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Abstract

The four analog ISO/IEC-test charts in reflectance mode according to ISO/IEC 15775 are designed for
the test of colour copiers. The test charts include many image elements. e. g. Siemens-stars, Landolt-
rings and 16 step equally spaced colour scales according to CIELAB. Most important for image
technology is the ISO/IEC pictorial image B1 which includes a 16 step grey scale and 16 CIE-test
colours.This image comes in 5 resolutions between 128 x 192, 256 x 384, and 2048 x 3096 pixels. For
analog production the digital ISO/IEC-test charts are described in ISO/IEC 15775.

Some applications of the digital and analog ISO/IEC-test charts for printers, monitors and scanners will
be discussed. Recently three methods to optimize the ISO/IEC-test chart output have been developed.
Between the digital input values and the CIELAB colour difference of the 16 step colour series a linear
relationship is produced. This linear property allows new and very simple colour management methods.
The application of these methods for the production of the reference ISO/IEC-test charts and for colour
management of slide and negative film images as function of exposure is shown.

Introduction

The International Standard ISO/IEC 15775 ,Information technology — Office machines — Machines for
colour image reproduction - Method of specifying image reproduction of colour copying machines by
analog test charts — Realisation and application" was prepared by DIN (as DIN 33866-2). DIN 33866-2
was published in 1998 and ISO/IEC 15775 in 1999 [2].

The committees ISO/IEC JTC1/SC28 and DIN-NI-28,Information technology, Office equipment” have
worked together to develop the International Standard ISO/IEC 15775 [2]. The German national
standards DIN 33866-1 to 5 [1a], ISO/IEC 15775 and the Draft International Standard DIS ISO/IEC
19839-X are based on equivalent colour series. Both use digital and analog test charts and
approximately the same layout. Fig. 1 shows the relationship of these standards and draft standards

New colorimetric technologies of the BAM have been used to produce the first set of four DIN-test
charts in offset printing (3600 dpi) which are in application for colour devices (for example copiers,
printers, scanners and monitors). The first production of (Asian) ISO/IEC-test charts according to ISO/
IEC 15775 have been produced in Japan by JBMA (Japan Business Machines Makers Association). In
applications the devices including software are used for ISO/IEC-test chart input and output in three
different combinations analog - analog (copiers), digital - analog (printers, monitors) and analog -
digital (scanners, Photo-CD-systems), compare Fig. 1 and 2.

1/12



Input  |Output |Input and output media and applications Standard

Input media Output media |Application |or Draft
- - - - Basis ISO/IEC 19839-1
analog |analog [ISO/IEC-test chart (hardcopy) Hardcopy |[Copier ISO/IEC 15775
analog |digital |ISO/IEC-test chart (hardcopy) File Scanner ISO/IEC 19839-3
- i ardcopy Printer ISO/IEC 19839-2
digital |analog [ISO/IEC-test chart (file) %oftcopy Monitor ISO/IEC 19839-4

Figure 1. Analog and digital ISO/IEC-test charts according to ISO/IEC 15775 and DIS ISO/IEC
19839-1 to -4.

Input  Output |Input and output media and applications Standard
Input media Output media [Application

R - - - Basis DIN 33866-1

analog |analog |DIN-test chart (hardcopy) Hardcopy |Copier DIN 33866-2

analog |digital |DIN-test chart (hardcopy) File Scanner DIN 33866-4
digital |analog |DIN-test chart (file) @g{gﬁ%@y E/Ircl)?]tgr B:H gggggg

INFDEOOO:DETNKO00.PS

Figure 2: Analog and digital DIN-test charts according to DIN 33866-1 to -5
New colorimetric technologies of Germany and Japan have been used to produce the four DIN- and
ISO/IEC-test charts in offset printing (3600 dpi) which are in application for colour devices now.

The different productions will be shown, e. g. in halftone and continuous tone and in reflectance and
transmittance mode. Some problems of measurement (e. g. fluorescent photographic material) and the
accuracy of production is important for applications.

A flat area lamp which is shown at this workshop has the chromaticity of D65. A transparent ISO/IEC-
test chart on top of this equipment defines a reference monitor for comparison with display output.

1. Digital and analog ISO/IEC-test charts and reproduction

1.1 General

The digital and analog test charts for the assessment of copier outputs are defined in ISO/IEC 15775.
The original digital file format PostScript (PS) is transformed to different equivalent formats, e. g.
Portable Document Format (PDF).

According to ISO/IEC 15775 the digital ISO/IEC-test charts (digital files) are on the web server with the
URL: http://02.ps.bam.de and www.ps.bam.de.The analog ISO/IEC-test charts according to ISO/IEC
15775 will be produced in reflectance and transmittance mode for D65 illumination.

1.2 Content of test charts

There are two achromatic ISO/IEC-test charts with high and medium lightness contrast which is used in
Photography and offset printing. The two chromatic ISO/IEC-test charts are defined by the three
primary colours CMY and the three mixture colours OLV of this primary colours. Fig. 3 and 4 show two
ISO/IEC-test charts, one achromatic and one chromatic. The test charts include a frame and picture
area with different test elements like Siemens-stars, Landolt-rings and line screens. All colours in the
standard are defined by CIELAB data based on the CIELAB coordinates of offset printing for D65 [3
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1.3 Content of achromatic ISO/IEC-test chart no. 3
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Figure 3: Frame and picture area of ISO/IEC-test chart no. 3 according to ISO/IEC 15775

1.4 Content of chromatic ISO/IEC-test chart no. 4 with OLV-colours
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Basic | Intended CIELAB data | Intended CIELAB data| CIELAB differences CIELAB-
test |CMYN (ISO 2846-1) |RGB (ITU-R BT.709-2) of test colours test colour
colour| Reference (r) Output (0) Difference (o-r) difference
name|L* |a* |b* L Jat | bY AL | Dar | Ab* - |AE*
C 58.62| -30.64 -42.74 86.88 -46J17 -13.56 28|26 -1%.54 2918 435
M 48.13| 75.2 -6.79 57.3 9485 -20.7 9l17 19.15 -13p 25.38
Y 90.37| -11.1§ 96.17 92.6p -20J7 90.7p 2129 -954 -541 11.22
O 47.94| 65.3) 52.07 50.5 76192 64.55 2156 11.61 12}48 17.24
L 50.9 | -62.9q¢ 36.71 83.68 -82J76 79.9 32|73 -19.79 43]19 57.69
\% 25.72| 31.45 -44.35 30.3p 76J06 -103}59 467 44.61 -59|23 74.31
N 18.01 0.5 -0.46 1.5y (0] 0] 0.0 -16{43 -(Q.49 0.47 16.45
W 95.41| -0.99 4.76 95.4[1L 0Jo1 0.0 010 10 -4174 4.85
Average CIELAB colour difference: AE*apm= 31.3

INFDEO31:DETA131.PS 2x2

Table 1: Intended printing (PR) and television (TV) colours and comparison

Table 1 shows the printing colours compared to the television colours defined in ITU-R BT709.2 for CIE-
standard illuminant D65 and the 2°-standard observer. Table 1 shows the differences between the
colours CMYOLVNWpg and CMYOLVNWr,,. There are differences up to AE*,, = 74 for the colour violet
blue V (called blue B in television) and the average difference is AE*,, ,, = 31,5. This is about ten times
the difference which a user accepts as tolerance. The user often wishes a colorimetric reproduction and
then the colour properties of the different devices must be linearized. This linearization is often
sufficient for a colorimeric reproduction in offices or serves as setup-state for colour management.

2. Reproduction processes analog — digital — analog

2.1 Copier analog - analog reproduction

Analog achromatic Analog (a)chromatic copier output
ISO/IEC-test charts (Reflectance or transmittance test chartg)
LAB* or lab* LAB* orlab*

N* or n* CMY* or cmy*

W* or w* OLV* orolv*

image comparison:

COFB (analog images)
and

visual and / or
SOW colorimetric

specification
Analog chromatic Analog (a)chromatic ISO/IEC-test chartg
ISO/IEC-test charts (Reflectance or transmittance test chartg)
LAB* or lab* LAB* or lab*
CMY* or cmy* CMY* or cmy*
OLV* or olv* OLV* or olv*

INFIEO32:IEBI041.PS

Figure 5: Colour output of the analog ISO/IEC-test charts on a colour copier
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Fig. 5 shows the image comparison of the copier output with the original

2.2 CIELAB scanners and cameras

CIELAB camera Digital (a)chromatic Digital (a)chromatic

CIELAB scanner camera/scanner output c(r:rlE*I*_ACBI\/It\?* camera/scanner outpiit
or 7 file with CIELAB Y ncfer |~ file with standard
xy—CIELAB pixel coordinates pixel coordinates

colour measurement LAB* or lab* CMY* or cmy*

Image comparison:
(Digital images)

Image comparison:
(Digital images)

multi

spectral CIELAB (LAB*, lab*) CMY*, cmy*

technique colorimetric colorimetric
specification specification

Analog (a)chromatic
DIN-test charts

Digital (a)chromatic
DIN-test chart

Digital (a)chromatic
DIN-test chart

CIELAB to

LAB* or lab* file with CIELAB cmy*, CMY* file with standard
CMY* or cmy* pixel coordinates Transfer pixel coordinates
OLV* or olv* LAB* or lab* CMY* or cmy*

M6321-7N.PS

Figure 6: Ideal input scan with CIELAB cameras and CIELAB scanners as reference process
Fig. 6 shows an ideal input scan and the transfer of CIELAB to CMY* coordinates.

2.3 Analog - digital - analog reproduction

Analog achromatic
ISO/IEC-test charts

Digital (a)chromatic
scanner output

Analog (a)chromatic

Printer printer output

and

LAB* or lab* LAB*' orlab* software LAB*" or lab*"
N* or n* CMY* orcmy* CMY*" or cmy*"
W* or w* OLV* orolv* OLV*" or olv*"

Image comparison:
(Digital images)

Image comparison:
(Analog images)

Scan}\
and

only only
SOft"y colorimetric visual
specification specification

Analog chromatic
ISO/IEC-test charts
LAB* or lab*

CMY* or cmy*

OLV* or olv*

Digital (a)chromatic
ISO/IEC-test charts
LAB* or lab*

CMY* or cmy*
OLV* or olv*

Printer
and
software

Analog (a)chromatic
printer output

LAB* or lab*
CMY* orcmy*’
OLV* orolv*

INFIEO31:IEBIO61.PS

Figure 7: Input and Output of ISO/IEC-test charts with many modifications and no corrections
Fig. 7 shows a real input scan and the additional modifications made by the printer and the software.
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2.4 Input and output linearization of analog - digital - analog reproduction

Analog achromatic Digital (a)chromatic _ Analog (a)chromatic
ISO/IEC-test charts | | scan output Pgﬂtder printer output
LAB* or lab* ILN: CMY* or cmy*’ software ILN+OLN: CMY*",cmy*"
N* or n* ILF: CMY* or cmy* ILF+OLN: CMY* ,cmy*’
W* or w* Input Linearisation (IL ILF+OLF: CMY*, cmy*
Image comparison: Image comparison:
Scanne? (Digital images) (Analog images)
Photo-C only only
process colorimetric visual
specification specification
Analog chromatic Digital (a)chromatic Analog (a)chromatic
ISO/IEC-test charts | | ISO/IEC-test charts Printer printer output
LAB* or lab* Original: CMY*,cmy* and OLN: CMY*,cmy*
CMY* or cmy* software OLF: CMY*,cmy*
OLV* or olv* Output Linearization (OL

INFIEO31:IEBIO71.PS

Figure 8: Input and Output Linearisation (IL and OL) of ISO/IEC-test charts

In Fig. 8 the Input Linearization (IL) in the File (F) produces the original CMY* data. Similar the Output
Linearization (OL) produces the original CMY* data which is intended by the original digital standard
ISO/IEC-test chart file with CMY* coordinates.

3. Linear scales in ISO/IEC-test charts according to ISO/IEC 15775

The produced colours series of ISO/IEC-test charts are linear in CIELAB colour space, e. g. between
White W and Cyanblue C for the 16 equally spaced steps both in L* (lightness) and C* (chroma).

T*W $ag S~k

CMYOLV

hexagon n

CIELAB " 0

Light-

C

*
CIELAB

Chromaticness

three basic colors three mixed colo

Figure 9: Hexagon of CMYOLYV colours with 16 steps (leff) and colour triangle in the hue plane
N — O —W with both 16 step series W - Oand W - N (right)

Figure 9 shows the main six different colour series (left) and additional series White - Black in the colour
triangle (right). All the series have been produced in analog ISO/IEC-test charts according to ISO/IEC
15775 by both DIN in Germany and JBMA in Japan. Manufacturers of colour devices are changing the
firmware (or the software in the device) to reach a linear input-output relationship for printers, scanners
and others by using the digital and analog ISO/IEC-test charts. Devices with approximately linear
properties reproduce often the intended colours and then there is no need for colour management
systems. In application the setup-state for colour management are linearized devices for both the
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analog - digital (e. g. scanners) input part and the digital - analog (e. g. printers) output part.

Therefore it is of large importance to develop linear relationships. We will start to linearize the digital -
analog output process. Then the input process and finally the whole process from the analog input
(original scene) to the analog output (colorimetric reproduction of the original scene) will be studied

4. Output Linearization (OL) of 128 standard colours

The ISO/IEC-test chart include 8 colour series of 16 steps each in Fig. B4 and D4 of the ISO/IEC-test
charts 2 and 4. The 128 standard colours are shown in Fig. 11. In Fig. 13 the intended colours are
produced by Output Linearization (OL). For this CIELAB colour measurement of the start output of Fig.
11 is necessary. CIELAB measurement of the Fig. 13 shows that the intended colours are within the
user tolerance of about 3 CIELAB units by Output Linearization (OL)
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Figure 10: Start output of Fig. B4 and D4 of ISO/IEC-test charts no. 2 and 4.

Start output of the file: www.ps.bam.de/DE14/10T/T 10EOONP.PS Linearized output of the file: www.ps.bam.de/DE14/10T/T 10EOOFP.PS
W 1,007 W 1,007 ,
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. B4 . 7
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. e ’ Ry
e ’,’ y e I,’
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K v .
. v : . .
. , . w*input . w*input
/I - //
X 0,00 #—=————t + + + | N 0,00 + + + + |
X 0,0 0,25 0,50 0,75 1,00 W N 0,0 0,25 0,50 0,75 1,00 W

Device: (T); Meas.: TI0EOONP.PS; Date: 010501
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Device: (T); Meas.: TI0EOOFP.PS; Date: 010501
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Figure 11: Input - Output relationship of the start output and the linearized output
Fig. 11 shows the relationship between the input and output data for the start and optimized output.
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www.ps.bam.de/DE14/10T/T10EO0FP.PS/.PDF; Global Output Linearization (OL) by cmyn* . |
F: Output Linearization (OL) data DE14/10T/OUTLINFP.PS/.PDF in File (F)
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Figure 12: Output Linearisation (OL) of Fig. B4 and D4 of ISO/IEC-test charts no. 2 and 4 using
CIELAB measurement data of the 128 standard colours.

The measurement data one can find at the beginning of the file belonging to Fig. 12. The URL is given
at the top.

Fig. 12 shows the 128 standard colours of Fig. B4 and D4 of the ISO/IEC-test charts. Most devices, e.
g. printers, show the output of the 16 step colour series not equally spaced for equally spaced digital
input data. This can be determined by CIELAB colour measurement. The calculation of the relative
colour distance between e. g. Cyan and White for the 16 colour steps will give numbers between 0 and
1 not equally spaced.

Instead of the equally spaced digital input values between 0 and 1 (0, 1/15, 2/15, ..., 14/15, 15/15) one
can calculate new digital input values on the scale between 0 and 1 to get an equally spaced output (0O,
1/15, 2/15, ..., 14/15, 15/15) on the visual relative CIELAB scale.

The calculations are based on the measurement on the 128 CIELAB data. The CIELAB data of a device
must replace the default data at the beginning of the PostScript file. The programming language
PostScript is used to make the calculations. A user must only replace the CIELAB data and the
PostScript interpreter is producing the equidistant output on the relative CIELAB scale.

Figure 12 shows such an output for a special printer. For example by the software Adobe lllustrator one
can check the digital input data of Fig. 10 (equally spaced) and Fig. 12 (changed by CIELAB
measurement).

Fig. 13 shows Fig. B4 to B7 and D4 to D7 of the ISO/IEC-test charts. Many of the 16 colour steps are
not visible and therefore it is also impossible to recognize the corresponding Landolt-rings. Output
Linearization which is applied in Fig. 14 shows the 16 steps and all the Landolt-rings as intended by the
user.
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5. Output Linearisation (OL) of chromatic ISO/IEC-test charts
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Figure 13: Start output of Fig. B4 to B7 and D4 to D7 of ISO/IEC-test charts no. 2 and 4.
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Figures B4 to B7, D4 to D7 of ISO/IEC-test charts according to ISO/IEC 15775 and 19839-X -_|
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Figure 14: Output Linearisation (OL) of Fig. B4 to B7 and D4 to D7 of ISO/IEC-test charts no. 2
and 4 using CIELAB measurement data of the 128 standard colours in Fig. B4 and D4.

The measurement data one can find at the beginning of the file belonging to Fig. 13. The URL is given
in Fig. 14 at the top.
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6. Input and Output Linearisation (IL and OL) of 32 standard colours

6.1 Input Linearisation (IL) of 32 standard colours in Photo-CD images

It is the task to linearize both the input and the output of office devices. This includes the output digital
data of the Photo-CD process. In this process the image of the original with 32 ISO/IEC-test colours is
taken on photographic slide or negative film. A 14 bit scanner produced the 8 bit image files on a Photo-
CD in 5 resolutions from 192 x 128 to 3072 x 2048 pixels, compare also K. Richter [4] and [5] for the
basis and more about automatic colour management with this images. The 32 ISO/IEC-test colours are
shown in the following Figures 15 and 16. A slide filme (sf) and normal exposure (+0.0) has been used.

Three different modifications have been used in each figure, each modofication shows the 32 ISO/IEC-
test colours. There are analog - digital input processes (ad) and digital - analog (da) output processes.
The intended colours may change by the each process from * (star) to * “ (star-dash) coordinates. A
linearization process (IL or OL) may produce the original data * (star) again.

olv*_ad*’ (scanimage data) + olv*_da*’; sf +0,0 olv*_ad*’ (scanimage data) + olv*_da*’; sf +0,0

olv*_ad*’ (scan image data) + olv*_da*’; sf +0,0 olv*_ad* (local PS code correction) + olv*_da*’; sf +0,0

olv*_ad* (hex image data correction)+ olv*_da*’; sf +0,0 olv*_ad* (hex image data correction)+ olv*_da*’; sf +0,0

Figure 15: Two Photo-CD raw scans and hex image data Input Linearisation (IL, left); the middle
Photo-CD raw scan on the right side is modified by Input Linearisation (IL) using PS code within
the file.

!

olv*_ad*’ (scan image data) + olv*_da*; sf +0,0 olv*_ad*’ (scanimage data) + olv*_da*; sf +0,0
olv*_ad* (local PS code correction) + olv*_da*; sf +0,0 olv*_ad* (local PS code correction) + olv*_da*; sf +0,0

olv*_ad* (hex image data correction)+ olv*_da*; sf +0,0 olv*_ad* (hex image data correction)+ olv*_da*; sf +0,0

Figure 16: Same as Fig. 14 but additional square root (sqrt) example output modification (left

and right) defined at the beginning of the files.

Fig. 16 is not a real output linearization. A model square root function is used to show that this function
will produce a different output compared to Fig. 16. In real application the CIELAB measurement data
of the 32 ISO/IEC-test colours must be used for Output Linearization (OL).

Fig. 17 and 18 show the Input and Output (srgt model) Linearization for slide and negative film. The
slide exposure has been varied by under exposure between -1.5 stops and over exposure of +1.5
stops. The variation for negative film was between -2.0 stops and +4.0 stops. After Input Linearisation
the visual appearance is very similar for all the modifications.
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7. Input and Output Linearisation (IL and OL) of Photo-CD images

@f@ym annebsu pue apiis ‘uonelrea ainsodx3  ap-weq-sd-zo//:dny :uonewIoul [ealuyda | fb\\

olv*_adt (local PS code correction) + olv®_dr";

olv*_ad (hex image deta correction) + olv*_dat’; & +00

T10-3N.EPS olv_ad" (scan imagedita) + olv*_dat'; o -10.

olv*_ad (loca PS code correction) + olv*_da''; s -10

olv*_ad (hex image deta correction)+ olv*_dat”; & -10

olv*_adf (loca PS code correction) + olv'_da''; s +0.0

olv*_ad (hex image data correction) + olv*_dat'; & +0.0

T10-7N.EPSolv*_ad’ (scan imagedta) + olv* ', f +1,0

olv*_adt (loca PS code correction) + olv*_da''; f +1.0

olv*_ad (hex image data correction) + olv*_dat"; & +1,0

Test chart no. 3600 for input and output LM: Input Hex data correction by inverse setcolortran|

T10-2N EPSolv*_ad (scan image data) + olv* _dat'; o -LS.

olv*_ac (local PS code corection) + olv*_da'"; s -1,5

olv*_ad (hex image daacorrection)+ olv*_da''; & -15

ﬁ
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www.ps.bam. deIDE36/lOT/T 10EOONP PS/.PDF; Input LM by olv*, OLV* setcolortransfer
N: No Output Linearization Method (LM) data in File (F), Startup (S) or Device (D)

olv*_ad (hex image datacorrection)+ olv*_da®'; nf +0.0

TI1-3N EPSolv*_ad” (scan image data) + olv*_dar; f -10

olv*_ax (hex image datacorrection)+ olv*_d"; nf -1,0

TLLEN.EPSolv*_add (scan image deta) + olv*_dat'; nf +1,0

olv*_act (hex image datacorrection) + olv*_dat”; nf +3,0

7

T11-2N EPSolv*_axd*” (scan image data) + olv*_da''; nf 20

olv*_ad (local PS code correction) + olv*_dat”'; nf 20
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olv*_ad (hex image deta correction) + olv*_dat"; nf 20

TLL-4NEPSolv*_a" (scen image data) + olv*_da''; nf 40,0

olv*_ad (loca PS code correction) + olv_dat”; nf +0,0

olv*_ad (hex image data correction) + olv*_dat"; nf +0,0

TLL6N.EPSolv*_ad' (scan image data) + olv? _dat'; nf +2,0

olv*_adf (loca PS code correction) + olv_dat'; nf +2,0

olv*_ad (hex image data correction) + olv*_dat"; nf +2,0

olv*_adf (loca PS code correction) + olv®_da®'; nf +40

olv*_adi (hex image data correction) + olv*_da”; nf +4,0

!
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Figure 17: Input Linearization of the Photo-CD process for slide and negative film
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TIOINEPSolv*_axd*’ (scon image data) + 0lv*_da'; o 400

:

olv*_ad" (local PS code correction) + olv*_da''; s +0.0

:

olv*_ad (hex image deta correction) + olv*_dat’; & 00

T10-3N.EPS olv*_ad" (scan image data) + olv*_dar”;f -10.

:

olv*_adf (local PS code correction) + olv*

!

olv*_adl (hex image data correction)+ olv*_dat”; & -10

:
:
;
:

T105N.EPSolv*_ad" (scan image det) + olv* _dat’; f +0,0

olv*_adi (local PS code correction) + olv_dar'; & 100

olv*_ati (hex image data correction) + olv*_dat”; & +00

T10-TN.EPSolv*_ad” (scan imagedata) + olv* i’ f +1,0

;
:

olv*_adk (loca PS code correction) + olv*_dar'; f +1.0

q

olv*_ad (hex image data correction) + olv*_dat’; & +1.0

Test chart no. 3600 for input and output LM: Input Hex data correction by inverse setcolortran-

TI0-2NEPSolv'_ad™ (soan image data) + olv*_da'; 15
olv*_ad (loca P code correction) + olv_dat” s -1.5
olv*_ad (hex image data correction)+ olv* _dar; s -15
T10-4N.EPSolv*_ad” (scan imege data) + ov*_der'; §-05
olv*_ad (local P rection) + olv'_da”"; 05

(local PS code corr

Y

:

olv*_a (hex image datacorrection)+ olv*_da"'; s -05

TIO-BN.EPSolv*_adk (scan image deta) + olv*_dat'; & 405

olv*_ad* (local PS code correction) + olv*_dar”; f +05

:

olv*_acd (hex image datacorrection)+ olv®_d'; § +0.5

TI0BN.EPSolv*_ad (scan image deta) + Olv*_dat'; & +15

olv*_a (local PS code correction) + olv*_dat"; f +15

q
:
;

olv*_ad (hex image datacorrection)+ olv®_dar'; s +1.5

T o Y 7 <
www.ps.bam.de/DE36/10T/T10EOOFP.PS/.PDF; Input LM by olv*, OLV* setcolortransfer
F: Output sqrt Linearization Method (LM) data DE36/10T/OUTLINFP.PS/.PDF in File (F)

H
:

TILIN.EPSolv*_ad" (scan image deta) + olv*_da'; nf +0.0

;
:

I

olv*_acd (local PS code correction) + olv*_da*"; nf -1.0

u
!

olv*_axd (hex image datacorrection)+ olv®_dr; nf -1,0

TLLEN.EPSolv*_ad (scan image deta) + olv*_dat'; nf +10

;
:

/kﬂ

T112NEPSolv*_ad*” (scen image data) + olv*_da'’; nf 2.0

olv*_ad (loca PS code correction) + olv*_dat'; nf 20

:

olv*_ad (hex image deta correction) + olv*_dat"; nf 2,0

:

TL1-AN EPS olv®_ad*" (scan image data) + olv*_da""; nf 40,0

:

olv*_ad (loca PS code correction) + olv_dat”'; nf +0,0

olv*_adl (hex image data correction)+ olv*_dat”; nf +0,0

TLL6N.EPSolv®_ad" (scan image data) + olv?_dat'; nf +20

olv*_adf (loca PS code correction) + olv*_dar; nf +2,0

u
:

olv*_acd (hex image datacorrection)+ olv®_dar”; f +1.0

;

olv*_atl (hex image data correction)+ olv*_dat”; nf +2,0

—

Q
o
o
@

olv*_ad (local PS code correction) + olv*_dat'; nf +40

olv*_ad (hex image datacorrection)+ olv_dar; f +3.0

olv*_adf (hex image data correction) + olv*_dat”; nf +4,0
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Figure 18: Input Linearization and additional square root output modification compared to Fig.

16

Fig. 17 and 18 show very similar results independent of film material (slide and negative) and exposure
e. g. between -2.0 stops and + 4.0 stops for negative film.
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8. Summary

The BAM was the leader for the development of the analog and digital DIN- and ISO/IEC-test charts
for the different office devices.

Input and Output Linearization  (IL and OL) of ISO/IEC-test charts allow to describe the colour by
linear equations for the different office devices.

The BAM has developed methods to linearize both the analog - digital input process and the digital -
analog output process for any device - software combinations.

Linearization is a basis to describe the whole imaging process between the original scene and the
reproduction .

The reproduction property  of the original scene is in many cases for linear devices within the
intended accuracy and a colour management method is then often not necessary.
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