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Statistical Evaluation of Printing Alignment
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Abstract: This paper describes the measurement and evaluation of print alignment for the seLEcTric Composer, and discusses the
suitability of statistical techniques for achieving both. This paper deals extensively with techniques and procedures for collecting data;
however, it is not intended to define a generalized method for statistical evaluation. Printing alignment is shown to be described objec-
tively and precisely by the distribution of measured misalignment; misalignment is precisely defined.

Introduction
In any useful printing system, the alignment of printed char-

acters, in relation to each other and to the writing line, must
meet certain standards of accuracy. For the IBM SELECTRIC
Composer, the total standard of print quality was set ex-
ceptionally high and therefore rigid control of alignment
accuracy was especially necessary. Absolute accuracy was
desirable but recognized as not obtainable because of the
mechanical limitations inherent in the design of any system.
Furthermore, absolute accuracy was not essential to satisfy
the needs of the user. Therefore, the first problem was to
determine the lowest acceptable quality level. This was set
after consideration of the user’s need, the cost and time re-
quirements in development necessary to attain various
quality levels, and the field effort that would be necessary to
maintain any given quality level over the lifetime of the
machine.

The second major problem was to develop objective pro-
cedures for evaluating the quality of printwork on any sam-
ple and to reliably compare any sample with the standard.
The actual measurement of the relative position of one
character with respect to another posed no problem since
many good optical systems were available. However, it was
not practical to measure the total population of characters
and character combinations that could be composed into a
sample. Therefore, it was necessary to develop and validate
a procedure for sampling and measuring only a small part
of the total number of combinations and inferring by statis-
tical means the quality of the sample.

A third problem was that of relating the changes in print-
work quality to the several generations of Composer de-

velopment models and to changes in various mechanisms as
development progressed. Again, statistical methods were
used so that samples could be objectively evaluated.

This paper describes the methods which were used in
evaluating the printwork of the seLectric Composer and
the rationale behind many of the decisions that were re-
quired before a workable procedure was achieved. The use
of these methods has enabled the designers of this system to
predict and control alignment quality.

Alignment quality
To define alignment quality, three premises were required.

First, it was assumed that the specified character location
(that is, the combination of horizontal spacing and vertical
position on the writing line as specified by the type de-
signer) was optimal and correct. Second, it was assumed
that any measurable departure from that specified location
was an alignment deviation. (This does not necessarily mean
that such a departure was an alignment error, nor does it
mean that alignment quality was necessarily reduced if such
a departure existed. This will be discussed below.) Third, it
was assumed that deviations of one kind rank equally with
those of another, e.g., that characters spaced too closely
together were as significant a deviation as characters spaced
too far apart.

With these assumptions there was a basis for defining
alignment quality; in an idealized system alignment is in-
versely proportional to the number of deviations and to the
magnitude of the displacement from the specified locations.
In a practical system, however, additional factors must be
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