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Description

Technical Field

[0001] This invention relates to an optical time-domain
reflectometer (hereinafter referred to as "OTDR") that is
used to search for defective points in an optical fiber.
More particularly, the invention relates to an OTDR that
does not influence the communication via the line during
measuring.

Background Art

[0002] As is known, an OTDR is connected to one end
of an optical fiber and applies a pulsed light beam into
the optical fiber from the end thereof. The OTDR meas-
ures the time that lapses until reflected light (backscat-
tered light) arrives from the optical fiber, the level of the
reflected light and the like. The losses in the optical fiber,
the positions where the losses occur (e.g., connection
points), the positions of far ends, and the like are thereby
determined.
[0003] FIG. 6 is a diagram showing how optical fibers
are laid and how the various characteristics of the optical
fibers are measured by a conventional technique.
[0004] On a panel 30 a port is provided for a plurality
of optical fibers F. Of the fibers F, one line is used to
achieve communication (i.e., an active line) is connected
to a transmitter 32a and a receiver 32b.
[0005] For convenience, only one core line of the op-
tical fiber F, or active line, is illustrated in FIG. 6. In prac-
tice, many lines of the optical fiber F serve as active lines.
[0006] An OTDR 31 is connected to one of the optical
fibers F that are not used, that is, those other than the
active lines, in order to perform various measurements
on that optical fiber F.
[0007] The core line that is used as an active line is
known and identified with the core-line number and the
like. The OTDR 31 is therefore connected to a port of a
core-line number not assigned to the active line.
[0008] The core-line number may be mistaken for an-
other and the measuring may be started. In this case,
measuring light (pulsed light) is applied into the core of
the active line through which communication is being
achieved. This may influence the communication.
[0009] Also, the waveform of the measuring signal
changes to an abnormal one. Consequently, normal
measuring of characteristics may not be accomplished.
[0010] The panel 30 has hundreds of ports or thou-
sands of ports. Almost all ports are in connected state,
no matter whether they are used for active lines. To ini-
tiate measuring, the ports are disconnected and connect-
ed to the OTDR. Hence, one core-line number may be
mistaken for another, as mentioned above.
[0011] Once the port of any active line is disconnected,
the light being used is no longer applied, inevitably caus-
ing a problem. In this condition, any port that is not of any
active line can be identified, only by the core-line number

allocated to the port. This may cause a mistake.
[0012] In some cases, a measuring port 33 is provided
at a position different from the position where the panel
30 is arranged.
[0013] The measuring port 33 is connected to each
core line of the fiber F by means of a coupler 34 or the
like. The port 33 is used during the measuring only; it is
usually opened.
[0014] Once the OTDR 31 is connected to the meas-
uring port 33 to effect measuring, the core line of the fiber
F, which is connected to the transmitter 32a and receiver
32b, cannot be visually detected.
[0015] When light is applied to the core line of a wrong
number, thereby starting the measuring, the measuring
signal will immediately enter the communication line, ad-
versely influencing the communication. In addition, the
measuring side will be affected, resulting in an abnormal
waveform and the like.
[0016] Further information pertaining to the prior art
can be found in JP 10-227,719 that discloses, for the
purpose of making a system compact and reducing the
cost of an optical path monitoring system which can ob-
serve and test the light of plural different wavelengths, a
monitoring system comprising an optical wave separat-
ing device connected with an optical pulse tester, and
separating a test optical path into plural optical paths,
and a selecting device for selectively and switchably con-
necting the optical paths separated by the optical wave
separating device, with an optical switch, on the way of
the test optical path, and an optical filter for cutting the
transmission of the light of the communication wave-
length in a direction of the optical pulse tester, and trans-
mitting the light of the test light wavelength, is mounted
on one of the optical paths which connect the optical wave
separating device and the selecting device. Only the light
of the object wavelength, is received by the optical pulse
tester, to be observed.
[0017] EP 0 772 265 discloses a laser light source ap-
paratus, OTDR apparatus, and optical communication
line inspection system wherein the pulse laser light
source apparatus in the OTDR apparatus of present in-
vention comprises an optical waveguide which receives
and guides the light emitted from the first light-emitting
end face, wherein the optical waveguide comprises a re-
flecting area which selectively reflects a part of light emit-
ted from a light-emitting end face of a semiconductor
light-emitting device, a core of the reflecting area com-
prises a first diffraction grating which is disposed in a first
area and whose refractive index periodically changes
along an optical-axis direction, the first diffraction grating
selectively reflects, of the light emitted from the light-emit-
ting end face of the semiconductor light-emitting device,
a part of the light within a first wavelength range. And the
diffraction grating is one of devices which constitute a
laser resonator.
[0018] US patent 5,539,560 discloses, in the context
of an optical router with optical control, an optical multi-
plexer comprising a signal energy divider such as a di-
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rectional coupler, for dividing optical signal energy re-
ceived by way of a multiplexer upstream port into a control
portion and a utilization portion, and an optical switch
having a first switch port connected to receive the utili-
zation portion of the optical signal energy and having a
plurality of additional switch ports connected to respec-
tive multiplexer downstream ports. A decoder extracts a
control message from the control portion of the optical
signal energy, and a controller is responsive to the control
message for selectively setting the switch to interconnect
the first switch port and a selected one of the additional
switch ports. In this manner, at least part of the utilization
portion of the optical signal energy received by the mul-
tiplexer by way of the multiplexer upstream port is emitted
from the multiplexer by way of the multiplexer down-
stream port that is connected to the selected one of the
additional switch ports.

Disclosure of Invention

[0019] The present invention provides an optical time-
domain reflectometer (OTDR) in accordance with inde-
pendent claim 1 as well as a method of measuring an
optical fiber in accordance with independent claim 4. Pre-
ferred embodiments of the invention are reflected in the
dependent claims.
[0020] The claimed invention can be better understood
in view of the embodiments described hereinafter. In gen-
eral, the described embodiments describe preferred em-
bodiments of the invention. The attentive reader will note,
however, that some aspects of the described embodi-
ments extend beyond the scope of the claims. To the
respect that the described embodiments indeed extend
beyond the scope of the claims, the described embodi-
ments are to be considered supplementary background
information and do not constitute definitions of the inven-
tion per se. This also holds for the subsequent "Brief De-
scription of Drawings" as well as the "Best Mode for Car-
rying Out of the Preferred Embodiments."
[0021] The present invention has been made in order
to solve the problems described above. The object of the
invention is to provide an OTDR which prevents various
measuring of an active line effecting communication,
which influences neither the communication line nor the
measuring and which can therefore perform measuring
in safety.
[0022] According to one aspect of the preferred em-
bodiments, there is provided an OTDR having:

a light-emitting element (2b) for emitting pulsating
measuring light when driven;
branching means (3) for applying the measuring light
emitted from the light-emitting element to an optical
fiber to be measured, and branching light supplied
from the optical fiber; and
light-receiving means (11) for receiving the light
branched by the branching means and detecting a
level of the light received.

[0023] The OTDR further comprises processing
means for detecting a level of the light supplied from the
optical fiber after the OTDR is connected to the optical
fiber, while not driving the light-emitting element, and for
driving the light-emitting element only when the level of
the light received is equal to or lower than a preset value.
[0024] According to another aspect of the prefered em-
bodiments, there is provided an OTDR comprising:

light source driving means;
a light source for emitting pulsating measuring light
when driven by the light source driving means;
branching means for applying the measuring light
emitted from the light source, to an optical fiber to
be measured, and branching light supplied from the
optical fiber;
light-receiving means for receiving the light
branched by the branching means and detecting a
level of the light received;
determining means for causing the light-receiving
means to detect the level of light received while the
light source is not emitting light and for determining
that the optical fiber is not serving as a communica-
tion line, only when the level of light received is equal
to or lower than a preset value; and
processing means for causing the light source driv-
ing means to drive the light source, thereby to start
the measuring of the optical fiber, when the deter-
mining means determines that the optical fiber is not
serving as a communication line.

[0025] According to a further aspect of the preferred
embodiments, there is provided a method of measuring
an optical fiber by use of an optical time-domain reflec-
tometer, the method comprising the steps of:

providing a light source that emits pulsating meas-
uring light when driven by light source driving means;
providing branching means for applying the meas-
uring light emitted from the light source, to an optical
fiber to be measured, and branching light supplied
from the optical fiber;
providing light-receiving means for receiving the light
branched by the branching means and detecting a
level of the light received;
causing the light-receiving means to detect the level
of light received while the light source is not emitting
light and determining that the optical fiber is not serv-
ing as a communication line, only when the level of
light received is equal to or lower than a preset value;
and
causing the light source driving means to drive the
light source, thereby to start the measuring of the
optical fiber, when it is determined that the optical
fiber is not serving as a communication line.
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Brief Description of Drawings

[0026]

FIG. 1 is a block diagram showing an OTDR that is
the first preferred embodiment;
FIG. 2 is a flowchart explaining how the OTDR shown
in FIG. 1 examines communication light;
FIGS. 3A, 3B and 3C are diagrams depicting the
measuring waveform of an optical fiber, detected by
the OTDR of FIG. 1;
FIGS. 4A, 4B and 4C are diagrams depicting the
measuring waveform of an optical fiber, detected by
the OTDR of FIG. 1;
FIG. 5 is a flowchart explaining the operation of an
OTDR that is the second preferred embodiment; and
FIG. 6 is a diagram illustrating how optical fibers are
laid, for explaining the prior art.

Best Mode for Carrying Out of the preferred embodi-
ments

[0027] The preferred embodiments will be summa-
rized first.
[0028] To achieve the object described above, an OT-
DR according to the prefered embodiments may be con-
nected to one end of an optical fiber laid in an optical
communication path. The OTDR applies measuring light
into the optical fiber and measures various characteris-
tics of the optical fiber from the condition of the light ap-
plied back from the optical fiber. The OTDR is character-
ized in that it comprises a light source (2), a light-receiving
element (4), and processing means (8). The light source
(2) emits the measuring light to the optical fiber. The light-
receiving element (4) receives the light reflected from the
optical fiber and detects the level of the light. The
processing means (8) inhibits the light source from emit-
ting the measuring light if the level of light the light-re-
ceiving element has detected before the emission of
measuring light from the light source is higher than a
prescribed level.
[0029] The OTDR may further comprise a start key (9)
and processing means (8). The start key is provided for
starting the various characteristics of the optical fiber.
The processing means (8) detects the level of the light
the light-receiving element (4) detects after the light
source (2) has stopped emitting light. If the level is higher
than a prescribed level, it is determined that the optical
fiber is performing communication. In this case, the
processing means inhibits the emission of measuring
light, thereby to interrupt the measuring of characteris-
tics.
[0030] When a power switch is turned on, the process-
ing means (8) may detect the level of light received at
the light-receiving element (4) while the light source is
not emitting light. When the level of light received is equal
to or higher than the preset value, the processing means
may determine that the optical fiber is serving as a com-

munication line and inhibits the emission of the measur-
ing light, thereby interrupting the measuring of charac-
teristics.
[0031] Further, the processing means (8) may gener-
ate an alarm informing output means (10) that it is im-
possible to measure the characteristics of the optical fib-
er, when the level of light received, detected at the light-
receiving element while the light source is not emitting
light is equal to or higher than the preset value.
[0032] In the structure mentioned above, when the
start key (9) is depressed to measure the characteristics
of the optical fiber, the processing means (8) detects the
level of light received at the light-receiving element (4),
while the mission of light from the light source (2) is in-
terrupted.
[0033] Here, if the level of light received is equal to or
higher than the preset value, the processing means de-
termines that the optical fiber is serving as a communi-
cation line and inhibits the emission of the measuring
light, thereby interrupting the measuring of characteris-
tics. At the same time, the processing means generates
an alarm informing output means 10 that it is impossible
to measure the characteristics of the optical fiber.
[0034] The preferred embodiments summarized
above will be described, with reference to the accompa-
nying drawings.

(First Embodiment)

[0035] FIG. 1 is a block diagram showing an OTDR
that is the first preferred embodiment.
[0036] The OTDR 1 is connected to one end of an op-
tical fiber F that has been laid in an optical communication
path.
[0037] A light source 2 has a drive circuit 2a, a light-
emitting element 2b such as a laser diode (LD) or the
like. The light-emitting element 2b emits pulsating meas-
uring light (a laser beam) having center wavelength λ.
[0038] The drive circuit 2a controls the driving of the
light-emitting element 2b.
[0039] The pulsating measuring light emitted from the
light source 2 is applied to the optical fiber F through
branching means 3.
[0040] The branching means 3 is, for example, a di-
rectional optical coupler.
[0041] The branching means 3 distributes the light re-
flected from the optical fiber (Fresnel reflection light or
back scattering light) to light-receiving means 11.
[0042] The light-receiving means 11 includes a light-
receiving element 4, an amplifier 5, and an A/D converter
6. The light-receiving element 4 receives the light reflect-
ed from the optical fiber. The amplifier 5 amplifies the
output of the light-receiving element 4. The A/D converter
6 performs analog-to-digital conversion on the output of
the amplifier 5.
[0043] The light-receiving element 4 is composed of a
photodiode (PD) or the like, for receiving the light reflect-
ed. The element 4 outputs a detection signal when it re-
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ceives the light.
[0044] The detected signal is amplified by the amplifier
5, subjected to A/D conversion in the A/D converter 6
and output to processing means 8.
[0045] The processing means 8 has a CPU and a
memory section including a ROM, a RAM and the like.
The processing means 8 controls the components pro-
vided in the OTDR 1.
[0046] The processing means 8 measures the charac-
teristics of the optical fiber F in a specific sequence to be
described later, on the basis of the measuring program
stored in the memory section such as a ROM or the like.
[0047] The characteristics are measured by examining
the communication light to determine whether the optical
fiber performs its function.
[0048] Operation means 9 comprises keys, which are
operated to operate the parameters, operations, display
conditions the apparatus requires to measure the various
characteristics.
[0049] Output means 10 receives the data processed
in the processing means 8 and representing the charac-
teristics of the optical fiber F.
[0050] The output means 10 comprises a display, an
interface (I/F), and the like. The display displays charac-
teristics, values set, alarms and the like. The interface
outputs these items of data to external apparatuses.
[0051] Under the control of the processing means 8, a
timing controller 12 controls the drive circuit 2a, thereby
controlling the timing at which the light-emitting element
2b emits the measuring light and the timing at which the
A/D converter 6 samples the signal generated when the
backscattered light is detected.
[0052] How the processing means 8 of the OTDRI ex-
amines the communication light will be described below.
[0053] FIG. 2 is a flowchart explaining how the com-
munication light is examined.
[0054] FIG. 3 and FIG. 4 are diagrams showing the
measuring waveform of an optical fiber, detected by the
OTDR 1.
[0055] The start key of the operation means 9 is de-
pressed (FIG. 3A), starting the measuring of character-
istics (Step S1). First, the processing means 8 measures
the level of the light the light-receiving means 11 has
detected (Step S2). While the means 8 is measuring the
level, the light-emitting element 2b remains emitting no
light (FIG. 3B).
[0056] Next, the processing means 8 determines
whether the level of the light received has risen above a
preset value (Step S3).
[0057] The preset value L1 (see FIG. 3C) is higher than
the noise level of the signal detected by the light-receiving
element 4 and amplified by the amplifier 5.
[0058] A detection signal having a level higher than
the preset value may be detected during a predetermined
time (e.g., 1 sec) from the depressing of the start key. In
this case (that is, if Yes in Step 3), the processing means
8 determines that the optical fiber F is serving as an active
line (or achieving communications) (Step S4).

[0059] In this case, the processing means 8 outputs
an alarm (alarm display) signal to the display of the output
means 10 and the like (Step S5).
[0060] Then, the processing means 8 inhibits the light
source 8 from emitting light, thereby interrupting the
measuring operation on the optical fiber F (Step S6).
[0061] On the other hand, if the detection signal re-
mains at a level lower than the preset value (that is, if No
in Step S3), the processing means 8 determines that the
optical fiber F is not serving as an active line (or achieving
communications) (Step S7).
[0062] Thus, the measuring of the characteristics of
the optical fiber F is started when the start key is de-
pressed (Step S8).
[0063] In the measuring process, the light-receiving
means 11 receives the light applied from the light source
2 to the optical fiber F and then reflected from the optical
fiber F.
[0064] It will be described how the backscattered light
from the optical fiber F is measured.
[0065] When the measuring light is applied to the op-
tical fiber F at intervals TR as shown in FIG. 4B, the light-
receiving element 4 detects reflected light (backscattered
light) that attenuates with the distance to the optical fiber
F as is illustrated in FIG. 4C.
[0066] In FIG. 4C, fx indicates the light that has been
reflected at the far end of the optical fiber F shown in FIG.
1 and has been detected.
[0067] With the above-mentioned process, it is possi-
ble to determine the communication condition of the op-
tical fiber F before measuring the characteristics of the
optical fiber F. If the optical fiber F is serving communi-
cation, the application of the measuring light to the optical
fiber F is inhibited. This would influence neither the com-
munication line nor the measuring.
[0068] In the embodiment described above, the start
key must be pushed again to measure the optical fiber
to measure the optical fiber after it is determined that the
fiber F is serving communication. Nonetheless, the
present invention is not limited to this embodiment.
[0069] For example, the operation may automatically
go to Step S2 as shown by the dotted line in FIG. 2 if the
optical fiber F is an active line, thereby effecting contin-
uous detection.
[0070] In this case, the measuring of characteristics
can be started immediately after the communication is
interrupted or completed.
[0071] The timing of detecting the condition of the com-
munication light is not limited to the start of measuring
the characteristics of the optical fiber F. Rather, the con-
dition may be detected after the start of measuring the
characteristics is started, that is, during the measuring
of the characteristics.
[0072] In this case, Step S2 et seq., shown in FIG. 2,
may be automatically performed during the blank period
(TB) shown in FIG. 4C, in which the characteristics are
not measured at all.
[0073] Measuring light is not applied to the optical fiber
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F during the blank period TB. Thus, it is determined that
the fiber F is serving as an active line, if the light received
is at a level equal to or higher than the prescribed level.
If the light received is at a level lower than the prescribed
level, it is determined that the fiber F is not serving as an
active line. In either case, an appropriate process is per-
formed.
[0074] If it is determined that the fiber F is an active
line, Step S6 et seq. shown in FIG. 2 are performed to
interrupt the measuring, as is indicated by the solid line
in FIG. 2. Alternatively, the process returns to Step S2
as indicated by the dotted line, thereby to detect again
the level of the light received.

(Second Embodiment)

[0075] The second preferred embodiment will be de-
scribed.
[0076] An OTDR 1, which is the second embodiment,
will be described.
[0077] The OTDR 1 according to the second embodi-
ment is similar in structure to the first embodiment shown
in FIG. 1.
[0078] FIG. 5 is a flowchart explaining the operation of
the second embodiment.
[0079] The steps of the operation will be designated
by identical symbols and will not be described.
[0080] First, the power switch to the OTDR 1 is turned
on (Step S10). The processing means 8 enters into a
standby state (Step S11).
[0081] In the standby state, various initial values are
set which are required for measuring the characteristics
of the optical fiber F.
[0082] In the standby state, the level of the light re-
ceived at the light-receiving element 4 is measured, while
interrupting the emission of light from the light source 2.
[0083] Thereafter, it is determined whether the optical
fiber is an active line or not (Steps S3 to S8).
[0084] After the power switch is turned on, it may be
determined that the fiber F is not an active line (Step S7).
In this case, it is determined whether the start key has
been depressed to measure the characteristics of the
optical fiber (Step S12). When the start key is depressed
(if YES in Step S12), the measuring of the characteristics
of the optical fiber is immediately started.
[0085] After the power switch is turned on, it may be
determined that the fiber F is an active line (Step S4). If
this is the case, the application of measuring light is in-
hibited (Step S6) and the process returns to Step S11.
[0086] Thus, the standby state continues as long as
the fiber F is regarded as an active line. When the start
key is depressed (if YES in Step S12) after the fiber F is
found to be no longer an active line, the measuring of
characteristics of the optical fiber can be started at once.
[0087] The OTDR 1 according to this embodiment au-
tomatically determines whether an active line is available
or not, when the power switch is turned on, and waits for
the start of characteristic measuring.

[0088] The preferred embodiments are not limited to
the embodiments described above. Rather, various mod-
ifications can be made.
[0089] An optical path control means 20 such as a shut-
ter may be provided as indicated by dotted lines in FIG.
1, for opening and closing the optical path between the
light-emitting element 2b and the branching means 3 in
accordance with the output of the amplifier 5. In this case,
it is possible to prevent the application of measuring light
to the active line, even if the light-emitting element 2b
remains driven at all times.
[0090] That is, to measure the various characteristics
of the optical fiber, the optical path control means 20 first
closes the optical path between the light-emitting element
2b and the branching means 3. While the output of the
amplifier 5 remains at a value which corresponds to the
level of the light received and which is equal to or higher
than a preset level, the means 20 inhibits the application
of measuring light from the optical path.
[0091] When the output of the amplifier 5 remains at a
value that corresponds to the level of the light received
and is equal to or lower than the preset level, the optical
path control means 20 opens the optical path between
the light-emitting element 2b and the branching means
3. This allows the application of measuring light from the
optical path.
[0092] As described above in detail, the application of
measuring light is inhibited in the structure of this inven-
tion in the process of measuring the various character-
istics of an optical fiber, if the light-receiving element re-
ceives light at a level equal to or higher than a preset
level. The application of measuring light to an active line
serving communication can therefore be prevented.
[0093] The characteristics can therefore be smoothly
measured in safety, without influencing the communica-
tion and the measuring.
[0094] The communication light may be examined
when the start key is operated to start the measuring of
the various characteristics of the optical fiber. In this case,
it is possible to detect the communication condition on
the line when the measuring is started. Thus, the meas-
uring of characteristics can be carried out in safety.
[0095] Further, the communication light may be exam-
ined when the power switch is turned on. If this is the
case, the communication condition of the line is detected
every time the switch is turned on, thereby to accomplish
the measuring of characteristics in safety.
[0096] An alarm may be output while the line is serving
the communication, informing the operator that it is now
impossible to measure the characteristics of the line.

Claims

1. An optical time-domain reflectometer (OTDR) com-
prising a light-emitting element (2b) for emitting pul-
sating measuring light to be applied into an optical
fiber (F) to be measured, branching means (3) for
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branching light reflected from the optical fiber (F),
and light-receiving means (4) for detecting a level of
the light branched by the branching means (3),
characterized in that
said OTDR further comprises processing means (8)
for driving the light-emitting element (26) only when
the level of the light detected by the light-receiving
means (4) is equal to or lower than a preset value
while the light-emitting element (2b) is not driven,
said preset value being higher than the noise level
of the light detected by the light-receiving means (4)
while the light-emitting element (2b) is not driven,
and
the processing means (8) is adapted to interrupt,
once the measurement is started, driving of the light-
emitting element (2b) when the level of the light de-
tected by the light-receiving means (4) becomes
larger than said preset value during the blank period
(TB) of the measurement, wherein said blank period
(TB) is a period between two pulses of measuring
light, where no such measuring light is applied.

2. The OTDR according to claim 1, characterized in
that the processing means (8) is adapted to drive
the light-emitting element (2b) only when the level
of the light detected by the light-receiving means (4)
is continuously equal to or lower than a preset value
during a predetermined time.

3. The OTDR according to claim 1 or 2, characterized
in that the processing means (8) is adapted to con-
tinuously inhibit the light-emitting element (2b) from
emitting light until the level of the light detected by
the light-receiving means (4) becomes equal to or
lower than a preset value.

4. A method of measuring an optical fiber by use of an
optical time-domain reflectometer, comprising the
steps of:

providing a light source (2b) that emits pulsating
measuring light when driven by light source driv-
ing means (2a);
providing branching means (3) for applying the
measuring light emitted from the light source
(2b), to an optical fiber (F) to be measured, and
branching light reflected from the optical fiber
(F); and
providing light-receiving means (4) for receiving
the light branched by the branching means (3)
and detecting a level of the light received,
characterized in that
said method further comprises the steps of:

causing the light-receiving means (4) to de-
tect the level of light received while the light
source (2b) is not emitting light and deter-
mining that the optical fiber (F) is not serving

as a communication line, only when the lev-
el of light received is equal to or lower than
a preset value, said preset value being high-
er than the noise level of the light received
by the light-receiving means (4) while the
light source (2b) is not driven;
causing the light source driving means (2a)
to drive the light source (2b), thereby to start
the measuring of the optical fiber (F), when
it is determined that the optical fiber (F) is
not serving as a communication line; and
once the measurement is started, interrupt-
ing driving of the light emitting element (2b)
when the level of the light detected by the
light-receiving means (4) becomes larger
than said preset value during the blank pe-
riod (TB) of the measurement, wherein said
blank period (TB) is a period between two
pulses of measuring light where no such
measuring light is applied.

Patentansprüche

1. Optisches Zeitbereichsreflektometer (OTDR), wel-
ches ein lichtemittierendes Element (2b) zum Emit-
tieren von einem pulsierenden Messlicht, welches
an eine zu messende optische Faser (F) angelegt
wird, ein Verzweigungselement (3) zum Verzweigen
eines von der optischen Faser (F) reflektierten
Lichts, und ein Lichtempfangselement (4) zum Er-
fassen eines Pegels des Lichts, welches durch das
Verzweigungselement (3) abgezweigt ist, enthält,
dadurch gekennzeichnet, dass
das OTDR ferner ein Verarbeitungselement (8) zum
Antreiben des lichtemittierenden Elements (26) le-
diglich dann, wenn der Lichtpegel, welcher durch das
Lichtempfangselement (4) erfasst ist, gleich oder
niedriger als ein zuvor eingestellter Wert ist, während
das lichtemittierende Element (2b) nicht angetrieben
wird, enthält, wobei der zuvor eingestellte Wert hö-
her als der Rauschpegel des durch das Lichtemp-
fangselement (4) erfassten Lichts ist, während das
lichtemittierende Element (2b) nicht angetrieben
wird, und
wobei das Verarbeitungselement (8) dazu ausgelegt
ist, sobald die Messung begonnen wird, ein antrei-
bendes lichtemittierendes Elements (2b) zu unter-
brechen, wenn der Lichtpegel, welcher durch das
Lichtempfangselement (4) erfasst wird, größer als
der zuvor eingestellte Wert wird, und zwar innerhalb
der Leerperiode (TB) von der Messung, wobei die
Leerperiode (TB) eine Periode zwischen zwei Impul-
sen des Messlichts ist, innerhalb derer kein Mes-
slicht angelegt ist.

2. OTDR nach Anspruch 1, dadurch gekennzeich-
net, dass das Verarbeitungselement (8) dazu aus-
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gelegt ist, das lichtemittierende Element (2b) ledig-
lich dann anzutreiben, wenn der Lichtpegel, welcher
durch das Lichtempfangselement (4) erfasst ist, kon-
tinuierlich gleich oder geringer als ein zuvor einge-
stellter Wert innerhalb einer vorbestimmten Zeit ist.

3. OTDR nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass das Verarbeitungselement (8) dazu
ausgelegt ist, kontinuierlich das lichtemittierende
Element (2b) darin zu unterdrücken, das Licht zu
emittieren, bis der Lichtpegel, welcher durch das
Lichtempfangselement (4) erfasst ist, gleich oder ge-
ringer als ein zuvor eingestellter Wert wird.

4. Verfahren zum Messen einer optischen Phase unter
Verwendung eines optischen Zeitbereichsreflekto-
meters, welches die Schritte enthält:

Bereitstellen von einer Lichtquelle (2b), welche
ein pulsierendes Messlicht emittiert, wenn sie
durch ein Lichtquellen-Antriebselement (2a) an-
getrieben wird;
Bereitstellen eines Verzweigungselements (3)
zum Anlegen des gemessenen Lichtes, welches
durch die Lichtquelle (2b) emittiert wird, an eine
zu messende optische Faser (F), und Abzwei-
gen eines von der optischen Faser (F) reflektier-
ten Lichtes; und
Bereitstellen eines Lichtempfangselements (4)
zum Empfangen des durch das Verzweigungs-
element (3) abgezweigten Lichtes, und zum Er-
fassen eines empfangenen Lichtpegels,
dadurch gekennzeichnet, dass
das Verfahren ferner die Schritte enthält:

Bewirken, dass das Lichtempfangselement
(4) den empfangenen Lichtpegel erfasst,
während die Lichtquelle (2b) kein Licht emit-
tiert, und Bestimmen, dass die optische Fa-
ser (F) nicht als eine Kommunikationslei-
tung dient, und zwar lediglich dann, wenn
der empfangene Lichtpegel gleich oder ge-
ringer als ein zuvor eingestellter Wert ist,
wobei der zuvor eingestellte Wert höher als
der Rauschpegel des durch das Lichtemp-
fangselement (4) empfangenen Lichtes ist,
während die Lichtquelle (2b) nicht angetrie-
ben wird;
Bewirken, dass das Lichtquellen-Antriebs-
element (2a) die Lichtquelle (2b) antreibt,
wodurch die Messung von der optischen
Faser (F) begonnen wird, wenn bestimmt
ist, dass die optische Faser (F) nicht als eine
Kommunikationsleitung dient; und
sobald die Messung begonnen ist, Unter-
brechen des Antreibens des lichtemittieren-
den Elements (2b), wenn der durch das
Lichtempfangselement (4) erfasste Licht-

pegel größer als der zuvor eingestellte Wert
wird, und zwar innerhalb der Leerperiode
(TB) von der Messung, wobei die Leerperi-
ode (TB) eine Periode zwischen zwei Im-
pulsen des Messlichtes ist, innerhalb derer
das Messlicht nicht angelegt wird.

Revendications

1. Réflectomètre optique temporel (OTDR) compre-
nant un élément luminescent (2b) pour émettre une
lumière pulsatoire de mesure destinée à être appli-
quée dans une fibre optique (F) à mesurer, un moyen
de dérivation (3) pour dériver une lumière réfléchie
depuis la fibre optique (F), et un moyen de réception
de lumière (4) pour détecter une intensité de la lu-
mière dérivée par le moyen de dérivation (3),
caractérisé en ce que
ledit OTDR comprend en outre un moyen de traite-
ment (8) pour activer l’élément luminescent (26) seu-
lement lorsque l’intensité de la lumière détectée par
le moyen de réception de lumière (4) est égale ou
inférieure à une valeur prédéfinie tandis que l’élé-
ment luminescent (2b) n’est pas activé, ladite valeur
prédéfinie étant supérieure au niveau de bruit de la
lumière détectée par le moyen de réception de lu-
mière (4) tandis que l’élément luminescent (2b) n’est
pas activé, et
le moyen de traitement (8) est adapté pour interrom-
pre, une fois que la mesure a commencé, l’activation
de l’élément luminescent (2b) lorsque l’intensité de
la lumière détectée par le moyen de réception de
lumière (4) devient supérieure à ladite valeur prédé-
finie pendant la période d’échantillonnage (TB) de
la mesure, ladite période d’échantillonnage (110)
étant une période, comprise entre deux impulsions
de lumière de mesure, pendant laquelle aucune lu-
mière de mesure de ce type n’est appliquée.

2. OTDR selon la revendication 1, caractérisé en ce
que le moyen de traitement (8) est adapté pour ac-
tiver l’élément luminescent (2b) seulement lorsque
l’intensité de la lumière détectée par les moyens de
réception de lumière (4) est de manière continue
égale, ou inférieure à une valeur prédéfinie pendant
un temps prédéterminé.

3. OTDR selon la revendication 1 ou 2, caractérisé en
ce que le moyen de traitement (8) est adapté pour
empêcher de manière continue l’élément lumines-
cent (2b) d’émettre de la lumière jusqu’à ce que l’in-
tensité de la lumière détectée par le moyen de ré-
ception de lumière (4) devienne égale ou inférieure
à une valeur prédéfinie.

4. Procédé de mesure d’une fibre optique grâce à l’uti-
lisation d’un réflectomètre optique temporel, com-
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prenant les étapes consistant à :

fournir une source lumineuse (2b) qui émet une
lumière pulsatoire de mesure lorsqu’elle est ac-
tivée par un moyen d’activation (2a) de source
lumineuse ;
fournir un moyen de dérivation (3) pour appli-
quer la lumière de mesure émise depuis la sour-
ce lumineuse (2b) à une fibre optique (F) à me-
surer et dériver une lumière réfléchie depuis la
fibre optique (F) ; et
fournir un moyen de réception de lumière (4)
pour recevoir la lumière dérivée par le moyen
de dérivation (3) et détecter une intensité de la
lumière reçue,
caractérisé en ce que
ledit procédé comprend en outre les étapes con-
sistant à :

faire en sorte que le moyen de réception de
lumière (4) détecte l’intensité de lumière re-
çue tandis que la source lumineuse (2b)
n’émet pas de lumière et déterminer que la
fibre optique (F) ne sert pas de ligne de com-
munication, seulement lorsque l’intensité
de lumière reçue est égale ou inférieure à
une valeur prédéfinie, ladite valeur prédéfi-
nie étant supérieure au niveau de bruit de
la lumière reçue par le moyen de réception
de lumière (4) tandis que la source lumineu-
se (2b) n’est pas activée ;
faire en sorte que le moyen d’activation (2a)
de source lumineuse active la source lumi-
neuse (2b), ce qui est fait débuter la mesure
de la fibre optique (F), lorsqu’il est détermi-
né que la fibre optique (F) ne sert pas de
ligne de communication ; et
une fois que la mesure a débuté, interrom-
pre l’activation de l’élément luminescent
(2b) lorsque l’intensité de la lumière détec-
tée par le moyen de réception de lumière
(4) devient supérieur à ladite valeur prédé-
finie pendant la période d’échantillonnage
(TB) de la mesure, ladite période d’échan-
tillonnage (TB) étant une période, comprise
entre deux impulsions de lumière de mesu-
re, pendant laquelle aucune lumière de me-
sure de ce type n’est appliquée.
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