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The new version of the video centration system from Rodenstock is still based
onto the approved method of a stereoscopic 3D measurement. In this paper the
new features of the third generation of the so-called ImpressionIST® family are
shown. For the first time the high accuracy of this system due to an automated

calibration procedure is presented.

1 Introduction

In the ophthalmic industry lenses get more and
more individualized to generate the best possible
performance of a spectacle for the wearer. In con-
trast to technical optics, the lenses of a spectacle
are more or less freely positioned in front of the
eye. Mostly the position is more dependent on
fashion then on the needs for an optimum of the
visual system. In addition the eye and its optical
axis are not fixed to one position but vary with
gaze direction. With the free-form technology it is
possible to compensate a lot of the induced errors
by generating an individualized surface depending
on the individual parameters of a spectacle frame
and its wearer (see Fig. 1). With these parameters
the exact position and orientation of the lenses in
front of the eyes is determined. Therefore a meas-
urement of these parameters with high accuracy is
important and an optical 3D measurement system
is the best choice.

Corneal Face
sl form angle (FFA)

Corneal vertex
distance (CVD)

Pantoscopié tilt (PT)  Interpupillary distance (PD)

Fig. 1 The individual parameters of a spectacle wearer

Since the first generation of our video centration
systems [1], the measurement procedure is based
onto a stereoscopic dual camera system. By find-
ing the same point in the images of two different
cameras and with the knowledge of the position of

these cameras to each other the 3D position of the
point can be calculated.

2 Improvements of the third generation

The ImpressionIST® 3 is the third generation of the
so called video-centration system from Rodenstock
for measuring the individual parameters of specta-
cle wearers and it was launched in 2013. Since the
first system from Rodenstock in 2004 these sys-
tems are based onto a two camera stereoscopic
3D measurement. This measurement system is still
unique in the market and shows a high accuracy
compared to other systems. Through the honored
new design (iF design award 2012) the weight and
the size of the whole system could be halved com-
pared to its predecessors. Also a fast manual
height adjustment system could be integrated to
adapt the different human heights and all these is
done in three different realizations (stand, wall and
table version) to make the system as flexible as
possible (see Fig. 2).

Fig. 2 The three realizations of the ImpressionIST® 3

Another big advantage of the mechanical setup is
that in a service case the whole optical system can
be easily exchanged, therefore reducing service
time. The optical system was redesigned with now
two SMP cameras and in combination with its ob-
jective a bigger field of view and a higher depth of
focus (~15cm) could be achieved. These both im-
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provements make it much easier to place a cus-
tomer inside the 3D measurement volume and the
overall measurement time is reduced. Each cam-
era is looking slightly from the side to the meas-
ured customer and the customer can look freely at
the mirror. These improvements lead to a natural
body posture within the measurement process and
this is important because the body posture has a
strong influence of the position and the angle un-
der which the client is looking through the glass.

Inside the device there is an electronic board
which connects the two cameras to a WLAN-
Module for the communication with a measure-
ment computer. The calibration data of the meas-
urement system with the internal and external
camera parameters is saved directly onto the
camera memory. These two features enable a free
positioning of the analysis computer and that any
computer can be attached to any measurement
system.

3 Calibration quality in series production

The most important point of the video centration
system is the exact measurement of the individual
parameters. Therefore a robust calibration proce-
dure is needed to achive a high accuracy of the
stereoscopic measurement system for all devices
in production. This was realized by the develop-
ment of a fully automatic calibration mechanism.
The slider of each ImpressionIST® 3, which con-
tains the stereoscopic camera system, is placed
inside a calibration camber within the production
process. In this chamber the light condition is al-
ways the same. Then 26 images of a calibration
plate in different positions and orientations in the
field of view of both cameras are used for the in-
ternal and external calibration (see Fig. 3). The
positioning of the calibration plate is done via a
robotic arm. This whole procedure enables a high
quality calibration of all systems.

Fig. 3 The images of the calibration target in both cam-
eras of one video centration system inside the calibration
camber

4 The accuracy of the system

The last step before delivery of the ImpressionIST®
3 to the optician is a test measurement of a test
object printed on a metal plate. The reference val-
ues of this object are for pupillary distance 81mm
and for the face form angle 0°. In Fig. 4 the distri-
bution of the measured values for 499 different
devices are shown.
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Fig. 4 The distribution of the measured values for the
pupillary distance (top) and face form angle (bottom) of
the test object for 499 different devices

These results show the high accuracy of this video
centration system, which fulfill the needs for the
realization of high performance progressive addi-
tion lenses [2]. The shown standard deviation (Fig.
4) for the pupillary distance and the face form an-
gle is comparable of competitive products investi-
gated in [3]. But what is much more important,
here it is shown, that the exact values of a refer-
nece are measured with a high accuracy.
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