO 2010 — All rights reserved
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Table 2 (continued)

Parameter Type Description
Filter Text Identifies the use of a physical filter during measurement. Examples
could be “D65”, “UV” or “none”.
Polarization Text: “yes” or “no” | Indicates the use of a physical polarization filter during measurement.

Reference standard (black)

Standard used to calibrate instrument dark or black measurements.

Certificate serial number Text Certificate serial number or reference.
To whom it is traceable Text National standard laboratory, calibration laboratory or other
organization to which the certified values are traceable.
Validity From (date) Certified dates (CCYY-MM-DD) between which measurements are
to (date) valid.

Reference standard (white)

Standard used to calibrate instrument's 100 % level or white
measurements.

Certificate serial number Text Certificate serial number or reference.
To whom it is traceable Text National standard laboratory, calibration laboratory or other
organization to which the certified values are traceable.
Validity From (date) Certified dates (CCYY-MM-DD) between which measurements are
to (date) valid.

UV component

Some instruments allow the UV component of the illumination light to
be excluded.

Cut-off wavelength Numeric Wavelength, in nanometres, of the cut-off for an adjustable UV filter, if
present.
Level set Numeric UV level set, if adjustable.

Reference standard (UV)

Standard used to set the UV cut-off wavelength or UV level.

Certificate serial number Text Certificate serial number or reference.
To whom it is traceable Text National standard laboratory, calibration laboratory or other
organization to which the certified values are traceable.
Validity From (date) Certified dates (CCYY-MM-DD) between which measurements are
to (date) valid.

6.2.2 Spectral radiance factor measurem

ent (C)

The measurement, as a function of wavelength, of the ratio of the radiance of the surface element in the given

direction to that of the perfect reflecting or tra
a) Wavelength (nm)
b) Value (%)
c) Uncertainty (£ %)
d) Measurement parameters
— Date and time of measurement
— Number of measurements averaged
— Relative humidity (%)
— Temperature (°C)

© 1SO 2010 — All rights reserved
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e)

f)

9)

h)

Geometry

— Aperture diameter (mm) and description
— Bandpass corrected

— Bandwidth (mm)

— Configuration (“annular” or “uniplanar”)
— Influx (degrees)

— Efflux (degrees)

— Orientation/Surround of sample (descriptive)
Instrument identification

— Manufacturer

— Model

— Serial number

Source parameters

— Source

— Filter

— Polarization

Reference standard (black)

— Certificate serial number

— To whom it is traceable

i Validity

Reference standard (white)

— Certificate serial number

— Towhomiitis traceable

— Validity

UV component

— Cut-off wavelength (nm)

— Level set

This block covers measurements of radiance factor. The most common geometry is the CIE recommended
0°/45°; however other geometries are also used, especially by multi-angle spectrophotometers. See Table 3.

8
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Table 3 — Spectral radiance factor measurement (C)

Parameter

Type

Description

Wavelength (nm)

Numeric

Wavelength, in nanometres, at which the radiance factor was
measured. It has associated value and uncertainty parameters
(see below).

NOTE This is repeated along with the value and uncertainty (see
below) for the number of spectral data points measured. A minimum of
16 wavelength, value and uncertainty data sets, consistent with the
calculation of colorimetric data, shall be entered for meaningful
colorimetric results (i.e. 400 nm to 700 nm at 20 nm intervals).
Wavelength steps shall be at equal intervals and without “holes”.

Value (%)

Numeric

Radiance factor expressed as a percentage. It has associated
wavelength and uncertainty parameters. (See also the Note to
wavelength.)

Uncertainty (= %)

Numeric

Uncertainty in the radiance factor value expressed as + %. It|:
has associated wavelength and value parameters.|’
(See also the Note to wavelength.)

Measurement parameters

Date and time of
measurement

Date: time

Expressed as year, month and day; and hours, minutes and
seconds
(CCYY-MM-DD-hh:mm:ss).

Number of measurements
averaged

Integer
[default = 1]

Some instruments may average a number of measurements to
create the final reported measurement result.

Relative humidity (%)

Numeric

The percentage
measured.

relative humidity of the sample being

Temperature (°C)

Numeric

The temperature, in degrees Celsius, of the sample being
measured.

Geometry

Aperture diameter (mm)
and description

Numeric + text

Size, in millimetres, of sample port aperture and textual
description, e.g. “large”.

Bandpass corrected (“yes” | Text: Has the instrument result been corrected for the bandpass
or “no”) “yes” or “no” function not being triangular?

Bandwidth (nm) Numeric The bandwidth of the measurement, in nanometres.
Configuration Text: Two options relating to the overall geometric arrangement of

“annular” or “uniplanar”

the illumination and detecting beams. Uniplanar if illumination
and detecting beams form a single plane. Annular if collection
or illumination of the sample is from many positions around the
sample at the designated angle, e.g. using a ring illuminator or
collector.

Influx (degrees) Numeric The illuminating direction, in degrees, with respect to the normal
to the sample plane.

Efflux (degrees) Numeric The detecting/measuring direction, in degrees, with respect to
the normal to the sample plane.

Orientation/Surround of Text Description of the placement of the sample with respect to the

sample (descriptive) illumination, e.g. up, down or parallel to weave, together with
information on the surround to the samples, if relevant to the
measurement.

Instrument identification

Manufacturer Text Name of the instrument manufacturer.

Model Text Instrument model number.

© 1SO 2010 — All rights reserved
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Table 3 (continued)

Parameter Type Description

Serial number Text Instrument serial number.

Source parameters

Source Text Source used during measurement. This provides a guide when
measuring fluorescent samples. Examples could be “xenon
flash” or “tungsten”.

Filter Text Identifies the use of a physical filter during measurement.
Examples could be “D65”, “UV” or “none”.

Polarization Text “yes” or “no” Indicates the use of a physical polarization filter during

measurement.

Reference standard (black)

Standard used to calibrate the instrument's dark or black
measurements.

Certificate serial number

Text

Certificate serial number or reference.

To whom it is traceable

Text

National standard laboratory, calibration laboratory or other
organization to which the certified values are traceable.

Validity From (date) Certified dates (CCYY-MM-DD) between which measurements
to (date) are valid.
Reference standard (white) Standard used to calibrate the instrument's 100 % level or white
measurements.
Certificate serial number Text Certificate serial number or reference.
To whom it is traceable Text National standard laboratory, calibration laboratory or other

organization to which the certified values are traceable.

Validity

From (date)

Certified dates (CCYY-MM-DD) between which measurements

to (date) are valid.

UV component Some instruments allow the UV component of the illumination
light to be excluded.

Cut-off wavelength Numeric Wavelength, in nanometres, of the cut-off for an adjustable UV
filter, if present.

Level set Numeric The UV level set, if adjustable.

Reference standard (UV) The standard used to set the UV cut-off wavelength or UV level.

Certificate serial number Text Certificate serial number or reference.

To whom it is traceable Text National standard laboratory, calibration laboratory or other

organization to which the certified values are traceable.

Validity

From (date)
to (date)

Certified dates (CCYY-MM-DD) between which measurements
are valid.

6.2.3 Spectral radiometric measurement (D)

The measurement, as a function of wavelength, of the absolute radiant power emitted by a source, transmitted
by a specimen or reflected from a specimen. See Table 4.

a) Wavelength (nm)

b) Value (W-sr—1.m2)

c) Uncertainty (+ W-sr=1.m=2)

10
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d) Measurement parameters
— Date and time of measurement
— Number of measurements averaged
— Relative humidity (%)
— Temperature (°C)
e) Geometry
— Angle subtended (degrees)
— Aperture diameter (mm) and description
— Bandpass corrected
— Bandwidth (nm)
— Distance from sample (m)
— Influx (degrees, “d” or “t”, see Table 4)
— Efflux (degrees)
— Orientation/surround of sample (descriptive)
f)  Instrument identification
— Manufacturer
— Model
— Serial number
g) Zero reading
— Correction applied (“yes” or “no”)
— Type (e.g. “blocked beam”)
h) Reference standard
— Certificate serial number
— Towhomi it is traceable
— Type of measurement (source or tile)
— Validity
i) UV component
— Cut off wavelength (nm)

— Level set

© ISO 2010 — Al rights reserved 1
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i) Reference standard (UV)
— Certificate serial number
— Date and validity

— Towhomiitis traceable

This block records measurements made using a spectroradiometer. The results are expressed in watts per
steradian square metre (W-sr~1.m=2).

Table 4 — Spectral radiometric measurement (D)

Parameter Type Description
Wavelength (nm) Numeric The wavelength, in nanometres, at which radiance was measured. It has
associated value and uncertainty parameters (see below).
NOTE This is repeated along with the value and uncertainty (see below) for

the number of spectral data points measured. A minimum of 16 wavelength, value
and uncertainty data sets, consistent with calculation of colorimetric data, shall be
entered for meaningful colorimetric results (i.e. 400 nm to 700 nm at 20 nm
intervals). Wavelength steps shall be at equal intervals and without “holes”.

Value (W-sr~'-m=2) Numeric Radiance expressed in watts per steradian square metre. It has
associated wavelength and uncertainty parameters. (See also the Note to
wavelength.)

Uncertainty Numeric Uncertainty in radiance value expressed in watts per steradian square
(+W-sr~'.m2) metre. It has associated wavelength and value parameters. (See also the
Note to wavelength.)

Measurement parameters

Date and time of Date: time Expressed as year, month and day; and hours, minutes and seconds

measurement (CCYY-MM-DD-hh:mm:ss).

Number of measurements | Integer Some instruments may average a number of measurements to create the

averaged [default = 1] final reported measurement result.

Relative humidity (%) Numeric The percentage relative humidity of the sample being measured.

Temperature (°C) Numeric The temperature, in degrees Celsius, of the sample being measured.

Geometry

Angle subtended (degrees) |Numeric This is the cone angle subtended by the radiometer whem viewing the
sample.

Aperture diameter (mm) Text Size, in millimetres, of the viewing aperture and text description.

and description

Bandpass corrected (“yes” | Text: Has the instrument result been corrected for the bandpass function not

or “no”) “yes” or “no” being triangular?

Bandwidth (nm) Numeric The bandwidth of the measurement, in nanometres.

Distance from sample (m) | Numeric The distance from the sample to the radiometer aperture, in metres.

Influx Numeric, if For directional illumination, the illuminating direction, in degrees, with

(degrees, “d” or “t”) degrees respect to the normal to the sample plane (typically 8°). For integrating-

sphere illumination, either “d” for diffuse illumination with the specular
component excluded, or “t” for diffuse illumination with the specular

Text, if “d” or °t component included.
Efflux (degrees) Numeric The detecting/measuring direction, in degrees, with respect to the normal
to the sample plane.
Orientation/surround of Text Description of the placement of the sample with respect to illumination,
sample (descriptive) e.g. up, down or parallel to weave, together with information on the
surround to the samples, if relevant to the measurement.
12 © ISO 2010 — Al rights reserved
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Table 4 (continued)

Parameter Type Description

Instrument identification

Manufacturer Text Name of the instrument manufacturer.

Model Text Instrument model number.

Serial number Text Instrument serial number.

Zero reading Details on how instrument dark level has been handled

Correction applied (“yes” or | Text: Has the measurement been corrected for zero-level reading?

“no”) “yes” or “no”

Type (e.g. blocked beam) Text Details of how the zero reading was arrived at, e.g. the beam was
blocked, a shutter was used, etc.

Reference standard Standard used to calibrate instrument scale.

Certificate serial number Text Certificate serial number or reference.

To whom it is traceable Text National standard laboratory, calibration laboratory or other organization
to which the certified values are traceable.

Type of measurement Text Two options are available for the instrument calibration: either using a ;3E

(source or tile) light source directly or by viewing an illuminated, usually white, tile.

Validity From (date) Certified dates (CCYY-MM-DD) between which measurements are valid.

to (date) ,

UV component Some instruments allow the UV component of the illumination light to be ;
excluded.

Cut-off wavelength Numeric Wavelength, in nanometres, of cut-off for an adjustable UV filter, if
present.

Level set Numeric The UV level set if adjustable.

Reference standard (UV) Standard used to set the UV cut-off wavelength or UV level.

Certificate serial number Text Certificate serial number or reference.

Date and validity From (date) Certified dates (CCYY-MM-DD) between which measurements are valid.

to (date)

To whom it is traceable Text National standard laboratory, calibration laboratory or other organization

to which the certified values are traceable.

6.2.4 Spectral transmission measurement (E)

The measurement, as a function of wavelength, of the ratio of the transmitted radiant or luminous flux to the
incident flux in the given conditions.

a) Wavelength (nm)
b) Value (%)
c) Uncertainty (£ %)
d) Measurement parameters
— Date and time of measurement
— Number of measurements averaged

— Reference type (e.g. “air’ or “water”)

© ISO 2010 — Al rights reserved 13
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e)

f)

)]

h)

j)

14
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— Relative humidity (%)

— Temperature (°C)

Geometry

— Aperture diameter (mm) and description
— Bandpass corrected

— Bandwidth (nm)

— Cell-path length/thickness (mm)

— Influx (degrees, “d” or “t”, see Table 5)
— Efflux (degrees, or “d” or “t”, see Table 5)
— Orientation of sample (descriptive)

— Mode: regular, diffuse or total
Instrument identification

— Manufacturer

— Model

— Serial number

Source parameters

— Source

— Filter

— Polarization

Zero transmission

— Correction applied (“yes” or “no”)

— Type (e.g. “blocked beam” or “cavity”)
UV component

— Cut-off wavelength (nm)

— Level set

Reference standard (UV)

— Certificate serial number

— Towhomiitis traceable

—  Validity

No reproduction or networking permitted without license from IHS
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The most common transmittance measurement is regular transmittance where the beam that passes through

the sample without scattering is measured.

The less common measurements are:

— diffuse transmittance, if some or all of the incident beam is scattered and the scattered light is measured;

— or total transmittance, if all scattered and regularly measured light is measured.

See Table 5.

Table 5 — Spectral transmittance measurement (E)
Parameter Type Description

Wavelength (nm) Numeric Wavelength, in nanometres, at which transmittance was measured. It

has associated value and uncertainty parameters (see below).
NOTE This is repeated along with the value and uncertainty (see below)
for the number of spectral data points measured. A minimum of 16 wavelength,
value and uncertainty data sets, consistent with calculation of colorimetric data,
shall be entered for meaningful colorimetric results (i.e. 400 nm to 700 nm at
20 nm intervals). Wavelength steps shall be at equal intervals and without
“holes”.

Value (%) Numeric Transmittance expressed as a percentage. It has associated
wavelength and uncertainty parameters. (See also the Note to
wavelength.)

Uncertainty (£ %) Numeric Uncertainty in transmittance value is expressed as *%. It has
associated wavelength and value parameters. (See also the Note to
wavelength.)

Measurement parameters

Date and time of Date: time Expressed as year, month and day, and hours, minutes and seconds

measurement (CCYY-MM-DD-hh:mm:ss).

Number of measurements | Integer Some instruments may average a number of measurements to create

averaged [default = 1] the final reported measurement result.

Reference type Text Material used to set the 100 % level to which the results are compared
to, e.g. air, vacuum, distilled water, standard or solution.

Relative humidity (%) Numeric The percentage relative humidity of the sample being measured.

Temperature (°C) Numeric The temperature, in degrees Celsius, of the sample being measured.

Geometry

Aperture diameter (mm) Text The size, in millimetres, of the sample-port aperture and text

and description description, e.g. “large”.

Bandpass corrected (“yes” | Text: Has the instrument result been corrected for the bandpass function not

or “no”) “yes” or “no” being triangular?

Bandwidth (nm) Numeric The bandwidth of the measurement, in nanometres.

Cell path length/thickness | Numeric The path length of the cell or cuvette containing the solution being

(mm) measured (typically 10 mm for a standard cuvette) or the thickness of
the sample.

Influx Numeric, For directional illumination, the illuminating direction, in degrees, with

(degrees, “d” or “t”) if degrees respect to the normal to the sample plane. This is 0° for regular
transmittance. For integrating-sphere illumination, either “d” for diffuse
illumination with the regular component excluded or “t” for diffuse

Text, : A : ;
if *d or “t” illumination with the regular component included.

© 1S 2010 — Al rights reserved
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Table 5 (continued)

Parameter Type Description
Efflux (degrees) Numeric, For directional detection, the detecting/measuring direction, in
if degrees degrees, with respect to the normal to the sample plane. This is 0° for

regular transmittance. For integrating-sphere detection, either “d” for
diffuse detection with the regular component excluded, or “t” for the

Text, diffuse detection with the regular component included.

if “d” or “t”
Orientation of sample Text Description of the placement of the sample with respect to the
(descriptive) illumination, e.g. up, down, parallel to weave.
Mode Text : “regular”, Description of transmittance measurement type. Regular for non

“diffuse” or “total” |scattered beam being measured; diffuse for scattered beam being
measured; and total for both regular and diffuse types being

measured.

Instrument identification

Manufacturer Text Name of the instrument manufacturer.

Model Text Instrument model number.

Serial number Text Instrument serial number.

Source parameters

Source Text Source used during measurement. This provides a guide when
measuring fluorescent samples. Examples could be “xenon flash” or
“tungsten”.

Filter Text Identifies the use of a physical filter during measurement. Examples
could be “D65”, “UV” or “none”.

Polarization Text: “yes” or “no” | Indicates the use of a physical polarization filter during measurement.

Zero transmission Details on how the instrument dark level has been handled

Correction applied (“yes” or | Text: Has the measurement been corrected for the zero-level reading?

“no”) “yes” or “no”

Type (e.g. “blocked beam” | Text Details of how the zero reading was arrived at, e.g. the beam was

or “cavity”) blocked, a shutter was used, a cavity was placed on the sphere
sample port, etc.

UV component Some instruments allow the UV component of the illumination light to
be excluded.

Cut-off wavelength Numeric Wavelength, in nanometres, of cut-off for an adjustable UV filter, if
present.

Level set Numeric UV level set if adjustable.

Reference standard (UV) Standard used to set UV cut-off wavelength or UV level.

Certificate serial number Text Certificate serial number or reference.

To whom it is traceable Text National standard laboratory, calibration Ilaboratory or other
organization to which the certified values are traceable.

Validity From (date) Certified dates (CCYY-MM-DD) between which measurements are

to (date) valid.
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The measurement of CIE colorimetric values, for example tristimulus values X,Y,Z and CIELAB coordinates
L*,a*b*.

a)

CIE tristimulus values

— CIE XYZ and/or

— CIE L*a*b*

Uncertainty

— XztY<xZandlor

— tLl*+a*xb*

llluminant

Observer (2° or 10°)

Measurement parameters

— Date and time of measurement

— Number of measurements averaged
— Relative humidity (%)

— Temperature (°C)

Geometry

— Aperture diameter (mm) and description

— Configuration (for sphere geometry, “included”
or “excluded”, otherwise “uniplanar” or “annular”)

— Influx (degrees, “d” or "t*, see Table 6)
— Efflux (degrees, or “d” or "t", see Table 6)
— Orientation of sample (descriptive)
Instrument identification

— Manufacturer

— Model

— Serial number

Reference standard (black)

— Certificate serial number

— Towhom it is traceable

— Validity

© 1SO 2010 — All rights reserved
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i) Reference standard (white)

— Certificate serial number

— Towhom it is traceable

— Validity
This section is for measurements made by instruments that only yield colorimetric data. If the instrument
produces spectral data as well, these results should also be entered as spectral data in the appropriate

preceding section. See Table 6.

Table 6 — Colorimetric measurement (F)

Parameter Description

Type

CIE Tristimulus values

CIE XYZ Numeric, Numeric, |CIE X, Y, Z values. These have associated illuminant and observer
Numeric values, and may have associated L*, a* and b* values.

and/or

CIE L*a*b* Numeric, Numeric, | CIE L*, a*, b* values. These have associated illuminant and observer
Numeric values, and may have associated X, Y and Z values.

Uncertainty

+X+tY+Z Numeric, Numeric, | Uncertainties in CIE X, Y, Z separated by commas. These have
Numeric associated tristimulus and observer values.

and/or

tL*ta*+b* Numeric, Numeric, | Uncertainties in CIE L*, a*, b* separated by commas. These have

Numeric associated tristimulus and illuminant values.
llluminant Text Usually a CIE Standard llluminant.
Observer Numeric CIE Standard Observer (degrees).
(2° or 10°) (2 or 10)
Measurement parameters
Date and time of Date: time Expressed as year, month and day; and hours, minutes and seconds
measurement (CCYY-MM-DD-hh:mm:ss).
Number of measurements | Integer Some instruments may average over a number of measurements to
averaged [default = 1] create the final reported measurement result.
Relative humidity (%) Numeric The percentage relative humidity of the sample being measured.
Temperature (°C) Numeric The temperature, in degrees Celsius, of the sample being measured.

Geometry

The size, in millimetres, of the sample port aperture and a qualitative
description, e.g. “large”.

Aﬁerture diameter (mm) Numeric + text

and description

Configuration Text Options relating to the overall geometric arrangement of the
‘ “included”, illumination and detecting beams. The first two options relate to the
“excluded”, use of an integrating-sphere and its specular component, either
“uniplanar” or included or excluded. The others relate to non-integrating-sphere
“annular” geometries: uniplanar, if illumination and detecting beams form a
single plane; annular, if the collection or illumination of the sample is
from many positions around the sample at the designated angle,
e.g. using a ring illuminator or collector.
18 ©1S0 2010 — Al rights reserved
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Table 6 (continued)

Parameter Type Description

Influx Numeric, For directional illumination, the illuminating direction, in degrees, with

(degrees, if degrees respect to the normal to the sample plane. For integrating-sphere

“d” or 1) illumination, either “d” for diffuse illumination with the regular
Text component excluded, or “t” for diffuse illumination with the regular
. ?X,,’ wan component included.
if “d” or “t

Efflux Numeric, For directional detection, the detecting/measuring direction, in

(degrees, if degrees degrees, with respect to the normal to the sample plane. For

“d” or “t”) integrating-sphere detection either “d” for diffuse detection with the
Text. if “d” or “t” regular component excluded, or “t” for diffuse detection with the
ext 1 or regular component included. :

Orientation of sample Text Description of placement of the sample with respect to the

(descriptive) illumination, e.g. up, down, parallel to weave. :

Instrument identification

Manufacturer Text Name of the instrument's manufacturer.

Model Text Instrument model number.

Serial number Text Instrument serial number.

Reference standard (black) Standard used to calibrate instrument for dark or black

measurements.
Certificate serial number Text Certificate serial number or reference.
To whom it is traceable Text National standard laboratory, calibration laboratory or other

organization to which the certified values are traceable.

Validity

From (date)

Certified dates (CCYY-MM-DD) between which measurements are

to (date) valid.
Reference standard (white) Standard used to calibrate instrument's 100 % level or white
measurements.
Certificate serial number Text Certificate serial number or reference.
To whom it is traceable Text National standard laboratory, calibration laboratory or other

organization to which the certified values are traceable.

Validity

From (date)
to (date)

Certified dates (CCYY-MM-DD) between which measurements are
valid.

6.2.6 Virtual colour data (G)

Representatiion of a colour for which no direct measurement has taken place. This may be a theoretical
synthetic colour, an illuminant, a reference to a colour-order system, etc.). See Table 7.

a) Value
CIE XYz

CIE L*a*b*

© 1SO 2010 — All rights reserved
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— Spectral power distribution
b) llluminant
c) Observer (2° or 10°)
d) Geometry
— Aperture diameter (mm) and description
— Bandpass corrected
— Bandwidth (nm)
— Cell-path length/thickness (mm)

— Configuration (for sphere geometry, “included”
or "excluded”, otherwise “uniplanar” or “annular”)

— Influx (degrees, “d” or “t”, see Table 7)
— Efflux (degrees, or “d” or “t”, see Table 7)
— Orientation of sample (descriptive)
— Mode: regular, diffuse or total

e) UV component

— Cut-off wavelength (nm)

— Level set
Table 7 — Virtual colour data (G)
Parameter Type Description
Value One of the six types listed below.
CIE XYZ, Numeric, Numeric, CIE X, Y, Z values.
; Numeric
CIE L*a*b* Numeric, Numeric, CIE L*, a*, b* separated by commas.
Numeric
Spéctral reflectance Numeric, Numeric Pairs of wavelengths (nm) and reflectance values, expressed
as a percentage.
Spectral radiance factor Numeric, Numeric Pairs of wavelengths (nm) and radiance factors, expressed as a
percentage.
Spectral transmittance or Numeric, Numeric Pairs of wavelengths (nm) and transmittances, expressed as a
percentage.
Spectral power distribution | Numeric, Numeric Pairs of wavelengths (nm) and power distribution values.
Illuminant Text Usually a CIE standard illuminant.
Observer Numeric CIE standard observer (degrees).
(2° or 10°) (2 or 10)
20 © ISO 2010 — Al rights reserved
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Table 7 (continued)

(mm)

Parameter Type Description
Geometry
Aperture diameter (mm) Text The size, in millimetres, of the sample-port aperture and text
and description description, e.g. “large”.
Bandpass corrected (“yes” | Text: Has the instrument result been corrected for the bandpass
or “no”) “yes” or “no” function not being triangular?
Bandwidth (nm) Numeric The bandwidth of the measurement, in nanometres.
Cell path length/thickness Numeric The path length of the cell or cuvette containing the solution

being measured (typically 10 mm for a standard cuvette) or the
thickness of the sample.

Configuration Text: “included”, Options relating to the overall geometric arrangement of the
“excluded”, “uniplanar” or |illumination and detecting beams. The first two options relate to
“annular” the use of an integrating sphere and its specular component,
either included or excluded. The others relate to non-
integrating-sphere geometries: uniplanar, if illumination and
detecting beams form a single plane: annular, if the collection or
illumination of the sample is from many positions around the
sample at the designated angle, e.g. using a ring illuminator or
collector.
Influx Numeric, For directional illumination, the illuminating direction, in
(degrees, “d” or “t") if degrees degrees, with respect to the normal to the sample plane. For
integrating-sphere illumination, either “d” for diffuse illumination
with the regular component excluded, or “t” for diffuse
Text, illumination with the regular component included.
if “d” or “t”
Efflux (degrees) Numeric, For directional detection, the detecting/measuring direction, in
if degrees degrees, with respect to the normal to the sample plane. For
integrating-sphere detection, either “d” for diffuse detection with
the regular component excluded, or “t” for diffuse detection with
Text: if “d” or “t” the regular component included.
Orientation of sample Text Description of placement of sample with respect to illumination,

(descriptive) e.g. up, down, parallel to weave.
Mode Text:“regular”, “diffuse” or | Description of transmittance measurement type. Regular for a
“total” non-scattered beam being measured, diffuse for a scattered

beam being measured and total for both regular and diffuse
types being measured. Omitted for a non-transmittance
measurement.

UV component

Cut-off wavelength Numeric Wavelength, in nanometres, of the cut-off for an adjustable UV
filter. 3

Level set Numeric UV level set, if adjustable.

© 1SO 2010 — All rights reserved
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Annex A
(informative)

Colorimetric data format

A.1 XML schema (XSD)

1 <?xml version="1.0"?>

2 <xs:schema targetNamespace="http://www.xxx.org.uk/2004/cdf"l
xmlns:xs="http://www.xxx.org/2001/XMLSchema"?
xmlns="http://www.xxx.org.uk/2004/cdf"1
xmlns:cdf="http://www.xxx.0rg.uk/2004/cdf">

3 <xs:element name="cdf">

4 <xs :complexType>

5 <XS:sequence>

6 <xs:element name="sample">

7 <xs:complexType>

8 <XS:sequence>

9 <xs:element name="name" type="xs:string" minOccurs="0"/>

10 <xs:element name="reference" type="xs:string" minOccurs="0"/>
11 <xs:element name="description" type="xs:string" minOccurs="0"/>
12 <xs:element name="originator" type="xXs:string" minOccurs="0"/>
13 <xs:element name="comments" type="xs:string" minOccurs="0"/>
14 <xs:element name='"preview" type="previewType" minOccurs="0"
maxOccurs="unbounded" />

15 <xs:element name="virtual" type="xs:boolean" minOccurs="0"/>
16 </xs:sequence>

17 <xs:attribute name="id" type="xs:ID" use="required"/>

18 </xs:complexType>

19 </xs:element>

20 <xs:element name="spectral" type="spectralType" minOccurs="0"
maxOccurs="unbounded" />

21 <xs:element name="colorimetric" type="colorimetricType" minOccurs="0"

maxOccurs="unbounded" />
22 </xs:sequence>

23 </xs:complexType>
24 </xs:element>
25 <xs:complexType name="spectralData">

26 <XS:sequence>

27 <xs:element name="value" minOccurs="16" maxOccurs="unbounded">
28 <xs:complexType>

29 <xs:simpleContent>

30 <xs:extension base="xs:double">

31 <xs:attribute name="nm" type="xs:positivelnteger" use="required"/>
32 </xs:extension>

33 </xs:simpleContent>

34 </xs:complexType>

35 </xs:element>

36 <xs:element name="uncertainty" type="xs:double" minOccurs="0"/>
37 </xs:sequence>

38 <xs:attribute name="type" use="required">

39 <xs:simpleType>

40 <xs:restriction base="xs:string">

41 <xs:enumeration value="radiance"/>

42 <xs:enumeration value="radiometric"/>

43 <xs:enumeration value="reflectance"/>

44 <xs:enumeration value="transmission"/>

45 </xs:restriction>

46 </xs:simpleType>

47 </xs:attribute>
48 </xs:complexType>
49 <xs:simpleType name="fluxType">

50 <xs:restriction base="xs:string">
51 <xs:pattern value="t|d|\d"/>
52 </xs:restriction>
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53 </xs:simpleType>

54 <xs:simpleType name="previewType">

55 <xs:restriction base="xs:string">

56 <xs:length value="7"/>

57 <xs:pattern value="#([0-9a-fA-F]){6}"/>

58 </Xs:restriction>

59 </xs:simpleType>

60 <xs:complexType name="calibrationType">

61 <xs:complexContent>

62 <xs:restriction base="xs:anyType">

63 <XS:sequence>

64 <xs:element name="uvcutoff" type="xs:double" minOccurs="0"/>
65 <xs:element name="uvlevel" type="xs:double" minOccurs="0"/>
66 <xs:element name="certificate" type="xs:string" minOccurs="0"/>
67 <xs:element name="traceability" type="xs:string" minOccurs="0"/>
68 <xs:element name="validity" minOccurs="0">

69 <Xs:complexType>

70 <XS:sequence>

71 <xs:element name="from" type="xs:date"/>
72 <xs:element name="to" type="xs:date"/>
73 </xs:sequence>

74 </xs:complexType>

75 </xs:element>

76 </xs:sequence>

77 <xs:attribute name="type" use="required">

78 <xs:simpleType>

79 <xs:restriction base="xs:string">

80 <xs:enumeration value="black"/>

81 <xs:enumeration value="white"/>

82 <xs:enumeration value="source"/>

83 <xs:enumeration value="tile"/>

84 <xs:enumeration value="uv"/>

85 </xXs:restriction>

86 </xs:simpleType>

87 </xs:attribute>

88 </xXs:restriction>

89 </xs:complexContent>

90 </xs:complexType>

91 <xs:complexType name="geometryType">

92 <XS:sequence>

93 <xs:element name="angle" type="xs:double" minOccurs="0"/>

94 <xs:element name="aperture" type="apertureType" minOccurs="0"/>
95 <xs:element name="bandpass" type="xXs:boolean" minOccurs="0"/>
9% <xs:element name="bandwidth" type="xs:double" minOccurs="0"/>
97 <xs:element name="distance" type="xs:double" minOccurs="0"/>
98 <xs:element name="influx" type="fluxType" minOccurs="0"/>

929 <xs:element name="eflux" type="fluxType" minOccurs="0"/>

100 <xs:element name="orientation" type="xs:string" minOccurs="0"/>
101 <xs:element name="pathlength" type="xs:double" minOccurs="0"/>
102 </xs:sequence>

103 <xs:attribute name="mode" use="optional">

104 <xs:simpleType>

105 <xs:restriction base="xs:string">

106 <xs:enumeration value="regular"/>

107 <xs:enumeration value="diffuse"/>

108 <xs:enumeration value="total"/>

109 </xs:restriction>

110 </xs:simpleType>

111 </xs:attribute>

112 <xs:attribute name="configuration" use="optional">

113 <xs:simpleType>

114 <xs:restriction base="xs:string">

115 <xs:enumeration value="included"/>

116 <xs:enumeration value="excluded"/>

117 <xs:enumeration value="annular"/>

118 <xs:enumeration value="uniplanar"/>

119 </xs:restriction>

120 </xs:simpleType>

121 </xs:attribute>

122 </xs:complexType>

123 <xs:complexType name="CIEXYZ">

124 <XS:sequence>

125 <xs:element name="X" type="xs:double"/>
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126 <xs:element name="Y" type="xs:double"/>

127 <xs:element name="Z7" type="xs:double"/>

128 <xs:element name="uncertainty" type="xs:double" minOccurs="0" maxOccurs="3"/>
129 </xs:sequence>

130 </xs:complexType>
131 <xs:complexType name="CIELAB">

132 <XS:sequence>

133 <xs:element name="I" type="xs:double"/>

134 <xs:element name="a" type="xs:double"/>

135 <xs:element name="b" type="xs:double"/>

136 <xs:element name="uncertainty" type="xs:double" minOccurs="0" maxOccurs="3"/>
137 </xs:sequence>

138 </xs:complexType>
139 <xs:complexType name="colorimetricData">

140 <XS:sequence>

141 <xs:element name="CIEXYZ" type="CIEXYZ" minOccurs="0"/>
142 <xs:element name="CIELAB" type="CIELAB" minOccurs="0"/>
143 <xs:element name="observer" minOccurs="0">

144 <xs:simpleType>

145 <xs:restriction base="xs:integer">

146 <xs:enumeration value="2"/>

147 <xs:enumeration value="10"/>

148 </xs:restriction>

149 </xs:simpleType>

150 </xs:element>

151 <xs:element name="illuminant" type="xXs:string" minOccurs="0"/>
152 </xs:sequence>

153 </xs:complexType>
154 <xs:complexType name="instrumentType">

155 <XS:sequence>

156 <xs:element name="manufacturer" type="xs:string" minOccurs="0"/>
157 <xs:element name="model" type="xs:string" minOccurs="0"/>

158 <xs:element name="serial" type="xs:string" minOccurs="0"/>

159 </xs:sequence>

160 </xs:complexType>
161 <xs:complexType name="parameterType">

162 <XS:sequence>

163 <xs:element name="when" type="xs:dateTime" minOccurs="0"/>

164 <xs:element name="repeats" type="xs:nonNegativelnteger" minOccurs="0"/>
165 <xs:element name="humidity" type="xs:double" minOccurs="0"/>

166 <xs:element name="integration" type="xs:double" minOccurs="0"/>

167 <xs:element name="temperature" type="xs:double" minOccurs="0"/>

168 <xs:element name="reftype" type="xs:string" minOccurs="0"/>

169 <xs:element name="geometry" type="geometryType" minOccurs="0"/>

170 <xs:element name="instrument" type="instrumentType" minOccurs="0"/>

171 <xs:element name="calibration" type="calibrationType" minOccurs="0" maxOccurs="3"/>
172 <xs:element name="zero" type="zeroType" minOccurs="0"/>

173 </xs:sequence>

174 </xs:complexType>
175 <xs:complexType name="zeroType">

176 <Xs:sequence/>
177 <xs:attribute name="applied" type="xs:boolean" use="required"/>
178 <xs:attribute name="type" type="xs:string" use="optional"/>

179 </xs:complexType>
180 <xs:complexType name="apertureType">

181 <Xs:sequence/>
182 <xs:attribute name="name" type="xs:string" use="optional"/>
183 <xs:attribute name="size" type="xs:double" use="optional"/>

184 </xs:complexType>
185 <xs:complexType name="spectralType">

186 <XS:sequence>

187 <xs:element name="data" type="spectralData"/>

188 <xs:element name="parameters" type="parameterType" minOccurs="0"/>
189 </xs:sequence>

190 </xs:complexType>
191 <xs:complexType name="colorimetricType">

192 <XS:sequence>

193 <xs:element name="tristimulus" type="colorimetricData"/>

194 <xs:element name="parameters" type="parameterType" minOccurs="0"/>
195 </xs:sequence>

196 </xs:complexType>
197 </xs:schema>
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A.2 Document type definition (DTD)

preview*, virtual?)>
8 <!ATTLIST sample
9 id CDATA #IMPLIED
10 >
11 <!ELEMENT name (#PCDATA)>
12 <!ELEMENT reference (#PCDATA)>
13 <!ELEMENT description (#PCDATA)>
14 <!ELEMENT originator (#PCDATA)>
15 <!ELEMENT comments (#PCDATA)>
16 <!ELEMENT preview (#PCDATA)>
17 <!ELEMENT virtual (#PCDATA)>
18 < !ELEMENT spectral (data, parameters)>
19 <!ELEMENT data (value+, uncertainty?)>
20 <!ATTLIST data
21  x type (radiance | radiometric | reflectance | transmission) #REQUIRED
22 >
23 <1ELEMENT colorimetric (tristimulus, parameters?)>
24 <!ELEMENT tristimulus (CIEXYZ?, CIELAB?, observer?, illuminant?)>
25 <!ELEMENT value (#PCDATA)>
26 <!ATTLIST value
27 nm CDATA #REQUIRED
28 >
29 <!ELEMENT uncertainty (#PCDATA)>

1 <!-- WG12 colorimetric data document type definition. PAR:20040622 -->

2 <!ELEMENT cdf (sample, (spectral+ | colorimetric+ | virtual+))>

3 <!ATTLIST cdf

4 xmlns:xsi CDATA #IMPLIED

5 xsi:noNamespaceSchemal.ocation CDATA #IMPLIED

6 >

7 < ! ELEMENT sample (name, reference?, description?, originator?,

comments?, 1

30<!ELEMENT parameters (when?, repeats?, humidity?, integration?, temperature?, reftype?,l

geometry?, instrument?, calibration+, zero?)>
31 <!ELEMENT when (#PCDATA)>
32 <!ELEMENT repeats (#PCDATA)>
33 <!ELEMENT humidity (#PCDATA)>
34 <!ELEMENT integration (#PCDATA)>
35 <!ELEMENT temperature (#PCDATA)>
36 <!ELEMENT reftype (#PCDATA)>

37 <!ELEMENT geometry (angle?, aperture?, bandpass?, bandwidth?, distance?, influx?, eflux?,l

orientation?, pathlength?)>
38 <!ATTLIST geometry

39 configuration (included | excluded | annular | uniplanar) #IMPLIED
40 mode (regular | diffuse | total) #IMPLIED
41 >

42 <!ELEMENT angle (#PCDATA)>
43 < !ELEMENT aperture EMPTY>
44 <!ATTLIST aperture

45 name CDATA #IMPLIED
46 size CDATA #IMPLIED
47 >

48 < !ELEMENT bandpass EMPTY>

49 <!ATTLIST bandpass

50 corrected (true | false) #REQUIRED
51 >

52 <1ELEMENT bandwidth (#PCDATA)>

53 <!ELEMENT distance (#PCDATA)>

54 <!ELEMENT influx (#PCDATA)>

55 <!ELEMENT eflux (#PCDATA)>

56 <!ELEMENT orientation (#PCDATA)>

57 <1ELEMENT pathlength (#PCDATA)>

58 <!ELEMENT instrument (manufacturer?, model?, serial?)>
59 <!ELEMENT manufacturer (#PCDATA)>

60 < !ELEMENT model (#PCDATA)>

61 <!ELEMENT serial (#PCDATA)>

62 <!ELEMENT calibration (uvcutoff?, uvlevel?, certificate?, traceability?, wvalidity?)>

63  <IATTLIST calibration

64 type (black | white | source | tile | uv) #REQUIRED
65 >

66  <!ELEMENT uvcutoff (#PCDATA)>

67 <!ELEMENT uvlevel (#PCDATA)>

© 1SO 2010 — All rights reserved
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<!ELEMENT certificate (#PCDATA)>
<!ELEMENT traceability (#PCDATA)>
<!ELEMENT validity (from, to)>
<!ELEMENT from (#PCDATA)>
<!ELEMENT to (#PCDATA)>
<!ELEMENT zero (#PCDATA)>
<!ATTLIST zero
applied (true | false) #REQUIRED
type CDATA #IMPLIED
>
<!ELEMENT CIEXYZ ((X, Y, Z), uncertainty*)>
<!ELEMENT X (#PCDATA)>
<!ELEMENT Y (#PCDATA)>
<!ELEMENT Z (#PCDATA)>

<!ELEMENT CIELAB ((L, a, b), uncertainty*)>
<!ELEMENT L (#PCDATA)>
<!ELEMENT a (#PCDATA)>
<!ELEMENT b (#PCDATA)>

<!ELEMENT illuminant (#PCDATA)>
<!ELEMENT observer (#PCDATA)>

No reproduction or neMorking permitted without license from IHS
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A.3 Samples of XML documents

A.3.1 Example 1 — Containing reflectance

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/xsl" href="example.xsl" media="screen"?>

1
2
3 <!DOCTYPE cdf SYSTEM "wgl2cdf.dtd">
4

<cdf:cdf =zmlns:cdf="http://www.xxx.org.uk/2004/cdf"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal.ocation="http://www.xxx.org.uk/2004/cdf

wgl2cdf.xsd">

<name>mushroom</name>

5
6 <sample id="examplel">
7
8

<reference>ladybird</reference>

9 <comments>Ladybird Childrenswear (1993)</comments>
10 <preview>#aba59f</preview>

11 </sample>

12 <spectral>

13 <data type="reflectance">

14 <value nm="400">32.88</value>

15 <value nm="420">30.89</value>

16 <value nm="440">31.56</value>

17 <value nm="460">33.71</value>

18 <value nm="480">36.58</value>

19 <value nm="500">38.18</value>

20 <value nm="520">38.42</value>

21 <value nm="540">37.17</value>

22 <value nm="560">38.24</value>

23 <value nm="580">40.46</value>

24 <value nm="600">40.50</value>

25 <value nm="620">40.64</value>

26 <value nm="640">41.87</value>

27 <value nm="660">44.98</value>

28 <value nm="680">50.74</value>

29 <value nm="700">59.05</value>

30 <uncertainty>0.15</uncertainty>

31 </data>

32 <parameters>

33 <when>1993-01-21T10:14:07</when>

34 <repeats>1</repeats>

35 <geometry configuration="included">
36 <aperture name="LAV" size="25"/>
37 <influx>d</influx>

38 <eflux>0</eflux>

39 <orientation>vertical</orientation>
40 </gecmetry>

41 <instrument>

42 <manufacturer>Macbeth</manufacturer>
43 <model>MS-2020+</model>

44 <serial>230778866</serial>

45 </instrument>

46 <calibration type="black">

47 <traceability>NPL</traceability>
48 </calibration>

49 <calibration type="tile">

50 <certificate>8143</certificate>
51 <traceability>NPL</traceability>
52 <validity>

53 <from>1993-01-01</£from>

54 <to>1993-12-31</to>

55 </validity>

56 </calibration>

57 <calibration type="uv">

58 <uvcutoff>700</uvcutoff>

59 </calibration>

60 </parameters>

61 </spectral>

62 </cdf:cdf>
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examplel

Name: mushroom IReference: ladybird
Description:

Oniginator:
Comuments: Ladybird Childrenswear (1993)

Spectral reflectance data:

32.88(400nm), 30.89(420nm), 31.56(440nm), 33.71(460nm), 36.58(480nm), 38.18(500nm), 38.42(520nm),
37.17(540nm), 38.24(560nm), 40.46(580nm), 40.50(600nm), 40.64(620nm), 41.87(640nm), 44.98(660nm),

50.74(680nm), 59.05(700nm)
Parameters:
Produced: 1993-01-21T10:14:07 Repeats: 1 Hurmdity:
Integration Time: Temperature: Reference Type:
Instrument: Macbeth MS-2020+ (S/N: 230778866)
Geometry:
Angle: Aperture: 25mm (LAV) Bandpass:
Bandwadth: Distance: Influx: d
Eflux: 0 Onentation: vertical Pathlength:
Calibration (black):
Certificate: Traceability: NPL
Calibration (tile):
Certificate: 8143 Traceability: NPL
Calibration (uv):
UV Cutoff 700 UV Level:
Certificate: Traceability:
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A.3.2 Example 2 — Containing radiometric data

B W N

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/xsl" href="example.xsl" media="screen"?>

<!DOCTYPE cdf:cdf SYSTEM "wgl2cdf.dtd">

<cdf:cdf xmlns:cdf="http://www.xxx.org.uk/2004/cdf"
smlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.xxx.org.uk/2004/cdf

wgl2cdf.xsd">

<sample id="example2"/>

<spectral>

<data type="radiometric">
<value nm="380">1.
<value nm="381">1.
<value nm="382">1.
<value nm="383">8.
<value nm="384">9.
<value nm="385">9.
<value nm="386">1.
<value nm="387">1.
<value nm="388">1.
<value nm="389">1.

<value nm="773">2.
<value nm="774">2.
<value nm="775">2.
<value nm="776">2.
<value nm="777">2.
<value nm="778">2.
<value nm="779">2.
<value nm="780">2.

</data>

<parameters>
<when>1998-08-24T23:09:00</when>
<integration>42.0</integration>
<temperature>21.3</temperature>
<geometry>
<bandwidth>5</bandwidth>
<distance>1.0</distance>
</geometry>
<instrument>

</spectral>
<colorimetric>

<manufacturer>Minol ta</manufacturer>

237e-5</value>
169e-5</value>
125e-5</value>
913e-6</value>
60le-6</value>
264e-6</value>
013e-5</value>
465e-5</value>
152e-5</value>
217e-5</value>

327e-2</value>
336e-2</value>
345e-2</value>
355e-2</value>
365e-2</value>
374e-2</value>
382e-2</value>
393e-2</value>

<model>CS-1000</model>

<serial>21711013</serial>
</instrument>

</parameters>

<tristimulus>
<CIEXYZ>

<X>446.50</X>
<Y>373.70</Y>
<Z>93.39</Z>

</CIEXYZ>
<observer>10</observer>
<illuminant>D65</illuminant>
</tristimulus>
</colorimetric>

</cdf:cdf>
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3 C:\Documents and Settings\Peter Rhodes\Desktop\wgi2\exampleZ. xml - Microsoft Internet Explorer
He Edt View Favorkes Tooks Hep

Qesck - © - (x] 3] G0 Pserch Frravorres @ree @ (3~ 5 E B
example2

Name: Reference:

Description: Originator:

Comments:

Spectral radiometric data:

1.237¢-5(380nm), 1.169¢-5(381nm), 1.125¢-5(382nm), 8.913¢-6(383nm), 9.601¢-6(384nm), 9.264¢-6(385nm), 1.013¢-5
(386nm), 1.465¢-5(387nm), 1.152¢-5(388nm), 1.217¢-5(389nm), 1.154¢-5(390nm), 1.422¢-5(391nm), 1.662¢-5(392nm),
1.493¢-5(393nm), 1.744¢-5(394nm), 1.842¢-5(395nm), 1.844¢-5(396nm), 2.072¢-5(397nm), 2.336¢-5(398nm), 2.573¢-5
(399nm), 2.648¢-5(400nm), 3.108¢-5(401nm), 3.307¢-5(402nm), 4.094¢-5(403nm), 4.916¢-5(404nm), 5.654¢-5(405nm),
6.691¢-5(406nm), 7.893¢-5(407nm), 9.592¢-5(408nm), 1.115¢-4(409nm), 1.327¢-4(410nm), 1.565¢-4(411nm), 1.852¢-4
(4120m), 2.144¢-4(413nm), 2.462¢-4(414nm), 2.821¢-4(415nm), 3.151¢-4(416nm), 3.518¢-4(417nm), 3.903¢-4(418nm),
4.231¢-4(419nm), 4.601e-4(420nm), 4.943¢-4(421nm), 5.240e-4(422nm), 5.555¢-4(423nm), 5.820e-4(424nm), 6.077¢-4
(425nm), 6.335¢-4(426nm), 6.584¢-4(427nm), 6.824¢-4(428nm), 7.058¢-4(429nm), 7.290¢-4(430nm), 7.531¢-4(431nm),
7.750¢-4(432nm), 7.981¢-4(433nm), 8.208¢-4(434nm), 8.447e-4(435nm), 8.673¢-4(436nm), 8.910¢-4(437nm), 9.116¢-4
(438nm), 9.342¢-4(439nm), 9.570e-4(440nm), 9.782¢-4(441nm), 9.992¢-4(442nm), 1.019¢-3(443nm), 1.038¢-3(444nm),
1.059¢-3(445nm), 1.078¢-3(446nm), 1.098¢-3(447nm), 1.117¢-3(448nm), 1.138¢-3(449nm), 1.158¢-3(450nm), 1.177¢-3

(737nm), 2.009¢-2(738nm), 2.017¢-2(739nm), 2.027¢-2(740nm), 2.036¢-2(74 1nm), 2.047¢-2(742nm), 2.057¢-2(743nm),
2.067¢-2(744nm), 2.078¢-2(745nm), 2.089¢-2(746nm), 2.098¢-2(747nm), 2.107¢-2(748nm), 2.116¢-2(749nm), 2.125¢-2
(750nm), 2.134e-2(751nm), 2.143e-2(752nm), 2.152¢-2(753nm), 2.161e-2(754nm), 2.170e-2(755nm), 2.178e-2(756nm),
2.187¢-2(757nm), 2.197¢-2(758nm), 2.207¢-2(759nm), 2.215¢-2(760nm), 2.224¢-2(761nm), 2.232¢-2(762nm), 2.241¢-2
(763nm), 2.250¢-2(764nm), 2.258¢-2(765nm), 2.265¢-2(766nm), 2.273¢-2(767nm), 2.284¢-2(768nm), 2.292¢-2(769nm),
2.300e-2(770nm), 2.310e-2(771nm), 2.319¢-2(772nm), 2.327¢-2(773nm), 2.336e-2(774nm), 2.345¢-2(775nm), 2.355¢-2
(776nm), 2.365¢-2(777nm), 2.374¢-2(778nm), 2.382¢-2(779nm), 2.393¢-2(780nm)

Parameters:
Produced: 1998-08-24T23:09:00 Repeats: 1 Humidity: Temperature: 21.3°C
Reference Type: 21.3 Instrument: Minolta CS-1000 (S/N: 21711013)
Geometry:

Angle: Aperture: Bandpass:
Bandwidth: Snm Distance: 1.0m Influx:

Eflux: Orientation: Pathlength:

Colorimetric data: D65/10°

X =446.50 Y =373.70 Z=93.39
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A.3.3 Example 3 — Containing virtual colorimetric data

1 <?xml version="1.0" encoding="UTF-8"?>

2 <?xml-stylesheet type="text/xsl" href="example.xsl" media="screen"?>

3 <!DOCTYPE cdf:cdf SYSTEM "wgl2cdf.dtd"s>

4 <cdf:cdf xmlns:cdf="http://www.xxx.org.uk/2004/cdf" 1
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance" 1
xsi:schemalocation="http://www.xxx.org.uk/2004/cdf wgl2cdf.xsd">

5 <sample id="example3">
6 <reference>10GY7/16</reference>
7 <description>Vivid Yellowish Green</description>
8 <originator>Munsell</originator>
9 <preview>#00cd38</preview>

10 <virtual>true</virtual>

11 </sample>

12 <colorimetric>

13 <tristimulus>

14 <CIEXYZ>

15 <X>24.0</X>

16 <Y>44.0</¥Y>

17 <Z>8.75</Z>

18 </CIEXYZ>

19 <CIELAB>

20 <L>72.232</L>

21 <a>-63.965</a>

22 <b>65.813</b>

23 </CIELAB>

24 <observer>10</observer>

25 <illuminant>C</illuminant>

26 </tristimulus>

27 </colorimetric>

28 </cdf:cdf>

Fle Edt Vew Favortes Iooks Help | &

Qe - @ - [¥] [B) G| Pt Jgrens @2 2B ) B

exampled (virtual colour)

Name: Reference: 10GY7/16
Description: Vivid Yellowish Green

Onginator: Munsell

Comunents:

Colorimetric data: C/10°
X=240 Y=440 Z=875
L*=72.232 a*=-63.965 b*=65.813

&] Done LT[ [ My computer Y
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A.3.4 Example 4 — Containing multi-angle measurements

1 <?xml version="1.0" encoding="UTF-8"?>

2 <?xml-stylesheet type="text/xsl" href="example.xsl" media="screen"?>

3 < !DOCTYPE cdf:cdf SYSTEM "wgl2cdf.dtd">

4 <cdf:cdf xmlns:cdf="http://www.xxx.org.uk/2004/cdf" 1
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 1

xsi:schemalocation="http://www.xxx.org.uk/2004/cdf
5 wgl2cdf.xsd">
6 <sample id="exampled">
7 <reference>Glint-001</reference>
8 <description>Grey metallic</description>
9 <preview>#9e9b8d</preview>

10 <preview>#45453e</preview>

11 <preview>#2322le</preview>

12 <preview>#1al810</preview>

13 </sample>

14 <colorimetric>

15 <tristimulus>

16 <CIEXYZ><X>31.301</X><¥>33.337</¥Y><Z>31.318</Z></CIEXYZ>
17 <observer>10</observer><illuminant>D65</illuminant>
18 </tristimulus>

19 <parameters>

20 <geometry>

21 <angle>20</angle>

22 </geocmetry>

23 <instrument>

24 <manufacturer>Macbeth</manufacturer>

25 <model >CE-741GL</model >

26 <serial>32503221096</serial>

27 </instrument>

28 </parameters>

29 </colorimetric>
30 <colorimetric>

31 <tristimulus>

32 <CIEXYZ><X>5.965</X><¥>6.350</¥><Z>6.093</Z></CIEXYZ>
33 & <observer>10</observer><illuminant>D65</illuminant>
34 </tristimlus>

35 <parameters>

36 <geometry>

37 <angle>45</angle>

38 </gecmetry>

39 </parameters>

40 </colorimetric>
41 <colorimetric>

42 <tristimulus>

43 <CIEXYZ><X>1.768</X><Y¥>1.859</Y><Z>1.821</Z></CIEXYZ>
44 <observer>10</observer><illuminant>D65</illuminant>
45 </tristimilus>

46 <parameters>

47 <geometry>

48 <angle>75</angle>

49 </geocmetry>

50 </parameters>

51 </colorimetric>
52 <colorimetric>

53 <tristimulus>

54 <CIEXYZ><X>1.049</X><¥>1.108</Y><Z>1.084</Z></CIEXYZ>
55 <observer>10</observer><illuminant>D65</illuminant>
56 </tristimilus>

57 <parameters>

58 <geometry>

59 <angle>110</angle>

60 </gecmetry>

6l </parameters>

62 </colorimetric>
63 </cdf:cdf>
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3 C:\Documents and Settings\Peter Rhodes\Desktop\wg12\exampled. xml - Microsoft Internet Explorer
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Ble Edt View Favortes Tooks Hebp ar
Qe - © - (¥ (A @ Pserch Yrfovorres @res @ 2~ 5 E B Lrks
exampled
Name: Reference: Glint-001
Description: Grey metallic Originator:
Comments:
Colorimetric data: D65/10°
X=31.301 Y =33.337 Z=31.318
Parameters:
Produced: Repeats: 1 Humidity: Temperature:
Reference Type: Instrument: Macbeth CE-741GL (S/N: 32503221096)
Geometry:
Angle: 20° Aperture: Bandpass:
Bandwidth: Distance: Influx:
Eflux: Orientation: Pathlength:
Colorimetric data:
X = 15,965 Y =6.350 Z=6.093
Parameters:
Produced: Repeats: 1 Humidity: Temperature:
Reference Type: Instrument:
Geometry:
Angle: 45° Aperture: Bandpass:
Bandwidth: Distance: Influx:
Eflux: Orientation: Pathlength:
Colorimetric data:
X=1.768 Y =1.859 Z=1.821
Parameters:
Produced: Repeats: 1 Humidity: Temperature:
Reference Type: Instrument:
Geometry:
Angle: 75° Aperture: Bandpass:
Bandwidth: Distance: Influx:
Eflux: Orientation: Pathlength:
Colorimetric data:
X=1.049 Y=1108 Z=1.084
Parameters:
Produced: Repeats: 1 Humidity: Temperature:
Reference Type: Instrument:
Geometry:
Angle: 110° Aperture: Bandpass:
Bandwidth: Distance: Influx:
Eflux: Orientation: Pathlength:
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A.3.5 Example of a stylesheet used to render examples

34
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<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform"1
xmlns:fo="http://www.w3.0rg/1999/XSL/Format">
<xsl:template match="/cdf">
<html>
<head>
<title>
<xsl:text>CDF</xsl:text>
</title>
</head>
<body>
<xsl:apply-templates select="sample"/>
<xsl:apply-templates select="spectral"/>
<xsl:apply-templates select="colorimetric"/>

</body>
</html>
. </xsl:template>
:<xsl:template match="sample">
: <h2>
<xsl:value-of select="@id"/>
<xsl:if test="//virtual = 'true'">
<xsl:text> (virtual colour)</xsl:text>
</xsl:if>
</h2>
<table width="100%" border="1" cellspacing="0" cellpadding="2">
<tbody>

<tr align="left" wvalign="top">
<td width="35%">

<b>
<xsl:text>Name: </xsl:text>
</b>
<xsl:apply-templates select="name"/>
</td>
<td width="35%">
<b>
<xsl:text>Reference: </xsl:text>
</b>
<xsl:apply-templates select="reference"/>
</td>

<xsl:for-each select="//preview">
<td rowspan="4" bgcolor="{.}">
<xsl:text> </xsl:text>
</tda>
</xsl:for-each>
</tr>
<tr align="left" valign="top">
<td colspan="2">

<b>
<xsl:text>Description: </xsl:text>
</b>
<xsl:value-of select="description"/>
</td>

</tr>
<tr align="left" wvalign="top">
<td colspan="2">

<b>
<xsl:text>Originator: </xsl:text>
</b>
<xsl:value-of select="originator"/>
</td>

</tr>
<tr align="left">
<td colspan="2">

<b>
<xsl:text>Comments: </xsl:text>
</b>
<i>
<xsl:value-of select="comments"/>
</i>
</td>
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70 </tr>
71 </tbody>
72 </table>
73 </xsl:template>
74 <xsl:template match="spectral">
75 <table width="100%" border="1" cellspacing="0">
76 <tbody>
77 <tr>
78 <th>
79 <xsl:text>Spectral </xsl:text>
80 <xsl:value-of select="data/Q@type"/>
81 <xsl:text> data:</xsl:text>
82 </th>
83 </tr>
84 <tr>
85 <td>
86 <xsl:for-each select="child::data/value">
87 <xsl:value-of select="."/>
88 <xsl:text> (</xsl:text>
89 <xsl:value-of select="./@nm"/>
90 <xsl:text>nm) </xsl:text>
91 <xsl:if test="not (position()=last())">
92 <xsl:text>, </xsl:text>
93 </xsl:if>
94 </xsl:for-each>
95 </td>
96 </tr>
97 <tr>
98 <td>
99 <xsl:apply-templates select="parameters"/>
100 </td>
101 </txr>
102 </tbody>
103 </table>
104 </xsl:template>
105 <xsl:template match="colorimetric">
106 <table width="100%" border="1" cellspacing="0" cellpadding="2">
107 <tbody>
108 <tr>
109 <th colspan="3">
110 <xsl:text>Colorimetric data: </xsl:text>
111 <xsl:value-of select="tristimulus/illuminant"/>
112 <xsl:if test="string-length(tristimulus/illuminant) &gt; 0">
113 <xsl:text>/</xsl:text>
114 </xsl:if>
115 <xsl:value-of select="tristimulus/observer"/>
116 <xsl:if test="string-length(tristimulus/observer) &gt; 0">
117 <xsl:text>&#176;</xsl:text>
118 </xsl:if>
119 </th>
120 </txr>
121 <tr>
122 <td width="33%">
123 <xsl:text>X = </xsl:text>
124 <xsl:value-of select="tristimulus/CIEXYZ/X"/>
125 </td>
126 <td width="33%">
127 <xsl:text>Y = </xsl:text>
128 <xsl:value-of select="tristimulus/CIEXYZ/Y"/>
129 </td>
130 <td>
131 <xsl:text>7 = </xsl:text>
132 <xsl:value-of select="tristimulus/CIEXYZ/Z"/>
133 </td>
134 </tr>
135 <xsl:if test="string-length(tristimulus/CIELAB/L) &gt; 0">
136 <tr>
137 <td width="33%">
138 <xsl:text>L* = </xsl:text>
139 <xsl:value-of select="tristimulus/CIELAB/L"/>
140 </td>
141 <td width="33%">
142 <xsl:text>a* = </xsl:text>
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<xsl:value-of select="tristimulus/CIELAB/a"/>
</td>
<td>
<xsl:text>b* = </xsl:text>
<xsl:value-of select="tristimulus/CIELAB/b"/>
</td>
</tr>
</xsl:if>
<tr>
<td colspan="3">
<xsl:apply-templates select="parameters"/>
</td>
</tr>
</tbody>
</table>
</xsl:template>
<xsl:template match="instrument">
<xsl:value-of select="manufacturer"/>
<xsl:text> </xsl:text>
<xsl:value-of select="model"/>
<xsl:if test="string-length(serial) &gt; 0">
<xsl:text> (S/N: </xsl:text>
<xsl:value-of select="serial"/>
<xsl:text>)</xsl:text>
</xsl:if>
</xsl:template>
<xsl:template match="parameters">
<table width="100%" border="1" cellspacing="0" cellpadding="2">

<tbody>
<tr>
<th colspan="4" align="center">
<xsl:text>Parameters: </xsl:text>
</th>
</tr>
<tr>
<td>
<xsl:text>Produced: </xsl:text>
<xsl:value-of select="when"/>
</td>
<td>
<xsl:text>Repeats: </xsl:text>
<xsl:if test="string-length (repeats) &lt; 1">
<xsl:text>1</xsl:text>
</xsl:if>
<xsl:value-of select="repeats"/>
</td>
<td>
<xsl:text>Humidity: </xsl:text>
<xsl:value-of select="humidity"/>
</td>
</tr>
<tr>
<td>
<xsl:text>Integration Time: </xsl:text>
<xsl:value-of select="integration"/>
<xsl:if test="string-length (temperature) &gt; 0">
<xsl:text>s</xsl:text>
</x%sl:if>
</td>
<td>
<xsl:text>Temperature: </xsl:text>
<xsl:value-of select="temperature"/>
<xsl:if test="string-length (temperature) &gt; 0">
<xsl:text>&#176;C</xsl:text>
</xsl:if>
</td>
<td>
<xsl:text>Reference Type: </xsl:text>
<xsl:value-of select="reftype"/>
</td>
</tr>
<tr>

<td colspan="3">
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219
220
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222
223
224
225
226
227
228
229
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231
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233
234
235
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237
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240
241
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249
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253
254
255
256
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258
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260
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262
263
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266
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287
288

<xsl:text>Instrument: </xsl:text>
<xsl:apply-templates select="instrument"/>
</td>
</tr>
<tr>
<td colspan="4">
<xsl:apply-templates select="geometry"/>
</td>
</tr>
<tr>
<td colspan="4">
<xsl:apply-templates select="calibration"/>
</td>
</tr>
</tbody>
</table>
</xsl:template>
<xsl:template match="geometry">
<table width="100%" border="1" cellspacing="0" cellpadding="2">
<tbody>
<tr>
<th colspan="3" align="center">
<xsl:text>Geometry:</xsl:text>
</th>
</tr>
<tr>
<td>
<xsl:text>Angle: </xsl:text>
<xsl:value-of select="angle"/>
<xsl:if test="string-length (angle) &gt; 0">
<xsl:text>&#176;</xsl:text>
</xsl:if>
</td>
<td>
<xsl:text>Aperture: </xsl:text>
<xsl:value-of select="aperture/@size"/>
<xsl:if test="string-length (aperture/@size) &gt;
<xsl:text>mm</xsl:text>
</x%sl:if>
<xsl:if test="string-length (aperture/@name) &gt;
<xsl:text> (</xsl:text>
<xsl:value-of select="aperture/@name"/>
<xsl:text>) </xsl:text>
</xsl:if>
</td>
<td>
<xsl:text>Bandpass: </xsl:text>
<xsl:value-of select="bandpass"/>
</td>
</tr>
<tr>
<td>
<xsl:text>Bandwidth: </xsl:text>
<xsl:value-of select="bandwidth"/>
<xsl:if test="string-length (bandwidth) &gt; 0">
<xsl:text>nm</xsl:text>
</xsl:if>
</td>
<td>
<xsl:text>Distance: </xsl:text>
<xsl:value-of select="distance"/>
<xsl:if test="string-length (distance) &gt; 0">
<xsl:text>m</xsl:text>
</xsl:if>
</td>
<td>
<xsl:text>Influx: </xsl:text>
<xsl:value-of select="influx"/>
</td>
</tr>
<tr>
<td>
<xsl:text>Eflux: </xsl:text>
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289 <xsl:value-of select="eflux"/>

290 </td>

291 <td>

292 <xsl:text>Orientation: </xsl:text>
293 <xsl:value-of select="orientation"/>
294 </td>

295 <td>

296 <xsl:text>Pathlength: </xsl:text>
297 <xsl:value-of select="pathlength"/>
298 </td>

299 </tr>

300 </tbody>

301 </table>

302 </xsl:template>
303 <xsl:template match="calibration">

304 <table width="100%" border="1" cellspacing="0" cellpadding="2">
305 <tbody>

306 <tr>

307 <th colspan="2" align="center">

308 <xsl:text>Calibration (</xsl:text>

309 <xsl:value-of select="GQtype"/>

310 <xsl:text>) :</xsl:text>

311 </th>

312 </tr>

313 <xsl:if test="GQtype='uv'">

314 <tr>

315 <td>

316 <xsl:text>UV Cutoff: </xsl:text>

317 <xsl:value-of select="uvcutoff"/>
318 </td>

319 <td>

320 <xsl:text>UV Level: </xsl:text>

321 <xsl:value-of select="uvlevel"/>

322 </td>

323 </tr>

324 </xsl:if>

325 <tr>

326 <td>

327 <xsl:text>Certificate: </xsl:text>

328 <xsl:value-of select="certificate"/>

329 </td>

330 <td>

331 <xsl:text>Traceability: </xsl:text>

332 <xsl:value-of select="traceability"/>
333 </td>

334 </tr>

335 <xsl:if test="string-length(distance) &gt; 0">
336 <tr>

337 <td colspan="2">

338 <xsl:text>Validity: </xsl:text>

339 <xsl:if test="string-length(validity/from) &gt; 0">
340 <xsl:text>from </xsl:text>

341 - </xsl:if>

342 - <xsl:value-of select="validity/from"/>
343 <xsl:if test="string-length(validity/to) &gt; 0">
344 ¢ <xsl:text> to </xsl:text>

345 </xsl:if>

346 - <xsl:value-of select="validity/to"/>
347 </td>

348 </tr>

349 </xsl:if>

350 </tbody>

351 </table>

352 </xsl:template>
353 </xsl:stylesheet>
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