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Abstract

It is necessary to combine the various kinds of process
parameters in production printing process such as design, material
used in imaging process, platemaking, printing, post-printing, and
some instructions for the operator. Freely exchanging these
parameter data to all node in the production process for the
printing industries may encourage much progress in constructing
an economize and intelligent production system. ISO/TC130/WG2
is developing AMPAC standard in cooperation with Japanese IPTS
working group for establishing exact and easy communication
among various fields around printing production process.

The purpose of this standard is to prepare a common information
exchange base on a global scale that can be accessed freely as a
world wide distributed database called AMPAC and can be used to
control all parts of the process. This standard can be used in
conjunction with other standards such as standardized workflow
management systems and/or Digital Network Production System
(DNPS).

This paper shows the concept of AMPAC and some examples of
its usage and also the recent developments in ISO/TC130/WG2.
The basic idea and most interesting application of AMPAC for
constructing intelligent printing system was presented at 1994
TAGA meeting.

Target of AMPAC
AMPAC stands for Architecture Model and Parameter Coding for
graphic arts and is being proposed for ISO standard. This standard
aims to establish a unified communication base of parameter data
exchange through out the whole industry, not just specific
segments or special interest groups. It consist of four parts:
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1) A standard architecture model for defining and inter-relating
the parameters via a six layer structure of increasingly detailed
information,

2) A description of the requirements for the physical and connoting
parameters in printing process from design to delivery,

3) Any and all requirements for the relationship between the
various parameters, and.

4) Requirements for control parameter coding so information can
be sent in a common format.

For achieving the first and second requirements, all the
parameters in printing system were taken into consideration and
classified by using the layer structure as shown in Figure 1.
Upper two layers categorize the systems and system elements as
shown in Table 1. The categorized structure for upper two layers
representing the printing system shall be standardized in Part 1.
The following Parts of the standard will characterize the detail of
the parameters used in the system (Figure 2).

Figure 1. Architecture model for classification of parameter on
printing system
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Requirement for parameter coding
In constructing the database on each site, parameters should be
pointed by using code number defined in Part 2 to Part 7 of
AMPAC. Before Part2 to Part 7 becomes standard, the English
name will be used temporarily for presenting “parameter name”.

Table 1. The upper two layers of AMPAC architecture model.
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Note *1: Category [00] is the dictionary of the assigned vales and use for defining the
values or contents of the special parameter defined in other category. The parameter
name (code) of this category is given as ‘reference’ in data format and the specification of
values associated with this parameter is given in 5th layer of this architecture as values.
Each AMPAC database can prepare the each dictionary as specified dictionary which
shall be given highest priority and replaced in the subset defining the dictionary
although standard common dictionary will be prepared for convenience to common use.
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AMPAC

[ Architecture Model and Control Parameter coding
for Graphic Arts ]

Part 1 : Architecture model for graphic arts database and
standard parameter description in it.
Part 2 : Parameter list and coding — Products of printing
Part 3 : Parameter list and coding — Preprinting
Part 4 : Parameter list and coding — Printing process
Part 5 : Parameter list and coding — Finishing
( Bookbinding and other ) and converting
Part 6 : Parameter list and coding — Material used
in the manufacture of prints
Part 7 : Parameter list and coding — Measurement
and evaluation of process and print images

Figure 2. Expected Document set of AMPAC
( proposal at present )

The dictionary transferring from English parameter name to
code will be prepared immediately after each part and/or whole set
of parameter has been established as standard.

When they are written with alphabet name, they should be
transferred to the code for convenience of data exchange and easy
searching before sending out to another site by using appropriate
utility program. The table and the utility program(JAVA) for
getting the corresponding code from the alphabet name will be
supplied freely through the internet.

Each parameter classified by the upper four layers will have a
unique meaning in whole system so that we get enough
information from the assignment of it in each layer to distinguish
any desired parameter from another. In AMPAC, the assignment
in each layer will be done by using two hexadecimal numbers, so
that eight hexadecimal numbers are required to destine an
arbitrary parameter. The numbers are combined in the order of
layer, the significant two numbers means the assignment of first
layer. Some examples of the assignment are shown in Table 2.
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Table 2. Example of layer structure representation of parameter
and assigned code numbers.
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Requirement for parameter description in database and

communication

The AMPAC database also includes a value, a set of values or a
functional representation driving the parameter value (5thand 6th
layer in architecture of Fig.1). The data format for describing data
contents in database shall be as follows;

manufacturer ; model identifier ;information group ; identifier in
parameter ; parameter name [reference;]; nil ; PRL,PRZ, ... ,Pml ;
@name] ; DIM {; DIMname} { ; DIML, DIMM, DIMT, DIMA, DIMK,
DIMMOL, DIMCD } ; DIM10,; n2 ; DATA1, DATAZ, ..., DATAn2

In the above notation, meaning and a content of each part are as

follows;

Separator of data element. This separator is necessary
when a content of an element is omitted.

manufacturer

Name of manufacturer for machine, machine element or
material, name of designer or creator for design or image.

model identifier

If necessary write numeric number else write “null” which
discriminates products when there are two or more

___products in AMPAC database of a manufacturer.

Information group

The name of receptacle which contains a set of parameters
such as table or class.

Identifier in
parameter

Unique ID number (numeric) which discriminates
parameters from others having same parameter in same
information group. This can be omitted.

parameter name

Parameter code in 8 Hexadecimals defined in Claus 5.1(or

parameter name).

reference

This is used to refer or connect to another information
group, parameter, and/or identifier in parameter. This is
followed by parameter name and written in the form as
:Information group :parameter name :identifier in
parameter:
just after parameter name (parameter ode) if necessary.
Whole of this, last one or last two of above form can be
omitted. In the case of the parameter having ‘000000’ code,
‘reference’ is referred as a parameter of dictionary heading
word. [see ANNEX B B-5]

nl

The number (integer include 0) of parameters relating to
this parameter when the value is calculated.

Number of data. If n2 = 0, the physical dimension and/or
the related parameter and/or the functional relation for
the parameter are defined in this parameter description.

PR*

The related parameter defined 5th layer of AMPAC (see
Figure 1) the parameter code number or parameter name
(temporary use).

For the parameter with “00” code for first layer, the set of

20



PR**s represent the set of the possibly assigned values for
this parameter.

Q/name]

The contents of 6th layer of AMPAC (see Figure 1)

An algorithm (function) for driving the parameter value by
using the relating parameters. The kind of algorithm is
represented by the character designated to ‘@) and each
character has special meaning.

in this case, replace n2 by “1” and put the value in
DATA1
(b) case of Table: TI (integer) ox TR (real) in this case,
replace 22 by numeric calculated from the equation of
n2 =nl + XLi +I1Li
where Li is the line number for i-th parameter in the
table.
DATA which consist of two groups of data array.
First group consist of n1 values which represent the line
number for each related parameter on the table each
related parameter and corresponding values in each
line. Second group contains array of data value by the
last parameter in first order appearance. The example
of data array for parameter al as a function in table
representation of bl and b2 is as follows;
1SO;example;;;al;2;b1,b2;T1;0;0;16;2,4,b1,,b1,,b2,b2, b2, b2,,
Db1(1),b2(1)],D[b1(1),b2(2),D[b(1),b2(3)],D[b1(2),b2(1)),DIb1(
2),b2(2)}, ...,Db1(2),b2(4)]
f Analvtic £ ion: IF 16 )
RF{name] (real) name represents the name of function
(pointer for storage)
(d) membership function under examination
(e) neural expression under examination
(f) CH:character string (2 Byte code or longer such as
UNI-code)
(2) DAY: year/month/day/hour/minute/second
1998/02/10/18/02/04
(h) For the parameter with “00” code for first layer, given
name in this term points to the file name describing the
detail specifications or explanations of given possible
values as PR**,
(1) NON:used for define the physical dimension of
_parameter.[see ANNEX B, B3]

DIM

The way of description for Dimensions of the parameter,
DIM= 0 ; column of index number and DIMN are omitted.
Physical dimension of this parameter shall be given
another line having same parameter definition and
containing Q[name]="NON” in same subset.

DIM= 1 ; index numbers for principal unit

DIM= 2 ; name for Dimensions (see DIMN)
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DIM= 3 ; conventionally used other unit
{ex. % ,density, rpm, dpi, etc.)
DIM= 4 ; special defined unit
DIMN * The name of unit defined in ISO 1000
ex.)N,Pa, J,V,Fetc.
*/Note This term is used only when the content of
DIM equals to 2,3 or 4.]
DIMI, DIMM, index numbers for the base of unit according to ISO 1000
DIMT, DIMA, DIML (Length :m) , DIMMMass ;kg),
DIMK. DIMMOL,  DIMT(Time:sec) , DIMA(electric current ;A),
DIMCD ** DIMKtemperature:K), DIMMOL(mol), DIMCIXcd)
ex.) DIML=1 , DIMT=-1 means velocity
DIMS=1 , DIMA=1 means electric charge
** [Note This terms is used only when the content of
DIM equals to 1.]
DIM10 multiply for unit
ex) k (5109, M (=109, 1 (109, etc.

AMPAC in open production system

A machine and/or machine element is specified by a set of
physical parameter, such as page size and print speed. The
material, image and process are also specified by using a set of
connoting and physical parameters respectively. The set of
parameters specifying an object or process can be regarded as a
subset of AMPAC database. The subset of AMPAC database can be
stored at each distributed site separately and composed to the
contents of other databases, since the data in AMPAC database
have the same format and are written in same manner. Any
production system can use any database if they are permitted to
access into the database through a common communication line.
AMPAC assumes INTERNET to exchange their parameter data as
the common communication line. The storage and transfer by
using AMPAC database can easily construct the OPEN
PRODUCTION SYSTEM.

There could be two portions of communication lines in AMPAC
(Figure 3). One part is the information about the control parameter
set including or excluding the relation between them as an
intelligent database open to the any clients, printing manufactures
and vendors in the world. The other part is closed. If someone
would like to get the private information such as know/how,
specification etc., it is possible to access with permission, with or
without charge, given by each file holder in same manner as
conventional file on web of the Internet.
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Figure 3. Two type of AMPAC communication

Example of usage
Most important and interest usage of AMPAC for constructing
an intelligent production system is shown in present paper[l]. In
this paper, some other examples of description for parameters in
AMPAC database. These examples give some effective information
about AMPAC database such as, how it can work, how it is
generated. They also preview how it will be used.

(A) AMPAC coding for the set of parameter of Japanese Standard
Paper

JNC (Japan National Committee) for ISO/TC130 defines the
standard paper based on Type 1 Printing in ISO12647 Part 1. The
specifications of the paper are given in a set of parameters which
consist of basis weight (127.9g/m?), ISO-brightness (80.0%),
specular gloss (75), smoothness/Beck (1,182.0sec), oil absorbency
(4.7sec), and its color (L*a*b*: 93.5,0.9,1.2).
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JNC ;standard_paper_1; ; ;basis weight;0; ;VR;1;-2,1,0,0,0,0,0;-3;1;127.9

JNC ;standard_paper_1; ; ;ISO _brightness;0; ;VR;1;3;%,0,0,0,0,0,0,0;0;1;80.0

JNC ;standard_paper_1; ; ;specular gloss,0; ;VR;4;unit;0,0,0,0,0,0,0;1; 75.0

JNC ;standard_paper_1; ; ;smoothness/Beck,0; ;VR;1;1,0,0,1,0,0,0,0;0;1;
1182.0

JNC ;standard_paper_1; ; ;oil_absorbency;0; ;VR;1;1;0,0,1,0,0,0,0;0;1;4.7

JNC ;standard_paper_1; ; ;CIE L*0;;VR;1;1;0,0,0,0,0,0,0;0,1;93.5

JNC ;standard_paper_1; ; ;CIE a*0; ;VR;1;1,0,0,0,0,0,0,0;0;1;0.9

JNC ;standard_paper_1; ; ;CIE b*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;1.2

(B) AMPAC coding for the set of parameter of Japan standard ink
SF90

JNC for ISO/130 defines the standard ink SF90 based on ISO ink
color. The standard gives the color coordinate of basic 4 process
inks (CMYK) and second color (RGB) in L*a*b* space.

JNC ;SF90_ink; ; ;Cyan L*0; ;VR;1,1;0,0,0,0,0,0,0;0;1;53.9
JNC ;SF90_ink ; ; ;Cyan_a™0; ;VR;1;1,0,0,0,0,0,0,0;0;1;-37.5
JNC ;SF90_ink ; ; ;Cyan_b*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;-50.4
JNC ;SF90_ink; ; ;Magenta_L*0; ;VR;1;1,0,0,0,0,0,0,0,0;1;46.3
JdNC ;SF90_ink ; ; ;Magenta a*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;74.4
JNC ;SF90_ink ; ; ;Magenta _b*0; ;VR;1;1,0,0,0,0,0,0,0;0;1;-4.8
JNC ;SF90_ink; ; ; Yellow L*0; ;VR;1;1;0,0,0,0,0,0,0,0;1,86.5
JNC ;SF90_ink ; ; ; Yellow_a*0; ;VR;1;1,0,0,0,0,0,0,0;0;1;-6.6
JNC ;SF90_ink ; ; ; Yellow_5b*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;91.1
JNC ;SF90_ink; ; ; White L*0; ;VR;1;1,0,0,0,0,0,0,0;0;1;93.0
JNC ;SF90_ink ; ; ; White_a*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;0.5
JNC ;SF90_ink ; ; ; White _b*0; ;VR;1;1;0,0,0,0,0,0,0;0;1,0.4
JNC ;SF90_ink; ; ;Red_L*0; ;VR;1;1;0,0,0,0,0,0,0,0;1,46.5
JNC ;SF90_ink ; ; ;Red a*0; ;VR;1;1;0,0,0,0,0,0,0;0;1,68.5
JNC ;SF90_ink ; ; ;Red b*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;48.0
JNC ;SF90_ink; ; ;Green_L*0; ;VR;1;1,0,0,0,0,0,0,0,0;1;49.0
JNC ;SF90_ink ; ; ;Green_a*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;-73.5
JNC ;SF90_ink ; ; ;Green_b*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;25.0
JNC ;SF90_ink; ; ;Blue L*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;21.1
JNC ;SF90_ink ; ; ; Blue a*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;20.0
JNC ;SF90_ink ; ; ;Blue_b*0; ;VR;1;1,0,0,0,0,0,0,0;0;1;-51.0
JNC ;SF90_ink; ; ;Black L*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;12.56
JNC ;SF90_ink ; ; ; Black a*0; ;VR;1;1;0,0,0,0,0,0,0;0;1;0.7
JNC ;SF90_ink ; ; ;Black b*0; ;VR;1;1,;0,0,0,0,0,0,0;0;1;1.2

(C) AMPAC coding for the tone value increase given in 1S012647
partb

I1SO12647 part5 gives the standard tone value increase of 11%,
18%, and 11% for screen printing at 40%,60%, and 80% tone value
on film, respectively. The relation about tone value increase can
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also be presented by using AMPAC coding on database, as follows:

1S012647_part5;Typel;tone_value increase;;;1;tone_value_on_film;T1;3;%;6;
40,60,80,,11,18,11
1S012647_part5;Typel;tone_value on_film;;;0;;NON;3;%

In above coding, the relation between tone value on film and tone
value increase is given as a table. The relation can also be coded by
using a set of separate parameters such as:

1S012647_part5;Typel;tone_value _increase;;;1;tone_value_on_film;T1;3;%;2;
1S012647_part5;Typel;tone_value_increase;;1 ;tone_value_on_ﬁlm;TI;3.;4°2’;}2?
1S012647_part5;Typel;tone_value increase;;;1;tone_value_on_film ;TI;S?‘;’;;?
1S012647_part5;Typel;tone_value on film;;;0;;NON;3;% st

(D) AMPAC coding for an example of press machine specification.

Since the specification clearly defining parameter values can be
put in the AMPAC database, suppliers and vendor as well as users
can obtain the information about material, machine and/or
machine element etc. An example of specification for press printing
machine is shown here.

A_company;TypeA;;;Max Paper size 1;0;2;VR;1;1,0,0,0,0,0,0;-3;1;520.0
A_company;TypeA;;;Max Paper size W:0;;VR;1;1,0,0,0,0,0,0;-3;1;375.0
A_company;TypeA;;;Min Paper size L,0;;VR;1;1,0,0,0,0,0,0;-3;1;100.0
A_company;TypeA;;;Min_Paper size W:0;;VR;1;1,0,0,0,0,0,0;-3;1;150.0
A_company;TypeA;;;Max Print area L;0;;VR;1;1,0,0,0,0,0,0;-3;1,5605.0
A_company;TypeA;;;Max_Print area_W:0;,VR;1;1,0,0,0,0,0,0;-3;1;350.0
A_company;TypeA;;;Min Paper._thickness,0;;VR;1;1,0,0,0,0,0,0;-3;1;0.04
A_company;TypeA;;;Max_Paper_ thickness,0;;VR;1;1,0,0,0,0,0,0;-3;1;0.50
A_company;TypeA;;;Max Print speed.0;;VR;3;sph;0,0,0,0,0,0,0;0;1;13000
A_company;TypeA;;; Plate_size0;;VR;1;1,0,0,0,0,0,0;-3;1;510.0
A_company;TypeA;;; Plate_thickness,0;;VR;1;1,0,0,0,0,0,0;-6;1;400
A_company;TypeA;;;Min_number of unit,0;;V];4;number of unit;0,0,0,0, 0,0,
0;0;1;2
A_company;TypeA;;;Max number of unit,0;;V1;4;number of unit;0,0,0,0, 0,0,
0;0;1;8

(E) AMPAC coding of dictionary for assigned value set for each

parameter
AMPAC coding includes the method for giving the list
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(dictionary) of the possible values for a specified a parameter. The
parameters appear in fourth layer of the dictionary having 00 code
in first layer with the following possible values in fifth layer. For
example, the parameter named ‘type_of stich’ appeared in
instruction for bookbinding (design process) will have one of the
values selected from the dictionary which is given in dictionary
with ‘00’ code for first layer in AMPAC database. When there are
six type of stitch, the dictionary of the parameter can be explained
as follows.

JNC;Dictionary_Sample;; 000000:type_of stitch:;6;sewing,sakkle_stitch,side_
stitch,perfect_binding,notch_binding,loose-leaf;

Conclusion

AMPAC has not yet become a standard, but is ready to be.
AMPAC started from a pure academic interest to consider printers
knowledge and intelligence. There are some difference between
knowledge and intelligence. Knowledge consists of many
independent data sets and builds up from bottom of each element
data, but intelligence comes from a top-down over-view. The most
effective data expression should accept both approaches of top-
down and bottom-up. In AMPAC method, knowledge about each
parameter of the production process can be gathered from each
process element in the way of bottom up way and it can be used in
a top down way. The AMPAC standard is a top-down approach
standard unlike other very new types of approach, but it should
have a great effect on new coming digital and open printing
production systems.

This project is supported strongly by the working group (WG4)
in Japanese IPTS (Image Processing Technology Standard )
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