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(57) Récepteur (EMP1, .. EMPn) permettant de recevoir
des signaux optiques d un réseau de transmission (NET)
de signaux optiques codés multiplexés. Le récepteur
(EMP1, ..EMPn) comprend un moyen (DEK1) de
détecter les signaux optiques a recevoir, p. ex. un filtre
Fabry-Pérot, et un moyen de traitement (O/E1, O/E2, 5)
pour compenser le bruit présent dans les signaux
optiques détectés en combinant ces derniers & des
signaux de compensation. Ledit moyen (DEK1) est
adapté pour transmettre des signaux optiques a recevoir
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(57) A receiver (EMP1, ..., EMPn) is disclosed for
receiving optical signals from an optical transmission
network (NET) serving to transmit coded, multiplexed
optical signals. The receiver (EMP1, ..., EMPn) includes
a means (DEK1) for detecting the optical signals to be
received, e.g., a Fabry-Perot filter, and processing means
(O/El, O/E2, 5) to compensate noise present in the
detected optical signals by combining the detected
optical signals with compensation signals. The means
(DEK1) is adapted to transmit optical signals to be
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et réfléchir les signaux optiques non destinés 4 étre regus.
Un autre moyen (K1), p. ex. un coupleur optique, permet
d’obtenir les signaux de compensation a partir d’au
moins une partie des signaux optiques réfléchis, puis
d’appliquer ces derniers au moyen de traitement
(O/E1, O/E2, 5). Un avantage du récepteur est que le
signal a recevoir n’est pas contenu, ou n’est contenu que
minimalement, dans le signal de compensation, de sorte
qu’il n’a aucune influence, sinon une influence
insignifiante, sur le degré de compensation lorsqu’il est
combiné au signal détecté.
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received and reflect optical signals not to be received. A
further means (K1), e.g., an optical coupler, is provided
for deriving the compensation signals from at least part
of the reflected optical signals and then applying the
compensation signals to the processing means
(O/E1, O/E2, 5). The receiver has the advantage that the
signal to be received is not contained, or is contained
only minimally, in the compensation signal, so that it
does not affect, or affects only insignificantly, the degree
of compensation when being combined with the detected
signal.
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Abstract of the Disclosure

Receiver for Receiving Optical Signals

A receiver (EMP1l, ..., EMPn) is disclosed for
receiving optical signals from an optical transmission
network (NET) serving to transmit coded, multiplexed
optical signals. The receiver (EMP1l, ..., EMPn)
includes a means (DEK1l) for detecting the optical
signals to be received, e.g., a Fabry-Perot filter,
and processing means (O/El, O/E2, 5) to compensate
noise present in the detected optical signals by
combining the detected optical signals with
compensation signals. The means (DEKl) is adapted to
transmit optical signals to be received and reflect
optical signals not to be received. A further means
(K1), e.g., an optical coupler, is provided for
deriving the compensation signals from at least part
of the reflected optical signals and then applying the
compensation signals to the processing means (O/E1,
O/E2, 5). The receiver has the advantage that the
signal to be received is not contained, or is
contained only minimally, in the compensation signal,
so that it does not affect, or affects only
insignificantly, the degree of compensation when being

combined with the detected signal.

(Fig. 1)
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Receiver for Receiving Optical Signals

This invention relates to a receiver for receiving
optical signals from an optical communications network
for transmitting coded, multiplexed optical signals.
The receiver includes means for detecting the optical
signals to be received and processing means to
compensate the noise present in the detected optical
signals by combining the detected optical signals with

compensation signals.

Such a receiver is known, for example, from the
Proceedings of the Thirteenth Annual Conference on
Europeans Fibre Optic Communications and Networks,
Brighton, England, 1995, pages 178 to 181. A receiver
for a CDMA system is described which includes a
periodic filter for detecting the optical signals to
be received. The filter passes the detected optical
signals to a photodiode, where they are converted from
optical to electrical form. Also provided is an
optical coupler which removes part of the optical
signals transmitted through the CMDA network and
routes these signals to a further photodiode. The
removed signals serve as compensation signals which,
after being converted from optical to electrical form,
are first attenuated and then applied to the negative
input of a differential amplifier. The positive input
of the differential amplifier receives the detected
signals converted to electrical form. The compensation

of noise in the detected signals is achieved by
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comparing the detected signals with the compensation
signals. A disadvantage is that the compensation
signals used for the comparison include a part of the
optical signals to be received, which is subtracted
from the detected signal during the comparison,
whereby the degree of compensation is deteriorated.
The compensation method is only suitable for a CDMA
system comprising a plurality of optical transmitters
and receivers, since in such a system, the effect of
the impairment of the compensation caused by the
subtraction of the part of the signal to be received
is reduced. Thus, the smaller the finesse of the
periodic filter, the less efficient the compensation
method will be; the finesse is explained in the above-
mentioned article and is inversely proportional to the
bandwidth.

It is therefore an object of the invention to provide
a receiver which uses an improved compensation method
and is suitable for systems with as little as two

transmitters.

According to the invention, this object is attained by
a receiver as set forth in claim 1. The receiver 1is
characterized in that it comprises a means adapted to
pass optical signals to be received and reflect
optical signals not to be received, and that a further
means is provided for deriving the compensation
signals from at least a part of the reflected optical
signals and then applying them to the processing

means.
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The receiver according to the invention has the
advantage that the signal to be received, in

particular, is not contained, or contained only
minimally, in the compensation signal, so that it will
not affect, or affect only insignificantly, the degree
of compensation when being combined with the detected

signal.

Anotnher advantage is that, in one embodiment, a test
signal is additionally introduced into one of the
signal branches in order to achieve even more

selective compensation.

Further advantageous features of the invention are

defined in the dependent claims.

One embodiment of the invention will now be described

with reference to the accompanying drawings.

The optical communications system SYS shown
schematically in Fig. 1 contains at least two
transmitters SEN1l, ..., SENn, at least one receiver
EMP1, ..., EMPn, and an optical transmission network
NET through which the optical signals from the
transmitters SEN1, ..., SENn are transmitted to the
recéivers EMP1, ..., EMPn; n is a natural number
greater than 1. The optical transmission network NET
is, for example, a multipoint-to-multipoint network
consisting of fiber-optic links, optical splitters,
and, if necessary, optical amplifiers, and serves to
transmit coded, multiplexed optical signals. Each of
the transmitters SEN, ..., SENn includes an encoder

KOD1 in which the signals to be transmitted can be
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encoded before being transmitted into the optical
transmission network ENT. The encoding is performed
optically, e.g. by frequency code modulation using an
optical filter. Each of the receivers EMP1l, ..., EMPn
that wants to receive the optical signals from
transmitter SEN1 must include a decoder DEK1l which is
matched to the encoder KOD1l of transmitter SENl1. In
the simplest case, the frequency ranges in which
optical signals are passed and the frequency ranges in
which optical signals are blocked are the same in the
encoder KOD1l and the decoder DEK1l, which also includes
an optical filter, for example. Prior to the optical
filtering, the electric signals to be transmitted are
converted, e.g. in an electrical-to-optical transducer
E/0l, into optical signals, which are subsequently
filtered. Such a coding scheme is known, for example,
by the terms “code division multiple access (CDMA)”

and “spread spectrum”.

The receiver EMP1l includes a means DEK1l for detecting
the optical signals to be received. The means is a
decoder DEK1 which is matched to the encoder of the
transmitter whose optical signal it wants or is
authorized to receive. Preferably, the means DEKl is a
periodic optical filter, particularly a Fabry-Perot
filter. A Fabry-Perot filter transmits optical signals
to be received and reflects optical signals not to be

received.

The receiver EMP1 further includes processing means
O/El, O/E2, 5 to compensate the noise present in the
detected optical signals by combining the
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detected optical signals with compensation signals.
Particularly if several transmitters SEN1, ..., SENn
are active simultanecusly, the optical signals from
transmitters SEN2 to SENn will be coupled to the
channel being used by transmitter SEN1 and to be
received by receiver EMPl. Thus, the detected signals
will also include components of optical signals from
transmitters SENZ2 to SENn, which appear as
interference. The interference can be minimized by
combining the detected optical signals with

compensation signals.

The receiver EMP1 therefore includes a further means
K1l for deriving the compensation signals from at least
part of the reflected optical signals and then feeding
them to the processing means O/El, O/E2, 5. The
further means K1 is preferably an optical coupling
device, particularly a so-called asymmetrical coupler
which removes e.g. 10% or 20% of the optical power

from an optical transmission line.

An optical transmission line is provided for feeding
the optical signals transmitted through the optical
transmission network NET to the means DEK1l. The
electric signals to be transmitted by transmitter SEN1
are thus converted into optical form, optically
frequency-code-modulated, and then transmitted through
the optical transmission network NET to receiver EMPI1,
where they are transferred over the optical
transmission line to the Fabry-Perot filter DEKI1,
which optically decodes the optical signals to be
received and passes them over a further optical

transmission line to the processing means 0O/El, O/E2,
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5, and which reflects the optical signals not to be
received into the optical transmission line from which

it received the optical signals of transmitter SEN1.

This optical transmission line contains the further
means Kl. The further means Kl is an optical coupling
device which extracts at least part of the reflected
optical signals from the optical transmission line in
a direction opposite to the propagation direction of
the optical signals transmitted through the optical
transmission network NET. The extracted optical
signals represent the compensation signals, which are
transferred over a further optical transmission line
to the processing means O/El, O/E2, 5. These
compensation signals do not contain, or contain only
minimum portions of, the optical signals from
transmitter SEN1, since these were transmitted by the
Fabry-Periot filter DEKl. The compensation signals
then contain only, or essentially only, optical
signals from transmitters SEN2 to SENn which are

active, i.e., which are transmitting optical signals.

The coupling factor of the optical coupling device K1
is preferably chosen so that the optical power of the
extracted reflected signals is equal to the mean of
the optical power of the signals transmitted by the
Fabry-Periot filter DEK1l. This is accomplished by
feeding the processing means O/El, O/E2, 5 with
optical signals whose optical powers have a defined
ratio, so that a combination of the signals is

simplified.
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I1f, for example, only 20% of the optical power are
coupled out by the optical coupling device K1, then
80% of the optical power will remain in the optical
transmission line connected to the optical
transmission network NET. These 80% will then be
transferred into the optical transmission network NET.
To prevent this, an cptical isolator ISO may be
provided which is inserted into the optical
transmission line in such a way as to pass only the
optical signals from the optical transmission network
NET and block the 80% of the reflected signals which
were not coupled out. Alternatively, 100% of the
reflected optical signals may be extracted and the
necessary level adaptation may be effected by means of
an attenuator (not shown) inserted between the optical
coupling device K1 and the processing means 0O/El,
O/E2, 5. Level adaptation may also be accomplished by
means of an electrical attenuator in the processing
means O/E1l, O/E2, 5.

The processing means O/El, O/E2, 5 consist of a first
optical-to-electrical transducer O/El for converting
the transmitted optical signals into first electric
sigrals, a second optical-to-electrical transducer
O/E2 for converting the optical compensation signals
into second electric signals, and a differential
amplifier 5 for comparing the first and second

electric signals.

The optical-to-electrical transducers O/El and O/E2
may be implemented with photodiodes, for example. The

differential amplifier 5 is, for example, an
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operational amplifier 5 with a positive and a negative

input.

The signals transmitted by the decoder DEK1l, which
were converted into first electric signals, are
applied to the positive input of the operational
amplifier 5. The part of the extracted reflected
signals, after being converted from optical-to-
electrical form and, if necessary, optically or
electrically attenuated for effecting level
adaptation, is applied to the negative input of the
operational amplifier 5. The signal adaptation is
effected such that on an average, the levels of the

first and second electrical signals at the inputs of

‘the operational amplifier 5 have equal values. In this

mannher, part of the reflected signals are subtracted
from the detected signals, whereby compensation of the
noise in the detected signals is introduced. The
output of the operational amplifier 5 thus provides
compensated electric signals which ideally correspond
to the electric signals fed to transmitter SEN1 for

transmission.

The use of such a balanced received is limited by the
fact that for optimum suppression of the unwanted
channels, the propagation delays of the signals from
the optical filter to the input of the differential
amplifier must match very accurately for both signal
arms of the receiver. Also, the levels of the
interference signals at the input of the receiver must
be identical. However, minor delay-time and level

differences are hard to avoid.
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The receiver for spectrum-encoded optical signals
according to the features of the claims has the
advantage that the different propagation factors in
the signal arms of the receiver, namely amplitude
reduction and delay difference of the signals, can be
compensated for. To do this, the light of a light-
emitting diode is fed as a test signal into both
signal branches. Via control capabilities in one of
the branches, the different propagation factors of the
signal arms are advantageously matched, whereby
optimum suppression of the interference signals at the
output of the differential amplifier is achieved. To
accomplish this, the receiver includes delay-adapting
means and amplitude-adapting means which cause the two

branches to be matched via a feedback control loop.

It is particularly advantagecus to connect the inputs
of the delay-adapting means, the amplitude-adapting
means, and the control means for the light-emitting
diode to the output of the differential amplifier and
to detect the portion of the test signal which is not
suppressed. Thus, if a perfect match is obtained, the
test signal is completely suppressed, so that the

interference signals are eliminated.

The test signal is modulated at a frequency f, which
lies in the range of the information signal and thus
permits an optimum measurement of the differences in
the two branches. The test signal may also be

modulated with a characteristic pattern.
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The delay-adapting means and the amplitude-adapting
means are advantageously implemented with electronic
or optical components. It is also advantageous if one
of the two branches contains presettable compensating
means, i.e., a fixed phase shifter and a fixed-gain
amplifier, while the other branch permits a variable

adaptation of the propagation factors.

Fig. 2 shows schematically the input and output of the
differential amplifier, and Fig. 3 shows the
construction of a receiver for spectrum-encoded

optical signals.

Fig. 2 shows the two input branches of the
differential amplifier 5. The upper branch A contains
signal components consisting of the signal to be
detected, U,, an interference-signal component Us, and
the test signal U,. These signal components pass
through a phase delay element &, which is also capable
of changing the amplitude A;. The second branch B
contains signal components consisting of interference
signal Ug, test signal U,, and a slightly different
component 38U, of the signal to be detected. The two
branches are connected to the two inputs of the
differential amplifier 5. The output signal is U,. The
differences of the propagation factors A, and A, as
well as ¢, and &, are to be measured and compensated by
suitable feedback control loops. The output signal
obtained from the above-mentioned mixture of signal

components 1is
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U, () =(Ae™ - Azej”)-{Ue cos(myt + ) + ZU,;M‘,,(:)} +(Ae™ - Uy(t)~ Ae™ -8U, (1))

channels

Let us assume that the additional test signal of
amplitude U, is intensity-modulated with w, = 2nf,. Us
denotes the interference signals to be suppressed, and
U, and dU, denote the signal to be received. The

amplitude of the test signal is

10
u,l AY A -
2 =A? |1+ 2] —-2-2 -
I‘mm ] ( Al ) Al COS(¢2 wl )J

From the above relation it is apparent that the test

signal can be eliminated by suitable compensation of
the amplitude difference and the phase difference.
When U, is eliminated, the interference signals U, are

20also eliminated, but not U, and &U,.

Fig. 3 shows the above arrangement in a receiver EMP1
for detecting spectrum-encoded signals. The signal
received by the receiver EMP1l consists of a multitude
of different spectra which are placed on the
transmission link by different transmitters. These
spectrum-encoded, individual channels are separated in
the receiver EMPI1.

30
The incoming signal passes through a coupler 11 which
is connected to a light-emitting diode 6 with an
associated control 7, implemented with an HF current

source. It then passes through an optical isolator 12
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and a further coupler 10, which splits the incoming
signal. The incoming signal then passes through an
optical filter 2, a photodiode 4, and an amplifier 13
and is coupled to the positive input of the
differential amplifier 5. Branch A contains no further
components. The portion split from the incoming signal
passes through a photodiode 4, an amplifier 13, and,
in branch B, delay-adapting means 8 and amplitude-
adapting means 9, and is applied to the negative input
of the differential amplifier. The output of the
differential amplifier 5 provides the output signal U,.
It is connected to the input of an evaluating circuit
15 in which the output signal is separated into an in-
phase component I and a quadrature component Q. The I
signal passes through a low-pass filter 6 and an
integrator 16 forming part of the amplitude-adapting
means 9. The output of the integrator 16 controls a
variable-gain amplifier 10. The Q signal passes
through a low-pass filter 11 and an integrator 12,
whose output controls a phase shifter 14. Connected to
the evaluating circuit 15 is a component 3 for making
coarse phase adjustments. The evaluating circuit 15
can be implemented as a quadrature demodulator or an
I-Q demodulator. It requires only a coarse phase
adjustment to be able to distinguish between I and Q
components, since the signal to be compensated does

not have a fixed phase position.

Alsc shown are fine-adjusting means 17 for the optical
filter 2.

The ‘incoming, spectrum-encoded optical signal first
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passes through the coupler 11, where the test signal U,
is injected. This test signal is generated by the
light-emitting diode 6, which is operated by the
control 7 (HF current source) at a frequency f,. The
optical signal, to which the test signal U, has now
been added, passes through the optical isolator 12,
which prevents reflected signal components from being
scattered back into the transmission network. In the
second coupler 10, the signals are split between two
branches. Ideally, the optical filter 2 should only
pass the desired signal U, intc branch A and reject all
interference. Generally, however, a major part of the
signal to be detected, U,, is fed into branch A, while
a small part dU, is coupled to branch B. The

interference signal is partially reflected in the

optical filter and fed into branch B. The test signal

U, is also split between the two branches. The
composite signals in the two branches are converted
into electric signals by photodiodes 4 and then
amplified by amplifier unit 13. The signal in the
lower branch B then passes through delay-adapting
means 8 and amplitude-adapting means 9 before being
applied to the negative input of the differential
amplifier 5. The delay and amplitude of the signal in
the lower receiver arm can be adjusted via respective
feedback control loops. To this end, the detected test
signal of the light-emitting diode 6 is measured after
the differential amplifier by an evaluating circuit
15. The phase of the signal is coarsely adjusted by
the adjusting unit 3, and fine phase adjustment is
performed by means of the low-pass filter 11 and the
integrator 11. The phase in branch B is adjusted by
the phase shifter 14. The signal in branch B is then
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amplified, with the measure of the amplification being
derived from the I signal passing through the low-pass

filter 6 and ‘the integrator 16.

When the propagation delay and the level are matched
(p,=0,=¢, A,=A,=A), the output of the differential

amplifier is the desired signal:

U, ()= Ae? -(Uy(1)~ 8U (1))

The propagation delays and signal levels may be acted
upon electrically, as in the embodiment described, or
optically. It is also possible to provide preset
compensation elements for delay and amplitude in the
upper arm of the receiver. The modulation of the
light-emitting diode 6 may be a sine-wave modulation,
but any other type of modulation, such as data
modulation, is also possible as long as the test

signal can be filtered from the composite signal.

The fine-adjusting means 17 for the optical filter 2
perrit an adjustment to different spectra of the
spectrum-encoded signal. This allows simple channel

separation.

To accomplish this, the receiver includes delay-
adapting means and amplitude-adapting means which
cause the two branches to be matched via a feedback
control loop. An amplifier 5 is fed by the difference
signal of the two branches, so that the amplification
is not affected by additional offsets or interference

signals. The control thus allows optimum utilization
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of the dynamic range of the amplifier.

It is particularly advantageous to connect the delay-
adapting means, the amplitude-adapting means, and the
control means for the light-emitting diode to an IQ
demodulator and to detect the unsuppressed portion of
the test signal as a measure of the control. With a
perfect match, the test signal is thus completely
suprressed, so that the interference signals are

eliminated.

A further embodiment of the invention is illustrated

in Fig. 4 and will be explained in the following.

Fig. 4 shows an arrangement in a receiver EMP1 for
detecting spectrum-encoded signals. The signal
received by the receiver EMPl consists of a multitude
of different spectra which are placed on the
transmission link by different transmitters. These
spectrum-encoded, individual channels are separated in
the receiver EMPl. The incoming signal passes through
a coupler 11 which is connected to a light-emitting
diode 6 with an associated control 7, implemented with
an HF current source. The signal passes through an
optical isoclator 4 and a further coupler 10 which
divides it between two separate branches A and B. The
signal of branch A passes through an optical filter 2
and 1is converted into electrical form by a photodiode
100. The electric signal can be varied by means of a
variable capacitor 130 and a variable resistor 120 and
is applied via a resistor R and a summing point 16 to

the input of the amplifier 150.
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The signal travelling along branch B passes through a
photodiode 110 and, analogously the signal of branch

A, is variable by means of a variable capacitor 130'

and a variable resistor 120' and connected to the

summing point 16 and the amplifier 150.

The control of the phase and amplitude of the two
branches is effected via a signal tap at the output
end 30 of the amplifier 150, where the resulting
signal is tapped.

The output of the amplifier 150 is connected to an
input of an evaluating circuit 140 in which the output
signal is separated into an in-phase component I and a
quadrature component Q. The I signal controls the
amplitude adaptation. The Q signal serves to control
the phase adjustment. A coarse phase adjusting
component 3 is connected to the evaluating circuit
140. The evaluating circuit 140 can be implemented as
a quadrature demodulator or an I-Q demodulator. It
requires only a coarse phase adjustment to be able to
distinuish between I and Q components, since the
signal to be compensated does not have a fixed phase
position for the time being. The evaluating circuit
140 is connected at the output end to the variable
components of branch B. To be able to compensate for
any differences in the propagation delays and
intensities of the optical signals, the photodiodes
100 and 110 are loaded with controllable, complex
impedances. Such a complex impedance is implemented,
for example, by connecting resistors and capacitors in

parallel. The resistors
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can be implemented with FETs, and the capacitors with
varactor diodes, so that electrical variation of the
resistance and capacitance values becomes possible. In
the upper branch, the coarse adjustment is made. The
lower branch B is connected to the evaluating unit

140, which permits fine adjustment.

The incoming, spectrum-encoded optical signal first
passes through the coupler 11, where the test signal U,
is injected. This test signal is generated by the
light-emitting diode 6, which 1s operated by the
control 7 (HF current source) at a frequency f,. The
optical signal, to which the test signal U, has now
been added, passes through the optical isolator 4,
which prevents reflected signal portions from being
scatttered back into the transmission network. In the
second coupler 10, the signals are divided between two
branches. Ideally, the optical filter 2 should only
pass the desired signal U, into branch A and reject all
interference. In general, however, a large part of the
signal to be detected, U,, will be fed into branch A,
while a small part 38U, will be coupled to branch B. The
interference signal is partially reflected in the
optical filter and fed into branch B. The test signal
U, is also divided between the two branches. The
composite signals in the two branches are converted
into electric signals by photodicdes 100 and 110,
respectively, and then amplified by amplifier unit

150. The electric signal in the lower branch B is
loaded with a controllable, complex impedance and is
applied to the input of amplifier 150. The propagation
delay and the amplitude of the signal in
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the lower receiver arm can be adjusted via respective
feedback control loops. To accomplish this, the
detected test signal of the light-emitting diode 6 is
measured after the differential amplifier by means of
the evaluating circuit 140. The phase of the signal is
coarsely adjusted by the adjusting unit 3, and the
fine adjustment is made by the I-Q demodulator 140.

The propagation delays and signal levels may be acted
upon electrically, as in the embodiment described, or
optically. It is also possible to provide preset
compensation elements for delay and amplitude in the
upper arm of the receiver. The modulation of the
light-emitting diode 6 may be a sine-wave modulation,
but any other type of modulation, such as data
modulation, is also possible as long as the test

signal can be filtered from the composite signal.
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Claims

1. A receiver (EMP1l)} for receiving optical signals
from an optical communications network (NET) for
transmitting coded, multiplexed optical signals,
comprising a means (DEK1l) for detecting the optical
signals to be received and processing means (O/E1,
O/E2, 5) for compensating noise present in the
detected optical signals by combining the detected
optical signals with compensation signals,
characterized in that the means
(DEK1) is adapted to pass optical signals to be
received and reflect optical signals not to be
received, and that a further means (K1) 1is provided
for deriving the compensation signals from at least a

part of the reflected optical signals and then

applying them to the processing means (0O/El, 0O/E2, 5).

2. A receiver (EMPl) as claimed in claim 1,
characterized in that an optical transmission line is
provided for feeding the transmitted optical signals
to the means (DEKl), and that the further means (K1)
comprises an optical coupling device inserted in the
optical transmission line and adapted to remove at

least part of the reflected optical signals from the
optical transmission line in a direction opposite to
the propagation direction of the transmitted optical

signals.
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3. A receilver (EMP1l) as claimed in either of the
preceding claims, characterized in that the means

(DEK1) comprises a periodic optical filter.

4, A receiver (EMPl) as claimed in any one of the
preceding claims, characterized in that the means

(DEK1) comprises a Fabry-Perot filter.

5. A receiver (EMPl) as claimed in any one of the
preceding claims, characterized in that the processing
means (O/El, O/E2, 5) comprise a first optical-to-
electrical transducer (O/El) for converting the passed
optical signals into first electric signals, a second
optical-to-electrical transducer (O/E2) for converting
the optical compensation signals into second electric
sigrals, and a differential amplifier (5) for

comparing the first and second electric signals.

6. A receiver (EMPl) as claimed in claims 2 and 5,
characterized in that the coupling factor is chosen so
that on an average, the levels of the first and second

electric signals have equal values.

7. A receiver (EMPl) as claimed in any one of claims 2
to 6, characterized in that an optical isolator (ISO)
is provided which is inserted into the optical
transmission line in such a way as to pass the optical
signal from the optical transmission network (NET) and
block those of the reflected signals which were not

removed.

8. A receiver (EMPl) comprising a differential
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amplifier (5) responding to the difference between the
signals of two signal branches (A, B),
characterized in that it further
comprises a light-emitting diode (6) and a control
means (7) for the light-emitting diode (6), that the
light of the light-emitting diode is present in the
two signal branches as a test signal (U,) in addition to
the information signal and is applied to the two inputs
of the differential amplifier (5), and that the signal
in one (B) of the two signal branches (A, B) passes
through delay-adapting means and amplitude-adapting
means before being coupled into the differential

amplifier.

9. A receiver (EMP1l) as claimed in claim 8,
characterized in that the inputs of the delay-adapting
means, the amplitude-adapting means, and the control
means (7) for the light-emitting diode (6) are
connected to the output of the differential amplifier,

at which the remaining test signal is detected.

10. A receiver (EMPl) as claimed in any one of the
preceding claims, characterized in that one of the two
signal branches contains presettable compensation
means and that the other signal branch contains

variable compensation means (8, 9).

11. A receiver (EMP1l) as claimed in any one of the
preceding claims, characterized in that the
compensation elements include a quadrature or I-Q
demodulator (15) which is coarsely adjusted by a

coarse phase adjusting means (3).
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12. A receiver (EMPl) for spectrum-encoded signals
which, after passing through an optical filter, are
detected by two photoelectric transducers (100, 110),
characterized in that the receiver
comprises a light-emitting diode (6) and a control
means (7) for the light-emitting diode (6), that the
light of the light-emitting diode is present in each
of two signal branches (A, B), and that the optical
signal of at least one signal branch (A or B) passes
through delay-adapting means and amplitude-adapting
means before the signals of the two signal branches
are combined and the combined signal is amplified in

an amplifier (150).

13. A receiver as claimed in claim 12, characterized
in that the light of the light-emitting diode (6) is
modulated at a frequency f, and/or with a

characteristic pattern.

14. A receiver as claimed in any one of claims 8 to
13, characterized in that the delay-adapting means and
the amplitude-adapting means are optical or electrical

means.

15. A receiver (EMPl) as claimed in any one of claims
8 to 14, characterized in that the adaptation of delay
and phase is accomplished by means of variable
components (120, 120', 130, 130").

16. A receiver (EMPl) as claimed in any one of claims
8 to 15, characterized in that the adaptation is
accomplished by means of FETs (120, 120') and/or
varactor diodes (130, 130").
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