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A methodology for improving the information support of the
prepress system by introducing new information blocks to prevent
errvors and predict the final result before the start of prepress
operations is presented. Conceptual provisions for assessing
the quality of the prepress process have been developed. These
conceptual provisions have become the basis for solving the
problem of systemic and random errors at the planning stage,
created conditions for a significant reduction in prepress time. This
parameterized form allows a formal description of operations, the
determination of relevant quality indicators based on the formed
parameters, and the development of databases and knowledge of
the information support system for the anticipatory quality control
of prepress.

Classification of factors that affect the quality of the prepress
process was carried out. As a result, it is possible to exclude
Jfrom further consideration the factors that are not important for
assessing the prepress quality. The proposed factors form the basis
of the knowledge base of the information system for assessing the
quality of the prepress process.

The method of “anticipatory” quality control was developed.
This method provides the detection of “bottlenecks” in each
technological operation of the prepress process, as a result of
which random and system errors can be avoided. The resulting
indicators of the proposed method are the probability of an error, the
probability of error-free execution of the technological operation,
the cost of controlling the technological operation, and the cost of
eliminating the error.

The information support method for the quality assessment of
the prepress process is proposed. Implementation of the developed
information support methodology for assessing the quality of the
prepress process in the form of an information system for assessing
the prepress quality was carried out. This information system
allows automating the method of “anticipatory” quality control
proposed in this study. Thus, on the example of the technological
operation of color correction and color separation by the “CMYK
color model” parameter based on the use of the expert knowledge
base subsystem, the probability of an error is 1, and the cost of
eliminating the erroris $ 6

Keywords: information support of prepress quality assessment,
prepress errors, color correction, “anticipatory” quality control

0 =,

Received date 02.09.2022
Accepted date 04.11.2022
Published date 30.12.2022

1. Introduction

One of the most significant factors for the successful
development of an enterprise in any industry represented in
the market of goods and services is the ability to compete. A
high level of competitiveness is achieved by providing con-
sumers with quality products. The quality of manufactured
products is one of the key factors in the formation of demand,
which allows enterprises to organize their place in the mar-
ket among many competitors. The degree of product quality
and cost determine the level of profitability of the enterprise.

There are many ways to improve quality, such as the
purchase of expensive equipment, retraining of personnel,
reorganization of the enterprise structure, and optimization
of production processes. As a result, it is important to design
and implement a quality control system based on an informa-
tion system at enterprises of various industries, as well as to
develop a quality control method that will ensure error-free
execution of the process.

Such a system becomes an integral part of the production
process in ensuring quality control. The introduction of a
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quality control information system significantly reduces the
costs of enterprises associated with the occurrence of defects
and helps to deal with the difficulties that become an obstacle
to production: from the purchase of materials to the delivery
of products to customers. Its task is to check carefully selected
data, detect deviations of parameters from the planned values,
find the cause of the deviation, troubleshoot the problem, and
check the compliance of the planned data (standard or norm).
The areas of use of the quality control information system
have no borders, and the printing industry is no exception.
Enterprises engaged in the manufacture of printed products
have many technological processes.

The most important stage of production is prepress. This
stage includes acceptance and verification of original layout
files, trapping, color separation, and output of photo forms
on printing plates using Computer to Plate (CTP) systems.
Often at this stage, there is a large number of errors in the
performance of technological operations. Therefore, the use
of a quality control information system and the method of
anticipatory control is necessary to avoid and prevent errors
at the stage of planning a technological operation.




For a printing company, the use of such a system will
have significant monetary costs. However, this allows iden-
tifying possible areas of errors and predicting the final result
before the start of the operation. It is also possible to reduce
the time for repeated control and increase the competitive-
ness of the enterprise.

These aspects determine the relevance of the problem of
information support for quality assessment of the prepress
process.

Usually, quality assessment of the prepress process is
based on the use of instrumental means (spectrophotometers,
densitometers) and appropriate information systems for the
automation of prepress processes. But at the same time, er-
rors often appear, usually of subjective nature, such as layout
errors, inaccurate combination of raster structures in the pro-
cess of rasterization, trapping errors, and errors of designers in
the preparation of the original printing layout. Ignoring such
seemingly insignificant errors leads to a considerable deterio-
ration in product quality. There is an urgent need to control
the occurrence of errors at certain stages of prepress. Because
the approach based on neglecting design, rasterization, color
separation, layout, and trapping errors complicates the mech-
anism for assessing the quality of the prepress process. When
trying to go beyond these limitations for operational quality
control of prepress, objective difficulties arise. These difficul-
ties are associated with the lack of automated tools that allow
optimizing the process of information support for assessing
the quality of the prepress process, in particular, to improve
the efficiency and quality of image compression.

These difficulties should be overcome by developing a
methodology of information support for assessing the quality
of the prepress process. The essence of information support
in this sense is to assess the quality of prepress at the plan-
ning stage using the appropriate information system. The
central link of this methodology is the method of “anticipato-
ry” quality control based on the assumption that random and
systemic errors may occur in the production process.

The creation of this methodology will provide an ef-
fective toolkit for improving the information support of
publishing and printing. In addition, the development of an
information support methodology for assessing the quality of
the prepress process will create conditions for improving the
competitiveness of printing houses and obtaining certain ef-
fects from implementation in production. In particular, this
can increase the number of customers of printing products as
a result of improving the prepress quality.

2. Literature review and problem statement

The practical need for the prompt creation of high-qual-
ity printing products causes the corresponding scientific
interest in the problems of information support for assessing
the quality of the prepress process. Thus, in the work [1], a
methodology for assessing the quality of digital printing is
proposed. It also outlines the main components that should
be included in the relevant information system for assessing
the quality of digital printing. But this work does not take
into account the specifics of prepress.

The study [2] proposes a prepress algorithm for printing
on fabrics. The basis for this study was a project-oriented
approach. However, the study does not provide opportu-
nities to consider the full range of parameters of prepress
operations.

The study [3] is devoted to the justification of the choice
of equipment for printing on fabrics. The specifics of infor-
mation support for this process, including some prepress
parameters, are considered. However, the work does not con-
tain a description of the most significant factors that affect
the quality of the prepress process.

The work [4] presents a systematic review and discussion
of the final illustration of the prepress design of printing
products. A description of the procedure for improving the
quality of the graphic design of products is given. But the
work does not focus on information support for assessing the
quality of the prepress process as a whole.

The analysis of the use of modern prepress automation
tools and examples of automated processing for individual
prepress tasks is proposed in [5]. At the same time, consid-
eration of the problem of information support of the prepress
process is quite narrow in terms of the issues examined and
is intended mainly to improve the quality of individual au-
tomation tools.

The study [6] presents a methodology for packaging
quality control using an integrated production flow system
in prepress. Particular attention in this work is focused on
creating accurate prints with computer-processed data.
However, the paper lacks an algorithm for assessing the
quality of printing products at the planning stage using an
appropriate information system.

In [7], a description of the prepress process for offset
printing technology without isopropyl alcohol in a moisten-
ing solution is proposed. This technology solves the problem
of prompt creation of high-quality printing products. How-
ever, the issue of determining the conceptual provisions of
quality assessment of the prepress process remains open in
the study.

The work [8] proposes the development of a methodology
for designing a publishing and printing web portal, which
provides effective tools for information support for prepress
processes. However, the work does not contain a description
of the basic procedures for prepress quality assessment.

The scientific work [9] considers possible “bottlenecks”
of prepress. However, this study does not take into account
the need to prevent system errors for improving the quality
of the prepress process.

The description and analysis of adaptive image process-
ing algorithms for printing are given in [10]. But the study
does not contain recommendations for the optimal selection
of parameters of the prepress process based on the informa-
tion system.

The method of automated balancing of vector illustra-
tion and its software implementation to create a high-qual-
ity printing publication is proposed in [11]. However, this
scientific work does not consider the design of a conceptual
database model and the creation of an information system for
assessing the quality of the prepress process.

Thus, the analysis of scientific research on the problems
of improving the prepress quality indicates the absence of a
holistic scientifically based information support methodol-
ogy for assessing the quality of the prepress process in the
works under consideration.

3. The aim and objectives of the study

The aim of the work is to develop an information support
methodology for assessing the quality of the prepress pro-




cess. This will make it possible to improve the information
support of the prepress system by introducing new infor-
mation blocks to prevent errors and predict the final result
before the start of prepress operations.

To achieve the aim, the following objectives were set:

— to develop conceptual provisions of quality assessment
of the prepress process;

—to classify the factors that affect the quality of the
prepress process;

— to develop a method of “anticipatory” quality control;

— to implement the developed information support meth-
od for assessing the quality of the prepress process.

4. Materials and methods

The object of research is the prepress process.

The subject of research is methods and means of quality
assessment of the prepress process.

In the course of the study, the following hypotheses were
formulated:

— hypothesis 1: the use of an information system for the
prepress process will allow controlling the occurrence of
errors at certain stages of prepress and the quality of the
process;

— hypothesis 2: using an information system, it is pos-
sible to identify areas of errors and predict the final result
before the start of the operation;

— hypothesis 3: printing enterprises that produce print-
ed products can improve their quality by incorporating an
information system into the technological process. This
information system should perform the functions of prevent-
ing prepress errors and predicting the final result before the
start of prepress operations;

— hypothesis 4: the quality of the prepress process can
be improved if the process is evaluated at the planning stage
using an appropriate information system.

An applied problem identified on this topic is the occur-
rence of errors when performing prepress operations.

The scientific problem is the lack of methods and means
to prevent prepress errors and predict the final result before
the start of prepress operations.

The following research methods were chosen:

— generalization — for the formation of conceptual provi-
sions for assessing the quality of the prepress process;

— classification — to identify and justify the main factors
that affect the quality of the prepress process;

— deduction — for parameterization of prepress operations;

— analysis and synthesis — to design a conceptual data-
base model and create an information system for assessing
the quality of the prepress process.

The information system for prepress quality assessment
was developed using Microsoft Access (USA).

3. Results of research on the development of an
information support method for quality assessment of the
prepress process

5. 1. Development of conceptual provisions of quality
assessment of the prepress process

When developing the method and means for assessing
the quality of the prepress process, it is necessary to take
into account the specifics of the prepress stage: the presence

of consistently interrelated technological operations, each
of which may contain an error. Errors can be random and
systemic, but mostly systemic. Control of each techno-
logical operation of the prepress stage and error checking
are carried out only after the execution of the stage as a
whole.

Thus, a contradiction arises. The need to ensure a given
level of quality of printing products requires the introduc-
tion of additional elements of the quality control system.
On the other hand, the complication of the quality control
system will increase financial costs and time of the techno-
logical process, and as a result, the order.

Overcoming this contradiction and prepress optimiza-
tion are possible based on the use of conceptual provisions of
quality assessment of the prepress process.

To form a list of conceptual provisions for assessing the
prepress quality, experts in the publishing and printing field
were involved. Such experts were specialists-technologists
of the enterprises Globus Book Factory LLC, Unisoft PE,
Astron+ LLC and Balance-print LLC. Based on the survey
of experts, the following list of conceptual provisions for as-
sessing the quality of the prepress process was formed.

Provision 1. The prepress process contains both sys-
temic and random errors. Therefore, it is necessary to use
the method and means of controlling the prepress process
that will result in the production of quality products
and increase the level of competitiveness. Regarding the
elimination of systemic and random errors, we are talking
about errors in color separation, color correction, trapping,
layout, imposition, PS file writing, and rasterization. To
determine the indicators that should be improved, it is
necessary to develop a parameterized form of description
of each prepress operation. This parameterized form will
allow a formal description of operations, determination of
relevant quality indicators based on the formed parameters,
and development of databases and knowledge of the infor-
mation system to support the anticipatory quality control
of prepress. Automation of anticipatory quality control of
the prepress process should be carried out for any type of
printing product. To ensure such irrelevance to specific
types of printing products, a table with order character-
istics should be created in the database of the information
system of prepress quality control.

Provision 2. Improvement of the process quality is possi-
ble by preventing system errors. The implementation of this
provision will make it possible to prevent system errors at
the stage of planning prepress operations, which will ensure
the correct and effective execution of the production process
as a whole.

Provision 3. Detection of system errors should be car-
ried out based on the information system. In the process
of error detection, the information system will highlight
the most problematic areas of the prepress and production
processes.

Provision 4. Reduction of the prepress time is possible
with the optimal selection of parameters of technological
operations based on the information system. On the example
of trapping, we are talking about such parameters as stroke
width, percentage of the trapping zone of vertical and hori-
zontal lines, accuracy of object contour calculation, etc. For
the optimal determination and selection of such parameters
of prepress operations, a parameterized form of description of
each technological operation should be created. As a result of
the optimal selection of parameters, the decision of the infor-




mation system will be explained to the user at a qualitative
level based on the use of the knowledge base.

Provision 5. Visual representation of the possible result
before performing the operation will reduce the rate of errors.

Each of the prepress operations has a corresponding set
of parameters, which are determined by the relevant require-
ments for the final type of printing products and require cer-
tain verification and control. Let’s consider the parameters
of the main prepress operations.

To describe the parameters and determine the quality
indicators of prepress operations, it is advisable to use the
Backus-Naur form. The main technological operations of
parameterization are color separation, color correction, trap-
ping, layout, imposition, PS file writing, and rasterization.
To automate the quality control process, it is more expedi-
ent to use a parameterized form. The parameterized form
makes it possible to determine the main quality indicators of
prepress to be improved in the context of this study. As an
example of such a parameterized form, the following form for
making a book edition can be given:

1) color separation and color correction:

<image>:= <color model><tone correction><color
correction><dot gain><angle of reticle grating>;

<color  model>::=<CMYK>|<Grayscale>|<Bit-
map>[<Duotone>;

<tone correction>::=<lightness>|<midtones>|<shad-
ow>;

<color correction>::=<white balance>|<color model
channel values>;

<dot gain>:=<17 %>[<20 %>|<50 %>;

<angle of reticle grating>:=<300>|<450>|<900>;

<printed area>:=<ink amount>|<printing method>|<-
paper type>;

2) trapping:

<image>::= <screen width, pt><background color>;

<screen width, pt>::=<0.55-2.20>|<0.36—
1.44>|<0.27-1.08>|<0.18-0.72>;

<background color>::=<internal trapping><external
trapping>;

<internal trapping>:=<object colors>;

<external trapping>::=<neutral optical color density>;

3) layout:

<page parameter>:=<paragraph parameters><type
page size>

<page size><binding position>;

<paragraph parameter>:=<character parameters><in-
dents><paragraph>

<formatting method>;

<character parameter>:=<font><case><width>;

<font>:=<type><size><face>;

<type>:=<TimesNewRoman>|<Arial>|<.>;

<face>:=<normal>|<italic>|<.>;

<case>::=<uppercase>|<lowercase>;

<indent>:=<left>|<right>|<before>|<after>;

<paragraph>:=<indent from the first line>|<indent of
the first line>;

<formatting method>::=<left margin>|<right mar-
gin>|<center>|<width>;

4) imposition:

<imposition>:=<imposition type><type page for-
mat><number of lines in the notebook><orientation and
location of each line><fold number><print sheet size>
<mo><gathering><binding type>;

<imposition type>:=<portrait>|<sheetwise>;

<orientation and location of each line>:=<head
down>|<head up>;

<fold number>::=<1>|<2>|<3>|<4>;

<type page format>:=<line length>|<line height>|<-
field sizes>;

<number of lines in the notebook>::=<2>|<4>|<8>;

<print sheet size>:=<width>|<length>;

<mo>:=<1/8>|<1/16>|<1/32>|<1/64>;

<gathering>::=<flat>|<saddle>;

5) PS file writing:

<PS file>:=<designed layout><font set><service in-
formation>.

<layout>:=<text>|<illustrations>;

<font set>:=<type>;

<service information>::=<cut
marks>|<lead crosses>;

marks>|<fold

6) rasterization:

<raster image>:=<color model><lineature><dot
shape>;
<color model>::=<CMYK>|<Grayscale>|<Bit-

map>|<Duotone>;
<lineature>::=<65lpi>|<1001lpi>|<133lpi>|<150]
pi>|<2001pi>;
<dot shape>::=<round>|<square>|<elliptical>.

Implementation and development to improve the pre-
sented parameterized model will attract specialists in the
field of information technology and programming.

3. 2. Classification of factors affecting the quality of
the prepress process

To assess and control the quality, it is necessary to deter-
mine in-production and non-production factors that must be
taken into account. In general, these factors include:

1) engineering (technical) factors that determine the
design parameters of the manufactured product:

—state of technical documentation;

2) production (technological) factors that determine:

—level and state of production tooling;

—condition of test equipment and quality of measuring
and control equipment;

3) social factors that characterize:

— qualification of employees involved in the production
process;

—selection, location, and movement of personnel;

— relationships in the team;

—living conditions;

—organization of rest during non-working hours;

5) organizational factors that characterize:

— state of technological discipline;

—compliance with the principles and methods of scientif-
ic organization of work;




—depth of product market research;

— quality management policy;

— organization of information support;

— organization of catering and recreation at the enterprise;

6) economic factors that characterize:

—relationship between product quality, cost, and price;

— forms of remuneration and amount of wages;

—organization and conduct of economic accounting;

—procedure of crediting and financing for quality im-
provement;

—system of moral and material incentives for making
quality products.

Having analyzed the general classification of in-produc-
tion and non-production factors, it should be noted that to
reflect the specifics of the prepress process, it is necessary to
clarify the classification. In-production factors include those
that are related to the ability of the enterprise to produce
products of proper quality, that is, depending on the activ-
ities of the enterprise itself. The following groups of factors
are distinguished: technical, production, supporting, subjec-
tive-personal, and organizational.

Technical factors have the most significant impact on
product quality, so the introduction of new technology, the
use of new materials, and the accuracy of production plan-
ning are the material basis for the production of competitive
products. Due to production factors, the company has the
opportunity to track the latest technological innovations,
applying them in the production cycle to improve quality.
Supporting factors are necessary for the order to be execut-
ed on time with minimal costs, if all the needed tools are
available. It is also necessary to take into account the sub-
jective-personal factors that determine the quality of order
execution by production staff. Organizational factors are
associated with improving production and labor organiza-
tion, increasing production discipline, and responsibility for
product quality. Such classification of factors for the quality
of the prepress process can be presented as follows:

1) technical factors that determine:

—state of technical documentation (technological,
post-operational, route maps);

—level of the publication project;

2) production factors that determine:

—level and state of production tooling;

—availability of appropriate equipment for technological
operations;

—availability of measuring and control means;

3) supporting factors that determine:

—availability of appropriate software;

—availability of text and illustration materials;

4) subjective and personal factors that determine:

—level of organization of management and planning of
the prepress process as a whole, and individual operations;

— qualification level of employees;

5) organizational factors that characterize:

—compliance with the principles and methods of scientif-
ic organization of work;

—depth of product market research;

— quality management policy;

— organization of information support.

The given classification of in-production and non-pro-
duction factors can be incorporated into the knowledge base
of the information system being developed, with indicators
that characterize them, on the basis of which the quality of
prepress stages will be assessed.

3. 3. Development of the method of “anticipatory”
quality control

The method of “anticipatory” quality control is based on
the idea that systematic errors can be eliminated thereby
ensuring high-quality technological operations at the plan-
ning stage.

The method of “anticipatory” quality control assumes
that random and system errors can occur in the production
process. By identifying bottlenecks in each technological
operation of the prepress process, it is possible to avoid the
occurrence of random and system errors. The method of “an-
ticipatory” quality control provides efficient data processing
and is designed for ongoing quality control in the production
process.

The method is based on obtaining information by calcu-
lation and includes five stages:

1) parameterization of technological operations (an ex-
ample of using such parameterization is presented in subsec-
tion 5.1 of the paper);

2) determining the degree of significance of parameters
in terms of prepress control;

3) calculation of the probability of an error in the param-
eter value, in the context of the technological process;

4) calculation of the error probability for technological
processes in general;

5) calculation of expected losses.

The first stage is the parameterization of technological
operations. The prepress process consists of several techno-
logical operations, which in turn have certain parameters to
be controlled.

The presented parameterization will allow you to quickly
navigate which technological operation a particular parame-
ter belongs to, as well as what its value may be.

The second stage is to determine the degree of signif-
icance of the parameters in terms of prepress control. At
this stage, the expert assessment is taken into account,
that is, based on the analysis regarding at which stage
errors occur more often, the degree of the need to control
the parameters of this operation is determined. Such de-
termination of the degree of significance of the parameters
of technological operations will make it possible to reduce
the time for additional control and immediately pay atten-
tion to problem areas.

The third stage is the calculation of the probability of an
error in the parameter value in the context of the technologi-
cal process. That is, based on the possible number of errors in
the parameter value of a particular technological operation
and the number of operations performed, the probability of
an error can be calculated. The formula for calculating the
error probability is as follows:
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where Pg;; — the probability of an error in the i-th parameter
of the j-th technological operation;

mg;; — the number of errors when performing the j-th
technological operation in the i-th parameter;

n; — the number of executions of the j-th technological
operation.

The probability of errors in the j-th technological opera-
tion is calculated by the formula:

k
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where Pg; — the probability of an error in the j-th technolog-
ical operation;

Pgij — the probability of an error in the i-th parameter of
the j-th technological operation;

k — the number of parameters.

The probability of error-free execution of a technological
operation is calculated by the formula:

P, =1-T](1-B,) ®

!
J=1

where Pg — the probability of error-free execution of the
technological operation;

Ppj — the probability of an error in the j-th technological
operation.

The fourth stage is the calculation of error probability in
general for technological processes. The calculation formula
is as follows:
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The fifth stage is the calculation of expected losses. The
cost of controlling the technological operation and the cost
of eliminating (correcting) the error are calculated.

The cost of control is calculated by the formula:

Z.=t.*C, ©)

where ¢, — the time of the technological operation;

C — man/hour cost.

The cost of eliminating errors in the j-th technological
operation:

Z=Zy*P,, (6)

where Zg; — the cost of eliminating the error set by the expert;
Pgj — the probability of an error in the j-th technological
operation.

5. 4. Implementation of the developed information
support methodology for quality assessment of the pre-
press process

The information support method of the quality assess-
ment of the prepress process taking into account the need for
“anticipatory” control is proposed:

— stage 1 — parameterization of prepress operations. The
purpose of this parameterization is a formal description of tech-
nological operations for further use in the information system;

— stage 2 — determination of in-production and non-pro-
duction factors that must be taken into account in the qual-
ity assessment of the prepress process;

—stage 3 — “anticipatory” quality control of prepress
operations based on the corresponding method. The need to
use this method is due to the fact that it allows eliminating
systematic errors thereby ensuring high-quality technologi-
cal operations at the planning stage;

— stage 4 — designing a conceptual database model and
creating an information system for assessing the quality of
the prepress process.

To design the database of the information system, Micro-
soft Access, the Microsoft Office package, was chosen. The
database was designed in several stages:

1) study and analysis of the problem area;

2) database formation;

3) definition of the essence and its attributes;

4) creation of tables.

Below is the list of created tables.

The “Type of product” table, Designer mode, is shown
in Fig. 1.

=101 |

Field name | Data type | Description | -
% Type of product_id Counter
Name Text ‘:-
Field properties
General | substitution |
Field size Long integer
MNew values Consecutive
Field format
Caption
Indexed field Yes (matches are not allowed)
Smart tags -

Fig. 1. “Type of product” table, Designer mode (developed in
Microsoft Access)

The “Type of product” table is used to store information
about the product type, where the “Name” attribute is the
name of the product type. The “Type of product” table, Table
mode, is shown in Fig. 2.

B Type of product: table ) ;EEL)ﬁ
Type of product_id Name
+ 1 Book
. + 2 Journal
. + 3 Brochure
¥ 4 Booklet
(%] | (Counter) |

Fig. 2. “Type of product” table, Table mode (developed in
Microsoft Access)

The “Order” table, Designer mode, is shown in Fig. 3.

m_. =10] x|
Field name Data type ]Ii)ascriptionlﬂ

Order_id Counter
Number of the order Text
Data/time of the arder Text
Type of product_id Numeric
Executor {full name) Text ﬂ
Field properties
General | Substitution |
Field size Long integer
Mew values Consecutive
Fleld format
Caption
Indexed field Yes (matches are not allowed)

Smart tags

Fig. 3. “Order” table, Designer mode
(developed in Microsoft Access)

The “Order” table is used to store information about the
order, where the “Number” attribute is the order number, the
“Date/Time” attribute is the date and time of the order, the
“Executor (full name)” attribute is the last name, first name,
and patronymic of the order executor. The “Order” table,
Table mode, is shown in Fig. 4.




B Order: table

Date/time of the order

Order_id Number of the order

=101

Executor (full name)

Type of product_id

| JE

+
[ W N =

0

1
1
1
1

Fig. 4. “Order” table, Table mode (developed in Microsoft Access)

During the pre-diploma practice, various types of errors
that occur in the prepress were identified. On the basis of the
obtained data on errors, the “Errors” table was created. The
“Errors” table, Designer mode, is shown in Fig. 5.

M =101 x|
Field name Datatype | =

Error_id Caunter |

Characteristics of the order_id | Numeric

Reason Text

Cost of elimination (UAH) | Monetary =

Field properties
General | Substitution |

Field size Long Integer

New values Consecutive

Field format

Caption

Indexed field Yes (malches are not allowed)

Smart tags

Fig. 5. “Errors” table, Designer mode (developed in
Microsoft Access)

Error_id Character. order_id

Character. order_id

The “Errors” table is used to store information about er-
rors during the operation, where the “Cause” attribute is the
cause of the error, the “Cost of elimination (UAH)” attribute
is the cost of eliminating the error. The “Errors” table, Table
mode, is shown in Fig. 6.

The “Parameters” table, Designer mode, is shown
in Fig. 7.

The “Parameters” table is used to store information
about the parameters of the operation, where the “Type of
parameter” attribute is the name of the parameter of the
technological operation, the “Cost of control (UAH)” at-
tribute is the cost of parameter control. The “Parameters”
table, Table mode, is shown in Fig. 8.

The “Technological operation” table, Designer mode, is
shown in Fig. 9.

The “Technological operation” table is used to store
information about the technological operation, where the
“Name” attribute is the name of the technological operation.
The “Technological operation” table, Table mode, is shown
in Fig. 10.

=101

Cost of elimination (UAH)

1 1.the angle of inclination of the raster grating is greater than required
2 2. RGB color model is set, not CMYK

Fig. 6. “Errors” table, Table mode (developed in Microsoft Access)
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| Field name I Datatype | Description ||
| I |

Numeric
Text

=

Field properties

General
Field size
New values
Field format
Caption
Indexed field
Smart tags

| Substitution |

Long integer
Consecutive

Yes (matches are not allowed)

Fig. 7. “Parameters” table, Designer mode (developed in Microsoft Access)

B Parameters: table )

Field name Technological operation_id

=10Ix|

Type of parameter Cost of control (UAH)
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1111 % dot gain

2/2.21 color model

3/ 3.3.1 screen width (pt)

4 4.4 paragraph parameters

5/551 type page format
B 6.6.1 service information
7! 7.7 lineature

Fig. 8. “Parameters” table, Table mode (developed in Microsoft Access)




The “Technological process” table, Designer mode, is

shown in Fig. 11.

The “Technological process” table is intermediate. It con-
nects two tables, “Order” and “Technological operation”. The
“Technological process” table, Table mode, is shown in Fig. 12.

B Technological operation: table - ..d_fn il
Field name Data type | Description |:l
Technological operation_id Counter
Mame L Mumeric ;I
Field properties
General ] Substitution I
Field size Long integer
Mew values Consecutive
Field format
Caption
Indexed field Yes (matches are not allowed)
Smart tags

Fig. 9. “Technological operation” table, Designer mode (developed in Microsoft Access)

Technological operation: table

| Technological operation_id I Name I
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+
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+

1 1. color correction is a type of conversion

2 2. color separation is the separation of colors

gisa p

tion method

3 3. trappi
4 4 Iajro_ut is the assembly of pages

5 5. imposition is the position placement

6 6. PS file writing - PostScript destination

7 7. rasterizing is a method of foregrounding
8 8. output of films, printing plates

Fig. 10. “Technological operation” table, Table mode (developed in Microsoft Access)

The “Characteristics of the order” table, Designer mode,

is shown in Fig. 13.

[ Technological process: table ol _]ﬂ]ﬁl
Field name Datatype | Description |a
Technological process_id Counter
Order_id Numeric
Technological op-eratlun_i:! = Numeric -:i
Field properties

General
Field size
New values
Field format
Caption
Indexed field
Smart tags

Substitution |

Long integer
Consecutive

Yes (matches are not allowed)

Fig. 11. “Technological process” table, Designer mode
(developed in Microsoft Access)

B Technological process: table
Technological process_id | Order_id | Technological operation_id I

The “Characteristics of the order” table is used to store
information about the characteristics of the order, where the
“Value” attribute is the value of the technological operation

parameter. The “Characteristics of the order” table,
Table mode, is shown in Fig. 14.

Microsoft Access was chosen as the software for
interface development and, based on the formulated re-
quirements, the interface of the information system was
developed, which contains the following components:

1) “Screensaver” window (Fig. 15);

2) “Enter order data” window (Fig. 16);

3) “Select technological operation”
dow (Fig. 17);

4) “About the system” window (Fig. 18);

5) “View the result” window (Fig. 19).

The designed information system will allow
storing data on errors in the prepress process and
on places of error occurrence. Also, the designed
information system makes it possible to issue rec-
ommendations for eliminating errors and provides
maximum control at the planning stage.
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. 12. “Technological process” table, Table mode (developed in Microsoft Access)




Characteristics of the order_id | Counter

Order_id | Nun'!arh:

Parameters_id - Numeric

Value Text

Field name

General ] Substitution |

Field size Leng integer

New values Consecutive
form: N

Fig. 13. “Characteristics of the order” table, Designer mode (developed in Microsoft Access)

B Characteristics of the order: table

Parameters_id

b | s | |

INFORMATION SYSTEM FOR
FORECASTING THE QUALITY OF
PREPRESS TECHNOLOGICAL
PROCESS

Fig. 15. “Screensaver” window (developed Fig. 17. “Select technological operation” window (developed

in Microsoft Access)

Circulation
Format

Cover type

| Chromaticity (block)

Paper type
Paper density (g/m2)

Fig. 16. “Enter order data” window (developed
in Microsoft Access)

Technological operation
|emr eodrection and color separation

Parameter
[eator mode

Value

Fr-mt

in Microsoft Access)

ABOUT THE
SYSTEM

This information system for assessing the
quality of the prepress process is able to
partially replace a specialist expert in
solving a problem situation. ki
Its task is to check carefully selected data,
detect deviations of parameters from the
planned values, find the cause of the
deviation, eliminate the problem, control
the compliance of the planned data
(standard or norm)

Fig. 18. “About the system” window (developed

in Microsoft Access)
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Technological operation
I calor correction and color separation

Parameter

Icobul model

Value

CMYK
Probability of
BIror occurrence

Elimination cost

Fig. 19. “View the result” window (developed
in Microsoft Access)

6. Discussion of the results of the development of the
information support methodology for quality assessment
of the prepress process

Within the framework of this study, the information
support methodology for assessing the quality of the pre-
press process was developed. In the process of creating
the methodology, the key factors that affect the quality of
the prepress process were taken into account, as well as
systematic errors in the performance of each technological
operation. The proposed methodology is a continuation of
the authors’ research on the development of the information
support method for publishing and printing. Possible areas
of the practical application of the proposed methodology are:

— management of prepress processes;

— quality assessment of the prepress process;

— information support of publishing and printing.

The developed methodology closes the problematic part
of information support for quality assessment of the prepress
process in terms of controlling the occurrence of errors at
certain prepress stages. This is achieved due to the method
of “anticipatory” quality control developed by the authors
and is explained by the corresponding results of the designed
information system.

Based on the results of the development, the following
conclusions can be made about the possible practical appli-
cation of the information support methodology for assessing
the quality of the prepress process:

1. The method of anticipatory quality control should be
used for such stages of the prepress process as color correc-
tion, color separation, trapping, layout, imposition, PS file
writing, rasterization, output of films, and printing plates.
The corresponding calculations should be carried out using
formulas (1)—(6).

2. To organize the system of the “anticipatory” quality
control method, it is advisable to use the information sys-
tem. Order data is entered in the form shown in Fig. 16. The
designed information system has the following advantages:
availability, reduced cost and danger, permanence, the
possibility to obtain expert knowledge from many sources,
reliability, explanation, quick response, complete and correct
answer.

3. The initial loading of information into the database of
the designed information system (Fig. 1-3) initiates a fairly
narrow range of errors. Basically, these are the problems
with the inconsistency of data during loading and native
errors of loaders, that is, what was not tracked in the test
data. During the period of information accumulation, you
may encounter the fact that the database management sys-
tem (DBMS) will not withstand the flow of information. To
reach the system’s design capacity, various kinds of errors
should be corrected.

The obtained results of the study on developing the
information support method for assessing the quality of the
prepress process are adequate within the prepress operations
of printing enterprises.

The developed information system allows automating
the implementation of the proposed “anticipatory” quality
control method. Thus, on the example of the technological
operation of color correction and color separation by the
“CMYK color model” parameter based on the use of the ex-
pert knowledge base subsystem, the probability of an error
is 1, the cost of eliminating the error is $ 6 (Fig. 19).

The advantages of the proposed information support
method for quality assessment of the prepress process are as
follows:

—the opinions of leading specialists of printing en-
terprises regarding the formation of a list of conceptual
provisions for assessing the prepress quality are taken into
account;

— the idea that systematic errors can be eliminated there-
by ensuring high quality of technological operations at the
planning stage is laid as a basis for creating the method of
“anticipatory” control;

—a parameterized form of description of technological
operations, which allows designing various options for auto-
mation systems is created.

The disadvantages of the created information support
methodology for assessing the quality of the prepress process
include the fact that it does not take into account risk and
uncertainty that may arise in the decision-making process.

In the process of using the proposed results, the follow-
ing subjective limitations may be imposed:

— to automate all the parameters of prepress operations
described in the created methodology, it is assumed to use
specialized software for the content management system;

— the list of factors that affect the quality of the prepress
process may vary depending on the specific conditions of
each technological operation.

Further areas of research may include:

— evaluation of the efficiency of the prepress process;

— development of a risk management methodology for
the prepress process;

— development of a decision support methodology for
improving the prepress quality.

In the process of implementing these research areas, the
following difficulties may arise:

— when evaluating the effectiveness of the prepress pro-
cess, it may be difficult to determine a generalized effective-
ness indicator and quantify its components;

—in the process of developing a risk management meth-
odology for the prepress process, one may face the problem of
selecting acceptable risks;

— in the development of a decision support methodology
for improving the prepress quality, it may be difficult to iden-
tify factors to overcome uncertainty.




7. Conclusions

1. Conceptual provisions of quality assessment of the
prepress process were developed. These conceptual provi-
sions outlined a range of the main directions and parameters
in relation to which systemic and random prepress errors
should be eliminated. The use of these conceptual provisions
in the development of methods and tools for assessing the
quality of the prepress process will solve the problem of sys-
temic and random errors at the planning stage. As a result, it
is possible to significantly reduce the time of prepress, and,
consequently, the entire production process.

2. Classification of factors that affect the quality of the
prepress process was carried out. This made it possible to
exclude from further consideration the factors that are not
important for assessing the prepress quality. The proposed
factors form the basis of the knowledge base of the informa-
tion system for assessing the quality of the prepress process.

3. The method of “anticipatory” quality control was
developed. This method makes it possible to identify “bottle-
necks” in the performance of each technological operation of
the prepress process, as a result of which random and system
errors can be avoided. The resulting indicators of the pro-
posed method are the probability of an error, the probability
of error-free execution of the technological operation, the
cost of controlling the technological operation, and the cost
of eliminating the error.

4. The implementation of the developed information
support methodology for quality assessment of the prepress

process was carried out. The specifics of parameter selection
are determined by the relevant data of the database and
knowledge base of the designed information system, which
are selected by the expert in the process of using it. The prac-
tical result of this methodology is the developed information
system for assessing the prepress quality. This information
system allows automating the method of “anticipatory”
quality control proposed in the paper. In the example of the
technological operation of color correction and color separa-
tion by the “CMYK color model” parameter, the probability
of an error is 1, the cost of error correction is $ 6.
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