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Interface

The invention relates to an interface for communication between an internal device and

- an external device.

By means of a laser scanner such as is known for example from US 7,430,068 B2, the
surroundings of the laser scanner can be optically scanned and measured. The laser
scanner can be constructed with a stationary base, for example in order to measure a
closed space, or be mounted on a carriage, for example in order to measure a tunnel. In
the latter case, the carriage moves through the tunnel, thus resulting in helical
scanning. The data of the laser scanner are combined during evaluation with the data
about the linear movement of the carriage, which are detected for example by a device
which is an external device with respect to the laser scanner functioning as internal de-

vice.

The invention is based on the object of improving an interface of the type mentioned in

the introduction. This object is achieved according to the invention by means of an in-

terface comprising the features of Claim 1. The dependent claims relate to advan-

tageous configurations.

The interface according to the invention makes it possible to synchronize the data of
the internal device with the data of the external device by means of the control signais.
In order not only to utilize the high speed of the control signals but also to provide the
latter with greater information, the control signal is assigned an identification se-
quence, which is transmitted via the bus and which assigns the control signal to a spe-
cific event. It is then also unimportant whether said identification sequence is trans-
mitted and stored at the same time or in a temporally offset manner, i.e. in preceding or
succeeding (time-delayed) mode, with respect to the control signal. It is also possible

to define an operation mode beforehand by means of an identification sequence passed
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on the bus. In order to avoid collisions of the control signals, one respective control
line per direction is preferably provided between internal device and external device,
while the bus can be used bidirectionally. As the bus, a CAN bus has the advantage
that the interface needs only (precisely) two bus lines. However, other bus systems
(USB or the like) are also possible, if appropriate with more bus lines. A power supply
and a ground in the interface permit connection of smaller external devices without a

dedicated power supply.

The internal device may be a portable 3D-measuring instrument, in particular a laser

scanner that can optically scan and measure its surroundings.

The external device may be any device which supplies data which are intended to be
synchronized expediently with the data of the internal device. If the internal device is a
laser scanner, the external device supplies supplementary data, for example non-optical

data or data concerning a movement of the laser scanner.

If the laser scanner is mounted on a carriage, the external device can detect the (linear)
movement of the carriage. The carriage can travel in the open or in a closed space, for
example a long hall or a tunnel. In the open, the external device can be a GPS receiver.
The carriage can travel on rails or on a road. Areas of application are road mapping or
tunnel inspection. Thus, an inspection train can travel on a mountain section of railway
line with a large number of tunnels, which inspection train travels automatically, for

example, and examines the rails for fallen rocks and the tunnel walls for cracks.

The invention is explained in more detail below on the basis of an exemplary embo-

diment illustrated in the drawing, in which .
Figure 1 shows a basic illustration of the interface,

Figure 2 shows a schematic illustration of a laser scanner mounted on a carriage,

with an interface according to the invention,
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Figure 3 shows a temporal sequence of a control signal on the first control line
and the identification sequence of said control signal on the CAN bus,

and

Figure 4 shows a temporal sequence of a control signal on the second control line

and the identification sequence of said control signal on the CAN bus.

A laser scanner 10 is provided as a device for optically scanning and measuring sur-
roundings of the laser scanner 10. The laser scanner 10 has a measuring head 12 and a
base 14. The measuring head 12 is mounted on the base 14 as a unit that can be rotated
about a vertical axis. The measuring head 12 has a mirror 16, which can be rotated
about a horizontal axis and by means of which a laser beam is emitted into the sur-
roundings and a reflected signal is received. Further details of the measuring head 12
are described for example in US 7,193,690 B2 and US 7,430,068 B2, the respective
disclosure being incorporated by reference. The base 14 defines the stationary refe-
rence system of the laser scanner 10. An interface 20 is provided at the laser scanner
10, preferably at the base 14, which interface can be integrated into the base 14 struc-

turally, for example.

The interface 20 serves for the communication of the laser scanner 10 as internal devi-
ce with an external device 23. In addition to the hardware, the interface 20 is also assi-
gned a communication protocol. In the exemplary embodiment, the interface 20 has six
terminals, namely (precisely) two bus lines CANH (high) and CANL (low) of a CAN
bus, a first control line SYNC IN, a second control line SYNC OUT, a power supply
line VCC and a ground GND. The CAN bus is known from the automotive sector and
specified correspondingly. The two bus lines CANH and CANL are used bidirectional-
ly for data transfer. A differential data transfer is utilized in order to increase the trans-

fer speed.
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The two control lines SYNC IN and SYNC OUT are used unidirectionally for data
transfer. On the first control line SYNC IN, the laser scanner 10 can receive a control
signal (SYNC) from the external device. On the second control line SYNC OUT, the
laser scanner 10 outputs a control signal (SYNC) to the external device. The external
device, if it does not have a dedicated power supply, can be connected to the power
supply line VCC (5V and.up to 500 mA). The ground GND can be used not only for
the power supply but also for the CAN bus and for screening. Preferably, the interface
20 at the laser scanner 10 is embodied as a socket into which the plug of a cable 25 can
be inserted. The cable 25 is then inserted into a corresponding interface 20 of the

external device 23 at the other end.

In accordance with one exemplary operation mode, the external device 23 passes a .
control signal onto the first control line SYNC IN of the interface 20 of the laser
scanner 10 at specific points in timé. The laser scanner 10 passes the received control
signal into its data stream in real time, whereby it is stored with said data stream. The
control signal is followed (or announced) by an identification sequence which is assi-
gned to the control signal and which the external device 23 outputs near-instantaneous-
ly (but if appropriate in time-delayed fashion) with respect to the control signal via the
CAN bus CANH, CANL. The identification sequence contains the information as to
what event the control signal represents. The event can be the transfer of a measured
value, for example a distance, an angle or a grey level, or a status message of the
external device 23. There are no restrictions in respect of this. The laser scanner 10 li-
kewise passes the identification sequence received - if appropriate in time-delayed fa-
shion - into its data stream - if appropriate in time-delayed fashion -, whereby it is sto-
red with said data stream. During the evaluation of the data, it is then possible, by
means of the identification sequence, for the control signal to be identified and syn-

chronized with the data received from the measuring head 12.

The laser scanner 10 can correspondingly pass a control signal onto the second control
line SYNC OUT of the interface 20 of the laser scanner 10 at specific points in time,

for example if the mirror 16 projects the laser beam towards the measuring head 12 or
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if other specific positions of the measuring head 12 are attained. The external device
23 receives this control signal via the cable 25. The control signal is again followed by
an identification sequence, which the laser scanner 10 outputs - if appropriate in
time-delayed manner- via the CAN bus CANH, CANL. The identification sequence
again contains the information as to what event the control signal represents, such that
the external device 23 can identify the control signal and use it for synchronizing its
data.

The operation mode described, in which the identification sequence follows the control
signal, is particularly advantageous if a measurement result is intended to be for-
warded near-instantaneously. An operation mode is also possible in which the identifi-
cation sequence assigned to the control signal temporally precedes the control signal
and announces the latter. This operation mode is particularly advantageous if the con-
trol signal is intended to be used to start an action, for example the start of a data re-
cording. The operation mode (and hence the temporal assignment of control signals
and identification sequences) can itself be defined by an identification sequence, i.e. be
negotiated between the laser scanner 10 and the external device 23 (generally the bus
subscribers). The negotiated operation mode could be defined beforehand for a set of
events, or the identification sequence contains explanations concerning the (preceding

or succeeding) control signal.

In the exemplary embodiment, the base 14 is mounted on a carriage 27, and the
external device 23 serves for path detéction of the carriage 27, for example by means
of detection of the wheel positions. This arrangement of carriage 27 and laser scanner
10 mounted thereon is used for tunnel inspection or road mapping. The rotational mo-
vement of the measuring head 12 and the linear movement of the carriage 27 produce a
helical scanning. By means of the interface 20, the data of the external device 23, that
is to say the path detection of the carriage 27, and the data of the laser scanner 10 can

be synchronized and if appropriate calibrated.
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However, the external device 23 can also be any other device which supplies data

which are intended to be synchronized expediently with the data of the laser scanner
10.
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Claims

Interface (20) for communication between an internal device (10) and an
external device (23), characterized by two bus lines (CANH, CANL) of a bus
for bidirectionél data transfer and by at least a first control line (SYNC_IN), by
means of which a control signal can be transferred from the exterrial device
(23) to the internal device (10).

Interface according to Claim 1, characterized in that the bus lines (CANH,
CANL) belong to a CAN bus. '

Interface according to any of the preceding claims, characterized in that a se-
cond control line (SYNC_OUT) is provided, by means of which a control signal

can be transferred from the internal device (10) to the external device (23).

Interface according to any of the preceding claims, characterized in that the
control lines (SYNC.IN, SYNC_OUT) provided serve for unidirectional trans-

fer.

Interface according to any of the preceding claims, characterized in that the in-
ternal device (10) picks up the control signal transferred by means of the first

control line (SYNC IN) into its data stream and stores it with the latter.

Interface according to any of the preceding claims, characterized in that the
control signal on one of the control lines (SYNC_IN, SYNC OUT) provided is
assigned an identification sequence on the two bus lines (CANH, CANL),
which identification sequence contains the information as to what event the

control signal represents.

Interface according to Claim 6, characterized in that the identification sequence

is temporally offset with respect to the control signal.
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10.

11.

12.

13.

Interface according to Claim 6 or 7, characterized in that the internal device
(10) picks up the identification sequence transferred by means of the bus lines
(CANH, CANL) into its data stream and stores it with the latter. |

Interface according to any of the preceding claims, characterized in that an ope-
ration mode that defines the temporal assignment between control signals and
identification sequences is transferred by means of the bus lines (CANH,
CANL).

Interface according to any of the preceding claims, characterized in that a

power supply line (VCC) is provided.

Interface according to any of the preceding claims, characterized in that a
ground (GND) is provided.

Interface according to any of the preceding claims, characterized in that a porta-
ble 3D-measuring instrument, in particular a laser scanner (10), is provided as

the internal device, the interface (20) being assigned to the internal device (10).

Interface according to Claim 12, characterized in that the external device (23)

with which the interface (20) communicates is assigned to a carriage (27) on

~which the portable 3D-measuring instrument provided as the internal device

(10) is mounted.
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