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MICROSCOPY SYSTEM AND METHOD

This application claims the benefit of priority application
DE 103 35 644.4 filed in Germany on Aug. 4, 2003. The
subject matter of this application is incorporated herein by
reference.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a microscopy system and
method for presenting an image of an object to one or plural
users. The invention further relates to a microscopy system
and method of generating stereoscopic images of an object
for one or plural users.

A conventional microscopy system comprises a micros-
copy optics having an objective arrangement including an
objective arrangement, and a pair of oculars, and a mount
having plural mounting members which are displaceable
relative to each other. One of the mounting members carries
the microscopy optics such that the microscopy optics is
displaceable in space and may be positioned by a user
relative to an object to be inspected. For this purpose, the
user grasps with their hand one of the mounting members or
aportion or chassis of the objective arrangement to move the
objective arrangement to a desired position relative to the
object. However, if the user has to perform manipulations
with working tools in both hands, they will have to release
the tool from their hand to displace the objective arrange-
ment with their hand with the intention to inspect the object
from a different perspective, direction or view point. Only
after displacing the objective arrangement with their hand
can the tool be grasped again to continue their task.

It appears that the procedure illustrated above of changing
the perspective and view point of the microscopy optics is
troublesome. An improvement to this problem is suggested
in U.S. Pat. No. 5,345,087. According to this suggestion, a
measuring system is mounted on the microscopy optics for
measuring a position of the microscopy optics relative to the
head of the user. The measuring system further controls
actuators of the head to perform movements such that the
microscopy optics is permanently maintained in a position
relative to the mount of the user such that the user is
permanently able to look into the oculars of the microscopy
optics. If the user moves their head, the microscopy optics
will follow such movements automatically. This has the
result that the microscopy optics is sort of fixedly connected
to the head of the user.

If the user now wants to turn their view away from the
oculars for a short moment to have, for example, a direct
view onto the object or onto an adjacent portion of the table
to pick up a further tool, this will be impossible with the
conventional system. Since the microscopy optics continu-
ously follows every movement of the head of the user, the
user will finally not be able to avoid looking through the
oculars and to look by the side of the oculars to the table.
This is the reason why the suggested system was not
successful in practise.

SUMMARY OF THE PRESENT INVENTION

The present invention has been accomplished taking the
above problems into consideration.

It is an object of the present invention to provide a
microscopy system and method allowing a user to readily
change a position of the microscopy optics relative to the
object.
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It is a further object of the invention to provide a micros-
copy system and method allowing sufficient freedom of
movement to the head of the user such that the user may turn
their view away from the microscopy optics.

It is a further object of the invention to provide a micros-
copy system and method suitable to providing representa-
tions of the object to one or plural user.

It is a further object of the invention to provide a micros-
copy system and method allowing to change a stereo base of
a stereoscopic representation of the object.

The invention provides a microscopy system and method
for presenting a representation of an image of an object for
inspection by at least one user. A microscopy system to
which the invention is applicable may comprise a micros-
copy optics having an objective arrangement for imaging an
object which may be disposed in an object plane of the
objective arrangement, and a visualizing unit for presenting
an image of the object to the user; a first support for
supporting at least the objective arrangement of the micros-
copy optics in a region close to the object to be inspected,
wherein the first support comprises at least one actuator for
displacing the objective arrangement relative to the object to
be inspected; a first position sensitive unit configured to
detect a position of a body portion of the user relative to a
predetermined first location; and a control system compris-
ing a first control portion configured to control the at least
one actuator of the first support with respect to a displace-
ment of the objective arrangement in dependence of a
displacement of the head of the user.

The visualizing unit may comprise, for example, two
oculars, such as a binocular, which is mounted on the
objective arrangement. Further, it is also possible that the
visualizing unit is independent from the objective arrange-
ment and may be freely displaced thereto, and the visualiz-
ing unit may comprise a display carried by the head of the
user, such as a head mounted display. Such visualizing unit
is supplied with image data representing the image to be
displayed. The image data may be generated by a camera
associated with the objective arrangement and may be
supplied to the display unit via a cable or a wireless
connection.

The microscopy system may also comprise plural visu-
alizing units for supplying representations of the object
obtained by one common objective arrangement to plural
users.

According to a first aspect of the invention the micros-
copy system comprises an activation signal receiver for
generating an activation signal upon a corresponding action
of the user, the activation signal receiver being operable and
may be activated by the user, and wherein the first portion
of'the control system is configured to control the at least one
actuator of the first support in view of the displacement of
the objective arrangement only if the activation signal is
received by the activation signal receiver.

Using such a system, the user may indicate to the micros-
copy system that a movement of their head is performed
with the intention to displace the objective arrangement of
the microscopy optics relative to the object or that the head
is moved for some other reason which should not result in
a displacement of the objective arrangement. In particular,
involuntary displacements of the users head which are
caused by, for example, breathing, or changing a position of
a leg of the user, will not result in a displacement of the
objective arrangement. In addition, further users of the
microscopy system who are also supplied with representa-
tions of the image of the object generated by the objective
arrangement will not perceive a permanently shaking image.
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The activation signal may be supplied to the activation
signal receiver of the microscopy system in various ways.
For example, a switch may be used to receive the activation
signal. The switch may comprise a switch disposed on a
floor and be operable with a foot of the user, or the switch
may comprise a mouth switch which is operated by the
mouth of the user, and example of which is known from U.S.
Pat. No. 3,887,267. Further, the activation signal may be
supplied as an acoustic signal generated by the user as a
spoken word, a whistle or other. In such a situation an
embodiment of the microscopy system may comprise a
microphone, and the control system comprises a second
portion for analysing a sound received by the microphone to
decide whether the received sound comprises the activation
signal.

The actuators of the first support will be controlled in
view of displacing the objective arrangement based on a
displacement of the body portion of the user only if the
microscopy system receives the activation signal.

Within the context of the present application, the displace-
ment of items such as the body portion of the user comprises
a lateral or translational displacement relative to a location
and a rotational or angular displacement relative to a loca-
tion.

Thus, a lateral displacement of the head of the user may
result in a lateral displacement of the objective arrangement
relative to the objective plane of the objective arrangement.
Further, a rotation of the head of the user about it’s hori-
zontal or vertical axis may result in a corresponding rotation
of the objective arrangement relative to it’s horizontal or
vertical axis or about an axis which is aligned with the
objective plane or orthogonally orientated to the objective
plane.

It is further possible that, upon receipt of the activation
signal, a further function of the microscopy system is
controlled in dependence of the movement of the body
portion of the user. Such other function, different from a
displacement of the objective arrangement, may comprise a
change of a magnification of a zoom system of the micros-
copy system, or other. For example a movement of the head
of a user in a direction towards the object may increase the
magnification. According to an embodiment of the inven-
tion, the microscopy system may be switched between
various modes of operation in which movements of the head
may selectively control various functions of the microscopy
system.

According to a second aspect of the invention, the micros-
copy system is configured such that an amount of the
displacement of the objective arrangement is dependent on
an amount of the displacement of a body portion of the user
or of a visualization unit. Thus, a small displacement of the
body portion or visualization unit will result in only a small
displacement of the objective arrangement, whereas a larger
displacement of the body portion or visualization unit will
result in a corresponding larger displacement of the objec-
tive. According to an embodiment of the invention, the
amount of displacement of the objective arrangement is
smaller than the amount of the displacement of the body
portion or visualization unit. This embodiment in based on
the consideration that the visualizing unit provides a mag-
nified image of the object to the user. If it assumed that the
magnification is 5x and the amount of displacement of the
objective arrangement is equal to the amount of displace-
ment of the head of the user, a lateral displacement of the
head by such as 1 cm, the objective arrangement will also be
displaced by 1 cm. Such displacement of the objective
arrangement will appear to the user, when viewed in the
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visualizing unit, as a displacement of the object by 5 cm. If
the user desires to displace the objective by an amount of
only 1 mm it will be difficult for the user to perform
corresponding small displacements with their head. This
applies in particular for large magnifications of the micros-
copy systems. In such situations, it is a particular advantage
to provide a reduction of the amount of displacement of the
objective arrangement which are performed in dependence
on amounts of displacement of the head of the user. Accord-
ing to an exemplary embodiment of the invention, such a
reduction is dependant on a setting of the magnification of
a zoom system of the microscopy optics. The zoom system
may comprise any magnification changing function of an
optical or digital zoom.

According to an exemplary embodiment of the invention,
the visualizing unit is mounted on a second support to be
displaceable relative to the objective arrangement. Com-
pared to a situation where the visualizing unit, such as a
binocular, is fixedly mounted relative to the objective
arrangement, the user will not be forced to take an uncom-
fortable position for perceiving the image of the object from
aparticular desired viewpoint, since the visualizing unit may
be displaced relative to the objective arrangement. Further,
compared to a situation where the visualizing unit is pro-
vided as a head mounted display, the mounting of the
visualizing unit on the second support allows the user to
easily move their head away from the visualizing unit to
directly view the object if this is necessary, or to directly
view a tool which is to be grasped and which is disposed on
an object table.

According to an exemplary embodiment, the second
support for mounting the visualizing unit is mounted on one
of'the support members of the second support supporting the
objective arrangement.

According to an exemplary embodiment, plural second
supports are provided for each mounting a separate visual-
izing unit associated with one of plural users.

According to an exemplary embodiment, the second
support is configured to mount the visualizing unit such that
the visualizing unit may be pivoted about a vertical axis
extending close to the objective arrangement.

According to a further exemplary embodiment, the first
support comprises at least one actuator for displacing the
objective arrangement relative to the inspected object under
the control of a control system. Herein, a displacement of the
visualizing unit which may be caused by the user is detected,
and the at least one actuator of the first support is controlled
to displace the objective arrangement in dependence of the
detected displacement of the visualizing unit. According to
an embodiment it is possible that a translational displace-
ment of the visualizing unit will result in a translational
displacement of the objective arrangement, or that a rota-
tional displacement of the visualizing unit about one or the
other axis will result in a corresponding rotation of the
objective arrangement. Again, an amount and/or a direction
of the displacement of the objective arrangement may cor-
respond to an amount and/or direction of displacement of the
visualizing unit.

According to a further embodiment herein, a reduction of
amounts is provided such that an amount of displacement of
the objective arrangement is smaller than the corresponding
amount of displacement of the visualizing unit.

According to a further embodiment of the invention, a
switching unit is provided on the second support, wherein
the switching unit is operated by the user using their hand to
generate control signals for controlling the at least one
actuator of the first support for displacing the objective
























