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Electronic interface device for connecting a trailer lighting system to a vehicle lighting system.

® 6

An electronic interface device (300) comprising a control terminal (3401), an output power terminal
(3711), and a semiconductor driving device (3610) for selectively driving the output power terminal in
accordance with a control signal received from the control terminal for operating a lamp (220) of an
auxiliary lighting system corresponding to a lamp (120) of a vehicle lighting system is described. The
semiconductor driving device further comprises a measurement circuit (365) for obtaining a measurement
value of at least one electrical parameter indicative of a performance of the lamp of the auxiliary lighting
system, and a wireless interface (361, 362) for transmitting a signal indicative of the measurement value
of the at least one electrical parameter to a user device (400) to allow the user device to inform a user of
the measurement value of the at least one electrical parameter or an indicator derived thereof.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Electronic interface device for connecting a trailer lighting system to a vehicle lighting system

FIELD OF THE INVENTION

The invention relates to an electronic interface device for connecting an auxiliary
lighting system, such as a trailer lighting system, to a vehicle lighting system of a vehicle and to a
user interaction system using such electronic interface device.

The invention further relates to a computer program product comprising instructions

for causing a processor system to perform such method.

BACKGROUND OF THE INVENTION

When connecting ¢.g. a trailer to a vehicle, it is required to connect the trailer
lighting system to the vehicle lighting system in such a manner that the lamps of the trailer are
operated in accordance with the corresponding lights of the vehicle. For example, the rear lights, the
left and right indicator lights and the brake light(s) of the trailer have to illuminate together with the
rear lights, the left and right indicator lights and the brake light(s) of the vehicle to which the trailer
is connected. It may further be required for some lamps that specific lamps are only illuminated on
the trailer, while the corresponding lamp of the vehicle remains dark. For example, legislation may
require that the fog lamp of the vehicle is not illuminated once a trailer is connected to the vehicle.
Similarly, when other devices are connected to the vehicle’s tow bar, such as a bicycle carrier rack,
the bicycle rack may hamper visibility of the vehicle’s light, and it may be necessary to also connect
an auxiliary lighting system in a similar manner as when connecting a trailer. It may further be
required, for example by national legislation, that a control is performed as to a correct performance
of the trailer indicator lights when a trailer is connected, a so-called C2 control. Where the control
detects that one of the indicator lights of the trailer is broken, the legislation may then require that
the driver of the vehicle is informed by, e.g., a double-frequency of flashing of the associated
dashboard control light or by an audible signal.

Hereto, it is known to use an electronic interface device for connecting an auxiliary
lighting system, such as a trailer lighting system, to a vehicle lighting system of a vehicle and
driving the auxiliary lighting system from the vehicle lighting system. In known systems, the
interface device may comprise an input power terminal for electrically connecting to a power supply
circuit in the vehicle, an output power terminal for electrically connecting to the auxiliary lighting
system, a control terminal for electrically connecting to the vehicle lighting system for receiving a
control signal corresponding to an operation of a lamp of the vehicle lighting system, a
semiconductor driving device electrically connected to the input power terminal and to the control

terminal for selectively connecting the output power terminal to the input power terminal in



10

15

20

25

30

35

dependence on the control signal for operating a lamp of the auxiliary lighting system corresponding
to the lamp of the vehicle lighting system, and a tow bar cable extending from a tow bar cable end to
the output power terminal. The input power terminal may e.g. be a cable end of a 2,5 mm® power
cable that is connected in the vehicle’s fuse box to the vehicle’s power supply circuit to obtain
power from the vehicle’s battery. The output power terminal is provided at the other end of tow bar
cable and connects to a pin in a tow bar socket connector, such as e.g. the corresponding pin in a
seven-pin connector defined in the seven-pin trailer connection system ISO 1724 or a thirteen-pin
connector defined in the thirteen-pin trailer connection system DIN 11446:2004, or extended or
alternative connectors. The control terminal may e.g. be a control cable end connecting to the
vehicle’s lighting control signal lines, ¢.g. using T-shaped connectors, such as an analogue line or a
CAN-bus. The semiconductor driving device may in particular be a Power Transistor, such as a
MOSFET power transistor. Some known interface devices directly connect the control cable with its
control signal to the semiconductor driving device, while other known interface devices connect the
control cable with its control signal to the semiconductor driving device via a microcontroller which
may e.g. transform the control signal to a signal suitable for operating the semiconductor driving
device. Typically, a lamp of a vehicle as well as a lamp of a trailer is operated at the battery voltage
of the vehicle, i.e. at 9 — 14V, and a current in the range of 5 — 7 A. In particular may the control
signal correspond to a signal of an in-vehicle bus, such as a CAN-bus. As however vehicles from
different vehicle manufacturers do not all use the same CAN-bus configuration, a CAN-bus interface
module of the interface device is then usually programmed by the manufacturer of the interface
device or by a tow bar installer, and using an external configuration system (e.g., a computer), to
configure the CAN-bus interface module via a microcontroller of the interface device into a
configuration that matches the specific vehicle type (e.g., communication protocol, signal level
polarities, operation frequency). The CAN-bus interface may e.g. be programmed to provide a
vehicle-type specific warning message on the CAN-bus to indicate that the C2 control detected an
error of one or more trailer indicator lights when a trailer is connected, to hercby allow ¢.g. a
dashboard controller to signal the driver double-frequency of flashing of the associated dashboard
control light or by an audible warning signal. The programming may comprise loading a vehicle
type specific program code into the CAN-bus interface module and/or the microcontroller of the
interface device. The programming may additionally or alternatively comprise conditioning the
CAN-bus interface module, ¢.g. by setting an internal one-time programmable memory element to a
vehicle type specific value, to hereby activate one configuration of a plurality of pre-programmed
CAN-bus interface configurations. The CAN-bus interface of the interface module may hereby be
programmed or conditioned so as to be correctly integrated into the in-vehicle network. The

programming and/or conditioning may also comprise programming and/or conditioning other CAN-
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bus interfaces in the in-vehicle network to operate in a mode that is compatible with a connected
trailer, such as an Anti-lock Braking System (ABS), an Electronic Stability Control (ESC) or
Electronic Stability Program (ESP), a Trailer Stability Program (TSP) and/or systems for cooling or
transmission.

After a user, such as a driver of the vehicle, has connected a trailer to a vehicle and
inserted the 7- or 13-pole plug of the trailer lighting system in the associated tow bar socket
connector to connect the trailer lighting system to the vehicle lighting system, the user has to check
whether the lamps of the trailer are well connected and operate correctly. Likewise, when a tow bar
installer, dealer or car repairman installs a tow bar and the associated tow bar module into the car, he
has to check whether he installed it all correctly. In known systems, the user (driver) hereto usually
goes through a sequence of putting the vehicle lighting system in different states when sitting in the
driver seat (e.g., successively turning one on out of a left indicator light, a right indicator light, a left
and right rear light, a brake light, a fog light, a reserve light) and then asks another person whether
the intended lamps lighten up correctly for each of the states and/or he leaves his driver seat to check
the lamps at the rear of the trailer himself for each of the states. Similarly, when an installer installs a
tow bar, the installer usually connects a test box having a corresponding set of lamps as an actual
trailer, and performs a similar test procedure as described for the driver. During this visual checking
as to whether the correct lamps light up, it is usually difficult to also check whether the brightness of
the lamps is still sufficient. For example, when the lamp comprises a plurality of LEDs of which the
light output is mixed in lamp optics so as to provide a homogenous light beam, it may be difficult to
detect that the overall brightness has dropped below legally allowed lower limits (typically, down to
70% or less of the initial brightness) due to ageing of individual LEDs or a complete loss of one or

more LEDs.

SUMMARY OF THE INVENTION

It would be advantageous to have an improved interface device. In particular may it
be a wish to have an interface device which allows informing a user, such as a driver or an installer,
about a status of the auxiliary lighting system, such as a condition of the lamps of the trailer.

To better address at least one of these wishes, a first aspect of the invention provides
an electronic interface device for connecting an auxiliary lighting system, such as a trailer lighting
system, to a vehicle lighting system of a vehicle and driving the auxiliary lighting system from the
vehicle lighting system, the interface device comprising an output power terminal for electrically
connecting to the auxiliary lighting system via a tow bar cable, a control terminal for electrically
connecting to the vehicle lighting system for receiving a control signal corresponding to an operation

of a lamp of the vehicle lighting system, a semiconductor driving device electrically connected to



10

15

20

25

30

35

the control terminal for selectively driving the output power terminal in dependence on the control
signal for providing a trailer lamp drive signal for operating a lamp of the auxiliary lighting system
corresponding to the lamp of the vehicle lighting system, the control signal being in in a drive state
selected from at least a driven state and a non-driven state, a measurement circuit for obtaining a
measurement value of at least one electrical parameter indicative of a performance of the lamp of the
auxiliary lighting system during at least part of the driven state, and a wireless interface for
transmitting a signal indicative of the measurement value of the at least one electrical parameter to a
user device to allow the user device to inform a user of the measurement value of the at least one
electrical parameter or an indicator derived thereof.

By obtaining a measurement value of the at least one electrical parameter, such as a
drive current drawn from the output power terminal during the driven state, and transmitting this
measurement value to the user device, the user can inspect either directly the measurement value as
obtained by the measurement circuit and compare the measurement value with an expected value, or
the user can let the user device interpret the received measurement value to inform the user with a
simple “OK” or “not OK” message using a visible indicator (symbol, word, text message) or an
audible indicator (beep, spoken word).

Using a wireless interface may be advantageous as the number of external
connections (pins) of the electronic interface device can remain unchanged.

Using a wireless interface may be advantageous as the signal indicative of the
measurement value of the at least one ¢lectrical parameter may be received by user devices that is
external from the vehicle and/or the trailer, and/or at a distance from the vehicle and/or the trailer.

Using a wireless interface may be a user device that is not specifically designed to
be connected to an in-vehicle network or in-vehicle bus. This may in particular be advantageous
where the wireless interface is arranged to transmit using a standardized wireless communication, in
particular when using a widely used wireless communication standard. Such standardized or widely
used communication standard may e.g. be a 24 GHz band radio transmission, wireless
communication according to wireless local area network (WLAN) computer communication in the
2.4, 3.6 and 5 GHz frequency bands (also known as WiFi) according to ¢.g., the IEEE 802.11a,
802.11b, 802.11g, 802.11n, 802.11ac and 802.1lag standards, short distance wireless
communication (using short-wavelength radio transmissions in the so-called ISM band from 2400-
2480 MHz) creating so-called personal area networks (PANs) with high levels of security such as
using the Bluetooth standard as currently managed by the Bluetooth Special Interest Group, or so-
called near-field communication (NFC) standards which are based on radio-frequency identification
(RFID) standards such as ISO/IEC 14443, ISO/IEC 18092 and/or standards defined by the so-called
NFC Forum. The user device may be, ¢.g., a 2.4 GHz radio receiver equipped, a WLAN-equipped, a
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WiFi-equipped, a Bluetooth equipped or a NFC equipped user device, such as a smartphone, a tablet
computer, a general purpose laptop computer or a dedicated measurement device or a dedicated
monitor device. The user device may in particular be a user device capable of installing and
executing programs thereon, such as a smartphone, a tablet computer or a general purpose laptop
computer. The user may then be informed about the measurement value of the at least one electrical
parameter or an indicator derived thercof by executing a suitably designed program that is installed
on the user device capable of installing and executing programs thercon. E.g., the user may be
informed by a suitable programmed “app” after having installed such “app” on his smartphone.

The measurement value may correspond to a voltage value, a current value, a
resistance value, a consumed power value or any equivalent measurement value. The measurement
value may directly correspond to the electrical parameter as measured, or be converted into different
units, inverted or classified into certain grades (such as “poor”, “acceptable”, “good”).

In selectively driving the output power terminal in dependence on the control signal,
the output power terminal may selectively supply a voltage or a current in dependence on voltage or
current conditions according to corresponding control parameters in the control signal. The
semiconductor driving device may ¢.g. be a high-power transistor, such as a MOSFET or JFET, or a
circuit arrangement comprising €.g. such high-power transistor.

The interface device may also be referred to as interface module or tow bar module.

The measurement circuit may be connected to the output power terminal, to hereby
directly measure on the side of the semiconductor driving device where the lamp of the trailer is
connected to.

The interface device may further comprise an input power terminal for electrically
connecting to a power supply circuit in the vehicle and a reference power terminal for providing a
reference voltage. The semiconductor driving device may comprise a semiconductor switching
device electrically connected to the input power terminal and to the control terminal for selectively
connecting the output power terminal to either the input power terminal or the reference terminal in
dependence on the control signal.

In selectively driving the output power terminal from the input terminal, the
semiconductor driving device may selectively switch the output terminal to the input terminal or the
reference terminal (such as ground). In selectively driving the output power terminal from the input
terminal, the semiconductor driving device may alternatively selectively drive the output terminal
from the input terminal or a reference terminal (such as ground) while applying a positive or
negative gain and/or a polarity control (e.g., a polarity switch). The semiconductor driving device

may ¢.g. be a high-power switch or a high-power transistor, such as a MOSFET or JFET.
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The measurement circuit may be connected to the input power terminal, to hereby
measure, €.g., the current drawn through the semiconductor driving device by the lamp of the trailer.

In an embodiment, the interface device further comprises a control bus interface and
a processor, the control bus interface being connected between the control terminal and the
semiconductor driving device, the control bus interface being arranged to receive the control signal,
to transform the control signal (e.g., by decoding an encoded signal into a binary signal) into a
transformed control signal and to control the semiconductor driving device using the transformed
control signal. The control signal may, for example, be a signal on an in-vehicle bus, such as a CAN-
bus. The transformed control signal may, for example, be a binary signal at appropriate signal level
and signal polarity to operate the semiconductor driving device so as to operating the lamp of the
auxiliary lighting system corresponding to the lamp of the vehicle lighting system.

In a further embodiment, the control signal may be a component of a CAN-bus
signal and the control bus interface may be a CAN-bus interface.

CAN-bus is widely used throughout the vehicle manufacture industry to
accommodate for in-vehicle communication and control of lighting, as well as other components of
a vehicle, such as motors for opening and closing the windows. However, not all vehicle
manufacturers use the same logical signals for the same or corresponding controls. Hereto, a further
embodiment provides for the a wireless interface further being arranged for receiving a control bus
interface programming information (such as CAN-bus programming information), and the control
bus interface is arranged to be configured in dependence on the control bus interface programming
information. Hereby, the installer of the tow bar module may configure the control bus interface
with the appropriate settings for a specific vehicle brand or type.

In a further embodiment, the control signal may be a component of an in-vehicle
LAN signal and the control bus interface may be a LAN interface.

In an embodiment, the interface device further comprises a programmable processor
connected to the measurement circuit and/or the control bus interface and/or the semiconductor
driving device, the programmable processor being arranged to receive the control bus interface
programming information from the wireless interface and configure the control bus interface in
dependence on the control bus interface programming information; and/or receive the measurement
value of at least one electrical parameter indicative of the performance of the lamp of the auxiliary
lighting system during at least part of the driven state from the measurement circuit, process the
measurement value into a performance indicator, and providing the performance indicator to the
wireless interface for transmitting the performance indicator as part of the signal.

In a further embodiment, the interface device further comprises a memory, the

memory being connected to the programmable processor, the programmable processor being
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arranged to store and retrieve the measurement value of at least one electrical parameter of
successive measurement values in/from the memory and/or to store in and retrieve the performance
indicator in/from the memory as historical data.

In a further embodiment, the processor is arranged to process the measurement
value into a performance indicator using at least part of the historical data. Hereby, deviations over
time, such as ageing effects, may be detected and signaled.

A second aspect provides a lighting system comprising a vehicle lighting system, an
auxiliary lighting system, such as a trailer lighting system, and an interface device according to any
one of the embodiments described above, the interface device electrically connecting the auxiliary
lighting system to the vehicle lighting system and arranged to drive the auxiliary lighting system
from the vehicle lighting system.

A third aspect provides a vehicle comprising a vehicle lighting system and an
interface device according to any one of the embodiments described above, the electronic interface
device being arranged to connect an auxiliary lighting system, such as a trailer lighting system, to
the vehicle lighting system of the vehicle and to, when connected, drive the auxiliary lighting system
from the vehicle lighting system.

A fourth aspect provides a user device comprising a user device wireless interface
for receiving the signal indicative of the measurement value of the at least one electrical parameter; a
signal processor arranged to process the signal as received by the user device wireless interface and
to derive an indicator of the measurement value of the at least one electrical parameter; and an
indicator device for informing a user of the indicator.

In an embodiment, the indicator device comprises a visual indicator device, such as
an ¢lectronic display and/or an indicator light.

In an embodiment, the indicator device comprises an audible indicator device, such
as a speaker arranged to provide a sound, a retrieved spoken word, a retrieved spoken message, a
synthesized spoken word or a synthesized spoken message.

In an embodiment, the user device is a mobile phone, a tablet computer, a laptop
computer or a personal computer.

In an embodiment, the signal processor of the user device comprises a
programmable signal processor, the programmable signal processor being arranged to process the
signal as received by the user device wireless interface, derive the indicator from the measurement
value of the at least one electrical parameter and, in a further embodiment, format the indicator into a
form suitable for the indicator device.

For example, the user device may be a mobile phone and the signal processor may

be programmed with a computer program product of a form currently referred to as a so-called app,
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where the app can display the indicator on a display of the mobile phone. The indicator may, ¢.g.,
schematically represent a view of the trailer lamps and indicate graphically for each trailer lamps
whether the respective trailer lamp operated correctly (e.g., by showing the lamp in a green color),
incorrectly (e.g., by showing the lamp in a red color) or whether further attention is needed (e.g., by
showing the lamp in an orange color, or by showing a warning sign).

The user device may be, e.g., a 2.4 GHz radio receiver equipped, a WLAN-
equipped, a WiFi-equipped, a Bluetooth-equipped or a NFC-equipped user device, such as a
smartphone, a tablet computer, a general purpose laptop computer or a dedicated measurement
device or a dedicated monitor device. The user device may in particular be a user device capable of
installing and executing programs thereon, such as a smartphone, a tablet computer or a general
purpose laptop computer. The user device may thus be arranged to inform the user about the
measurement value of the at least one electrical parameter or an indicator derived thereof by
executing a suitably designed program that is installed on the user device capable of installing and
executing programs thercon. E.g., the user device may be arranged to execute a so-called “app”
arranged to execute instructions for causing the user device to inform the user about the
measurement value of the at least one electrical parameter or an indicator derived thereof.

A fifth aspect provides a method of operating an electronic interface device
according to embodiments of the first aspect so as to let the electronic interface device at least obtain
a measurement value of at least one electrical parameter indicative of a performance of the lamp of
the auxiliary lighting system during at least part of the driven state, and to transmit a signal
indicative of the measurement value of the at least one clectrical parameter over a wireless channel
to a user device to allow the user device to inform a user of the measurement value of the at least
one electrical parameter or an indicator derived thereof.

A sixth aspect provides a method of informing a user, the method comprising
receiving the signal indicative of the measurement value of at least one electrical parameter
indicative of a performance of a lamp of an auxiliary lighting system during at least part of a driven
state wherein the lamp of the auxiliary lighting system is operated in correspondence with a
corresponding lamp of the vehicle lighting system, deriving an indicator of the measurement value
of the at least one electrical parameter from processing the signal as received, and informing a user
of the indicator.

A seventh aspect provides a test system comprising an electronic interface device
according to any one embodiment of the first aspect and a user device according to any one
embodiment of the fourth aspect.

An cighth aspect provides a method of testing comprising a method of operating an

electronic interface device according to any one embodiment of the fifth aspect so as to let as the
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electronic interface device at least obtain a measurement value of at least one electrical parameter
indicative of a performance of the lamp of the auxiliary lighting system during at least part of the
driven state and a method of informing a user according to any one embodiment of the sixth aspect.

A ninth aspect provides a measurement module comprising a measurement circuit
for obtaining a measurement value of a trailer lamp drive signal during at least part of a driven state
and a wireless interface for transmitting a signal indicative of the measurement value of the at least
one clectrical parameter to a user device to allow the user device to inform a user of the
measurement value of the at least one electrical parameter or an indicator derived thereof, the
measurement module being connectable to the output terminal of an interface module according to
any one embodiment of the first aspect to receive the trailer lamp drive signal from the selectively
driven output terminal. Hereby, the measurement module may provide the user device with a
measurement value of at least one electrical parameter indicative of a performance of the interface
module and the semiconductor driving device therein during at least part of the driven state, whereby
the user may be informed of the performance of the interface module.

A tenth aspect provides a measurement box, the measurement box comprising a
measurement module according to any one embodiment of the ninth aspect, a measurement cable
and a measurement-side plug comprising one or more measurement terminals, the measurement
module being connected via the measurement cable to the measurement terminals. The
measurement-side plug may be arranged to be removably insertable in a tow bar socket for
connecting to the output terminal of an interface module according to any one embodiment of the
first aspect to receive the trailer lamp drive signal from the selectively driven output terminal.
Hereby, the measurement box may provide the user device with a measurement value of at least one
electrical parameter indicative of a performance of the interface module and the semiconductor
driving device therein during at least part of the driven state, whereby the user may be informed of
the performance of the interface module.

In a further aspect of the invention, a computer program product is provided
comprising instructions for causing a processor system to perform any one of the methods set forth.

Further embodiments advantages of the second, third, fourth, fifth, sixth, seventh,
eighth, ninth, tenth and further aspects may be derived from the description given above for
embodiments of the first aspect and/or any other of the second, third, fourth, fifth, sixth, seventh,
eighth and further aspects.

It will be appreciated by those skilled in the art that two or more of the above-
mentioned embodiments, implementations, and/or aspects of the invention may be combined in any

way deemed useful.
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Modifications and variations of the lighting system, the vehicle, the methods, and/or
the computer program product which correspond to the described modifications and variations of the
electronic interface device and other aspects, can be carried out by a person skilled in the art on the

basis of the present description.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention are apparent from and will be elucidated
with reference to the embodiments described hereinafter. Elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. In the drawings,

Figure 1 schematically illustrates a lighting system comprising a vehicle lighting
system, a trailer lighting system and an interface device according to an embodiment;

Figure 2 schematically illustrates an operation of the interface device and a user
device according to an embodiment;

Figure 3 schematically illustrates an interface module according to an embodiment;

Figure 4 schematically illustrated a method as performed by an interface module
according to different embodiments;

Figure 5 schematically illustrated a method as performed by a user device according
to different embodiments;

Figure 6 schematically illustrates a testing of an interface device using a
measurement device and a user device according to an embodiment;

Figure 7 schematically illustrates a testing of a trailer lighting system using an
interface device and a user device according to an embodiment;

Figure 8 schematically illustrates a method of manufacturing according to an
embodiments; and

Figure 9 schematically illustrates an interface device according to an embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

Figure 1 schematically illustrates a lighting system 100 comprising a vehicle
lighting system 110 of a vehicle, a trailer lighting system 210 of a trailer and an interface device 300
for connecting the trailer lighting system 210 to the vehicle lighting system 110.

The vehicle lighting system 110 comprises a vehicle power and control system 112
connected to a battery (not shown), to a plurality of vehicle lamps 120 with respective vehicle lamp
switched power lines L, 58L, 54, 54g, 58R and R, and to a vehicles common with ground line 31.
Herein, the vehicle lamp switched power lines L, 581, 54, 54g, 58R and R and ground line 31 are

indicated with commonly used reference symbols, wherein L indicates a left indicator light, 58L
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indicates a left rear light, 54 indicates a brake light, 54g indicates a fog light, 58R indicates a right
rear light, R indicates a right indicator light and 31 indicates a ground line. The vehicle power and
control system 112 comprises, in the example shown, a CAN-bus for communicating control signals
through the vehicle, including control signals for operating the lamps. However, other control signal
means may be provided alternatively or additionally. For example, the vehicle switched power line
54, corresponding to the operation of the brake light, may directly controlled from the brake pedal.

The trailer lighting system 210 has a plurality of trailer lamps 220 which are
connected with trailer lamp power lines L, 58L, 54, 54g, 58R and R and a trailer common line 31 to
respective trailer terminals 212. It is remarked that the same reference numbers are used for the
trailer lamp power lines as for the vehicle, as this is common practice in the field of trailer lighting.
Where a specific reference to a trailer lamp power line is meant, an additional “ T may be added to
the reference symbols, ¢.g. L T indicating the left indicator light of the trailer. The trailer terminals
212 are arranged in a plug, in this example a 7-pole plug according to the seven-pin trailer
connection system ISO 1724, The trailer lamp power lines L, 58L, 54, 54g, 58R and R may first be
routed together through a trailer cable 230 which may extend a distance from the plug in a tow bar
socket 380 provided at the vehicle to the trailer side T, before being routed inside the trailer to the
respective trailer lamps 220. The plug may alternatively be, for example, a 13-pin connector
according to the thirteen-pin trailer connection system DIN 11446:2004, allowing to also control,
e.g., reversing lights and to supple a steady power supply as well as a power supply controlled by the
car’s ignition switch.

The interface device 300 is installed in the vehicle. The interface device 300 has an
input cable harness 310, an output cable harness 370 (which may also be referred to as a tow bar
cable harness 370), and an interface module 360. The interface module 360 is connected to the
vehicle lighting system 110 with the input cable harness 310. The input cable harness connects with
a 12V - 15A supply line 330a, a 12V - 5A supply line 330b, a brake control line 354, a signal bus
340 and a ground line 331. The input cable harness 310 may have further and/or alternative lines in
further and/or alternative embodiments. Also, voltages and/or currents on supply lines 330a, 330b
may be different in further and/or alternative embodiments. The 12V - 15A supply line 330a and the
12V - 5A supply line 330b may together be referred to as supply line 330. The ground line is
provided with an eye 332 for connecting the ground line to the vehicle’s chassis. The output cable
harness 370 connects the interface module 360 to a tow bar socket, in this example a 7-pole socket
380 according to the seven-pin trailer connection system ISO 1724. The 7-pole socket has seven pins
382, labeled as L, 58L, 54, 54g, 58R, R and 31, again using same reference numbers as for the
vehicle power lines and trailer power lines in view of the common practice in the field of trailer

lighting. The pins 382 of the 7-pole socket at vehicle side C are arranged to receive the
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corresponding trailer terminals 212 from the trailer side T. In the example given, the signal bus is a
CAN-bus. In the example give, the brake control line 354 is directly taken from the vehicle switched
power line 54 corresponding to the operation of the brake light.

As shown in Figure 1, the interface device 300 has an antenna 362 for wireless
communication with other devices. The antennas 362 may for example be an antenna for radio
transmission in a commonly used 2.4 GHz band, wireless communication according to wireless local
area network (WLAN) computer communication in the 2.4, 3.6 and 5 GHz frequency bands (also
known as WiFi) according to ¢.g., the IEEE 802.11a, 802.11b, 802.11g, 802.11n, 802.11ac and
802.11ag standards, short distance wireless communication (using short-wavelength radio
transmissions in the so-called ISM band from 2400-2480 MHz) creating so-called personal arca
networks (PANs) with high levels of security such as using the Bluetooth standard as currently
managed by the Bluetooth Special Interest Group, or so-called near-field communication (NFC)
standards which based on existing radio-frequency identification (RFID) standards such as ISO/IEC
14443 and includes ISO/IEC 18092 and standards defined by the so-called NFC Forum. The
antenna 362 may thus transmit information over a wireless channel 363 to, ¢.g., one or more user
devices, e.g., a handheld device from a driver or an installer, or to a monitoring device, e.g., a
computer or a specifically designed apparatus arranged to monitor a performance over a period of
time.

The interface device 300 is arranged to obtain a measurement value of at least one
electrical parameter indicative of a performance of the lamp of the auxiliary lighting system, in
particular during at least part of a driven state. The interface device 300 is further arranged to
transmit a signal indicative of the measurement value of the at least one electrical parameter to a user
device to allow the user device to inform a user of the measurement value of the at least one

electrical parameter or an indicator derived thereof.

Figure 2 schematically illustrates a use of an interface device 300 according to
embodiments. Figure 2 schematically shows an interface device 300 connected to a vehicle lighting
system 110 of a vehicle. The interface device 300 has an input cable haress 310, an output cable
haress 370 (which may also be referred to as a tow bar cable harness 370), and an interface module
360. The interface module 360 is connected to the vehicle lighting system 110 with the input cable
hamess 310. The interface module 360 is connected to a tow bar socket 380 with the output cable
harness 370. The interface device 300 has an antenna 362 for wireless communication with other
devices. The antenna 362 is arranged to transmit and receive information via a wireless channel 363
to and from, e.g., one or more user devices. One such user device is, in this non-limiting example,

schematically shown to be a handheld user device 400.
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A trailer having a plurality of trailer lamps 220 may be connected via a trailer cable
230 to the trailer terminals 212 arranged in the plug that is, when the trailer is connected to the
vehicle lighting system, inserted in the tow bar socket 380.

The handheld user device 400 has an antenna 462 capable to at least receive
information via the wireless channel 363 from at least the interface device 300. The antenna 462
may further be capable to transmit information via the wireless channel 363 to at least the interface
device 300 or other devices. The handheld user device 400 has a display 402. In the example shown,
the display 402 is a touch display, allowing a user to view visual information presented on the
display and to input user information by appropriate touch operation of the touch display and, where
necessary, operation of further input keys on the handheld user device 400. The user device 400 may
thus comprise a user device wireless interface for receiving the signal indicative of the measurement
value of the at least one electrical parameter, a signal processor (not drawn) for processing the signal
as received by the user device wireless interface and derive an indicator of the measurement value of
the at least one electrical parameter and an indicator device 402 for informing a user of the
indicator. The indicator device comprises a visual indicator device, such as an electronic display 402
and/or an indicator light. The indicator device may alternatively or additionally comprises an audible
indicator device, such as a speaker arranged to provide a sound, a retrieved spoken word, a retrieved
spoken message, a synthesized spoken word or a synthesized spoken message.

The user device may be a handheld user device 400 such as, for example, be a GSM
telephone, a third generation wireless telephone, a later generation wireless telephone, a so-called
smartphone, a so-called tablet or pad, a netbook computer, a laptop computer, a handheld monitor
device, or any other suitable handheld device. The user device may be a non-handheld device, such
as a personal computer, a monitoring device, an industrial inspection device, any user interaction
system or any intermediate system.

When the interface device 300 transmits a signal indicative of the measurement
value of the at least one electrical parameter, the handheld user device 400 is arranged to receive the
signal and, optionally after a decision scheme, to inform a user of the measurement value of the at
least one electrical parameter or an indicator derived thereof. The handheld user device 400 may, for
example, run a so-called app arranged to process the signal, compare with one or more reference
values to classify the measurement value of the at least one electrical parameter into a selected class
of a plurality of classes (e.g., into “OK” or “not OK”), and present for example a correspondingly
selected icon 410 in dependence on the selected class. The icon 410 may e.g. comprise a warning

sign where the selected class corresponds to a “not OK”.
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Figure 3 schematically illustrates an interface device 360 according to an
embodiment. The interface device 360 comprises an antenna 362 and a RF transceiver 361, a
processor 364 which may be a programmable processor such as a microprocessor, a CAN-bus
interface 362, a plurality 366 of semiconductor driving devices, a measurement circuit 365, a
memory 368, a control terminal 3401, an input power terminal 3301, an output power terminal 3711
and a reference power terminal 3311. The antenna 362 and the RF transceiver 361 may together be
referred to as a wireless interface. The output power terminal 3711 is arranged to be electrical
connected to the auxiliary lighting system via a tow bar cable 370. The control terminal 3401 is
arranged to be electrically connected to the vehicle lighting system via a signal bus 340 for receiving
a control signal from the signal bus 340. In this example, the signal bus 340 is a CAN-bus. The
signal bus 340 may, in other embodiments, be, for example, a local arca network or another in-
vehicle bus or on-vehicle network. The input power terminal 3301 is arranged to be connected via a
supply line 330 to the in-vehicle supply, such as the in-vehicle battery system. The input power
terminal 3301 may comprise a first and a second sub-terminal for connecting to respectively a 12V -
15A supply line 330a and a 12V - 5A supply line 330b. The reference power terminal 3311 is
arranged to be connected via a ground line 331 to an in-vehicle reference voltage, such as the in-
vehicle ground line. The interface module 360 may thus be connected to the vehicle lighting system
110 with an input cable hamess 310 comprising the supply line 300 (here, comprising a 12V - 15A
supply line 330a and a 12V - 5A supply line 330b), a brake control line 354, the signal bus 340 and
the ground line 331. The interface device 360 may, when connected to the in-vehicle supply, get its
power from the input power terminal 3301 and reference power terminal 3311, to supply the
plurality 366 of semiconductor driving devices, the processor 364, the CAN-bus interface 362, the
RF transceiver 361, and the measurement circuit 365.

The semiconductor driving devices 366 are electrically connected to the control
terminal via the processor 364 and the CAN-bus interface 362. Hereby, the semiconductor driving
devices 366 may be controlled to selectively drive the output power terminal with a trailer lamp
drive signal in dependence on the control signal. The interface module 360 may comprise a plurality
of semiconductor driving devices electrically connected to one or more control terminals of the
interface module for selectively driving a corresponding plurality of output power terminal with
corresponding trailer lamp drive signals in dependence on respective control signals. The processor
364 and the CAN-bus interface 362 may be arranged to cooperate to translate CAN-data obtained
from the CAN-bus to trailer lamp functions. Herein, each lamp function may have a unique data-
code that is built-up of an Identifier field (ID), Data Length Code field (DLC) and data with a length
depending on a value specified in the DLC field. Every lamp function may be arranged to react only

to its unique data-code code, while not reacting to any other data-code associated with another lamp
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function. For example, a trailer tail lamp function may be related to a control of both tail lamp sides
58, while further left and read parking lamp functions PL, PR may be separate for each tail lamp
side. Likewise may a trailer backup lamp BU be controlled by its own code, may the trailer indicator
left lamps L and indicator right lamps T each have a separate code, and may a trailer Fog lamp 54G
be controlled by its own data. Brake lamps 54 may be controlled by its own data, and additionally or
alternatively be controlled via a direct brake lamp connection (not drawn). The skilled person may
appreciate that not all car brands and car types have a CAN bus possibility for their brake lamp
function. The control signal may, for each of the semiconductor driving devices 366, be in a drive
state selected from at least a driven state and a non-driven state, corresponding to energizing a lamp
for lightening the lamp and non-energizing of a lamp for putting the lamp off. The driven state may
also be referred to as the ON-state and the non-driven state may also be referred to as the OFF-state.
The ON-state may correspond to a continuous supply of a fixed voltage or current, a continuous
supply of an amplitude-modulated voltage or current or to a pulse-width modulated supply of current
to, e.g., control the brightness of the associated trailer lamps.

The measurement circuit 365 is arranged to obtain a measurement value of at least
one electrical parameter indicative of a performance of an associated lamp of the auxiliary lighting
system, in particular during at least part of the driven state.

The processor 364 is arranged to control the semiconductor driving devices 366 in
accordance with the control signal, to receive the measurement value from the measurement circuit
365, and to provide the measurement value or a performance indicator derived thereof to the
wireless interface 361. The processor 364 may thus be arranged to receive the measurement value of
at least one electrical parameter indicative of the performance of the lamp of the auxiliary lighting
system during at least part of the driven state from the measurement circuit 365, process the
measurement value into a performance indicator, and providing the performance indicator to the
wireless interface 361, 362 for transmitting the performance indicator as part of the signal. The
mterface device 360 may thus provide separate status feedback for each lamp function via the
wireless interface 361.

The processor 364 may further be arranged receive control bus interface
programming information from the wireless interface 361, 362 and to configure the CAN-bus
interface 362 in dependence on the control bus interface programming information.

The memory 368 is connected to the processor 364, allowing the processor 364 to
store and retrieve the measurement value of at least one eclectrical parameter of successive
measurement values in/from the memory and/or to store in and retrieve the performance indicator

in/from the memory 368 as historical data. The processor 364 may be arranged to process the
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measurement value into a performance indicator using at least part of the historical data, for
detecting and/or signaling deviations over time, such as ageing effects.

The CAN-bus interface 362 and/or the processor 364 may be extemnally
programmable via, ¢.g., the wireless interface 361 from an external programming apparatus arranged
to communicate over a wireless channel with the CAN-bus interface 362 and/or the processor 364.
The interface device 360 may thus be suitable for different types of CAN bus vehicles.

The CAN-bus interface 362 and the processor 364 may be integrated into a single
semiconductor device. The CAN-bus interface 362 may be a functional part of the processor 364.

The wireless interface 361 is arranged to establish a signal indicative of the
measurement value of the at least one electrical parameter from the measurement value or the
performance indicator thereof as received from the processor 364, and to transmit the signal via
antenna 362 over a wireless channel 363 to a user device 400 to allow the user device 400 to inform
a user of the measurement value of the at least one electrical parameter or an indicator derived

thereof.

Figure 4 schematically illustrated a method S100 as performed by an interface
module according to different embodiments.

The method S100 comprises driving S110 the semiconductor driving devices 366 in
dependence on the control signal, measuring S120 at least one electrical parameter indicative of a
performance of the lamp of the auxiliary lighting system during at least part of the driven state to
obtain a measurement value of the at least one electrical parameter, and transmitting S150 a signal
indicative of the measurement value of the at least one electrical parameter over a wireless channel
to a user device to allow the user device to inform a user of the measurement value of the at least one
electrical parameter or an indicator derived thereof.

Embodiments of the method comprise storing S160 the measurement value of at
least one clectrical parameter of successive measurement values and/or performance indicators
(described below) obtained from successive measurement values in the memory as historical data.
The embodiments may further comprise retrieving S170 the measurement value of at least one
electrical parameter of successive measurement values and/or the performance indicators obtained
from successive measurement values from the memory. The method may further comprise
processing S180 the measurement value of at least one electrical parameter of successive
measurement values as retrieved from the memory as historical data into a performance indicator,
e.g., a performance change indicator indicative of a performance change over time (e.g., indicative

of ageing effects).



10

15

20

25

30

35

17

The method may comprise, as additional processing to the measurement value of the
at least one parameters and/or to the performance indicators, additional stages, such as comparing
S130 the measurement value or the performance indicator with a reference value to detect any
deviations or for classification and/or diagnosing S140 the lamp from analyzing the measurement
value, the performance indicator and/or the associated deviations from corresponding reference
values to establish a diagnosis. For example, where the measurement value indicates that no current
is drawn, the diagnoses may be that a trailer lamp is not connected or broken. As another example,
where the measurement value indicates current drawn has gradually decreased over time for a LED-
based trailer lamp, the diagnosis may be that the LEDs have aged and a higher drive current may be
required to compensate for the associated reduction in light output. As another example, where the
measurement value indicates current drawn has suddenly decreased to about half for a LED-based
trailer lamp comprising two LED string, the diagnosis may be that one of the LED strings is broken,
possibly requiring a replacement. As again another example, where measurement values of all lamps
correspond to a missing connection, the diagnosis could be that the trailer is not connected. Where
the method performs a diagnosis, the signal indicative of the measurement value of the at least one

electrical parameter may comprise the diagnosis.

Figure 5 schematically illustrated a method S400 as performed by a user device 400
according to different embodiments.

The method S400 comprises receiving S410 the signal indicative of the
measurement value of at least one electrical parameter indicative of a performance of a lamp of an
auxiliary lighting system during at least part of a driven state wherein the lamp of the auxiliary
lighting system is operated in correspondence with a corresponding lamp of the vehicle lighting
system. The method further comprises deriving S420 an indicator of the measurement value of the at
least one electrical parameter from processing the signal as received and informing S440 a user of
the indicator.

Informing S440 may comprise presenting a visual indicator on a visual indicator
device, such as an electronic display and/or an indicator light. The visual indicator may ¢.g. be an
icon such as a warning sign 410, a traffic sign symbol, a text message, or a graphical indication on a
display. The visual indicator may additionally or alternatively comprise one or more indicator lights,
such as a red indicator light for indicating a malfunction or disconnection of one or more trailer
lamps, and a green indicator light for indicating an error free situation.

Informing S440 may comprise operating an a audible indicator device, such as a
speaker, to provide an audible signal, such as a sound (e.g., a beep), a retrieved spoken word, a

retrieved spoken message, a synthesized spoken word or a synthesized spoken message.
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The method S400 may further comprise escalating S442 using an escalation
message of another type or via another channel, such as sending a short message service (SMS)
message to the user device or to another device, sending a message via a wireless internet
connection, or, when the user device 400 is connected via a cable to a network, via a wired network,
such as directly onto the internet.

The method S400 may further comprise alerting S444 a third party, such as an
emergency service, a rescue service or a road side assistance service with an alert message , e.g.
where the indicator corresponds to a loss of the trailer, a sudden break-down of one or more trailer
lamps or another situation requiring attention from a third party.

Escalating S442 or alerting S444 may comprise detecting a position of the user
device as a representative position of the vehicle, obtaining an indication of the position (such as
GPS coordinates), and including the indication of the position in the escalation message or the alert

message.

Figure 6 schematically illustrates a testing of an interface device using a
measurement device and a user device according to an embodiment.

Figure 6 schematically shows an interface device 300 connected to a vehicle
lighting system 110 of a vehicle in a similar manner as described with reference to Figure 2.

Similar as in Figure 2, the interface device 300 has an input cable harness 310, an
output cable harness 370 (which may also be referred to as a tow bar cable harness 370), and an
interface module 360. The interface module 360 is connected to the vehicle lighting system 110 with
the input cable harness 310. The interface module 360 is connected to a tow bar socket 380 with the
output cable harness 370. The interface device 300 has an antenna 362 for wireless communication
with other devices. The antenna 362 is arranged to transmit and receive information via a wireless
channel 363 to and from, ¢.g., one or more user devices. One such user device is, in this non-limiting
example, schematically shown to be a handheld user device 400. The interface module 360
comprises, as described above a semiconductor driving device electrically connected to a control
terminal of the interface module for selectively driving the output power terminal with a trailer lamp
drive signal in dependence on a control signal. The trailer lamp drive signal is arranged to be
suitable for operating a lamp of an auxiliary lighting system corresponding to the lamp of the vehicle
lighting system. The control signal may be in a drive state selected from at least a driven state and a
non-driven state.

The interface module 360 may comprise a plurality of semiconductor driving

devices electrically connected to one or more control terminals of the interface module for
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selectively driving a corresponding plurality of output power terminals with corresponding trailer
lamp drive signals in dependence on respective control signals.

A measurement box M is arranged to be connected to the tow bar socket 380.
Hereto, the measurement box M comprises a measurement module 1360 connected via a
measurement cable 1230 to measurement terminals 1212, which are arranged in a measurement-side
plug. The measurement-side plug is, when the measurement box M is connected to the vehicle
lighting system, inserted in the tow bar socket 380. The measurement box M may be considered to
take the place of the trailer T of Figure 2, where the measurement module 1360 takes the place of the
trailer lighting systems and the trailer lamps, the measurement cable 1230 takes the place the trailer
cable 230, and the measurement terminals 1212 take the place of the trailer terminals 212. The
measurement module 1360 is connected to the interface module 360 to receive the trailer lamp drive
signals. The measurement box M may hereby simulate a trailer with a trailer lighting system, while
being equipped to measure the trailer lamp drive signal(s).

The measurement module 1360 comprises at least part of the components and
functionality of the interface module described with reference to Figure 2. The measurement module
1360 may, e.g., comprise an interface module according to an embodiment. The measurement
module 1360 comprises at least a measurement circuit for obtaining a measurement value of the
trailer lamp drive signal(s) during at least part of the driven state and a wireless interface for
transmitting a signal indicative of the measurement value of the at least one electrical parameter to a
user device to allow the user device to inform a user of the measurement value of the at least one
electrical parameter or an indicator derived thereof The measurement module 1360 hereby
comprises at least a measurement circuit for obtaining a measurement value of at least one electrical
parameter indicative of a performance of the interface module 360 and the semiconductor driving
device therein, during at least part of the driven state.

The measurement module 1360 has a module antenna 1362 for wireless
communication with other devices. The module antenna 1362 is arranged to transmit and receive
information via a wireless channel to and from, ¢.g., one or more user devices such as handheld
device 400, and, optionally, to and/or from the interface device 300..

The handheld user device 400 has an antenna 462 capable to at least receive
information from at least the interface device 300 and the measurement module 1360. The antenna
462 may further be capable to transmit information via the wireless channel 363 to the interface
device 300 and/or the measurement module 1360. The handheld user device 400 has a display 402.
In the example shown, the display 402 is a touch display, allowing a user to view visual information
presented on the display and to input user information by appropriate touch operation of the touch

display and, where necessary, operation of further input keys on the handheld user device 400. The
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user device 400 may thus comprise a user device wireless interface for receiving a first signal
indicative of the measurement value of the at least one electrical parameter of the trailer lamp drive
signal as generated by the interface module 360 and measured by the measurement circuit inside the
interface module 360 as well as a second signal indicative of the measurement value of the trailer
lamp drive signal as measured by the measurement circuit inside the measurement module 1360.
The user device 400 may further comprise a signal processor (not drawn) for processing the first and
the second signal as received by the user device wireless interface to check the performance of the
interface device 360 after it is installed in the vehicle and connected to the vehicle lighting system.
The processing may comprise analyzing the trailer lamp drive signal as measured by the
measurement circuit inside the measurement module 1360, e.g. by correlating it with the trailer lamp
drive signal as measured by the measurement circuit inside the interface module 360, or by
correlating it with the control signal. The processing may comprise deriving a indicator of the
performance of the interface module 360. The processor may further be arranged to present the
indicator on an indicator device 402 for informing a user of the indicator. The indicator device
comprises a visual indicator device, such as an electronic display 402 and/or an indicator light. The
indicator device may alternatively or additionally comprises an audible indicator device, such as a
speaker arranged to provide a sound, a retrieved spoken word, a retrieved spoken message, a
synthesized spoken word or a synthesized spoken message.

The measurement box M may thus be used by an installer of the interface device
360 or a car dealer to check whether the interface device 360 is correctly installed and performing
well. The measurement box M may further be used by a car repair man, a driver or any other person

to check and diagnose any possible malfunction of the interface device 360.

Figure 7 schematically illustrates a testing of a trailer lighting system using an
interface device and a user device according to an embodiment.

Figure 7 shows a trailer having a trailer lighting system comprising a plurality of
trailer lamps 220 connected via a trailer cable 230 to trailer terminals 212 arranged in a trailer plug,
The trailer plug is suitable for connecting the trailer lighting system to a vehicle lighting system, by
inserting the trailer plug in a tow bar socket 380 as shown in Figure 2.

In Figure 7, the trailer plug is not connected in a tow bar socket 380 of a vehicle, but
mnstead it is inserted in a corresponding tow bar socket of a trailer lighting analyze system A.

The trailer lighting analyze system A comprises a power supply 2110 arranged to
provide a 12V - 15A supply, a 12V - 5A supply and a reference ground to simulate a vehicles power
supply circuit. The power supply 2110 is connected to an interface device 2300 of an interface

module 2360 with power lines 2310 (similar to an input cable harness 310) to supply the interface
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module 2360 with a 12V - 15A supply, a 12V - 5A supply and a reference ground. The interface
module 2360 is connected to a tow bar socket 2380 with an output cable harness 2370, similar to
output cable harness 370. Tow bar socket 2380 and output cable harness 2370 may be the same as
tow bar socket 380 and output cable harness 370, The interface device 2300 has an antenna 2362 for
wireless communication with other devices. Antenna 2362 is arranged to transmit and receive
information via a wireless channel to and from, e.g., one or more user devices. One such user device
is, in this non-limiting example, schematically shown to be a handheld user device 400. The user
device 400 of Figure 7 may be arranged to receive and transmit information via the wireless channel.
The user device 400 may e.g. execute a program arranged to accept user input, to provide user
control signals in dependence on the user input and to transmit the user control signals to the
interface module 2360,

The interface module 2360 may substantially correspond to interface module 360
described above. The interface module 2360 may thus comprise a plurality of semiconductor driving
devices electrically connected to one or more control terminals of the interface module for
selectively driving a corresponding plurality of output power terminals with corresponding trailer
lamp drive signals in dependence on respective control signals. The control signals may be
generated by the processor in the interface module 2360, for example in response of user control
signals provided by a user via the user device 400 over the wireless channel. The control signals may
alternatively be provided from a control generation unit via a CAN-bus connected to the interface
module 2360. The interface module 2360 may further comprise a measurement circuit equal or
similar to measurement circuit 365, arranged to obtain a measurement value of at least one ¢lectrical
parameter indicative of a performance of an associated lamp of the auxiliary lighting system, in
particular during at least part of the driven state. The interface module 2360 may further comprise a
processor equal or similar to processor 364 and arranged to control the semiconductor driving
devices of interface module 2360 in accordance with the control signal, to receive the measurement
value from the measurement circuit of interface module 2360, and to provide the measurement value
or a performance indicator derived thereof to a wireless interface of interface module 2360 equal to
or similar to wireless interface 361. The processor may thus be arranged to receive the measurement
value of at least one electrical parameter indicative of the performance of the lamp of the auxiliary
lighting system during at least part of the driven state from the measurement circuit, process the
measurement value into a performance indicator, and providing the performance indicator to the
wireless interface for transmitting the performance indicator as part of the signal via antenna 2362.
Interface device 2360 may thus provide separate status feedback to the user device 400 for each

lamp function via its wireless interface.
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The trailer lighting analyze system A may thus be used to selectively drive a
corresponding plurality of output power terminals with corresponding trailer lamp drive signals in
dependence on respective control signal. The trailer lighting analyze system A thus provides a setup
to test connections from the trailer plug to the trailer lamps of the trailer, without requiring the

presence of a vehicle to perform the test.

User interaction system may be a user device, such as a handheld user device 400 as
shown in Figure 2, Figure 6 and Figure 7. The user interaction system may alternatively comprise
multiple devices.

User device 400 can be a wireless phone, smartphone, tablet, laptop, personal
computer, or any other programmable apparatus capable of executing a computer program product
comprises instructions to let the user device receive information over a wireless channel from the
interface module 360 of the interface device 300, process said information, and inform a user of the
user device 400 in dependence on the information.

The user device 400 may, for example, be a smartphone operated using an Android
operation system and the computer program product may correspond to an appropriately
programmed app.

Figure 8 schematically shows another exemplary user interaction system 2000
having a programmable processor 2005. The user interaction system 2000 is shown to be a personal
computer, but may be any type of suitable user interaction system 2000. The user interaction system
2000 further comprises a storage unit 2007, a user input 2003 and a display 2006, which may be the
same as display 402 of user device 400 or another display. The user input 2003 allows the user to
input user data and user instructions 2004 to the processor 2005 by ¢.g. using a keyboard 2001 or a
mouse 2002. Also, although not shown, the display 2006 may comprise a touch-sensitive surface for
enabling the user to provide user data and user instructions to the user input 2003 by means of
touching the display 2006. The processor 2005 is arranged to perform any one of the methods
according to the invention, to receive user data and user instructions 2004, to present visual
information on the display 2006 and to communicate with a data I/0 device 2009, such as an optical
disc drive or a solid state reader/writer. The processor 2005 is arranged to cooperate with the storage
unit 2007, allowing storing and retrieving information on the storage unit 2007, such as information
received over the wireless channel from the interface module 360. The user interaction system 2000
may further comprise a further communication channel 2008 allowing the processor 2005 to connect
to an external cloud 2500 for communicating with other devices in the cloud. The external cloud
may ¢.g. be the Internet. The user interaction system 2000 may allow inspection by a user of any

information stored on the storage unit and/or any information received over the wireless channel
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from the interface module 360. The user interaction system 2000 may allow a user to input test
conditions for letting the user interaction system send the test conditions to, for example, the
interface module 360 to perform further tests or repeated tests of a certain trailer lamp. The
processor 2005 may also be arranged to retrieve information received or determined during
executions of the method from the storage unit 2007 or from another device in the cloud 2500, and
to generate a report by the processor 2005. The processor 2005 may be capable to read, using the
data I/0 device 2009, a computer readable medium comprising a program code. The processor 2005
may be capable to read, using the data I/O device 2007, a computer readable medium comprising a
computer program product comprising instructions for causing the user interaction system 2000 to
perform a method as described with reference to Figure 5, any part of said method, or any further
embodiments of said method. The method may further generate a report of the results obtained. The
report may be reported to the user as visual information on the display and/or written to a log file
and/or displayed on the display.

Figure 9 shows a computer readable medium 5000 comprising a computer program
5200, the computer program 5200 comprising instructions for causing a processor system to perform
a method according to an embodiment, any part of said method, or any further embodiments of said
method. The method may be, or comprise, a method as described with reference to Figure 4 when
the computer program is intended to be loaded into interface module 360. The method may be, or
comprise, a method as described with reference to Figure 5 when the computer program is intended
to be loaded on user device 400 or a user interaction system 2000,. The computer program 5200 may
be embodied on the computer readable medium 5000 as physical marks or by means of
magnetization of the computer readable medium 5000. However, any other suitable embodiment is
conceivable as well. Furthermore, it will be appreciated that, although the computer readable
medium 5000 is shown in Figure 9 as an optical disc, the computer readable medium 5000 may be
any suitable computer readable medium, such as a hard disk, solid state memory, flash memory, etc.,
and may be non-recordable or recordable.

It will be appreciated that the invention also applies to computer programs,
particularly computer programs on or in a carrier, adapted to put the invention into practice. The
program may be in the form of a source code, an object code, a code intermediate source and an
object code such as in a partially compiled form, or in any other form suitable for use in the
implementation of the method according to the invention. It will also be appreciated that such a
program may have many different architectural designs. For example, a program code implementing
the functionality of the method or system according to the invention may be sub-divided into one or
more sub-routines. Many different ways of distributing the functionality among these sub-routines

will be apparent to the skilled person. The sub-routines may be stored together in one executable file
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to form a self-contained program. Such an executable file may comprise computer-executable
instructions, for example, processor instructions and/or interpreter instructions (e.g. Java interpreter
instructions). Alternatively, one or more or all of the sub-routines may be stored in at least one
external library file and linked with a main program either statically or dynamically, ¢.g. at run-time.
The main program contains at least one call to at least one of the sub-routines. The sub-routines may
also comprise function calls to each other. An embodiment relating to a computer program product
comprises computer-executable instructions corresponding to each processing step of at least one of
the methods set forth herein. These instructions may be sub-divided into sub-routines and/or stored
in one or more files that may be linked statically or dynamically. Another embodiment relating to a
computer program product comprises computer-executable instructions corresponding to cach means
of at least one of the systems and/or products set forth herein. These instructions may be sub-divided
into sub-routines and/or stored in one or more files that may be linked statically or dynamically.

The carrier of a computer program may be any entity or device capable of carrying
the program. For example, the carrier may include a storage medium, such as a ROM, for example, a
CD ROM or a semiconductor ROM, or a magnetic recording medium, for example, a hard disk.
Furthermore, the carrier may be a transmissible carrier such as an electric or optical signal, which
may be conveyed via electric or optical cable or by radio or other means. When the program is
embodied in such a signal, the carrier may be constituted by such a cable or other device or means.
Alternatively, the carrier may be an integrated circuit in which the program is embedded, the

integrated circuit being adapted to perform, or used in the performance of, the relevant method.

It should be noted that the above-mentioned embodiments illustrate rather than limit
the invention, and that those skilled in the art will be able to design many alternative embodiments
without departing from the scope of the appended claims. In the claims, any reference signs placed
between parentheses shall not be construed as limiting the claim. Use of the verb "comprise" and its
conjugations does not exclude the presence of elements or steps other than those stated in a claim.
The article "a" or "an" preceding an clement does not exclude the presence of a plurality of such
elements. The invention may be implemented by means of hardware comprising several distinct
elements, and by means of a suitably programmed computer. In the device claim enumerating
several means, several of these means may be embodied by one and the same item of hardware. The
mere fact that certain measures are recited in mutually different dependent claims does not indicate

that a combination of these measures cannot be used to advantage.
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Conclusies

1. Een elektronische koppelinrichting voor het aansluiten van een
hulpverlichtingsysteem, zoals een aanhangerverlichtingsysteem, aan een voertuigverlichtingsysteem
van een voertuig en het aansturen van het hulpverlichtingsysteem vanuit het
voertuigverlichtingsysteem, de koppelinrichting omvattend:

- een uitgangsvermogen-aansluitingspunt voor het elektrisch verbinden aan
het hulpverlichtingsysteem via een trekhaakkabel,

- een regelaansluitingspunt voor het elektrisch verbinden aan het
voertuigverlichtingsysteem voor het ontvangen van een stuursignaal
corresponderend met een aansturing van een lamp van het
voertuigverlichtingsysteem,

- een halfgeleiderschakelinrichting elektrisch verbonden met het
regelaansluitingspunt voor het selectief aansturen van het uitgangsvermogen-
aansluitingspunt in athankelijkheid van het stuursignaal voor het bedrijven van
een lamp van het hulpverlichtingsysteem welke correspondeert met een lamp
van het voertuigverlichtingsysteem, waarbij het stuursignaal in een
regeltoestand is geselecteerd uit ten minste een aangedreven toestand en een
nict-aangedreven toestand,

- een meetcircuit voor het verkrijgen van een meetwaarde van ten minste één
elektrische parameter die indicatief is voor een werking van de lamp van
hulpverlichtingsysteem gedurende ten minste een deel van de aangedreven
toestand,

- een draadloze interface voor het verzenden van een signaal dat indicatief is
voor de meetwaarde van de ten minste één elektrische parameter naar een
gcbruikersinrichting om de gebruikersinrichting mogelijk te maken een
gebruiker te informeren over de meetwaarde van de ten minste ¢én elektrische

parameter of een indicator die daarvan is afgeleid.

2. Een elektronische koppelinrichting volgens conclusie 1, waarbij het meetcircuit is

verbonden aan het uitgangsvermogen-aansluitingspunt.

3. Een elektronische koppelinrichting volgens conclusie 1, waarbij het meetcircuit is

verbonden aan het ingangsvermogen-aansluitingspunt.
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4. Een elektronische koppelinrichting volgens een van de voorgaande conclusies,
waarbij de koppelinrichting verder een regelbusinterface en een processor omvat, waarbij

de regelbusinterface is aangesloten tussen het regelaansluitingspunt en de
halfgeleiderschakelinrichting, en

de regelbusinterface is ingericht voor het ontvangen van het stuursignaal, het
omvormen van het stuursignaal tot een getransformeerd stuursignaal (bijvoorbeeld, door het
decoderen van een geencodeerd signaal naar een binair signaal) en het regelen van de

halfgeleiderschakelinrichting met het getransformeerde stuursignaal.

5. Een elektronische koppelinrichting volgens conclusie 4, waarbij het stuursignaal een

component is van een CAN-bussignaal en de regelbusinterface een CAN-bus interface is.

6. Een elektronische koppelinrichting volgens een van de voorgaande conclusies,
waarbij de draadloze interface verder is ingericht voor het ontvangen van regelbusinterface-
programmeringsinformatie, en de regelbusinterface is ingericht om te worden geconfigureerd in

afhankelijkheid van de regelbusinterfaceprogrammeringsinformatie.

7. Een elektronische koppelinrichting volgens een van de voorgaande conclusies,
waarbij de koppelinrichting verder een programmeerbare processor omvat welke is verbonden met
het meetcircuit en/of de halfgeleiderschakelinrichting, waarbij de programmeerbare processor is
ingericht voor:

- het ontvangen van de regelbusinterfaceprogrammeringsinformatie van de
draadloze interface en het configureren van de regelbusinterface in afhankelijkheid van de
regelbusinterfaceprogrammeringsinformatie; en/of

- het ontvangen van de meetwaarde van ten minste ¢én elektrische parameter die
indicatief is voor de werking van de lamp van het hulpverlichtingsysteem gedurende ten minste een
deel van de aangedreven toestand van het meetcircuit, het verwerken van de meetwaarde tot een
werkingsindicator, en het verstreken van de werkingsindicator aan de draadloze interface voor het

verzenden van de werkingsindicator als onderdeel van het signaal.

8. Een elektronische koppelinrichting volgens een van de voorgaande conclusies,
waarbij de koppelinrichting verder een geheugen omvat, waarbij het geheugen is verbonden aan de
programmeerbare processor, en waarbij de programmeerbare processor is ingericht voor het opslaan

en terughalen van de meetwaarde van ten minste één elektrische parameter van opeenvolgende
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meetwaarden in/uit het geheugen en/of voor het opslaan en terughalen van de werkingsindicator

in/uit het geheugen als historische gegevens,

9. Een elektronische koppelinrichting volgens conclusies 8, waarbij de processor is
ingericht voor het verwerken van de meetwaarde tot een werkingsindicator met ten minste een deel
van de historische gegevens. Hierdoor kunnen afwijkingen over tijd, zoals verouderingseffecten,

worden gedetecteerd en gesignaleerd.

10. Een elektronische koppelinrichting volgens een van de voorgaande conclusies,
waarbij de draadloze interface is ingericht voor het gebruiken van een IEEE 802.11a, 802.11b,
802.11g, 802.11n, 802.11ac, 802.11ag of een andere WiFi-type draadloze transmissie voor het
verzenden van het signaal dat indicatief is voor de meetwaarde van de ten minste één elektrische

parameter.

1. Een elektronische koppelinrichting volgens een van de voorgaande conclusies,
waarbij de draadloze interface is ingericht voor het gebruiken van een Bluetooth draadloze
transmissie voor het verzenden van het signaal dat indicatief is voor de meetwaarde van de ten

minste één elektrische parameter.

12. Een verlichtingsysteem (100) omvattende een voertuigverlichtingsysteem (110), een
hulpverlichtingsysteem (210), zoals een aanhangerverlichtingsysteem, en een elektronische
koppelinrichting (300) volgens een van de voorgaande conclusies, welke koppelinrichting (300) het
hulpverlichtingsysteem elektrisch verbindt aan het voertuigverlichtingsysteem en is ingericht om het

hulpverlichtingsysteem vanuit het voertuigverlichtingsysteem aan te sturen.

13. Een voertuig omvattende een voertuigverlichtingsysteem (110) en een elektronische
koppelinrichting (300) volgens een van de conclusies 1 — 11, welke elektronische koppelinrichting
(300) is ingericht voor het verbinden van een hulpverlichtingsysteem (210), zoals een
aanhangerverlichtingsysteem, met het voertuigverlichtingsysteem van het voertuig en, wanneer
verbonden, voor het aansturen van het hulpverlichtingsysteem vanuit het

voertuigverlichtingsysteem.

14. Een gebruikersinrichting omvattende:
- een gebruikersinrichting-draadloze interface voor het ontvangen van een signaal

dat indicatief is voor de meetwaarde van de ten minste één elektrische parameter van een
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elektronische koppelinrichting volgens een van de conclusies 1 — 11, een verlichtingsysteem volgens
conclusie 12 of een voertuig volgens conclusie 13;

- een signaalverwerkingseenheid ingericht voor het verwerken van het signaal zoals
ontvangen door de gebruikersinrichting-draadloze interface en voor het afleiden van een indicator
van de meetwaarde van de ten minste één elektrische parameter; en

- een indicatorinrichting ingericht om een gebruiker van de indicator op de hoogte te

stellen.

15. Een gebruikersinrichting volgens conclusie 14, waarbij de indicatorinrichting een

visuele indicatorinrichting omvat, zoals een elektronisch beeldscherm en/of een verklikkerlamp.

16. Een gebruikersinrichting volgens conclusie 14 of 15, waarbij de indicatorinrichting
een geluidsindicatorinrichting omvat, zoals een luidspreker ingericht om een geluid, een opgezocht
gesproken woord, een opgezocht gesproken bericht, een gesynthetiseerd gesproken woord of een

gesynthetiseerd gesproken bericht te produceren.

17. Een gebruikersinrichting volgens een van conclusies 14 — 16, waarbij de
gebruikersinrichting een mobiele telefoon, een tablet computer, een laptop computer of een personal

computer is.

18. Een gebruikersinrichting volgens een van conclusies 14 — 17, waarbij de
signaalverwerkingseenheid een programmeerbare processor omvat, welke programmeerbare
processor is ingericht voor het verwerken van het signaal zoals ontvangen door de
gebruikersinrichting-draadloze interface, voor het afleiden van een indicator van de meetwaarde van
de ten minste ¢én elektrische parameter, en, optioneel, voor het formatteren van de indicator in een

vorm geschikt voor de indicatorinrichting.

19. Een meetmodule (1360) omvattende een meetcircuit voor het verkrijgen van een
meetwaarde van een bedrijfssignaal van een aanhangerlamp gedurende ten minste een deel van een
aangedreven toestand en een draadloze interface voor het verzenden van een signaal dat indicatief is
voor de meetwaarde van de ten minste één elektrische parameter naar een gebruikersinrichting om
de gebruikersinrichting mogelijk te maken een gebruiker te informeren over de meetwaarde van de
ten minste één elektrische parameter of een indicator die daarvan is afgeleid, waarbij

de meetmodule (1360) aansluitbaar is aan het uitgangs-aansluitingspunt van een

koppelinrichting (360) volgens een van de conclusies 1 — 11 voor het ontvangen van het
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bedrijfssignaal van de aanhangerlamp van het selectief aangestuurde van het uitgangs-

aansluitingspunt.

20. Een meetkoffer, welke meetkoffer (M) een meetmodule (1360) volgens conclusie
19, een meetkabel (1230) en een meetzijde-stekker omvattende een of meet meetaansluitpunten
(1212) omvat, waarbij de meetmodule via de meetkabel aan de meetaansluitpunten is verbonden, en

de meetzijde-stekker opneembaar is in een trekhaakstekkerbus.

21. Een werkwijze voor het bedrijven van een elektronische koppelinrichting volgens
een van de conclusies 1 — 11, waarbij de werkwijze omvat laten uitvoeren van de elektronische
koppelinrichting van:

- het verkrijgen van een meetwaarde van ten minste ¢én elektrische parameter die indicatief
1s voor een werking van de lamp van hulpverlichtingsysteem gedurende ten minste een deel van de
aangedreven toestand, en

- het verzenden van een signaal dat indicatief is voor de meetwaarde van de ten minste één
elektrische parameter naar een gebruikersinrichting om de gebruikersinrichting mogelijk te maken
een gebruiker te informeren over de de meetwaarde van de ten minste één elektrische parameter of

een indicator die daarvan is afgeleid.

22, Een werkwijze van:

- het ontvangen van het signaal dat indicatief is voor de meetwaarde van de ten minste één
elektrische parameter die indicatief is voor een werking van de lamp van een hulpverlichtingsysteem
gedurende ten minste een deel van de aangedreven toestand waarin de lamp van
hulpverlichtingsysteem wordt bedreven in overeenstemming met een corresponderende lamp van
het voertuigverlichtingsysteem,

- het afleiden van een indicator van de meetwaarde van de ten minste één elektrische
parameter door het verwerken van het signaal zoals ontvangen; en

- het op de hoogte stellen van een gebruiker van de indicator.

23. Een computerprogrammaproduct omvattende instructies voor het laten uitvoeren

van een werkwijze volgens conclusie 21 of 22 door een processorsysteem.
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Box No. | Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingAurnishing:
O contained in the application as filed.
O filed together with the application in electronic form.
O furnished subsequently for the purposes of search.
. O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement
Novelty Yes: Claims 1-23
No: Claims
Inventive step Yes: Claims
No: Claims 1-23
Industrial applicability Yes: Claims 1-23

No: Claims

. Citations and explanations

see separate sheet
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Box No. VIl Certain defects in the application
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Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 Reference is made to the following documents:

D1 EP 0483650 A1 (GEBHARD DIETRICH [DE]) 6 mei 1992
(1992-05-06)

D2 DE 100 33 345 A1 (HELLA TRAILER SYSTEMS GMBH [DEJ;
NEUGEBAUER KONSTRUKTIONS ENTWI [DE]) 17 januari 2002
(2002-01-17)

2 The present application does not meet the criteria of patentability, because
the subject-matter of claim 1 does not involve an inventive step.

2.1 D1 may be regarded as being the prior art closest to the subject-matter of
claim 1, and discloses:

Een elektronische koppelinrichting (fig. 1) voor het aansluiten van een
hulpverlichtingsysteem (see abstract), zoals een aanhangerverlichtingsysteem, aan
een voertuigverlichtingsysteem van een voertuig en het aansturen van het
hulpverlichtingsysteem vanuit het voertuigverlichtingsysteem, de koppelinrichting
omvattend:

- een uitgangsvermogen-aansiluitingspunt (one of 31a-37a, see col. 10, I. 12-41) voor
het elektrisch verbinden aan het hulpverlichtingsysteem via een trekhaakkabel,

- een regelaansluitingspunt (one of 31-37) voor het elektrisch verbinden aan het
voertuigverlichtingsysteem voor het ontvangen van een stuursignaal corresponderend
met een aansturing van een lamp van het voertuigverlichtingsysteem,

- een halfgeleiderschakelinrichting ("Treiberschaltung" 46) elektrisch verbonden met
het regelaansluitingspunt voor het selectief aansturen van het uitgangsvermogen-
aansluitingspunt in afhankelijkheid van het stuursignaal voor het bedrijven van een
lamp van het hulpverlichtingsysteem welke correspondeert met een lamp van het
voertuigverlichtingsysteem, waarbij het stuursignaal in een regeltoestand is
geselecteerd uit ten minste een aangedreven toestand en een niet-aangedreven
toestand,

- een meetcircuit ("Messchaltung” 50, col. 10, I. 42-col. 11 -col 14, |. 58) voor het
verkrijgen van een meetwaarde van ten minste één elektrische parameter die
indicatief is voor een werking van de lamp van hulpverlichtingsysteem gedurende ten
minste een deel van de aangedreven toestand,

- een interface voor het verzenden van een signaal dat indicatief is voor de
meetwaarde van de ten minste één elektrische parameter naar een

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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gebruikersinrichting om de gebruikersinrichting mogelijk te maken een gebruiker te
informeren over de meetwaarde van de ten minste één elektrische parameter of een
indicator die daarvan is afgeleid.

2.2 The subject-matter of claim 1 therefore differs from this known "elektronische
koppelinrichting" in that the interface is "draadloos" (wireless)

2.3 The problem to be solved by the present invention may therefore be regarded
as finding a suitable way to transmit fault signals.

24 The solution proposed in claim 1 of the present application cannot be
considered as involving an inventive step for the following reasons: use of a
wireless interface to transmit fault signals is a normal design option, see D2,
especially §5.

3 Dependent claims 2-23 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of novelty
and/or inventive step, since their additional features are well known to the
person skilled in the art.

Re Item Vii
Certain defects in the application

The relevant background art disclosed in D1 and D2 is not mentioned in the
description, nor is this document identified therein.
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