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1.5 Laser Dots and Screen Dots

Today, plates and films are produced 

almost without exception using laser 

imagesetters. All laser imagesetters work 

on the same principle, which is that a 

laser beam, or several in parallel, moves 

line by line over the film or plate. The 

laser is switched on in those areas in 

which the film or plate is to be exposed; 

and where no exposure is required, the 

laser is switched off. The laser beam is 

switched on and off digitally at precisely 

defined cycles, as illustrated in figure 4. 

The individual laser dots are known 

as pixels, a somewhat ambiguous term 

deriving from ‘picture element’, and 

each screen dot is made up of a certain 

number of pixels. This principle lies 

behind the way a screen is constructed 

into the pixel matrix of an imagesetter. 

Understanding this is important in 

order to understand the upcoming 

chapter on screening methods and 

technologies. 

There is also another term which 

seems to cause some confusion. Resolu-

tion refers to the number of laser lines 

per inch and is measured in dpi (dots 

per inch) whereas screen frequency 

refers to the number of screen dots per 

inch and is measured in lpi (lines per 

inch). It is simpler to use the metric 

equivalent and speak of lines per centi-

meter, for example, a 60 screen is a 

screen with 60 lines per centimeter 

or 150 lpi. 
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Figure 4: Laser dots and screen dots.
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Screening Methods

Traditional screening methods were 

described in Chapter 1.1. In this chapter, 

we will cover digital screening, but we 

will also include old screening methods 

when we discuss conventional screening. 

The main purpose of this chapter is 

to talk about screening characteristics 

that are not linked to any one screening 

method. 

2.1 Conventional Screening 

We know that, to be used in print, 

photographs must first be converted 

to screened artwork, but the question 

is ‘how?’. The most common solution 

in the early days of this technology 

was to use the repro camera. This was 

accomplished by placing a precision-

made rotatable glass plate in front 

of the film that was to be exposed. The 

glass plate was etched with a screen 

pattern and when the color separations 

were exposed, the image and the screen 

were superposed on the film, resulting 

in a screened image. Naturally, color 

filters were still required to create the 

individual color separations. 

Conventional screening evolved 

through trial and error. It soon became 

clear what difficulties were involved 

in overprinting colors, especially where 

moiré was concerned (see Chapter 1.4 

for more information on moirés). With-

out knowing the mathematical corre-

lations, it was discovered that cyan (C), 

magenta (M), yellow (Y) and black (K = 

key3) had to be positioned at the 15°, 75°, 

0°and 45°screen angles in order to 

achieve the best results in the overprint. 

Because of the way separations were 

produced, they all had the same screen 

frequency. Conventional screening 

is the answer to solving color shift and 

moiré. 

Later conventional screening used 

a contact screen instead of a glass plate. 

Conventional color screening produces 

offset rosettes in the overprint (see 

Figure 5). 

This rosette is also an overprint 

moiré but is not considered disturbing 

since the screen period is very small 

and inconspicuous. When you look 

at the rosette, it actually seems coarser 

than the screen itself – it seems like 

a screen with one and a half times the 

screen period. 

When screen dots are arranged 

around a white space, it is called a clear-

centered rosette. A clear-centered rosette 

is generated automatically when digital 

screens are created. The advantage of

this is that the dots of the different colors 

are only overprinted minimally. In shad-

ows4, in particular, this shape is more 

open and has slight advantages over the 

dot-centered rosette. A dot-centered 

rosette is one in which screen dots are 

arranged around a dot. Accurate clear-

centered rosettes will rarely be seen 

in practice since even the slightest mis-

registration5 can influence a rosette’s 

shape. 

2

Figure 5: This is what an offset rosette looks 
like when viewing a conventional screen through 
a magnifying glass.
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The 18.4°screen dots are arranged 

so that three dots in one direction are 

followed by exactly one dot in crosswise 

direction. This simple procedure can 

be used to create ‘tiles’of 3�3 screen 

dots that can then be pieced together 

seamlessly. The fourth screen angle 

at –18.43494882292...° is then generated 

accordingly. 

Figure 10: Diagram of an 18.4°screen tile. 
The pattern is repeated every three screen 
dots in both directions.

Screen Tile
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Screen Tile

Looking at the diagrams, you will 

not only notice that the single color sepa-

rations are composed of screen tiles. 

You will also notice that all four color 

separations together are made up of 

screen tiles, each with 3�3 screen dots 

set at 0°. The great advantage of this is 

that, when you create an overprint, any 

moirés there will have a maximum of 

three screen dots in one period. Con-

sequently, moiré will rarely be viewed 

as a disturbance since the period is 

so small. 

Accuracy requirements cannot be 

derived mathematically, unlike with 

conventional screens. Our experience 

shows that this screening method is 

clearly less sensitive to misregistration. 

This method is a solution that can 

be easily implemented and that has very 

good overprint qualities (see Chapter 4.3 

on RT Screening). 

Figure 11: Diagram of a screen composed 
of screen tiles.
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2.3 Frequency-Modulated Screening 

A conventional screen is composed of 

compact screen dots arranged at regular 

intervals. The individual screen dots get 

larger as the density8 increases, whereas 

their screen period and, consequently, 

their frequency remain constant. In fre-

quency-modulated screening on the 

other hand, the frequency of the dots is 

varied, while their size remains constant. 

Frequency-modulated screens are com-

posed of a number of tiny, finely dis-

tributed dots. As their density increases, 

the number of dots increase until they 

touch each other and eventually blend 

in together. To summarize, what changes 

in this screening method is mainly the 

frequency. 

To learn more about what factors 

should be taken into consideration when 

using a frequency-modulated screening 

process, see Chapter 4.7 on Diamond 

Screening. 

2.3.1 Dithering 

Dithering 9 has mainly been used for 

laser and inkjet printers. The individual 

laser dots are distributed as finely as 

possible in an orderly pattern, as you 

can see in the following example. Today, 

error diffusion is usually used (see 

Chapter 2.3.2). 

You will notice that these images 

become considerably darker when they 

are copied and are not really suited for 

further processing. The laser dots are 

not distributed well enough for this pur-

pose, with a border line that is much 

too long appearing between the black 

and white elements (see Chapter 1.5, 

Laser Dots and Screen Dots). As described 

in Chapter 7 on screens in print, errors 

occur mainly at the borders of screen 

dots when film is copied to the printing 

plate and as a result of dot gain in print. 

For that reason, screen dots should be 

placed as compactly as possible to mini-

mize the size of the border line as much 

as possible. 

2.3.2 Error Diffusion

Several kinds of error diffusion are also 

used for laser and inkjet printers. These 

methods decide whether a pixel will 

be exposed or not by comparing the cur-

rent pixel with some type of dot matrix 

and by taking into account the adjacent 

pixels. Usually, intermediate tints are 

approximated by distributing white and 

solid pixels. Each of these pixels will 

give you a difference to the nominal 

density, and you are basically making 

an ‘error’ that you are attempting to 

rectify. This principle will be explained 

briefly using the classic Floyd-Steinberg 

filter. 

The ‘errors’ that originate when four 

adjacent pixels are screened are added up 

with the statistic weightings shown in 

the following diagram. In this procedure, 

the current pixel density, marked by an 

asterisk, is added up with the statistical 

weighting of 16 (the sum of the other sta-

tistical weightings) and divided by the 

sum of all statistical weightings. The 

result is then compared with a threshold 

value and if the result is larger than the 

Figure 12: An example of dithering.

Figure 13: Statistical weighting in fast scan10 and slow 
scan directions using error diffusion.

threshold, the pixel is then exposed. 

It is not exposed if the result is smaller 

or equal to the threshold. 

Naturally, this method only calcu-

lates those adjacent pixels that are 

actually set. The ‘errors’ that were made 

when each pixel was set continue to 

diffuse (hence error diffusion) until 

the current pixel is corrected. 
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This method tends to create artifacts11

in an image, with the flaws depending 

on the image. The statistical weights can 

be varied at random to avoid this from 

happening, but then you are creating 

relatively uneven tints in your image. 

The various error diffusion methods are 

very popular despite several disadvan-

tages, in particular the time-consuming 

mathematical computations. 

2.3.3 Random Screening 

As the name already implies, dots are 

arranged quasi randomly in this type 

of screening. This process, however, 

at the same time makes sure that tints 

with a constant gray tone are depicted 

as smoothly as possible and repeating 

patterns are avoided. A purely random 

arrangement of dots would create an 

image that appears very grainy. 

Heidelberg’s Diamond Screening 

is one of the quasi random screens. This 

screening method makes it possible 

for you to have a print with an almost 

photo-like quality, achieving a sharp-

ness in detail that is not possible with 

any other screening method. The usual 

offset rosettes that are so disturbing 

do not appear with this method, but 

instead your result can best be com-

pared to a color photograph. 

2.4 Line Screens 

Firstly, the dot shape is what makes line 

screens different from conventional 

screens. The lines begin in the highlight 

area as small dots, then change to elon-

gated ellipses that grow into lines. If lines 

were used instead of dots in conventional 

screening, the printed image would not 

have any advantages. Line screens do 

have the great advantage that two colors 

with a 90°angle can be overprinted 

without creating a color shift. 

Heidelberg’s recently developed 

Megadot and Megadot Plus make opti-

mal use of line screen benefits. Thus, 

Megadot and Megadot Plus cannot be 

compared to the screens described so 

far. Megadot and Megadot Plus do not 

create offset rosettes, but instead pro-

duce impressively smooth color prints, 

where the superior type of smoothness 

is obvious not just with coarser screens 

but also when a standard 60 l/cm screen 

(150 lpi) is used. 

Line screens have almost the same 

dot gain as conventional screens (see 

Chapter 7.2 for more information on dot 

gain in print). In contrast to Diamond 

Screening, Megadot screening does not 

require more care in its processing than 

conventional screening does. However, 

unlike Diamond Screening, moirés 

between the screen and the original 

cannot be avoided. 

Megadot screens do well in color 

newspaper printing, where the rosette 

in the coarser screens can often be 

very disturbing, as well as in the pro-

duction of high quality art work, where 

excellent smoothness in the print is 

possible even with relatively low screen 

frequencies which are easier to print. 

Because the typical offset rosette is miss-

ing, details can be reproduced more 

accurately. 

Unfortunately, line screens are not 

that well suited for silk screen printing 

since lines tend to produce moiré more 

readily in this process than in other 

screening methods. 

Figure 14: A comparison between a standard screen 
and a random screen for 12.5% ink coverage.
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Screening Technologies

This chapter deals with the technical 

implementation and approximation of 

the screening methods described so far. 

In PostScript®, the dot shapes can 

be defined through functions that are 

then internally transformed to matrices. 

Every screening technology described 

in this book saves screening information 

as matrices. There are two basic methods: 

1. The threshold matrix. 

2. The lookup table. 

In the first method, threshold values 

are saved in the matrix and compared 

with the corresponding position in the 

image when it is being exposed. If the 

density is greater than the threshold 

value, the relevant position is exposed, 

otherwise it is not. Heidelberg’s screen-

ing technologies are based on this 

threshold matrix method. 

With lookup tables, a bitmap is saved 

for every possible density level. Screen-

ing is done by simply selecting the appro-

priate density level from the memory 

and by outputting the bitmap directly. 

3.1 Single-Cell Screening 

(PostScript Level 1 Screening) 

Single-cell screening was the only way 

to create screens at angles in PostScript 

Level 1. PostScript Levels 2 and 3 brought 

enhancements that will be described 

briefly after we cover HQS Screening®. 

Single-cell screening is the most 

basic form of rational screening and 

will be explained first to have a better 

understanding of the context. 

As already mentioned, rotated 

screen dots must be constructed into 

the recorder’s dot matrix. This is done 

by using the next possible screen angle 

and next possible screen frequency 

where the corners of the screen dots fall 

on whole recorder pixels. A larger screen 

tile is then formed based on the indi-

vidual screen dots, the so-called screen 

meshes or halftone cells. The screen is 

constructed by placing these tiles seam-

lessly side by side. The tile in our example 

consists of a 4�4 screen mesh. 

Single-cell screening does not allow 

for many screen angles and screen fre-

quencies. Even if the example only has 

a deviation of 1°, it is enough to create 

significantly visible moiré in the over-

print. The deviation in screen angle and 

the different screen frequency of the 

screen angles both contribute to moiré. 

This is a problem for color reproduc-

tion in particular because there are only 

very few combinations that have usable 

overprint properties. It is only possible 

to create a subset in RT screening. 

Every user should note that standard 

PostScript screening has quite a few 

restrictions as to what screen frequen-

cies and angles can be used which in 

turn affects the quality you can have. 

3

PostScript
Screen Mesh

X
15° 14.036°

Figure 15: Standard PostScript screen cell.
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3.2 HQS Screening 

HQS is short for High Quality Screen-

ing. In principle, it is a rational screen-

ing technology that allows excellent 

approximations of irrational screen 

angles. In HQS, a screen cell consists 

of many screen dots to achieve a closer 

approximation. The screen dot corners 

only have to fall on whole recorder 

pixels every few screen dots. This type 

of screening, also known as supercell 

screening, allows a relatively close 

approximation of screen angles and 

screen frequencies. The supercells are 

then placed together to form a screen 

tile, similar to the example used in the 

previous chapter. Because screen tiles 

can become quite large in this process, 

they are not shown here graphically. 

The fact that every supercell can be 

converted into same-sized, rectangular 

screen bricks can be mathematically 

proven. A screen is then made up of 

these bricks. This is not done by placing 

the bricks side by side as with square 

screen tiles but by creating a staggered 

wall. The screen bricks are often only 

the size of one row of screen tiles and 

since these bricks are usually pretty 

long, address computations rarely have 

to be done. 

14.036°

Figure 16: Standard PostScript screen tile.

Figure 17: HQS supercell. The nominal screen mesh 
(red arrows) and the screen cell that was actually 
generated (black arrows) match quite well.
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Relatively good screen angle and 

screen frequency approximations are 

also possible with smaller, easy-to-pro-

cess cell sizes as well. The supercells 

often contain redundancies12 that can 

be removed to further reduce memory 

requirements. 

In HQS, all angles typically have 

slightly different screen frequencies. 

As a result, moiré in the overprint is 

a decisive criterion to remember when 

selecting suitable supercells for the 

color print. For this reason, a program 

was developed to calculate screen 

angle/screen frequency combinations 

without any disturbing moiré in the 

overprint. HQS and RT screening use 

supercells made from several screen 

dots; they are enhancements of Post-

Script screening. 

The rational screening methods dis-

cussed this far (as also used by other 

manufacturers) are all bound to the dot 

matrix of a particular recorder. As a 

result, only certain screen angles and 

frequencies can be generated by it, 

something which imposes restrictions 

on quality as well. 

3.3 Supercell Screening 

In this section, we will briefly go into 

other screening options in PostScript. 

A more detailed description would not 

fit the framework of this book and is 

really only of interest to software pro-

grammers. 

Ten screen types are described in 

PostScript®3™ (see PostScript Language 

Reference. Third Edition). A few of these 

are still based on single-cell screening 

(see Chapter 3.1) and the better screens 

are based on supercell screening which 

we just mentioned in the previous 

section. Screen tiles are saved in some 

screen types, but this requires quite a 

lot of memory. The most complex screen, 

the Halftone Type16, is on par with 

an HQS screen with regard to its screen 

angles and screen frequencies. There is 

no advantage over HQS, and calculating 

a threshold matrix is more laborious. 

Two differently sized rectangles are 

taken from the screen tile and placed 

seamlessly side by side (see Figure19). 

With Halftone Type16, Adobe®has 

opened the world of supercell technol-

ogy to RIP manufacturers who do not 

have their own screening technology. 

Nevertheless, the considerable hurdle 

of generating threshold values still has 

to be overcome. There is no PostScript 

screening method that produces better 

quality results than HQS. 

3.4 IS Technology 

Irrational Screening (IS) has made cut-

ting-edge technology available to Post-

Script RIPs. This screening method is 

used to create extremely precise screen 

angles and screen frequencies. IS is used 

in the names of specific screens based 

on IS technology. 

There are two very different imple-

mentations of IS technology: one for 

hardware and one for software. The 

two different implementations achieve 

practically the same results for screen 

angles and screen frequencies, but the 

algorithms used to calculate the screens 

are very different. 

Figure 18: HQS screen ‘brick’. 

Figure 19:
PostScript Halftone Type 16 tiles: Calculating 
addresses in the RIP is much more complicated 
than with HQS screen bricks. 
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3.4.1 Classic IS Implementation 

in Hardware 

Unlike the steps used in rational screen-

ing, a 15°angle can’t simply be created 

by going three steps forward and one 

step to the side. Instead, the sequences 

involved in creating IS screen dots are 

irregular and do not repeat themselves. 

The starting point for creating a 

screen is a dot matrix13 that, in newer RIP 

implementations, consists of 128�128 

elements. The dot shape is stored as a

12-bit gray tone in this matrix. We have 

illustrated what this dot matrix looks 

like when shown three-dimensionally. 

The various screen angles are gener-

ated by transforming the coordinates 

system in the imagesetter into the mainly 

rotated coordinates system of the dot 

matrix. Technically, this transformation 

takes place in a RIP that calculates the 

dot matrix coordinates on-the-fly14. 

With one set of coordinates defined 

as the starting point, the address incre-

ments15 are added up very accurately 

in x and y direction, and in this way the 

coordinates are calculated for the dot 

matrix. The gray tone stored in the dot 

matrix is compared to the density found 

in the image, and depending on the 

results of this comparison, the relevant 

recorder pixel is exposed. The exposed 

area is equivalent to a horizontal sec-

tional plane through the dot matrix. 

If the dot matrix limit is reached 

during calculation, the overflowing bit 

is simply cut off and the resulting rest 

of the address is used as the new coordi-

nates. This step can be repeated as often 

as desired. At the end of a row, the start-

ing point of the new row is calculated 

by adding those address steps to the start-

ing point of the previous row. 

The RIP does not address each ele-

ment in the dot matrix during a run; dif-

ferent elements are used for each run 

for the15°angle depicted in the example. 

However, it can happen that the same ele-

ments are always addressed with 0°and 

45°angles. This will be described in more 

detail in the pages to follow. 

IS screening gives you a screen period 

that is accurate to ±0.000000015 and  

a maximum angle error of ±0.0000012°. 

In other words, the first systematic devi-

ation from the nominal position by just 

one recorder pixel will occur only on a 

film that is larger than 80 m � 80 m. The 

level of inaccuracy found in supercell 

processes when approximating to con-

ventional screens varies and amounts 

to some screen dots in every normal 

recorder format (see Laser Dots and 

Screen Dots in Chapter1.5). 

Figure 20: IS screen dots set an angle of 15°. The 
sequences involved in IS screening are irregular 
and do not repeat themselves.

Figure 21: Diagram of a dot matrix. Gray tones, which 
are shaped somewhat like this if a round-square dot, 
is used, are stored in a matrix with an edge that 
is 128 elements long in x and y direction. 
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Slowscan

Slowscan

Figure 23: Diagram of a screen dot with symmetrical 
resolution in fast scan direction (rotational direction 
of laser mirror or drum) and slow scan direction 
(feed direction). Size: 16�16 pixels. 

Figure 24: Diagram of a screen dot with double the 
resolution in fast scan direction (rotational direction 
of laser mirror or drum) compared to slow scan 
direction (feed direction). The reproduction of the 
dot shape is considerably better. Size: 16�32 pixels. 

Feed Direction v

Start of Screening

Figure 22: Transformation of coordinates in the RIP. 
Details can be found in the text.

This high level of precision has its 

price. Special hardware is needed here 

because the calculations must be gen-

erated quickly and yet must be exact. 

A software implementation would be 

much too slow. A further improvement 

in quality can be made without invest-

ing too much in hardware, namely by 

doubling the number of recorder pixels 

in fast scan direction. However, to do 

this, the imagesetter must support the 

asymmetric resolution mode and must 

be able to process the resulting data 

which is now doubled. Some imageset-

ters are not familiar with this mode, 

others must reduce their imaging 

speed, and others again only support 

asymmetric resolutions up to a certain 

value. Asymmetric resolution not only 

reproduces a better dot shape, but also 

increases the number of pixels per screen 

dot and in turn the amount of density 

levels that can be displayed. 

It isn’t hard to see the advantages 

in having many recorder pixels per 

screen dot. 

An example of this: A screen dot 

made of eight laser lines is created if

a120 l/cm screen (300 dpi) is exposed 

with a recorder resolution of 1000 l/cm 

(2540 lpi). Only 64 (8�8 = 64) different 

density levels can be displayed using 

such a screen dot, which is by no means 

enough. Even if the imagesetter pixels 

are doubled in fast scan direction,128 

20 An Introduction to Screening Technology Screening Technologies
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density levels are still not enough to show 

a gray scale smoothly in an ink coverage 

going from 0% to100%. Breaks, or band-

ing16, especially in the dark end of the 

scale, are very noticeable. 

Because the human eye is very sensi-

tive to differences in dark areas, approxi-

mately 1000 density levels are needed 

to display a smooth vignette, at least if

it is constructed of even tints. See Tips 

and Tricks in Chapter 8 for more details. 

Multidot technology is implemented 

to achieve the greatest number of den-

sity levels possible. The dot matrix mem-

ory is no longer loaded with just one 

dot, but with four, nine, or even16 dots. 

Each dot differs slightly from the next, 

and the result is that adjacent screen 

dots also vary slightly. The difference is 

so small that it is not detected by the 

naked eye since the eye only recognizes 

integral densities. The selective use of

this technology, depending on the reso-

lution and frequency, will guarantee 

that more than 1000 density levels are 

always available. However, in most cases 

only 256 gray levels of that can be used 

because of the PostScript interpreter. The 

only exception to this is smooth shad-

ing, which is described in Chapter 8.2, 

Vignettes. 

Figure 25: Comparison of a calibration with 8-bit 
and 12-bit resolution. 

Despite PostScript restrictions, the 

quality of vignettes, film linearization 

(see Chapter 6.7) and calibration (see 

Chapter 6.6) of the printing process 

benefit substantially from the minimal 

1000 gray levels possible in screening. 

Not all input levels can be mapped 

to an output level if mapping in process 

calibration is 8 bits to 8 bits (standard 

in PostScript). As a result, steps are 

lost and breaks occur in the vignettes 

(see Chapter 8.2 for Tips and Tricks – 

Vignettes). If mapping in process cali-

bration is 8 bits to12 bits, there is usu-

ally an output level for every input 

level. The high number of output levels 

reproduced is due to the higher reso-

lution in the12-bit dot matrix. Normally, 

no steps are lost during a conversion 

from 8 bits to12 bits, resulting in notice-

ably smoother vignettes. 

The principles described here for 

Multidot and 12-bit screen resolution 

can be applied to all Heidelberg screens. 
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3.4.2 Modern IS Implementation 

in Software (Soft IS) 

The software solution for irrational 

screening is the most recent develop-

ment in a long list of screening tech-

nology innovations to come from 

Heidelberg. 

The classic hardware IS algorithm 

cannot be processed quickly enough 

in software. This is why the software 

solution is based on completely different 

algorithms which are basically similar 

to the HQS process described earlier. 

Some crucial changes have removed the 

HQS restrictions and enable full screen 

angle and frequency compatibility with 

IS hardware screening. 

Asymmetric resolutions are not sup-

ported in the way they are in the hard-

ware implementation, not even when the 

film or plate recorder is capable of doing 

so. In the software solution of this tech-

nology, it takes twice as long to calculate 

screens when the resolution is doubled 

in fast scan direction, and the prolonged 

imaging time is unacceptable. This 

apparent shortcoming is compensated 

for in Multidot technology by expanding 

the dot matrices to more than 16, the 

result of which is a vignette quality with 

practically no difference between the 

hardware or software implementation. 

The software solution does have a 

cost advantage because the user doesn’t 

have to purchase special screening hard-

ware such as the Delta™ Tower. A 500

MHz PC will have approximately the 

same screen performance as a Delta

Tower as long as there are no other 

complex operations running on it. 

Probably the biggest advantage 

of Soft IS technology is that IS, RT, HQS, 

Diamond Screening and Megadot can 

all be made available in one and the 

same product, so the user doesn’t have 

to worry about whether to choose HQS 

or IS when buying a solution. The over-

all trend to software solutions makes 

this a future-oriented solution. 

The quality of Soft IS is the same as 

for hardware IS, so separate print proofs 

are not necessary. The print samples in 

this book can also be used as references 

for Soft IS. Soft IS speaks for itself – 

it provides the best possible quality 

with the least amount of effort. 
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Screen Systems and Dots4

This chapter is intended as a reference 

for the various screen systems and dot 

shapes. It does not build upon the previ-

ous chapters, so it is possible that some 

of the details from earlier sections are 

repeated here. 

In color reproduction it is not a mat-

ter of just supplying black-and-white 

film for the four color separations, but 

of achieving optimal overprint prop-

erties for the repro material. There are 

only a few combinations of angles and 

screen frequencies that guarantee good 

results so that is why it is important 

to hit on exactly these combinations. 

We use the term ‘screen system’ 

when talking about such a combination. 

A screen system always has four screen 

angles, although the corresponding 

screen frequencies may differ. The fre-

quencies are selected to minimize moiré 

in the overprint, which is why you can’t 

simply overprint any screen frequency. 

Most screen systems have several dot 

shapes with which they work optimally. 

RT, IS, Megadot or Diamond Screen-

ing is strongly recommended for color 

work, and not the standard PostScript 

screening. 

Several screen frequencies can be 

chosen for each screen system. The value 

shown for frequency is a nominal value, 

meaning that not all angles will be pro-

cessed with precisely this screen fre-

quency. The nominal value usually refers 

to 0°or 45°. Related to the nominal value, 

the relation between the screen fre-

quencies and the various angles remains 

constant, which means that overprint 

properties do not depend on the screen 

frequency but only on the system used. 

The overprint quality of most of the 

screen methods that do not use IS screen-

ing technology depends on the screen 

frequency selected. This is also the case 

with HQS screen filters17. 

Many programs allow users to enter 

arbitrary screen angles and screen fre-

quencies. This data is then approximated 

more or (usually) less accurately (see 

Chapter 2.1.2 on Accuracy or Chapter 3.1

on Single-Cell Screening). However, 

since there are only a few combinations 

of screen angles and frequencies that 

guarantee good overprint results, 

it makes no sense for users to enter 

arbitrary screen angles. 

4.1 Screen Angle Direction 

Screen angles were discussed in the pre-

vious chapters without explaining how 

they are measured. The absolute posi-

tion of the angle also wasn’t important 

in previous discussions. 

The only thing that is crucial for the 

overprint is the relative positioning of 

one angle to another. This fact and the 

fact that PostScript has no specifications 

in this respect meant there was never 

a uniform standard in the past. The zero 

position was almost always 12 o’clock, 

but the counting direction was either 

clockwise or counter-clockwise, depend-

ing on the output system. The develop-

ment of digital screen proofing systems 

created a new scenario. To get a proof 

with the exact same screen, film and 

plate recorders must act the same as the 

proofing system. 

That is why new products implement 

screen angles in a standardized form, 

irrespective of the output system. This 

is based on DIN 16547. The angles are

counted as on a compass. Zero degrees 

is north and the counting direction 

is clockwise. These approaches always 

refer to the finished print. On an offset 

film, it means that the type must be 

right-reading, and the emulsion side 

is usually face down. The examples 

used follow this principle. 

In practice the user must clarify 

whether the system will follow the 

standard or be device-specific. 

The dot shape also plays an important 

role in establishing the screen angle. 

Because of the symmetry in round and 

round-square dots, there are no clear-

cut angles, but instead there are always 

two equally good angles staggered by 

90°. The elliptical dot and the line screen 

are in contrast to this as they both have 

clearly defined angles that are measured 

in the direction of the first dot chain 

or the line. All of the following systems 

are defined for elliptical dots. Angles 

rotated by 90°also occur if the dots show 

symmetric properties. 

Screen Systems and Dots An Introduction to Screening Technology 23



The above rules are not valid, or 

only to a certain extent, for situations 

in which Heidelberg screens are deac-

tivated and PostScript screens are acti-

vated. Such cases depend on how the 

application sets up screening. A deviat-

ing dot shape can cause a 90°angle rota-

tion even if angles that are compatible 

with Heidelberg screens are specified. 

A reverse counting direction is also 

possible. 

This chapter will now describe the 

screen systems in the same order used 

for screening methods in Chapter 2 and 

then the dot shapes that are suitable 

for each of these systems. 

4.1.1 Print Results 

Colors in the overprint can seem differ-

ent as a result of the varied overprint 

properties of rosettes, line screens and 

frequency-modulated screens. 

This happens although the dot gains 

in the single separations are identical 

and cannot be avoided even if you cali-

brate your plate or film output device. 

Further optimization of the printed 

result in all tonal values can only be 

achieved by using color management 

on the basis of ICC profiles. This refer-

ence book was printed intentionally 

without ICC profiles. 
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