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Abstract:

The present invention relates tc a method for measuring
the distance of targets in the surroundings by way of a time-
of-flight measurement of pulses, in particular laser pulses,
reflected at said targets, said pulses each being successively
emitted at a transmission time in accordance with a predetermi-
nable pulse repetition raté and sald pulses, after the reflec-
tion thereof, each being received at a reception time. The
method includes selecting a first pulse repetition rate from a
set (M) of at least two different pulse repetition rates and
predetermining the selected pulse repetition rate for the emis-
sion, éscertaining a transmission time lying closest in time to
the reception time of a reflected pulse and a time interval be-
tween these, and, if the ascertained time interval drops below
a predetermined first threshold, selecting a second pulse repe-
tition rate from the set and predetermining the second pulse

repetition rate for the emission.
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Method for measuring a distance

BACKGROUND

The present invention relates to a method for measuring
the distance of targets in the surroundings by way of a time-
of-flight measurement of pulses reflected at said targets. The
pulses can be of any type, for example light pulses, in partic-
ular laser pulses, radio pulses, 1in particular radar pulses,
sound pulses, or the like.

Modern pulse time-of-flight distance meters, such as laser
distance meters or scanners, work with high pulse power over
large distances and/o; high pulse repetition rates in order to
quickly create a number of distance measurement points in the
surroundings, wherein they attain a high time and/or spatial
resolution. In both cases the situation can arise that the next
pulse is already emitted before the reflection of the last
pulse has been received, so that the incoming received pulses
can no longer be clearly assigned to their corresponding trans-
mitted pulse. This is known as a “multiple time around” (MTA)
or “multiple pulses in the air” problem. The maximum size dpax
of the distance range that can be clearly measured, or what is
known as the MTA zone, is given here from the pulse repetition
rate (PRR) and the light speed c to give dpx = ¢/ (2+PRR).

If a laser scanner for example offers a pulse repetition
rate of 400 kHz, this corresponds to an MTA zone size dpax vOn
of approximately 375 m.

A wide range of methods is known for correct mutual as-
signment of the transmitted and received pulses for clear dis-
tance measurement results. A first possibility lies in ensuring
during the planning of the measurement task that all anticipat-
ed targets in the surroundings lie within the same MTA zone so
as to be able to perform the correct assignment. This method is

naturally applicable only for specific measurement tasks, and
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for example is unsuitable for highly mobile or long-range meas-
urement or scanning tasks, for example the air-borne scanning
of topographies or the ground-borne measurement of mountain
ranges or moving vehicles.

Another group of methods is based on the principle of mak-
ing the individual transmitted pulses distinguishable from one
another by varying and/or coding their polarisation, amplitude
or wavelength, so as to be able to assign the received pulses
accordingly. These methods, however, are either suitable only
for few “pulses in the air” or require complex coded pulses,
which limits the pulse repetition rate and the measurable dis-
tance range and extends the measurement time.

An alternative method which uses pulse position modulation
is known from patent EP 2 694 996 Bl in the name of the same
applicant. Here, a sequence of pulses modulated in respect of
their mutual pulse intervals is emitted, and the correct MTA
zone 1is determined by searching for the least noisy received
pulse seguence.

All of these methods, however, have the common feature
that the receipt of a reflected (earlier) pulse at the time of
emission of a {(later) pulse is not possible due to design, more
specifically because the receiving electronics 1is' saturated or
overloaded by near reflections or the back-scattering of an
emitted pulse at components of the distance meter, for example
housing or assembly parts or an exit window thereof, and is
thus “blind” to the receipt of a reflected pulse. A reception
gap or what 1is known as & “blind range” thus remains in the
distance measurement at each boundary between two MTA zones.
Reflections at targets in the surroundings at such a distance
cannot Dbe received at all - or in the case of pulse position
modulation can only be received in individual cases and there-

fore only with very low time and/or spatial resolution.

SUMMARY
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The object of the invention is to create a method for
measuring a distance or scanning targets in the surroundings,
by means of which method the effects of blind ranges at MTA
zone boundaries are reduced or eliminated in the first place.

This object is achieved with a method for measuring the
distance of targets in the surroundings by way of a time-of-
flight measurement of pulses, in particular laser pulses, re-
flected at said targets, said pulses each being successively
emitted at a transmission time in accordance with a predetermi-
nable pulse repetition rate and said pulses, after the reflec-
tion thereof, each being received at a reception time, said
method comprising the following steps:

selecting a first pulse repetition rate from a set of at
least two different pulse repetition rates and predetermining
the selected pulse repetition rate for the emission,

ascertaining a transmission time lying closest in time to
the reception time of a reflected pulse and a time interval be-
tween these,

and, if the ascertained time interval drops below a prede-
termined first threshold, selecting a second pulse repetition
rate from the set and predetermining the second pulse repeti-
tion rate for the emission.

The method is based on the finding that, even when scan-
ning over a large area, for example air-borne scanning of a to-
pography, 1in particular with the wvery high pulse repetition
rates attainable nowadays and the resultant very high measure-
ment point density and thus spatial resolution, and even more
so when measuring the distance of moving targets in the sur-
roundings, large differences in the pulse times-of-flight of
successively received pulses are very rare. The reception times
of the successively received pulses reflected at the targets in
the surroundings therefore generally draw closer to the trans-
mission times slowly and approximately uniformly, with the same
pulse repetition rate of successively transmitted pulses, i.e.

a topography usually draws closer to a blind range gradually in
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practice. According to the present method, 1f the reception
time of a reflected pulse comes too close to the transmission
time of a transmitted pulse, i.e. the topography draws closer
to a blind range, the following <transmission time will be
shifted by predetermining another pulse repetition rate and
thus another pulse interval, whereby the distances of the blind
ranges from the laser scanner or distance meter are offset pro-
portionally. By means of this selective shift or offset of the
blind ranges - with suitable determinaticn of the aforesaid
first threshold - the occurrence of a reflection at a transmis-
sion time and therefore a reception gap can be very effectively
prevented in the majority of cases.

The present method additionally can be combined with all
methods known in the prior art for correct mutual assignment of
the transmitted and received pulses, i.e. for identifying the
MTA zone; with use of methods with pulse position modulation,
the aforesaid pulse repetition rates from the aforesaid set
correspond in each case to a mean pulse repetition rate of the
pulse position modulation.

In accordance with a preferred embodiment of the invention
the reciprocal value of the greatest pulse repetition rate and
the reciprocal value of the smallest pulse repetition rate from
the aforesaid set differ from one another by at least twice the
first threshold. In this way, 1in the practical situation that
the pulse times-of-flight of successive pulses do not change
suddenly, but instead only gradually, a coincidence of trans-—
mission and reception times or of the distance of a target in
the surroundings and blind range is avoided particularly relia-
bly, since the difference in the pulse repetition rates 1is so
great that subsequent transmission times are shifted to a suf-
ficient extent.

Depending on whether a reception time lies close to the
last or next transmission time or whether a target in the sur-
roundings is in front of or behind a near blind range from the

viewpoint of the laser scanner, the predetermination of another
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pulse repetition rate thus acts either as a “falling back” of
the blind range relative to the target in the surroundings or
as a “leapfrogging” of the target in the surroundings; the next
transmission time is therefore either further distanced from
the subsequent reception time (“falling back”) or the chrono-
logical sequence thereof is swapped (“leapfrog”).

In order to achieve a selective leapfrogging or falling
back, in a particularly preferred embodiment of the method, if
the transmission time ascertained in the event that the first
threshold is undershot 1lies before the aforesaid reception
time, the next-greatest pulse repetition rate or, if there is
no such pulse repetition rate, the smallest pulse repetition
rate is selected from the set as second pulse repetition rate,
and, if the transmission time ascertained in the event that the
first threshold is undershot lies after the aforesaid reception
time, the next-smallest pulse repetition rate or, if there is
no such pulse repetition rate, the greatest pulse repetition
rate is selected from the set as second pulse repetition rate.
By means of a shift of this type of the transmission times and
offset of the blind ranges, the effect thereof can be selec-
tively eliminated.

Should the ascertained time interval exceed a predeter-
mined second threshold, which is greater than the first thresh-
old, it is also particularly favourable if the next-greatest or
greatest pulse repetition rate is selected from the set as sec-
ond pulse repetition rate. In this way, the method for measur-
ing a distance returns more quickly to the greatest possible
pulse repetition rate following a falling back or leapfrogging
of the blind ranges, thus resulting more quickly in a greater
or the greatest possible time and/or spatial resolution.

The invention will be explained hereinafter in greater de-
tail on the basis of exemplary embodiments depicted in the ac-

companying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 shows a schematic example of the pulse time-of-
flight distance measurement of a topography by means of an air-
borne laser scanner according to the prior art;

Fig. 2 shows exemplary time graphs of transmitted and re-
ceived pulses for different steps and variants of the method of
the invention;

Fig. 3 shows exemplary variants of an application of the
method according to the invention of Fig. 2 to the situation of
Fig. 1 with an associated graph of pulse repetition rates over
the scanning angle or time; and

Fig. 4a to 4h show different variants of the method of
Fig. 2 and 3 in graphs of pulse repetition rates over the scan-

ning angle or time.

DETAILED DESCRIPTION

According to the example of Fig. 1, a pulsed laser meas-
urement beam 2 is guided in a sweeping manner from an airborne
laser scanner 1, for example in rows in a fan-shaped manner
over a topography V, for example a mountain, with individual
targets in the surroundings (scanning points) U;, U,,.., gener-
ally U. The target distances D;, Dj3,.., generally D, from the
individual targets U in the surroundings are determined from
time-of-flight measurements at the individual emitted pulses
S1, Sz,.., generally S, which are retrieved after the reflection
at the surroundings as received pulses Ei, Ej,.., generally E.

The laser scanner 1 works with a very high pulse repeti-
tion rate (PRR) and determines the target distances D of a num-
ber of targets U in the surroundings in quick succession,
whereby a high time and/or spatial resoluticn i1s made possible
with short overall measurement time. If a target U, for example
U;, in the surroundings 1is distanced further from the laser
scanner 1 than corresponds to the quotient of light speed c and

twice the pulse repetition rate PRR, the next transmitted pulse
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S is thus already emitted before the reflection E of the last
transmitted pulse S has been received. Here, the incoming re-
ceived pulses E can no longer be clearly assigned to their cor-
responding transmitted pulse S. This 1is known as a “multiple
time around” (MTA) or “multiple pulses in the air” problem. In
the example of Fig. 1 five clearly measurable distance ranges,
also referred to as “MTA zones”, Zi1, %2,.., Zs, generally 2, are
formed in this way, the width thereof being, in each case,
dpax = ¢/ (2°PRR).

Zone boundaries Gi,2, Gz,3,.., generally G, between two MTA
zones Z thus represent the distance from the laser scanner 1
from which there is a further “pulse in the air” when this dis-
tance is exceeded. If a target U; in the surroundings lies at a
boundary zone G (here: the boundary zone Gg,5), the reflected
pulse E arrives at the laser scanner 1 exactly at the time of
emission of a subsequent transmission pulse S and cannot be re-
ceived in the receiving electronics of the distance meter or
scanner 1 for the reasons indicated in the introduction (device
near reflections or back-scattering of the transmitted pulses
S). Targets U in the surroundings at the zone boundaries G are
thus invisible to the laser scanner 1, and therefore a blind
range B forms around each zone boundary G, the width b of which
blind range is dependent, among other things, on the width or
duration of the transmitted pulse S and the distance of inter-
fering short-range targets in the laser scanner 1, for example
housing parts or passage windows.

For the topography V in the example of Fig. 1, three spe-
cific regions B;, B, and B3 are provided at the zone boundaries
Ga,s and Gs,s, in which no targets U in the surroundings can be
detected.

On the basis of different examples depicted in Fig. 2 to
4, a method for pulse time-of-flight distance measurement will
be described hereinafter which reduces or avoids the effect of

blind ranges B.
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According to Fig. 2 and 3, three exemplary transmitted
pulses Sy, Sk+1, Sk+2 (depicted in the graph of Fig. 2 as trans-
mitted pulse power Ps over time t) with a predetermined first
mutual pulse spacing 711, which 1is the reciprocal value 1/PRR;
of a first pulse repetition rate PRR,, are emitted successively
at transmission times TSk, TSk+«1, TSk+2 respectively. The first
pulse repetition rate PRR; 1is selected here from a set
M= {PRRy} (i =1, 2, ., I; I 2 2) of at least two different
pulse repetition rates PRR;, as will Dbe explained later in
greater detail. In addition, received pulses Ex, Exs1,.. {(depict-
ed in the graph of Fig. 2 as received pulse power Pz over time
t) are received by the laser scanner 1 at the reception times
TEx, TEk+1s

To explain the present method more simply, the same index
k is used in the example of Fig. 2 and 3 for each received
pulse E assigned to a corresponding transmitted pulse S, and
the temporal illustration one above the other of the transmit-
ted and received pulse trains Pg(t) and Pg(t) selected in Fig.
2 1is indicative of targets U in the surroundings in the first
MTA zone Z;; for targets U in other MTA zones, for example here
the targets Ux, Uksi, Ukiz in the fourth and fifth MTA zone Zg4,
Zs, a corresponding time offset between the two pulse trains
Ps(t) and Pg(t) must be taken into consideration in Fig. 2. The
corresponding MTA-zone-correct assignment of the transmitted
and received pulses S, E of the two pulse trains Pg(t) and
Pz(t) can be performed independently of the present method in
any way known in the prior art and is not described here in
greater detail.

It goes without saying that the mutual spacing of the re-
ceived pulses E 1is dependent not only on the pulse spacing
(here: t;) of the associated transmitted pulses S, but also on
the distance of the targets U in the surroundings reflecting
sald pulses. In the example of Fig. 2, the reception times TE,
TEy.1, and TEy,, therefore move ever closer to the respective

closest transmission times TSy, TSkx+1 and TSy, 1if, as in the
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example of Fig. 3, with sweeping fan-shaped scanning in rows in
an angular range between the scan boundary angles ¢, and 33
from left to right, the target distances Dy, Dgi1, Diksz ©of three
scanned targets Uy, Ux:1, Uksz in the surroundings become short-
er, running from the laser scanner 1.

According to Fig. 2, upon receipt of a reflected received
pulse Eg, the transmission time TS closest to the reception
time TEx of said pulse (here: transmission time TSx) and a time
interval Ax between these two are ascertained. It is then
checked whether the ascertained time interval Ax falls below a
predetermined first threshold oi, 1.e. whether the reception
time TEx lies within a window extending with the “width” of the
first threshold o; in each case from left to right from the
closest ascertained transmission time TSyx. In the example of
Fig. 2 this is not the case for the received pulses Ei, Exi:; by
contrast, the time interval Ayx,; determined for the reception
time TEx:2 of the third received pulse Ex:; for the transmission
time TSx+2 lying closest in time is smaller than the aforesaid
first threshold o;. If desired, a time interval of this type
Dk, Dk+1s.. can also be determined only for each second received
pulse E, or less often, for example depending on a previously
determined time interval Ax_1, Ax 2y

In the case that the first threshold o; is undershot, a
second pulse repetition rate PRR; 1s selected from the afore-
said set M = {PRR;} and predetermined for the following trans-
mission of transmitted pulses S, here: Sk:3, Sk+4- The transmit-
ted pulses Siiz2, Sk+3 and Sy consequently have a mutual pulse
spacing 1, which corresponds to the reciprocal value 1/PRR; of
the second pulse repetition rate PRR; and differs by an amount
A1 from the first pulse spacing 11; see the hypothetical trans-
mission time TS'.,3 in Fig. 2 with pulse spacing 1; from the
transmission time TSy,;. The zone boundaries G are thus shifted
from the positions shown by solid lines to the positions shown
by dashed lines, for example the boundary G4,5 to the boundary

G's,s.
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Fig. 3 shows a selection of this kind of the second pulse

repetition rate PRR, from the set M with a scanning angle 9, in

a graph of the pulse repetition rates PRR over the scanning an-
gle 8 or time t as jump from the first pulse repetition rate
PRR; to the (smaller) second pulse repetition rate PRR;; this
can also be deduced from the schematic graph of Fig. 4a. The
situation possible as an alternative to this example, i.e. that
the first pulse repetition rate PRR; is smaller than the second
PRR;, 1s depicted in Fig. 4b.

The temporal drawing closer of the reception time TEx,; to
the transmission time TS+, (Fig. 2) can also be seen in Fig. 3,
in that the topography V at the scanning angle &: arrives so to
speak in a spatial portion A; around the zone boundary G4,5 cor-
responding to the first threshold o;, this being symbolised by
grey shading. By corresponding determination of the first
threshold o;, the portion A; for example has approximately the
same width b (Fig. 1) as the blind ranges B; it can be, alter-
natively, wider or (less preferred) even narrower.

Revisiting the example of Fig. 2, the closest transmission
time TSx.+3 after the aforesaid pulse repetition rate change from
PRR; to PRR; i1s now distanced sufficiently far from the closest
reception time TEy,;, in this example thereafter; the received
pulse Ex,3 was “leapfrogged” so to speak. Fig. 3 shows this
leapfrogging as an offset of the zone boundary from G4,5 (as a
result of the first pulse repetition rate PRR;) to G'4,s (as a
result of the second pulse repetition rate PRRy), whereby the
blind range B at the scanning angle &; “leapfrogs” the topogra-
phy V so to speak. To this end, the first threshold o; coculd
optionally also be determined depending on the particular con-
sidered MTA zone Z.

Alternatively to a leapfrogging of this kind, a “falling
back” of the transmission times S in relation to the reception
times E or of a zone boundary G in relation to the topography V
can be provided by suitable selection of another pulse repeti-

tion rate PRR; from the set M, as symbolised for the scanning
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angle range 9, to U3 in the example of Fig. 4a for a set M of
two different pulse repetition rates PRR;, and in the example
of Fig. 3 for a set M of four different pulse repetition rates
PRR;j. In the latter example - proceeding from the smallest
pulse repetition rate (here: PRR;) - when the topography V
draws closer to the laser scanner 1 and the zone boundary G's, g,
the next-highest pulse repetition rate PRR3z is firstly prede-
termined, and as it draws closer to the new resultant zone
boundary, the even higher pulse repetition rate PRRy; is prede-
termined, and so on and so forth, up to the highest pulse repe-
tition rate (Here: PRRi). As the topography draws even closer
to the laser scanner, a falling back due to a lack of higher
pulse repetition rates PRR; in the set M is not possible; in-
stead, in this case with the scanning angle 9:; the smallest
pulse repetition rate (here: PRR;) 1is selected from the set M
and the topography V is thus leapfrogged; see Fig. 3 and 4a.

Fig. 4c shows the same situation for a set M with a number
of pulse repetition rates PRR; as quasi-continuous, ramp-like
profile. In Fig. 4d this situation is shown for the reverse ex-
ample, wherein the topography V approaches a zone boundary G as
it is further distanced from the laser scanner 1, so that the
predetermination of increasingly smaller pulse repetition rates
PRR; of the set M firstly results in a falling back, and upon
reaching the smallest pulse repetition rate PRR; the predeter-
mination of the greatest pulse repetition rate PRR; of the set
M results in a leapfrogging, as is shown comparatively for a
set M = {PRR;, PRR;} of two pulse repetition rates PRR; for the
scanning angles 95 to & in the example of Fig. 3.

As is clear on the basis of these examples, the reciprocal
value (in the example of Fig. 2: the pulse spacing 131) of the
greatest pulse repetition rate (here: PRR;) and the reciprocal
value (here: the pulse spacing 1;) of the smallest pulse repe-
tition rate (here: PRR;) from the set M differ from one another
by at least twice the first threshold o;; if it is possible to

dispense with the receipt of individual reflected pulses, the
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difference of the specified reciprocal values could also be
smaller.

In practice, it is favourable if the highest pulse repeti-
tion rate PRR; from the set M (in the present example: PRR;) is
predetermined as often as possible, since this entails the
quickest pulse sequence and thus the highest possible measure-
ment resolution. For this purpose, a topography V becoming fur-
ther distanced from a zone boundary G is optionally “lagged” so
to speak, as will be explained hereinafter on the basis of the
scanning angle 84 and for the reception pulse Exs in the exam-
ples of Fig. 2 and 3.

To this end, a second threshold o;, which is greater than
the first threshold o:, and thus a second location portion A,
(Fig. 3) are determined. The time interval Ay,s of the reception
time TEx;s from the closest transmission time TSk.s exceeds this
second threshold o, - which was not yet the case for the time
interval Ax.q from the reception time TEx,s - and the topography
V leaves the portion A; at the scanning angle 39;. Consequently,
the next-greatest or equally the greatest pulse repetition rate
(here: PRR;) 1is selected from the set M. The time interval Axs,
as in the presented example, can be ascertained already pro-
ceeding from the transmission time TSi,s altered in accordance
with the newly selected pulse repetition rate PRR; - according
to Fig. 3 the portion A, thus lies at the boundary zone Gs,4 of
the newly selected pulse repetition rate PRR; - or alternative-
ly proceeding from the transmission time TS'ys, 1.e. on the ba-
sis of the last-predetermined pulse repetition rate PRR;.

Due to the interaction of the first and second threshold
o1, Oz, a hysteresis is produced so to speak: If the reception
times TE move closer to the transmission times TS or the topog-
raphy V moves closer to a blind range B, so that the first
threshold o; is undershot, there is thus a falling back or
leapfrogging; see the scanning angles &;, &; and 93 in the exam-
ple of Fig. 3; if neither the first threshocld o, is undershot

nor the second threshold o, is exceeded, no new pulse repeti-
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tion rate PRR; is selected from the set M, this occurring only
if the second threshold o¢; is exceeded; 1f, consequently, the
second threshold o, is undershot again by the topography draw-
ing closer to a blind range, the pulse repetition rate PRR; by
contrast remains unchanged until the first threshold o; is also
undershot.

It goes without saying that the aforesaid disadvantages
here - similarly to the above-described falling back - on the
one hand can be sudden in the event of a set M of two pulse
repetition rates PRR; (as in the case of the scanning angle U4
in Fig. 3) or on the other hand, with a greater set M of pulse
repetition rates PRR;, can be multi-stepped or ramped (Fig. 4e)
or, for example with a greater difference between the first and
second threshold o1, o; as in the example of Fig. 4f, can be
ramped with a break, more specifically on the one hand with a
topography V drawing closer to the laser scanner 1 according to
Fig. 4e and 4f and on the other hand with a topography V becom-
ing further distanced from the laser scanner 1 according to the
example of Fig. 4g. Furthermore, the falling back or lagging
could also occur approximately in an S-shape (Fig. 4h). Fig. 4h
additionally shows the particular case in which the topography
V drawing closer to a boundary zone G is firstly avoided, but
the topography V consequently becomes further distanced, so
that lagging is possible without leapfrogging.

The invention is not limited teo the presented embodiments,
but comprises all variants, combinations and modifications that
fall within the scope of the accompanying claims. The distance
measurement could thus be performed for example on the basis of
general light pulses, radio pulses, in particular radar pulses,
sound pulses, or the like and/or from - stationary or movable -
ground—-, air- or sea-borne scanners or distance meters which
for example are directed towards moving targets U in the sur-

roundings.
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What is claimed is:

1. A method for measuring the distance of a target by way
of time-of-flight measurements on pulses reflected at said
target, sald pulses being successively emitted in accordance
with a predeterminable pulse repetition rate, each pulse being
emitted at a transmission time and, after reflection at said
target, being received at a reception time, comprising:

selecting a first pulse repetition rate from a set of at
least two different pulse repetition rates and predetermining
the selected first pulse repetition rate as pulse repetition
rate for the emission of the pulse; for at least one of the
reception times, ascertaining a transmission time lying closest
in time to said reception time, and ascertaining a time interval
between said reception time and the ascertained transmission
time; and

if the ascertained time interval is below a first threshold,
selecting a second pulse repetition rate from the set and
predetermining the selected second pulse repetition rate as the
pulse repetition rate for the emission of the pulses,

wherein a reciprocal value of a greatest pulse repetition
rate from the set and a reciprocal value of a smallest pulse
repetition rate from the set differ from one another by at least

twice the first threshold.

2. The method according to claim 1, wherein if the
ascertained transmission time lies before said reception time,
a next-greatest pulse repetition rate or, if there is no such
pulse repetition rate, a smallest pulse repetition rate from the
set 1s selected as said second pulse repetition rate, and

if the ascertained transmission time lies after said
reception time, a next-smallest pulse repetition rate or, if

there 1s no such pulse repetition rate, a largest pulse

Date Regue/Date Received 2022-09-06
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repetition rate from the set is selected as sald second pulse

repetition rate.

3. The method according to claim 1 or claim 2, wherein if
the ascertained time interval exceeds a second threshold which
is greater than the first threshold, a next-greatest or greatest
pulse repetition rate from the set is selected as said second

pulse repetition rate.

4. The method according to any one of claims 1 to 3,

characterized in that the pulses are laser pulses.

5. A method for measuring the distance of a target by way
of time-of-flight measurements on pulses reflected at said
target, said pulses being successively emitted in accordance
with a predeterminable pulse repetition rate, each pulse being
emitted at a transmission time and after reflection at said
target, being received at a reception time, comprising:

selecting a first pulse repetition rate from a set of at
least two different pulse repetition rates and predetermining
the selected first pulse repetition rate as pulse repetition
rate for the emission of the pulse;

for at least one of the reception times, ascertaining a
transmission time lying closest in time to said reception time,
and ascertaining a time interval between said reception time and
the ascertained transmission time; and

if the ascertained time interval is below a first threshold,
selecting a second pulse repetition rate from the set and
predetermining the selected second pulse repetition rate as the
pulse repetition rate for the emission of the pulses,

wherein 1f the ascertained time interval exceeds a second

threshold which is greater than the first threshold a next-
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greatest or greatest pulse repetition rate from the set is

selected as said second pulse repetition rate.

6. The method according to claim 5, wherein if the
ascertained transmission time lies before reception time, a
next—-greatest pulse repetition rate or, if there is no such pulse
repetition rate, a smallest pulse repetition rate from the set
is selected as said second pulse repetition rate, and

if the ascertained transmission time lies after said
reception time, a next-smallest pulse repetition rate or, if
there 1s no such pulse repetition rate, a largest pulse
repetition rate from the set is selected as said second pulse

repetition rate.

7. The method according to claim 5 or claim 6, wherein the

pulses are laser pulses.
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