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(54) INFRASTRUCTURE MONITORING BY LED DRIVER

(57) The invention concerns to the field of technical
building infrastructure and, in particular, concerns a mon-
itoring system for using light driver devices for obtaining
and evaluating technical and environmental parameters
within the building, a corresponding building infrastruc-
ture device and a corresponding monitoring method. The
building infrastructure system includes the monitoring
system. The monitoring system for monitoring at least
one parameter from an environment of the building infra-
structure system comprises a sensor circuit for obtaining
sensor data on the at least one parameter, wherein the
sensor circuit is arranged in a building infrastructure de-
vice. The monitoring system further comprises an eval-
uator circuit for generating an evaluation signal by eval-
uating the sensor data obtained by the sensor circuit.
The at least one parameter is an environmental param-
eter or a technical parameter, which influences a plurality
of devices of the building infrastructure system. The mon-
itoring system is configured to provide the evaluation sig-
nal to at least one other infrastructure device.
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Description

[0001] The invention relates to the field of technical
building infrastructure and, in particular, concerns a mon-
itoring system for using light driver devices for obtaining
and evaluating external parameters commonly acting on
a plurality of devices, and a corresponding monitoring
method.
[0002] The technical building infrastructure includes in-
frastructure systems that typically arrange a large
number of devices over the extensive area of a building.
For example, for the building infrastructure system being
a lighting system, the devices may include luminaires,
lighting modules for emitting light, driver devices for driv-
ing the lighting modules, presence detectors, switches,
dimmers, further control gear, lighting system manage-
ment servers, dedicated communication equipment for
a DALI™, Bluetooth mesh (Casambi ZigBee ™, etc) or IP
based network (matter), and emergency power supply
including batteries for storing electric energy. A power
grid within the building provides electric energy via mains
supply to the devices of the lighting system and extends
over the entire building. Characteristically, the mentioned
devices of the lighting system include electrical circuitry
consisting of electrical components, whose lifespan may
depend on the respective temperature profiles they ex-
perience over their service life and on the characteristics
of the mains supply over time. For example, frequent
occurrences of voltage surges or spikes on the mains
supply lines may adversely affect the lifespan of a con-
nected electric circuit, and therefore the respective de-
vice.
[0003] In order to predict a life expectancy reliably for
the distributed devices of the building infrastructure sys-
tem, or to perform predictive maintenance for the lighting
system, data on the history of the environmental condi-
tions such as ambient temperatures, humidity, dust lev-
els, and characteristic parameters, such as occurrences
of over-voltages on the mains supply lines are required.
However, acquiring the data on these environmental pa-
rameters results in an extensive effort for additional sen-
sor circuits arranged over the entire building for acquiring
the data, for storing the acquired data in memories, and
for collecting the data from the plurality of sensor circuits,
which are located all over the entire building.
[0004] Therefore, it is an object of the invention to pro-
vide data on environmental parameters in the environ-
ment of a building infrastructure without significantly in-
creasing the cost. It is in particular an object of the inven-
tion to provide a lighting system, which accumulates and
distributes data on key environmental parameters.
[0005] The monitoring system and corresponding
method according to the independent claims solve the
aforementioned problem.
[0006] The first aspect concerns the monitoring system
for monitoring at least one parameter in an environment
of a building infrastructure system. The building infra-
structure system includes the monitoring system, and the

monitoring system comprises a sensor circuit for obtain-
ing sensor data on the at least one parameter and pro-
viding this data, wherein the sensor circuit is arranged in
a building infrastructure device of the building infrastruc-
ture system. The monitoring system further comprises
an evaluator circuit for generating an evaluation signal
by evaluating the sensor data provided by the sensor
circuit. The at least one parameter is an external param-
eter such as an environmental parameter or a technical
parameter, which commonly influences a plurality of de-
vices of the building infrastructure system. The monitor-
ing system is configured to provide the evaluation signal
to at least one other device.
[0007] The monitoring system according increases the
functionality of the building infrastructure device beyond
its basic function, which comprises, for example, provid-
ing light, in order to add the functionality of acting as a
diagnostic device for external parameters. The building
infrastructure system arranges a plurality of infrastruc-
ture devices, for example LED drivers, all over the build-
ing. All individual infrastructure devices may be connect-
ed with mains supply. If then, for example, a surge voltage
occurs on the mains supply line, the infrastructure device
can detect the mains voltage surge via the sensor circuit.
[0008] Considering the current example of the lighting
system, the individual luminaires and light driver devices
are connected via a communication network, and an in-
telligent lighting control, based on a DALI, Bluetooth
mesh or IP based network for example, becomes in-
creasingly state-of-the-art. The following explanations
may use DALI as an example. However, the explanations
are also valid for the other mentioned network systems.
The LED driver device connected to the lighting system
via the DALI network, provides the data generated by the
LED driver on the driver device, which are used for ad-
ditional applications as well, for example, tracking of pow-
er consumption, tracking of the LED current, communi-
cating an actual demo letter, indicating current failure
modes. Furthermore, internal states of the driver devices
may be determined and the internal states communicat-
ed via DALI 2 interface of the driver device to interfaces
of other devices, and in particular to a light management
server.
[0009] The invention now uses the building infrastruc-
ture device as a diagnostic device for measuring external
parameters, which are valid for and make an impact on
a plurality of devices. The external parameters influence
the interface between each device of a plurality of devices
and a common environment of the devices. In particular,
the monitoring system monitors parameters characteriz-
ing a mains supply, or an ambient temperature, or a hu-
midity level or a dust level of a common environment of
the common environment of the building infrastructure
devices, and thus over the space covered by the building
infrastructure system. The monitoring system reports in
the evaluation signal detected events based on the mon-
itored parameters to other building infrastructure devic-
es, for example to a system management server, or to
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other light driver devices. This enables an operator of the
building infrastructure system to become aware of, for
example, characteristics of the mains supply of the build-
ing, and therefore of basic requirements concerning the
ability to cope with voltage spikes, for example, for con-
necting new infrastructure devices to the mains supply
or for replacing faulty building infrastructure devices. The
provided sensor data may enable to determine where to
arrange new building infrastructure devices within the
building by taking humidity and ambient temperature for
potential locations into account.
[0010] It is even more advantageous that the building
infrastructure device now senses and provides parame-
ter data on its vicinity and the environment surrounding
the building infrastructure device, which enables to de-
duce a current state of other devices located in the same
environment, for example, a nearby machine. The ma-
chine may emit an unusual amount of heat thereby in-
creasing the ambient temperature around the building
infrastructure device. Communicating the evaluation sig-
nal via a communication interface of the building infra-
structure device to other building infrastructure devices
or a central control server of the building infrastructure
system enables to implement additional functions for the
building infrastructure system, which extend beyond its
intended basic purpose of, for example, providing light
to the environment.
[0011] The dependent claims define further advanta-
geous embodiments of the invention.
[0012] For the monitoring system according to an em-
bodiment, the building infrastructure system is a lighting
system, the building infrastructure device is a light driver
device, and in particular an LED driver device. The at
least one other infrastructure device includes a system
management server (12) or a light driver device, in par-
ticular an LED driver device.
[0013] Current LED drivers often include a communi-
cation interface, e.g. implementing a communication ca-
pability based on a light standard such as DALIRTM or
DALI 2RTM standard, which enables to provide at least
one of the sensor data including obtained parameter val-
ues, and the evaluation signal generated based on the
sensor data, to other elements of the lighting system.
Moreover, current LED drivers may already include al-
ready basic measurement capabilities concerning a
mains supply current and the mains supply voltage, for
example for estimating a power consumption as an in-
ternal parameter of the LED driver. The monitoring sys-
tem extends this determination of internal parameters of
the LED driver to determining external parameters, which
are relevant to a plurality of devices forming part of the
lighting system.
[0014] Providing the evaluation signal to a central sys-
tem management server enables analysis of the envi-
ronment covered by the plurality of individual infrastruc-
ture devices with respect to the monitored parameter and
variations of the monitored parameter over time and with
regard to specific events defined based on the monitored

parameter. Performing predictive maintenance for the in-
frastructure system becomes possible by a further eval-
uation of at least one of the sensor data and the evalu-
ation signal. Based on gained knowledge on, for exam-
ple, the ambient temperature over time, or characteristics
of the mains supply, replacement of faulty equipment with
infrastructure devices, which are considered more suited
to the particular environment based on historic data on
the monitored parameter is now possible.
[0015] Alternatively or additionally, neighbouring infra-
structure devices may be shut down as a preventive
measure, for example, when receiving prediction infor-
mation from the infrastructure device on this this a po-
tentially harmful event.
[0016] The at least one parameter is an external pa-
rameter, which characterizes the environment and/or an
interface of a plurality of infrastructure devices including
the building infrastructure device and the at least one
other infrastructure device.
[0017] The external parameter may include at least
one of a characteristic parameter of a mains supply, an
ambient temperature, an ambient humidity, and an am-
bient dust level.
[0018] Mains supply characteristics, temperature
ranges or the capability to cope with an environment ex-
hibiting a certain humidity level or level of dust are key
requirements for employment of electric devices in the
environment of the building infrastructure. The monitor-
ing system generates and evaluates sensor data and
thereby acquires knowledge on actual parameters val-
ues for these key requirements, which supports selecting
of suitable device types for a particular infrastructure sys-
tem, or for suitable replacement devices.
[0019] In an advantageous embodiment of the moni-
toring system, the characteristic parameter of the mains
supply includes at least one of a mains supply voltage,
a mains supply input current, a mains supply frequency,
a mains supply frequency deviation, a mains supply
surge voltage, mains supply under-voltage, mains volt-
age spikes, mains supply voltage drops at an mains sup-
ply interface of the building infrastructure device.
[0020] The ambient temperature may include a global
environmental temperature that is independent from an
internal temperature (device temperature) of the infra-
structure device. The evaluator circuit in an embodiment
of the monitoring system is configured to detect an event
based on the obtained sensor data on the at least one
parameter, and to output information on the detected
event in the evaluation signal.
[0021] Defining events based on the monitored param-
eter, in particular on the sensor data on the measured
current parameter values and /or historic parameter val-
ues, possibly also using predetermined threshold values
and sequences of parameter values, enables an efficient
monitoring of the at least one parameter.
[0022] The evaluator circuit maybe configured to de-
tect the event based on the obtained at least one param-
eter and further based on at least one predefined event
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pattern for the at least one parameter.
[0023] The evaluator circuit may comprise a memory
configured to store a plurality of predefined event pat-
terns for the at least one parameter.
[0024] Using event patterns enables applying methods
based on pattern recognition in the evaluator circuit.
Moreover, the monitoring circuit may use learning algo-
rithms for learning specific patterns fur the specific build-
ing infrastructure system and its specific environment.
[0025] According to an embodiment of the monitoring
system, the evaluator circuit comprises a counter config-
ured to count a number of occurrences of a predefined
event detected by the evaluator circuit.
[0026] The event counter enables evaluating those
events, which occur with a certain frequency over time.
[0027] The monitoring system according to an embod-
iment comprises an actuator configured to perform an
action based on the detected event, wherein the active
action comprises outputting a measurement signal to the
monitored environment based on the detected event, and
measuring a reaction in the monitored environment to
the output measurement signal.
[0028] Thereby an automatic initiation of a more de-
tailed search for a failure indicated by the detected event
is possible.
[0029] Generally, the monitoring system may comprise
an actuator configured to perform a passive action based
on the detected event, wherein the passive action in-
cludes generating an output signal including information
on the detected event, and providing the output signal to
the at least one other infrastructure device. The output
signal may indicate the detected event, for example vis-
ually on a display to an operator for providing a basis for
deciding whether to take a further action based on the
detected event.
[0030] Additionally or alternatively, the actuator is con-
figured to perform an active action based on the detected
event, wherein the active action comprises outputting the
measurement signal based on the detected event, and
measuring the reaction in the monitored environment in
response to the output measurement signal. In this em-
bodiment, the actuator may include a time domain reflec-
tometer. The time domain reflectometer enables to de-
termine discontinuities on electrical lines, thus on mains
supply lines on which, based on the monitored mains
supply parameters, an event indicating some sort of fail-
ure was detected. Thus, the monitoring system imple-
ments an automated mains supply failure detection,
which includes additional information where a failure orig-
inating in a faulty mains supply line occurred.
[0031] The information where a failure occurred may
include information on which line connected to a mains
supply interface of the building infrastructure device,
and/or at which distance from the mains supply interface
the failure is located.
[0032] According to an embodiment of the monitoring
system, the sensor circuit comprises a temperature
probe for measuring an ambient temperature in the en-

vironment in a vicinity of the building infrastructure de-
vice. The evaluator circuit is configured to determine and
store temperature profiles as temperature patterns, and
to determine a state of a machine located in the vicinity
based on the measured ambient temperature and the
stored determined temperature patterns.
[0033] This embodiment of the monitoring system is
advantageous as the building infrastructure system pro-
vides the additional functionality of monitoring machines
in the environment with only limited additional expense.
[0034] The infrastructure device may comprise a con-
trol circuit, in particular a microcontroller or an ASIC con-
figured to perform at least partially functions of the sensor
circuit and the evaluator circuit.
[0035] For example, a light driver includes one or plural
microcontroller(s), microprocessor(s) or ASICS(s),
which provide the capabilities to process signals from
sensors and to implement the algorithms for sensor sig-
nal evaluation, as well as for generating the evaluation
signal and providing the evaluation signal to a commu-
nication interface of the lighting device. Thus, the func-
tionality of the light driver increases without requiring ad-
ditional hardware, as the control circuit of the light driver
provides a hardware basis for the additional functions.
Thus, the monitoring system requires only limited addi-
tional space in the building infrastructure device, and may
only modestly increase cost of the building infrastructure
device.
[0036] The infrastructure device may comprise a volt-
age divider circuit configured to provide a voltage indi-
cating a mains supply voltage or a mains supply current
to an input of the control circuit.
[0037] The voltage divider circuit enables to provide a
sensor signal in a suitable voltage range to an A/D-con-
verter input of the control circuit. Thus, only limited addi-
tional hardware is necessary for implementing the mon-
itoring system in the building infrastructure device.
[0038] The method for monitoring at least one param-
eter from an environment of a building infrastructure sys-
tem solves the aforementioned problem in a third aspect.
The building infrastructure system includes a monitoring
system and the monitoring system comprises a sensor
circuit arranged in a building infrastructure device and an
evaluator circuit. The method comprises a step of obtain-
ing, by the sensor circuit, sensor data on the at least one
parameter. The method proceeds by generating, by the
evaluator circuit, an evaluation signal by evaluating the
sensor data obtained by the sensor circuit. The at least
one parameter is an environmental parameter or a tech-
nical parameter, which influences a plurality of devices
of the building infrastructure system. The method further
comprises providing the evaluation signal to at least one
other infrastructure device.
[0039] The method according the invention achieve
corresponding advantages.
[0040] The description of embodiments refers to the
enclosed figures, in which
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Fig. 1 is a schematic overview of the structure of a
monitoring system for obtaining at least one pa-
rameter according to a first embodiment,

Fig. 2 provides a schematic overview over of a mon-
itoring system for obtaining the at least one pa-
rameter according to a second embodiment,
and

Fig. 3 is a simplified flowchart of a method for control-
ling the driver device according to an embodi-
ment.

[0041] In the figures, corresponding elements have the
same reference signs. The proportions and dimensions
of the elements shown in the figures do not represent
unit to scale, but are merely chosen to illustrate the struc-
ture and the function of the driver device.
[0042] Figure 1 provides a schematic overview of the
structure of a monitoring system for obtaining at least
one parameter according to the first embodiment. Figure
1 shows the monitoring system of figure 1 as part of a
building infrastructure system. Figure 1 in particular de-
picts the building infrastructure system as a lighting sys-
tem 20.
[0043] The lighting system 20 comprises a plurality of
structural components arranged in the environment. The
environment of the lighting system 20 is the interior of a
building. The environment of the lighting system 1 may
include all spaces, which light emitting elements of the
lighting system 1, in particular, all lighting modules 14
illuminate or are capable to illuminate.
[0044] Figure 1 shows an example of the functional
blocks of an LED driver 1 in a lighting system 20, which
includes the monitoring system according to the first as-
pect. The LED driver 1 has a mains supply interface not
explicitly shown, which provides the LED driver 1 with
electric energy from the power grid of the building. The
mains supply is characteristically, but not limited to an
AC mains supply.
[0045] The mains driver 1 provides a load current to at
least one LED lighting module 14. The load current may
be a DC current.
[0046] The lighting system 20 comprises in particular
a plurality of LED drivers 1, 11.1, 11.2, 11.3. The LED
driver 1 is shown in more detail than the further LED
drivers 11.1, 11.2, 11.3.
[0047] There LED driver 1 includes only those struc-
tural units in figure 1, which are of particular relevance
for discussing the monitoring system. In particular each
LED driver 1, 11.1, 11.2, 11.3 will further include elements
such as a rectifier circuit, a power factor correction (PFC)
circuit, a DC/DC converter circuit, a control circuit, and
an LED interface for providing the DC current to the LED
lighting module 14.
[0048] The building has a mains supply grid providing
electric energy via a main supply 22 to each of the struc-
tural elements of the lighting system 20.

[0049] The environment is further characterized by an
ambient temperature 21, which may vary over the entire
building and may also vary over time. The ambient tem-
perature 21 is a temperature in the vicinity of the LED
driver 1, and is different from a device temperature of the
LED driver 1, which is a temperature within an enclosure
of the LED driver 1. The device temperature of the LED
driver 1 depends to a large extent or almost entirely on
the heat dissipation of the electronic circuitry of the LED
driver 1. The ambient temperature is a temperature out-
side the enclosure (housing) of the LED driver 1. The
ambient temperature is influenced by the device temper-
ature of the LED driver 1, but also reflects an ambient air
temperature at the location of the LED driver 1, temper-
ature increasing effects and temperature decreasing ef-
fects. Temperature Increasing effects include influence
by other heat radiating sources, for example machines
arranged near the location of the LED driver 1, and tem-
perature decreasing effects include for example by open
windows, working ventilators or HVC equipment near to
the LED driver 1.
[0050] The LED driver 1 includes a communication in-
terface 6. The communication interface 6 enables the
LED driver one to communicate with other elements of
the lighting system 20 via a lighting network 10 (network
10). The communication interface 6 may be an interface
according to the Digital Addressable Lighting Interface
DALIRTM) standard, the DALI-2RTM standard, D4i stand-
ard or any other interface standard applied in the field of
technical building infrastructure.
[0051] The network 10 may be a wired communication
network or, alternatively, a wireless network. The network
10 may use both wired and wireless communication.
[0052] The lighting system 20 further includes at least
one control module 13. The control module 13 may be a
light switch, a dimming module, which enables to control
light emission of the LED lighting module(s) 14 by con-
trolling the load current output by the respective LED driv-
er 1, 11.1, 11.2, 11.3. Preferably, the control module 13
communicates with the other elements of the lighting sys-
tem 20 via the network 10. Additionally or alternatively,
the control module 13 may include one or more elements,
which are in wired connection with at least one LED driver
1, 11.1, 11.2, 11.3, and/or the system management serv-
er 12.
[0053] There system management server 12 may be
a central server in direct connection via the network 10
with all of the other elements of the lighting system 20.
Additionally or alternatively, the system management
server 12 may communicate via the network 10 with one
or a plurality of edge gateway units on one or more in-
termediate layers of the lighting system 20.
[0054] The first embodiment of the lighting system 20
includes an LED driver 1, which comprises key elements
of the monitoring system according to the first aspect. In
particular, the monitoring system comprises the sensor
circuit 2 and the evaluation circuit 3.
[0055] In particular, the LED driver 1 comprises the

7 8 



EP 4 266 832 A1

6

5

10

15

20

25

30

35

40

45

50

55

sensor circuit 2, the evaluator circuit 3 and the commu-
nication interface 6.
[0056] The sensor circuit 2 is arranged in the LED light-
ing driver 1.
[0057] The sensor circuit 2 obtains sensor data on the
at least one parameter. Obtaining sensor data on the at
least one parameter may comprises measuring actual
values for the at least one parameter. Obtaining sensor
data on the at least one parameter may comprises de-
termining representative values for the actual values of
the at least one parameter.
[0058] The at least one parameter is an environmental
parameter or a technical parameter, which influences a
plurality of devices of the building infrastructure system
20.
[0059] In particular, the at least one parameter is an
external parameter, which characterizes the environ-
ment and/or an interface of a plurality of infrastructure
devices including the LED driver 1 and at least one other
device of the other LED driver(s) 11.1, 11.2, 11.3, the
control module 13, the system management server 12,
or other devices in the environment of the lighting system
1.
[0060] Other devices may include machines installed
at locations within the environment of the lighting system
1. Machines may include office machines, e.g. a compu-
ter, a printer, a scanner, work machines in a manufac-
turing environment, e.g. a milling machine, a lathe (turn-
ing machine), or food processing machines in a kitchen
environment.
[0061] The external parameter may include at least
one of a characteristic parameter of the mains supply 22.
[0062] The characteristic parameter of the mains sup-
ply 22 may include at least one of a mains supply voltage,
a mains supply input current, a mains supply frequency,
a mains supply frequency deviation, a mains supply
surge voltage, a mains supply under-voltage, a mains
voltage spikes, a mains supply voltage drops.
[0063] Alternatively or additionally, the external param-
eter may include at least one of an ambient temperature
21, an ambient humidity, and an ambient dust level in
the environment of the LED driver 1.
[0064] The ambient temperature 21 may include a glo-
bal environmental temperature that is independent from
an internal temperature of the infrastructure device 1.
[0065] The sensor circuit 2 provides the obtained sen-
sor data 8 to the evaluator circuit 3. The LED driver 1
arranges the evaluator circuit 3 in the enclosure of the
LED driver 1. In particular, the LED driver 1 may imple-
ment the evaluator circuit 3 and even part of the sensor
circuit 2 in a microcontroller of the LED driver 1. The
microcontroller 7 may be part of a control circuit 7 of the
LED driver 1.
[0066] The evaluator circuit 3 generates an evaluation
signal 4 by evaluating the sensor data 8 obtained by the
sensor circuit 2.
[0067] Evaluating the sensor data 8 may include de-
tecting an event based on the obtained sensor data 8 of

the at least one parameter.
[0068] The evaluator circuit 3, may detect the event
based on the obtained sensor data 8 and further based
on at least one predefined event pattern for the at least
one parameter. The evaluator circuit 3 may, for example
comprise a memory, which stores a plurality of prede-
fined event patterns for the at least one parameter. The
evaluator circuit 3 compares the obtained sensor data 8
with the stored predefined event patterns, and determine
whether one of the stored event patterns has sufficient
similarity with the obtained sensor data 8. In case one of
the event patterns has sufficient similarity with the ob-
tained sensor data 8, the evaluator circuit 3 determines
that a particular event associated with the predefined
event pattern with a high similarity with the current sensor
data 8 is detected.
[0069] The evaluator circuit 3 may compare the ob-
tained sensor data 4 with a predetermined threshold. In
case the obtained sensor data 4 is equal to or exceeds
the predetermined threshold, the evaluator circuit 3 de-
termines a particular event associated with the threshold
is detected.
[0070] The evaluator circuit 3 may include an event
counter for a particular event, which is increased or de-
creased each time evaluator circuit 3 detects the partic-
ular event.
[0071] The evaluation signal 4 may include information
on any event, which is detected by the evaluator circuit 3.
[0072] Alternatively or additionally, the evaluation sig-
nal 4 includes information on a number of detected oc-
currences for at least one event, based on the obtained
sensor data.
[0073] The evaluation signal 4 may be generated and
output each time the evaluator circuit 3 detects an event.
Alternatively or additionally, the evaluator circuit 3 is
adapted to generate the evaluation signal at regular or
irregular time intervals.
[0074] Additionally or alternatively, generation and out-
put of the evaluation signal 4 may be externally request-
ed. For example, an operator may request via a user
interface of the system management server 12 data on
the at least one parameter.
[0075] The evaluator circuit 3 may in response to the
request transmitted via the network 10 to the LED driver
1 obtain sensor data 4 and evaluate the obtained sensor
data 4 and generate the evaluation signal 4 based on the
obtained sensor data 4.
[0076] Alternatively or additionally, the evaluator circuit
3 may in response to the request transmitted via the net-
work 10 to the LED driver 1, evaluate currently obtained
sensor data 4 and sensor data obtained in the past and
stored in a memory of the evaluator circuit 3. The eval-
uator circuit 3 may then generate the evaluation signal 4
based on the current sensor data 4 and the past sensor
data 4.
[0077] The evaluator circuit 3 outputs the generated
information on the detected event in the evaluation signal
4. In the exemplary first embodiment, the evaluator circuit

9 10 



EP 4 266 832 A1

7

5

10

15

20

25

30

35

40

45

50

55

3 outputs the evaluation signal 4 to the communication
interface 6. The communication interface 6 generates a
communication signal including the evaluation signal, or
at least the information included in the evaluation signal
6, and outputs the generated communication signal via
the network 10 to at least one of the control module 13,
the LED drivers 11.1, 11.2, 11.3 and the system man-
agement server 12.
[0078] The monitoring system provides the evaluation
signal 4 to at least one other infrastructure device 11.1,
11.2, 11.3, 12 of the lighting system 20.
[0079] The monitoring system provides the evaluation
signal 4 via the communication interface 6 and the net-
work 10 to at least one of the control module 13, the LED
drivers 11.1, 11.2, 11.3, and the system management
server 12.
[0080] In the first embodiment shown in figure 1, the
LED driver 1 additionally includes an actuator 5.
[0081] The actuator 5 is configured to perform an ac-
tion based on the detected event. In particular, the actu-
ator 5 may perform the action based on the evaluator
signal received from the evaluator circuit 3. The monitor-
ing system may distinguish between active actions and
passive actions.
[0082] The active action may comprise generating and
outputting a measurement signal 9 to the monitored en-
vironment based on the detected event in the evaluation
signal 4. The actuator 5 proceeds then with determining
a reaction in the monitored environment to the output
measurement signal 9.
[0083] In one particular embodiment, the actuator
comprises a time domain reflectometer, which may be
connectable to each of the power supply lines of the
mains supply interface of the LED driver 1. In this exam-
ple, the measurement signal includes a measurement
pulse generated and output by the time domain reflec-
tometer. The monitored environment includes the power
supply lines of the mains supply of the LED driver 1. The
reaction of the monitored environment includes in this
example a at least partial reflection of the measurement
pulse at a discontinuity of a power supply line, which was
already indicated by a voltage drop as a detected event
in the evaluation signal 4. In this example, the evaluator
circuit 3 is configured to initiate a further measurement
as the active action performed by the actuator 5. The
measured reaction by the actor 5 may then be output to
the system management server 12 via the network 10.
[0084] A passive action may include presenting the ob-
tained information on a detected event to an operator via
a user interface of the system management server 12.
[0085] Additionally or alternatively, the passive action
may include storing the evaluation signal or at least the
information included in a data storage of the system man-
agement server 12 or associated with the system man-
agement server 12.
[0086] Figure 2 provides a schematic overview over of
a monitoring system for obtaining the at least one param-
eter according to a second embodiment. In particular,

figure 2 shows an example of the functional blocks of an
LED driver 1’ in a lighting system 21, which includes the
monitoring system according to the first aspect.
[0087] The second embodiment differs from the first
embodiment with regard to the arrangement of the eval-
uation circuit 3’ of the LED driver 1’. The sensor circuit 2
of the LED driver 1’ generates a monitoring signal 8’ in-
cluding the obtained sensor data 4 with current param-
eter values for the at least one parameter and provides
the generated monitoring signal 8’ to the communication
interface 6. The communication interface 6 transmits the
monitoring signal 8’ via the network 10 to the evaluator
circuit 3’.
[0088] The evaluator circuit 3’ of the second embodi-
ment may include a communication interface 3.1 for com-
municating via the network 10. This enables to implement
the evaluator circuit 3’ independent from the LED driver
1’. The complexity of the LED driver 1’ of the second
embodiment is therefore smaller compared with the LED
driver 1 of the first embodiment.
[0089] The evaluator circuit 3’may evaluate sensor da-
ta 4 included in the monitoring signals 4’ provided by a
plurality of LED drivers 1’, 11.1’, 11.2’, 11.3’.
[0090] The evaluator circuit 3’may be co-located with
the system management server 12. In particular, the
evaluator circuit 3’may be hosted on a same processing
hardware as the system management server 12. The
evaluator circuit 3’ provides the evaluation signal 4’ cor-
responding to the evaluation signal 4 of the first embod-
iment directly, in particular without taking a route over
the network 10 to the system management server 12.
[0091] Alternatively, the second embodiment may lo-
cate the evaluator circuit 3’ at an intermediate layer of
the lighting system 20’, for example at an edge gateway
device not depicted in the figures.
[0092] The other aspects of the second embodiment
correspond to the aspects already discussed with regard
to the first embodiment and figure 1.
[0093] Fig. 3 is a simplified flowchart of the method for
monitoring at least one parameter from an environment
using a monitoring system in a building infrastructure sys-
tem according to an embodiment.
[0094] The method for monitoring at least one param-
eter from an environment uses a monitoring system in a
building infrastructure system 20, 20’. The monitoring
system comprises the sensor circuit 2 arranged in an
infrastructure device 1, 1’, and the evaluator circuit 3, 3’.
[0095] The method starts with a step Si of the sensor
circuit 1, 1’ obtaining the sensor data 4 on the at least
one parameter.
[0096] In step S2, the evaluator circuit 3, 3’ evaluates
the obtained sensor data 8 of the at least one parameter,
and generates an evaluation signal 4 based on the eval-
uated at least one parameter.
[0097] In particular, the method may compare the ob-
tained sensor data 4 of the at least one parameter, its
obtained current parameter value with stored parameter
values of the at least one parameter, and determine,
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whether a predefined event has occurred based on the
comparison.
[0098] Detecting an event may include comparing the
current parameter value with a predefined threshold.
[0099] Detecting an event may include performing a
process of pattern recognition based on a plurality of ob-
tained parameter values and on stored predetermined
patterns of parameter values.
[0100] Detecting an event may include performing a
process of pattern recognition using an obtained se-
quence of parameter values and stored patterns repre-
senting sequences of parameter values.
[0101] Stored patterns of parameter values may in-
clude patterns of parameter values, which were learned
by performing a machine learning algorithm on obtained
sensor data 4.
[0102] Additionally or alternatively, detecting an event
may include iteratively detecting the occurrence of an
event based on the obtained sensor data 4, and in case
the event is detected to have occurred, increasing an
event counter by a number of detected events, or by 1.
A further event may then be defined by comparing the
current value of the event counter with a threshold value.
In case the current value of the event counter is equal to
or exceeds a predetermined threshold value, the further
event is detected.
[0103] Additionally or alternatively, the event counter
may be initialized with a predetermined initial value, and
the event counter may be decreased each time the event
is detected.
[0104] If the method determines in step S3, that no
event is detected based on the evaluated sensor data 4,
the method returns to step Si and obtains sensor data 4
by measuring the at least one parameter.
[0105] If the method determines in step S3, that an
event is detected based on the evaluated sensor data 4,
the method proceeds with step S4 and generates the
evaluation signal 4 based on the detected event and in-
cluding information on the detected event.
[0106] The information included in the evaluation sig-
nal 4 indicates that the event occurred.
[0107] Additionally, the information included in the
evaluation signal 4 may define which type of event, or
which event the monitoring system detected.
[0108] Additionally or alternatively, the information in-
cluded in the evaluation signal 4 may include data on the
detected event, for example actual measured parameter
values, current ranges of the actual parameter values,
and/or current counter values of the event counter.
[0109] In step S5, the method proceeds by taking a
predefined action for the detected event. The predefined
action may in particular include outputting the generated
evaluation signal 4 to at least one other infrastructure
device 11.1, 11.2, 11.3, 12.
[0110] Additionally or alternatively, the method may
the active action, for example as discussed with refer-
ence to fig. 1 and the actuator 5.
[0111] All steps which are performed by the various

entities described in the present disclosure as well as the
functionalities described to be performed by the various
entities are intended to mean that the respective entity
is adapted to or configured to perform the respective
steps and functionalities.
[0112] In the claims as well as in the description the
word "comprising" does not exclude the presence of other
elements or steps.
[0113] The indefinite article "a" or "an" does not ex-
clude a plurality. A single element or other unit may fulfill
the functions of several entities or items recited in the
claims. The mere fact that different dependent claims
recite certain measures and features of the converter cir-
cuit does not exclude that a combination of these meas-
ures and features cannot combined in an advantageous
implementation.

Claims

1. A building infrastructure system for monitoring at
least one parameter of an environment of the build-
ing infrastructure system (20, 20’), wherein the build-
ing infrastructure system (20, 20’) includes a moni-
toring system comprising:

a sensor circuit (2) for providing sensor data on
the at least one parameter, wherein the sensor
circuit (2) is arranged in a building infrastructure
device (1, 1’) of the building infrastructure sys-
tem (20, 20’),
an evaluator circuit (3, 3’) for generating an eval-
uation signal (4) by evaluating the sensor data
provided by the sensor circuit (2),

characterized in

that the at least one parameter is an external
parameter commonly acting on a plurality of de-
vices sharing the same environment, and
that the monitoring system is configured to out-
put the evaluation signal (4) to at least one other
device (11.1, 11.2, 11.3, 12).

2. The building infrastructure system according to claim
1, wherein

the building infrastructure system (20, 20’) is a
lighting system,
the building infrastructure device (1, 1’) is a light
driver device, in particular an LED driver device,
and
the at least one other infrastructure device (11.1,
11.2, 11.3, 12) includes a system management
server (12) or a light driver device (11.1, 11.2,
11.3), in particular an LED driver device.

3. The building infrastructure system according to claim
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1 or 2, wherein
the external parameter includes at least one of a
characteristic parameter of a mains supply (22), an
ambient temperature (21), an ambient humidity, and
an ambient dust level.

4. The building infrastructure system according to claim
3, wherein

the characteristic parameter of the mains supply
(22) includes at least one of a mains supply volt-
age, a mains supply input current, a mains sup-
ply frequency, a mains supply frequency devia-
tion, a mains supply surge voltage, a mains sup-
ply under-voltage, a mains voltage spikes, a
mains supply voltage drops, and/or
the ambient temperature (21) includes a global
environmental temperature that is independent
from an internal temperature of the infrastruc-
ture device (1, 1’).

5. The building infrastructure system according to any
one of the preceding claims, wherein
the evaluator circuit (3, 3’) is configured to detect an
event based on the provided sensor data, and to
output information on the detected event in the eval-
uation signal (4).

6. The building infrastructure system according to claim
5, wherein
the evaluator circuit (3, 3’) is configured to detect the
event based on the provided sensor data and further
based on at least one predefined event pattern for
the at least one parameter.

7. The building infrastructure system according to claim
6, wherein
the evaluator circuit (3, 3’) comprises a memory con-
figured to store a plurality of predefined event pat-
terns for the at least one parameter.

8. The building infrastructure system according to one
of claims 6 or 7, wherein
the evaluator circuit (3, 3’) comprises a counter con-
figured to count a number of occurrences of a pre-
defined event detected by the evaluator circuit (3, 3’).

9. The building infrastructure system according to one
of claims 5 to 8, wherein

the monitoring system comprises an actuator (5)
configured to perform an action based on the
detected event,
wherein the action comprises outputting a
measurement signal to the monitored environ-
ment based on the detected event, and meas-
uring a reaction in the monitored environment
to the output measurement signal.

10. The building infrastructure system according to claim
9, wherein
the actuator (5) includes a time domain reflectome-
ter.

11. The building infrastructure system according to one
of claims 5 to 10, wherein

the sensor circuit (2) comprises a temperature
probe for measuring an ambient temperature in
the environment in a vicinity of the infrastructure
device (1, 1’), and
the evaluator circuit (3, 3’) is configured to de-
termine and store temperature profiles as tem-
perature patterns, and to determine a state of a
machine located in the vicinity based on the
measured ambient temperature and the stored
temperature patterns.

12. The building infrastructure system according to any
one of the preceding claims, wherein
the infrastructure device (1, 1’) comprises a control
circuit (7), in particular comprising a microcontroller
or an ASIC configured to at least partially perform
functions of the sensor circuit (2) and/or the evaluator
circuit (3, 3’).

13. The building infrastructure system according to any
one of the preceding claims, wherein
the sensor circuit (2) comprises a voltage divider cir-
cuit configured to provide a voltage indicating a
mains supply voltage or a mains supply current to
an input of the control circuit (7).

14. Building infrastructure system is comprised in a
building infrastructure device, in particular light driver
device (1, 1’), and includes the monitoring system.

15. A method for monitoring at least one parameter of
an environment of a building infrastructure system
(20, 20’), wherein the building infrastructure system
(20, 20’) includes a monitoring system and the mon-
itoring system comprises a sensor circuit (2) ar-
ranged in a building infrastructure device (1, 1’) and
an evaluator circuit (3, 3’), and the method comprises

obtaining and providing (Si), by the sensor circuit
(2), sensor data on the at least one parameter,
generating (S4), by the evaluator circuit (3, 3’),
an evaluation signal (4) by evaluating the sensor
data provided by the sensor circuit (2),

characterized in

that the at least one parameter is an external
parameter commonly acting on a plurality of de-
vices, and
providing (S5) the evaluation signal (4) to at least
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one other device (11.1, 11.2, 11.3, 12).
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