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(57) Abstract: Disclosed is a measuring system comprising a laser tracker (10), a target point marked by a reflector (12), a surveying 
apparatus (13), and an arithmetic and control unit (14). The laser tracker emits a measuring beam (M) which is reflected by the 
reflector, a process that is used for determining the distance between the laser tracker (10) and the reflector (12). The surveying 
apparatus has a known position and orientation relative to the measuring beam (M) while preferably being embodied as a survey 
camera. The inventive measuring system is designed so as to track the reflector (12) via the measuring beam (M). In a normal 
tracking mode (A), a measured value for controlling the orientation of the measuring beam (M) is derived from the detection of the 
measuring beam reflected by the reflector (12). If the measuring beam is not directed onto the reflector, i.e. the measuring beam 
(M) is not reflected by the reflector and thus no reflected measuring beam can be detected by the laser tracker, the system switches 
to a special tracking mode in which the measured value for controlling the orientation of the measuring beam (M) is derived from 
an image (20) of the survey camera (13).

(57) Zusammenfassung: Das beschriebene Messsystem weist einen Lasertracker (10), einen mit einem Reflektor (12) markierten
Zielpunkt, ein Obersichtsgerat (13) und eine Rechen- und Steuereinheit (14) auf. Der Lasertracker emittiert einen Messstrahl (M),
der vom Reflektor reflektiert wird, was zur Bestimmung der Distanz zwischen Lasertracker

[Fortsetzung auf der nachsten Seite]
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(10) und Reflektor (12) verwendet wird. Das ETbersichtsgerat hat eine relativ zum Messstrahl (M) bekannte Position und Orien- 
tierung und ist vorteilhafterweise eine ETbersichtskamera. Das Messsystem ist ausgeriistet fur eine Verfolgung des Reflektors (12) 
durch den Messstrahl (M). Dabei wird in einem normalen Tracking-Modus (A) aus der Detektion des vom Reflektor (12) reflek- 
tierten Messstrahls eine Messgrosse zur Steuerung der Ausrichtung des Messstrahles (M) abgeleitet. Wenn der Messstrahl nicht auf 
den Reflektor gerichtet ist, von diesem also nicht reflektiert wird und dadurch vom Lasertracker kein reflektierter Messstrahl detek- 
tiert werden kann, schaltet sich das System in einen ausserordentlichen Tracking-Modus, in dem die Messgrosse zur Steuerung der 
Ausrichtung des Messstrahles (M) aus einem Bild (20) der ETbersichtskamera (13) abgeleitet wird.
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A TRACKING METHOD AND A MEASUREMENT SYSTEM WITH LASER 

TRACKER

The invention lies in the field of measurement technology and relates to a tracking 

method and to a measurement system with laser tracker, according to the preambles of the 
respective patent claims. The tracking method serves for the automatic tracking of a target point, 
in particular a moving target point, with the aid of the measurement beam of a laser tracker. The 
measurement system with a laser tracker is designed for carrying out the method.

So-called laser trackers are widely used for the measurement of the position of moving 
target points. A laser tracker is understood to be a device comprising at least one distance meter 
functioning with a focused laser beam (called measurement beam in the subsequent description). 
In such a laser tracker, for example, the direction of the measurement beam towards the target 
point is set with the help of a mirror rotatable about two axes, and is detected by an angle 
transmitter assigned to each one of the rotation axes. The target point to be measured is provided 
with a retro-reflector (in particular cube-comer prism or arrangement of three mirrors which are 
perpendicular to one another), wherein the retro-reflector reflects the incident measurement beam 
of the laser tracker, back to the tracker. Therein, the reflected measurement beam runs coaxially 
to the emitted measurement beam if the measured beam is incident on the reflector in an exactly 
centric manner, and parallel to the emitted beam if the latter impinges the reflector non- 
centrically. Depending on the type of the tracker, an absolute distance between the laser tracker 
and the target point and/or a change of this distance is deduced from a comparison of the emitted 
and reflected laser light. The position of the reflector or the target point relative to the tracker is 
computed from the angles detected by the angle transmitters, and the distance detected by the 
distance meter.

A part of the reflected measurement beam is usually guided onto a PSD (position 
sensitive device). The parallel displacement of the reflected measurement beam relative to the 
emitted measurement beam is deduced from the position in which the reflected measurement 
beam is incident on the light-sensitive surface of the PSD. Corresponding measurement data 
define the parallel offset of the reflected measurement beam, and are used for controlling the 
measurement beam direction, in a manner such that the measurement beam follows the target 
point (tracking) when it moves. For achieving this, the parallel offset between the emitted and the 
reflected measurement beam is reduced in size or kept as small as possible, by changing the 
measurement beam direction or the alignment of the mirror which directs the measurement beam 
respectively.
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It is evident that control of the measurement beam direction by way of the parallel offset 
between the emitted and the reflected measurement beams, comprises a small, but not negligible 
delay, which limits the speed with which a target point may move and still be tracked. If the 
target point moves more quickly, the measurement beam moves off the reflector before its 
direction can be corrected accordingly, such interrupting the tracking process as well as the 
position measurement. The same may happen if an obstacle gets between the tracker and the 
target point, so that the measurement beam is interrupted. If the laser tracker or the measurement 
beam of the laser tracker respectively "loses" the reflector, the operating person is made aware of 
this and, given a suitable design of the tracker, may initiate a search routine.

As soon as the target point has been "found" again, which means that the measurement 
beam is again incident on the reflector and is reflected by the latter, measurement of the position 
of the target point and tracking thereof with the aid of the measurement beam can be taken up 
again, which however, may necessitate re-initiation of the distance measurement. The mentioned 
tracking interruptions get more frequent, if movements of the target point get less controlled, and 
if the diameters of reflector and measurement beam get smaller. At the beginning of a 
measurement process when the tracker is not yet aimed at the target point, the same conditions 
prevail as during the mentioned tracking interruptions.

In systems with automatically moved target points, the described tracking interruptions 
can be prevented simply by adapting the movements of the target point precisely to the tracking 
capabilities of the laser tracker. This however is significantly more difficult in measurement 
systems, in which the target point is moved by hand, i.e. where the target point or the object on 
which the target point is arranged, is moved by a person. In such systems, tracking interruptions 
cannot be avoided completely and may even occur relatively frequently. This is particularly the 
case for measurement systems in which the object carrying the reflector for example is a hand­
held touch tool or a hand-held scanner, wherein the touch tool or scanner is guided over an object 
to be measured by a measuring person, and the position and orientation of the touch tool or 
scanner is tracked by a laser tracker, and is registered in an essentially continuous manner. In 
particular for such systems, it would be desirable to be able to bridge tracking interruptions 
rapidly and in an automatic manner, that is to say in particular without necessitating any 
intervention by the operator.

It is also known to provide laser trackers with an overview camera having an as large as 
possible viewing angle (for example ± 20° in all directions), the overview camera being aligned 
with the tracker in a manner such that the measurement beam can be directed to a target point 
recognised on the camera image. Aiming of the measurement beam towards the target point is 
initiated by an operating person observing the camera image and suitably indicating the image 
region in which the target point is imaged.
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1 It would be advantageous to provide a tracking method and a measurement system 
equipped for the tracking method, with which it becomes possible to bridge tracking 
interruptions as shortly described above, in an automatic and simple manner.

This advantage may be achieved by tracking methods and measurement systems that use 
a laser tracker, as herein described.

It is to be understood that, if any prior art publication is referred to herein, such reference 
does not constitute an admission that the publication forms a part of the common general 
knowledge in the art, in Australia or any other country.

In accordance with the invention, there is provided a tracking method, in which a target 
point provided with a reflector is tracked by a measurement beam of a laser tracker, wherein in 
an ordinary tracking mode, data for controlling the direction of the measurement beam is derived 
from the detection of the measurement beam being reflected by the reflector, wherein, in an 
extraordinary tracking mode, the data for controlling the direction of the measurement beam is 
derived from data being registered by an overview camera, wherein the overview camera has a 
known position and orientation relative to the measurement beam, wherein the extraordinary 
tracking mode is active when no measurement beam reflected by the reflector is detected, 
wherein, in the extraordinary tracking mode, the data for controlling the direction of the 
measurement beam is computed from a direction to the target point being determined from data 
registered by the overview camera, and from the known position and orientation of the overview 
camera, the data registered by the overview camera are image coordinates, and the target point is 
in addition identified by the overview camera.

In accordance with the invention, there is provided a measurement system comprising a 
laser tracker, a target point with a reflector and a computation and control unit, in which 
measurement system a measurement beam emitted by the laser tracker tracks the reflector in an 
ordinary tracking mode, wherein the computation and control unit is designed for controlling the 
direction of the measurement beam with the aid of detecting the measurement beam being 
reflected by the reflector, wherein the measurement system additionally comprises an overview 
camera which is arranged in a known position and orientation relative the measurement beam, 
the computation and control unit is in addition designed for controlling the direction of the 
measurement beam, in an extraordinary tracking mode, with the aid of data being generated by 
the overview camera, and with the aid of the known position and orientation of the overview 
camera, the data registered by the overview camera are image coordinates, and the target point is 
identified by the overview camera.

»30123.1 (GHMatlers) P752S3 AU
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1 Tracking methods as described herein may employ two tracking modes and switch the 
measurement system from one of the tracking modes into the other one, when the measurement 

beam of the laser tracker has "lost" the target point and when the laser tracker has “re-found” the 
target point. The normal or ordinary tracking mode is the known tracking of the laser tracker, i.e. 
tracking based on the measurement beam, in which for example the parallel offset between 
emitted and reflected measurement beam is detected and reduced by a corresponding change of 
the measurement beam direction. In the ordinary tracking mode, the tracker detects the 
measurement beam reflected by the reflector, and an evaluation of the target point position is 
possible at all times. In the extraordinary tracking mode, in which the measuring system 
according to the invention functions when the tracker is not able to detect the reflected 
measurement beam, the change of the measurement beam direction is controlled by way of data, 
which are recorded by an overview apparatus assigned to the laser tracker. The overview 
apparatus is advantageously a digital overview camera providing image data with the aid of a 

light-sensitive surface (e.g. CCD) and optics which give to the overview camera a viewing angle 
of for example ± 20° in all viewing directions, as is common for an overview apparatus. The 
overview apparatus may however also comprise a PDS (position sensitive device) which is 
provided with the same or similar optics and which only provides position data. A direction to 
the reflector is determined from the data registered by the overview apparatus, and, by way of a 
corresponding change of the measurement beam direction, the measurement beam is directed as 
well as possible towards the reflector. The extraordinary tracking mode thus operates without the 
detection of the reflected measurement beam, and an evaluation of the position of the target point 
with the help of the tracker is not possible in the extraordinary tracking mode. The extraordinary 
tracking mode is activated as soon as no reflected measurement beam is detected by the laser 
tracker. In the extraordinary tracking mode however, the system keeps checking as to whether a 
reflected measurement beam is detected by the tracker or not. As soon as such detection is 
registered, the system switches back into the ordinary tracking mode and the position 
measurement is released to operate.

The measurement system according to the invention operates in the extraordinary 
tracking mode as long as the target point is in the viewing field of the overview apparatus or as 
long as the latter is able to provide data with regard to the target point, respectively, and as long

2630123.1 (GHMatters) P76293AU
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as no reflected measurement beam is detected by the laser tracker. When the target point moves 
out of the viewing field of the overview apparatus, then for example the operating person is 
made aware of this and/or a search routine is automatically activated.

In the measuring system according to the invention, an overview apparatus is assigned to 
the laser tracker, the overview apparatus having a position and orientation relative to the 
measurement beam of the laser tracker which position and orientation is known at all times, such 
that, from the measurement data provided by the overview apparatus and from this known 
position and orientation of the overview apparatus, it is possible to compute a change in the 
measurement beam direction being necessary for better directing the measurement beam towards 
the target point. The overview apparatus has an as large as possible viewing angle and may be 
arranged on the laser tracker in a stationary manner or alignable with the measurement beam.

Moreover, the measurement system according to the invention is equipped for generating 
control data for the control of the measurement beam direction, from the known position and 
orientation of the overview apparatus and from data provided by the overview apparatus, and for 
switching over from one tracking mode to the other one, depending on whether a reflected 
measurement beam is detected by the laser tracker or not. As the case may be, the overview 
apparatus is equipped for an illumination of its viewing field and/or the target point is equipped 
with additional light-giving means (active light sources or reflecting surfaces), so that the 
position of the target point and possibly its identity can be detected by the overview apparatus.

Methods known per se are applied for determining the direction to the target point from 
data recorded by the overview apparatus. If the overview apparatus is a camera, the target point 
may also be identified by way of a specific shape or colour on the image recorded by the camera. 
This makes it possible to recognise and automatically select the target point from a plurality of 
elements simultaneously imaged by the camera, in a per se known manner. For cases in which 
the target point cannot be identified in an unambiguous manner and a plurality of similar 
elements appear on the image recorded by the camera, it is possible to get, for example, the 
imaged element which lies closest to the measurement beam tracked, or to prompt an operating 
person to select one of the potential target points. Target point recognition is likewise possible 
with an overview apparatus comprising a PSD, if the light coming from the target point has a 
specific wavelength and the overview apparatus is equipped with corresponding filters.

The tracking method and the measurement system with laser tracker according to the
invention are described in more detail by way of exemplary embodiments which are illustrated in
the following Figs., wherein:
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Figure 1 is a simplified block diagram of an exemplary embodiment of the tracking 
method according to the invention;

Figure 2 is a schematic diagram of an exemplary embodiment of the measurement system 
with laser tracker according to the invention.

Figure 1 is a block diagram of an exemplary embodiment of the tracking method 
according to the invention, wherein only the most important steps of the method are represented 
and wherein the overview apparatus is an overview camera.

After starting the system and after carrying out a start routine 1, which is determined by 
the system, and in which the system parts are activated, the system checks as to whether the 
measurement beam of the laser tracker, which may have any direction at the moment of the 
system start, is aimed at the target point, which may be positioned anywhere, or not. In other 
words, the system checks as to whether the laser tracker detects the reflected measurement beam 
or not (decision 2 with regard to the detection of the reflected measurement beam). If there is no 
reflected beam detection, the target point is looked for on the image provided by the overview 
camera. If the target point is not found on the image of the overview camera (decision 3 with 
regard to the image of the target point), e.g. a search routine 4 is carried out. Such search routines 
are per se known. An exemplary search routine which may be applied in the measurement 
system according to the invention comprises changing the direction of the tracker or at least of 
the overview camera according to a predetermined pattern, and simultaneously and continuously 
checking as to whether or not the target point appears on the image of the overview camera 
(decision 3). If the search routine for example remains without success for a defined time or after 
the completion of a complete routine, then the system may stop, as the case may be, with a 
suitable communication to the operating person. As soon as the target point appears on the image 
provided by the overview camera, the measurement system switches into the extraordinary 
tracking mode. Therein, the image coordinates of the target point on the image of the overview 
camera are detected (image analysis 5). From the image coordinates and from the known 
position and orientation of the camera relative to the measurement beam, it is determined how 
the measurement beam direction is to be changed in order to aim the measurement beam onto the 
target point, which will usually not be possible in one go, if the target point is moving. For this 
reason, the measurement beam direction is changed 6 according to the data and then it is again 
checked as to whether the measurement beam is incident on the reflector or not, that is to say 
whether the reflected measurement beam is detected or not (decision 2). If this is not the case, the 
system remains in the extraordinary tracking mode, which means that measurement data for the 
control of further changes of the measurement beam direction continue to be deduced from 
further images obtained from the overview camera. As soon as the reflected measurement beam 
is detected, the system switches into the per se known, ordinary tracking mode. In this ordinary
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tracking mode the measurement data for the control of the measurement beam direction are 
obtained for example from the evaluation of the parallel offset between the emitted and the 
reflected measurement beam. The corresponding measurement data are provided for example by 
a PSD, which is arranged in the beam path of a part of the reflected measurement beam. In this 
tracking mode, determination of the position of the target point is operable. The system switches 
back into the extraordinary tracking mode as soon as the reflected measurement beam is no 
longer detected by the tracker (decision 2).

In Fig. 1, the main steps of the ordinary tracking mode are framed with a dashed line 
designated with A, and the main steps of the extraordinary tracking mode with a dot-dashed line 
designated with B.

If the accuracy of the measurement beam alignment with the aid of data provided by the 
overview camera is not adequate for being able to aim the measurement beam exactly at the 
target point with an adequate reliability, or if very rapid movements of the target point are likely, 
it may be advantageous to carry out a so-called spiral search after each aiming of the 
measurement beam with the aid of the data provided by the overview camera and negative check 
regarding reflected beam detection. In such a spiral search routine, the measurement beam is 
moved in a spiral about an originally set direction.

It is advantageous to design the measurement system in a manner such that the operating 
or measuring person can at any time read the mode in which the system is presently operating.

Figure 2 in a very schematic manner, shows a measurement system with laser tracker 
according to the invention. The laser tracker 10, in a per se known manner, emits a measurement 
beam M, whose direction is e.g. determined by the position of a mirror which is rotatable about 
two perpendicular axes. The measurement beam direction is detected in the form of a horizontal 
and a vertical angle relative to a zero direction with the aid of angle transmitters. The 
measurement beam further serves for the measurement of a distance between the tracker and the 
target point. The measurement system comprises in addition to the laser tracker 10 a target point 
being marked with a reflector 12, an overview apparatus 13, and a computation and control unit 
14.

The overview apparatus 13 has an as wide as possible viewing angle which is represented 
with dot-dashed lines, and an optical axis O which is likewise represented with a dot-dashed line. 
The position and orientation of the overview apparatus relative to the measurement beam M 
must be known at all times by the system. In order for the overview apparatus 12 to detect the 
reflector 12 at the target point, the target point or reflector must be illuminated, or its position 
must be marked with detectable elements. An illumination of the reflector itself or of reflecting
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marking elements is realised with the help of an illumination means 15 in the region of the 
overview apparatus. For marking the reflector position however, one may also provide 
illumination means 16 in the region of the reflector 12. Reflecting marking means or illumination 
means 16 in the region of the reflector 12 are advantageously designed as an arrangement of a 
plurality of marking points, so that the target point, on account of the specific geometry of this 
arrangement, cannot only be registered, but also identified on the image of an overview camera 
functioning as an overview apparatus. If the reflector 12 has an exactly defined position in such 
an arrangement of marking points, e.g. constitutes its optical centre of gravity, it is sufficient for 
the arrangement, but not the reflector itself, to be visible on the image recorded by the overview 
camera, or for it to be able to be registered by a PSD in the overview apparatus.

The measurement system represented in Fig. 2 is evidently in a condition in which the 
measurement beam M is not incident on the reflector 12, thus the laser tracker 10 cannot detect 
any reflected measurement beam. The reflector 12 however is located in the viewing field of the 
overview apparatus 13, so that tracking in the extraordinary tracking mode is possible. The 
image 20 registered at the represented moment by the overview camera 13 functioning as an 
overview apparatus, is imaged at the top left in Fig. 2. The reflector is visible on this image 
(image 12' and illumination means). The image coordinates of the reflector image 12’ define a 
direction from the camera to the reflector relative to the optical axis O of the camera. From the 
image coordinates, it is possible to determine in which direction the measurement beam direction 
is to be changed in order for the measurement beam to get aimed at the reflector, if the position 
and alignment of the overview camera 13 or its optical axis O respectively, is known relative to 
the measurement beam direction.

If the optical axis O of the overview apparatus 12 is coincident with the measurement 
beam at all times or is aligned parallel to this at all times and the direction of the overview 
apparatus is therefore coupled to the direction of the measurement beam in a fixed manner, then 
the computation of the control data for changing the measurement beam direction is relatively 
simple. If the direction of the optical axis O of the overview apparatus 13 and of the 
measurement beam M are not coupled to one another, then the computation of the control data is 
more complicated and, as the case may be, is dependent also on the distance between the tracker 
10 and the reflector 12, which in this case must likewise be known. This distance may be 
provided at least in an approximate manner, for example by the optics of the overview apparatus 
13, or may be taken to be the same as the last distance measured by the tracker.

Depending on the optical design of the overview apparatus, internal conditions of this
apparatus are also to be included into the computation of the data necessary for the measurement
beam control.
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1 In a measuring system, in which the overview apparatus 13 is rotatable together with the 
measurement beam M about the vertical tracker axis (standing axis) but not about the horizontal 
tracker axis (tilt axis), the optical axis 0 of the overview apparatus 13 is at an angle with the 
measurement beam M, said angle being dependent on the momentary measurement beam 
direction. In the preferred embodiment of the measurement system according to the invention, 
the overview apparatus 13 or at least its optical axis O is coupled to the measurement beam 
direction by way of the overview apparatus being arranged for example on the part of the tracker 
10 which controls the measurement beam direction by being rotatable about two axes, or by way 
of optics being arranged in front of the overview apparatus 13 and equipped for aligning the 
optical axis of the overview camera coaxially or parallel with the measurement beam.

As already indicated further above, it is advantageous to equip the reflector 12 in a 
manner such that its image 12' may be identified on the image 20 recorded by the overview 
camera 13. This is realised for example by way of arranging for example active light points 16 or 
reflecting marking points illuminated from the tracker, around the reflector 12. This arrangement 
appears on the image 20 of the overview camera 13, even if the reflector 12, as the case may be, 
is itself not imaged on account of lack of light from the camera which is incident thereon. If the 
reflector 12 is arranged in the optical centre of gravity of the mentioned arrangement, its image 
coordinates may be determined in a simple way and manner from the image of the arrangement.

Figure 2 also shows the computation and control unit 14 and data lines (shown dashed) 
which connect this unit to the overview apparatus 13 and the laser tracker 10, and by way of 
which the control and read-out commands are transferred from the computation and control unit 
to the tracker 10 and overview apparatus 13, and measurement data are transferred in the reverse 
direction. Of course, at least parts of the computation and control unit 14 may also be integrated 
in the tracker 10 and/or in the overview apparatus, and data may be also transferred in a wireless 
manner to and from the computation and control unit.

In the claims which follow and in the preceding description of the invention, except 
where the context requires otherwise due to express language or necessary implication, the word 
“comprise” or variations such as “comprises” or “comprising” is used in an inclusive sense, i.e. 
to specify the presence of the stated features but not to preclude the presence or addition of 
further features in various embodiments of the invention.

2630123.1 (GHMatters) P78293.AU

P78293.AU
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1 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A tracking method, in which a target point provided with a reflector is tracked by a 
measurement beam of a laser tracker, wherein in an ordinary tracking mode, data for controlling 
the direction of the measurement beam is derived from the detection of the measurement beam 
being reflected by the reflector, wherein, in an extraordinary tracking mode, the data for 
controlling the direction of the measurement beam is derived from data being registered by an 
overview camera, wherein the overview camera has a known position and orientation relative to 
the measurement beam, wherein the extraordinary tracking mode is active when no measurement 
beam reflected by the reflector is detected, wherein, in the extraordinary tracking mode, the data 
for controlling the direction of the measurement beam is computed from a direction to the target 
point being determined from data registered by the overview camera, and from the known 
position and orientation of the overview camera, the data registered by the overview camera are 
image coordinates, and the target point is in addition identified by the overview camera.

2. The method according to claim 1, wherein the extraordinary tracking mode is 
automatically activated as soon as no reflected measurement beam is detected by the tracker.

3. The method according to claim 1 or 2, wherein, when the extraordinary tracking mode is 
activated, the tracker monitors detection of the reflected measurement beam, and the ordinary 
tracking mode is automatically activated, as soon as the reflected measurement beam is detected.

4. The method according to claim 1, wherein the target point is identified on images 
registered by the overview camera with the aid of a plurality of light points or reflected marking 
elements, which are arranged around the reflector and imaged by the overview camera.

5. The method according to claim 4, wherein the image coordinates are determined by way 
of determining the optical centre of gravity of an image of the light points or the marking 
elements, which are arranged around the reflector.

6. The method according to any one of claims 1 to 5, wherein the direction of the optical 
axis of the overview apparatus is coupled to the direction of the measurement beam in a fixed 
manner.

7. A measurement system comprising a laser tracker, a target point with a reflector and a 
computation and control unit, in which measurement system a measurement beam emitted by the 
laser tracker tracks the reflector in an ordinary tracking mode, wherein the computation and 
control unit is designed for controlling the direction of the measurement beam with the aid of 
detecting the measurement beam being reflected by the reflector, wherein the measurement
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1 system additionally comprises an overview camera which is arranged in a known position and 
orientation relative to the measurement beam, the computation and control unit is in addition 
designed for controlling the direction of the measurement beam, in an extraordinary tracking 
mode, with the aid of data being generated by the overview camera, and with the aid of the 
known position and orientation of the overview camera, the data registered by the overview 
camera are image coordinates, and the target point is identified by the overview camera.

8. The measurement system according to claim 7, wherein the overview apparatus 
comprises an overview camera or a PSD.

9. The measurement system according to claim 7 or 8, wherein the overview apparatus is 
arranged on the laser tracker in a manner such that a direction of an optic axis of the overview 
apparatus is coupled to the direction of the measurement beam.

10. The measurement system according to claim 9, wherein the overview apparatus is 
arranged on the laser tracker in a manner such that its optical axis always runs coaxially or 
parallel to the measurement beam.

11. The measurement system according to any one of claims 7 to 10, wherein the target point 
is arranged on a hand-held touch tool or scanner.

12. The measurement system according to any one of claims 7 to 11, wherein a plurality of 
light points or reflecting marking elements is arranged around the reflector arranged in the target 
point, and the computation and control unit or the overview apparatus is designed to evaluate the 
direction to the reflector from the arrangement of light points or marking elements.

13. A tracking method or a measurement system, substantially as herein described with 
reference to the accompanying drawings.
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