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(54) RFID-BASED GROUP COMMISSIONING OF A LIGHTING SYSTEM

(57)  Disclosedisamethod (1) forgroup commission-
ing of a lighting system (2). The lighting system (2) com-
prises a plurality of luminaires (21), respectively compris-
ing a Radio-Frequency Identification, RFID, reader circuit
(211) for passive RFID tags (3). The method (1) compris-
es: reading (107) an identification number from an RFID
tag (3) recognized (106) within a communications range

(212) of the RFID reader circuit (211) of the respective
luminaire (21); and associating (109) the respective lu-
minaire (21) with a group of the luminaires (21) being
identified by the identification number read from the RFID
tag (3). This enables a commissioning of luminaires ar-
ranged on a high ceiling in a straightforward manner.
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Description
Technical Field

[0001] The present disclosure relates to lighting tech-
nology, and in particular to a method for group commis-
sioning of a lighting system and to a corresponding light-
ing system.

Background Art

[0002] Luminaires may be commissioned in various
ways.

[0003] Commissioning through network access (e.g.,

wire-less or wire-bound) via a central control device is
expensive as it requires further hardware and software.
[0004] Commissioning through physical access (e.g.,
buttons, panel, DIP switches) is more economical, but
may be more dangerous and more difficult to achieve
when luminaires are arranged on a high ceiling, since a
ladder or the like may be required to access the lumi-
naires.

[0005] Commissioning through a radio-frequency
identification (RFID) based technology, wherein a lumi-
naire’s driver includes an RFID tag which can be written
to by means of an RFID reader in proximity, requires a
commissioning device including said RFID reader as well
as further software, and typically depends on adequate
battery power.

Summary

[0006] In view of the above-mentioned drawbacks and
limitations, the present disclosure aims to improve acom-
missioning of the luminaires, particularly with regard to
a grouping of the luminaires (group commissioning), of
a lighting system.

[0007] The objective is achieved by the embodiments
as defined by the appended independent claims. Pre-
ferred embodiments are setforth in the dependentclaims
and in the following description and drawings.

[0008] A first aspect of the present disclosure relates
to a method for group commissioning of a lighting system.
The lighting system comprises a plurality of luminaires,
respectively comprising a technology based on Radio-
Frequency ldentification, RFID, reader circuit for passive
RFID tags. The method comprises: reading an identifi-
cation number from an RFID tag recognized withina com-
munications range of the RFID reader circuit of the re-
spective luminaire; and associating the respective lumi-
naire with a group of the luminaires being identified by
the identification number read from the RFID tag.
[0009] The reading of the identification number may
comprise: reading a Unique Identification Number, UID,
from a memory on the RFID tag in a custom format, if
available, and reading the UID from the memory on the
RFID tag in a standards-compliant format otherwise.
[0010] IncaseNFCisuseditis warranted by the stand-
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ard ISO/IEC 14443-3 thatthe 7 byte UID is unique. There-
fore the resulting group number is also unique.

[0011] The method may further comprise: validating
the identification number read from the RFID tag.
[0012] The method may further comprise: confirming
the reading of the identification number.

[0013] The confirming of the reading of the identifica-
tion number may comprise: flashing the respective lumi-
naire.

[0014] The method may further comprise: writing the
identification number read from the RFID tag to a different
RFID tag recognized within the communications range
of the RFID reader circuit in the custom format.

[0015] The method may further comprise: reading a
first location of the memory of the RFID tag; determining
that the first location fails to comprise a special value;
and reading further configuration parameters for the re-
spective luminaire from the RFID tag.

[0016] The method may further comprise: reading the
memory of the RFID tag; determining that the memory
comprises a readout command; and writing the further
configuration parameters of the respective luminaire to
the memory of the RFID tag.

[0017] The writing of the further configuration param-
eters may comprise: writing the special value to the first
location of the memory of the RFID tag; writing the further
configuration parameters of the respective luminaire be-
yond their first value to the memory of the RFID tag be-
yond the first location; and writing the first value of the
further configuration parameters of the respective lumi-
naire to the first location of the memory of the RFID tag.
[0018] The further configuration parameters of the re-
spective luminaire may be retrievable via a W3C Web
RFID Application Programming Interface, API.

[0019] The method may further comprise: if a mains
supply has become available at the respective luminaire,
activating the RFID reader circuit of the respective lumi-
naire; and starting a commissioning countdown timer;
and if the commissioning countdown timer has expired,
deactivating the RFID reader circuit of the respective lu-
minaire.

[0020] The respective luminaire may comprise mag-
netic alignment means corresponding to magnetic align-
ment means of the RFID tag.

[0021] The RFID reader circuit of the respective lumi-
naire may comprise one of: an RFID reader, and an RFID
reader-writer.

[0022] A second aspect of the present disclosure re-
lates to a lighting system, comprising a plurality of lumi-
naires, respectively comprising a Radio-Frequency Iden-
tification, RFID, reader circuit for passive RFID tags. The
RFID reader circuit may be configured to read an identi-
fication number from an RFID tag recognized within a
communications range of the RFID reader circuit of the
respective luminaire. The respective luminaire may be
configured to associate with a group of the luminaires
being identified by the identification number read from
the RFID tag.
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[0023] One of the plurality of luminaires may comprise
a sensor, being configured to participate in controlling an
operation of the group of the luminaires.

Advantageous Effects

[0024] The present disclosure enables a commission-
ing of luminaires arranged on a high ceiling in a straight-
forward manner, without the risk of work-related injuries
and the deficiencies of a commissioning device, such as
cost, haptics and powering.

[0025] The technical effects and advantages de-
scribed in relation with the method according to the first
aspect equally apply to the lighting system according to
the second aspect having corresponding features, and
vice versa.

Brief Description of Drawings

[0026] The above-described aspects and implementa-
tions will now be explained with reference to the accom-
panying drawings, in which the same or similar reference
numerals designate the same or similar elements.
[0027] The features of these aspects and implemen-
tations may be combined with each other unless specif-
ically stated otherwise.

[0028] Thedrawings are to be regarded as being sche-
matic representations, and elements illustrated in the
drawings are not necessarily shown to scale. Rather, the
various elements are represented such that their function
and general purpose become apparent to those skilled
in the art.

FIG. 1 illustrates a lighting system 2 in accord-
ance with the present disclosure; and
FIGs.2to 5 illustrate various implementations of a

method 1 in accordance with the present
disclosure for group commissioning of
the lighting system 2 of FIG. 1.

Detailed Descriptions of Drawings

[0029] FIG. 1 illustrates a lighting system 2 in accord-
ance with the present disclosure.

[0030] The lighting system 2 comprises a plurality of
luminaires 21. Without loss of generality, the example of
FIG. 1 includes a plurality of four luminaires 21.

[0031] The respective luminaire 21 comprises an Ra-
dio-Frequency ldentification RFID reader circuit 211 for
passive RFID tags 3. RFID as used herein may refer to
a set of radio-frequency identification technologies, in-
cluding Near-Field Communication NFC technology. A
passive RFID tag as used herein may refer to an RF
transponder i.e., receiver and transmitter, which is con-
figured to transmit digital data, typically including an iden-
tification number, in response to an RF interrogation
pulse issued by a nearby RFID reader circuit.

[0032] The RFID reader circuit 211 of the respective
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luminaire 21 may comprise one of: an RFID reader, and
an RFID reader-writer. An RFID reader as used herein
may refer to an RFID device having read-only access to
RFID tags 3. An RFID reader-writer as used herein may
refer to an RFID device having read and write access to
RFID tags 3.

[0033] The RFID reader circuit 211 of the respective
luminaire 21 may be associated with a communications
range 212.

[0034] The RFID reader circuit 211 of the respective
luminaire 21 may be configured to read 107 an identifi-
cation number from an RFID tag 3 recognized 106 within
said communications range 212 of the RFID reader cir-
cuit 211 of the respective luminaire 21.

[0035] The RFID tag 3 may preferably be designed as
a business card and imprinted with one or more of: sup-
port contact information, a quick reference guide in the
form of text and/or a QR code, and blank fields/boxes for
further configuration parameters, if any.

[0036] Especially when the respective luminaire 21 is
arranged on a high ceiling, the RFID tag 3 may be brought
into, and thus recognized within, the communications
range 212 of its RFID reader circuit 211 by means of a
long stick or the like, as indicated in FIG. 1.

[0037] The respective luminaire 21 may be configured
to associate 109 with a group of the luminaires 21 being
identified by the identification number read from the RFID
tag 3.

[0038] The respective luminaire 21 may further com-
prise magnetic alignment means 214 corresponding to
magnetic alignment means of the RFID tag 3.

[0039] One of the plurality of luminaires 21, such as
the leftmost one in FIG. 1, may comprise a sensor 213,
being configured to participate in controlling an operation
of the group of the luminaires 21. For example, adimming
or (de)activation of the plurality of luminaires 21 of the
lighting system 2 may depend on a sensing signal of an
ambient light or motion sensor 213. The controlling may
be exercised via any kind of wire-less or wire-bound net-
work connectivity among the plurality of luminaires 21,
as suggested in FIG. 1.

[0040] FIG. 2 illustrates a first implementation of a
method 1 in accordance with the present disclosure for
group commissioning of the lighting system 2 of FIG. 1.
[0041] A commissioning as used herein may refer to a
procedure following an installation of the luminaires 21
of the lighting system 2, and typically involving an admin-
istrative identification of the installed luminaires 21 indi-
vidually, and if applicable as a group of luminaires 21,
vis-a-vis a control entity.

[0042] The method 1 may comprise, if a mains supply
has become 101 available at the respective luminaire 21,
a step of activating 102 the RFID reader circuit 211 of
the respective luminaire 21, and a step of starting 103 a
commissioning countdown timer.

[0043] The method 1 may further comprise, if the com-
missioning countdown timer has expired 104, a step of
deactivating 105 the RFID reader circuit 211 of the re-
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spective luminaire 21.

[0044] The steps 101 to 105 may protect against un-
authorized (re-)commissioning. Since fuse panels are
typically subject to authorized access, a mains supply
becoming 101 available may be taken as an authorized
(re-)commissioning trigger. The (re-)commissioning may
be confined to a predetermined time window of several
minutes up to several days between the starting 103 and
the expiry 104 of the commissioning countdown timer.
[0045] The method 1 comprises, if an RFID tag 3 has
been recognized 106 within the communications range
212 of the RFID reader circuit 211 of the respective lu-
minaire 21, a step of reading 107 an identification number
from said RFID tag 3. If no RFID tag 3 has been recog-
nized 106 within the communications range 212, the
method 1 may start over at entry point "S" (for start").
[0046] The reading 107 of the identification number
may comprise a step of reading 1071 a Unique ldentifi-
cation Number UID from a memory on the RFID tag 3 in
a custom (i.e., non-standards-compliant) format, if avail-
able, and a step ofreading 1072 the UID from the memory
on the RFID tag 3 in a standards-compliant format oth-
erwise. The reading 1072 of the UID in standards-com-
pliant format enables using the UID of any blank RFID
tag 3 for group (re-)commissioning. Note that if a blank
RFID tag 3 used for commissioning of a group of lumi-
naires 21 is lost, any group re-commissioning based on
a different blank RFID tag 3 must be exercised for the
whole group of luminaires 21 since the different RFID tag
3 involves a different UID. As such, the reading 1071 of
the UID in custom format enables to retrieve a UID of a
blank RFID tag 3 saved on a spare RFID tag 3 for group
re-commissioning.

[0047] The method 1 may further comprise a step of
validating 108 the identification number read from the
RFID tag 3. If no identification number has been validated
108, the method 1 may start over at entry point "S".
[0048] In parallel, one or more further implementations
of the method 1 may be carried out, as explained in more
detail in connection with FIGs. 3 to 5 below. The respec-
tive implementation may be invoked via entry points "B"
(for "branch ") and concluded via entry point "R" (for
"return ).

[0049] The method 1 further comprises a step of as-
sociating 109 the respective luminaire 21 with a group of
the luminaires 21 being identified by the identification
number read from the RFID tag 3.

[0050] The method 1 may further comprise a step of
confirming 110 the reading of the identification number.
For example, the confirming 110 of the reading of the
identification number may comprise a step of flashing
1101, i.e., visibly modulating a brightness of, the respec-
tive luminaire 21.

[0051] FIG. 3 illustrates a second implementation of
the method 1 in accordance with the present disclosure
for group commissioning of the lighting system of FIG. 1.
[0052] Starting from entry point "B", the method 1 may
further comprise, if a different RFID tag 3 has been rec-
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ognized 111 within the communications range 212 of the
RFID reader circuit 211, a step of writing 112 the identi-
fication number read from the RFID tag 3 in the custom
format. A different RFID tag as used herein may refer to
an RFID tag from which an identification number is read
that differs from an identification number read from a pre-
vious RFID tag. In other words, an identification number
read 1072 from an original (previous) RFID tag 3 in a
standards-compliant format may be written 112 to a
spare (subsequent) RFID tag 3 in the custom format,
such that the identification number may be read 1071
from the spare RFID tag 3 in said custom format.
[0053] Subsequentlytothe writing 112, orif no different
RFID tag 3 has been recognized 106 within the commu-
nications range 212, the method 1 may start over at entry
point "R" (see FIG. 2).

[0054] FIG. 4 illustrates a third implementation of the
method 1 in accordance with the present disclosure for
group commissioning of the lighting system of FIG. 1.
[0055] Starting from entry point "B", the method 1 may
further comprise a step of reading 113 a first location of
the memory of the RFID tag 3, a step of determining 114
that the first location fails to comprise a special value;
and in such case a step of reading 115 further configu-
ration parameters for the respective luminaire 21 from
the RFID tag 3.

[0056] This enables a "download" of a previously "up-
loaded" configuration of a luminaire 21 (or of configura-
tion values previously written by an App or Web API) from
the recognized 106 RFID tag 3, and thus a transfer of a
configuration between luminaires 21 of a same group.
[0057] Subsequently to the reading 115, or if the first
location comprises the special value, which represents
an empty memory, the method 1 may start over at entry
point "R" (see FIG. 2).

[0058] FIG. 5illustrates a fourth implementation of the
method 1 in accordance with the present disclosure for
group commissioning of the lighting system of FIG. 1.
[0059] Starting from entry point "B", the method 1 may
further comprise a step of reading 116 the memory of the
RFID tag 3; a step of determining 117 that the memory
comprises a readout command; and a step of writing 118
the further configuration parameters of the respective lu-
minaire 21 to the memory of the RFID tag 3.

[0060] This enables an "upload" of a configuration of
a luminaire 21 to the recognized 106 RFID tag 3, by re-
writing a recognized readout command by the configu-
ration of the luminaire 21.

[0061] The further configuration parameters of the re-
spective luminaire 21 may be retrievable via a W3C Web
RFID Application Programming Interface, API.

[0062] This enables a generation of a configuration for
luminaires 21 of a same group, in accordance with the
standardized NFC Forum Data Exchange Format
(NDEF). An NDEF message may encapsulate one or
more application-defined NDEF records, and may be
stored on an RFID / NFC tag or exchanged between
RFID-/ NFC-enabled devices. NDEF messages may be
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read by smartphone apps that are available free of
charge, and included information may be recognized and
processed accordingly. For example, in case of a Uniform
Resource Locator (URL) a browser may open and display
the corresponding web page.

[0063] The reading 115 of the further configuration pa-
rameters from the RFID tag 3 is integrity protected by a
message size information, an end-of-message character
OxFE, and a Cyclic Redundancy Check (CRC) check-
sum. However, the writing 118 of the further configuration
parameters may be incorrect if the RFID tag 3 is removed
prematurely, since the message size information and the
end-of-message character OXFE do not provide any in-
tegrity protection if a message size on the RFID tag 3 is
maintained.

[0064] The writing 118 of the further configuration pa-
rameters may thus comprise a step of writing 1181 the
special value (four-byte packet OxFE 0x00 0x00 0x00),
which represents an empty memory, to the first location
of the memory (i.e., beginning of the User Memory Area)
of the RFID tag 3; a step of writing 1182 the further con-
figuration parameters of the respective luminaire 21 be-
yond their first value (four-byte payload packets no. 2 to
N) to the memory of the RFID tag 3 beyond the first lo-
cation; and a step of writing 1183 the first value (four-
byte payload packet no. 1) of the further configuration
parameters of the respective luminaire 21 to the first lo-
cation of the memory of the RFID tag 3. The writing 1183
of the first value acknowledges an integrity of the config-
uration ("payload") written 118 to the RFID tag 3.
[0065] Subsequently to the writing 118, or if the mem-
ory fails to comprise the readout command, the method
1 may start over at entry point "R" (see FIG. 2).

Claims

1. A method (1) for group commissioning of a lighting
system (2),

the lighting system (2) comprising

a plurality of luminaires (21), respectively com-
prising

a Radio-Frequency Identification, RFID, reader
circuit (211) for passive RFID tags (3);

the method (1) comprising:

- reading (107) an identification number
from an RFID tag (3) recognized (106) with-
in a communications range (212) of the
RFID reader circuit (211) of the respective
luminaire (21); and

- associating (109) the respective luminaire
(21) with a group of the luminaires (21) be-
ing identified by the identification number
read from the RFID tag (3).

2. The method (1) of claim 1, the reading (107) of the
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identification number comprising:

-reading (1071) a Unique Identification Number,
UID, from a memory on the RFID tag (3) in a
custom format, if available, and

- reading (1072) the UID from the memory on
the RFID tag (3)in a standards-compliant format
otherwise.

3. The method (1) of claim 1 or claim 2, further com-
prising:

- validating (108) the identification number read
from the RFID tag (3).

4. The method (1) of any one of the preceding claims,
further comprising:

- confirming (110) the reading of the identifica-
tion number.

5. The method (1) of claim 4, the confirming (110) of
the reading of the identification number comprising:

- flashing (1101) the respective luminaire (21).

6. The method (1)of any one ofthe claims 2 to 5, further
comprising

- writing (112) the identification number read
from the RFID tag (3) to a different RFID tag (3)
recognized (111) within the communications
range (212) of the RFID reader circuit (211) in
the custom format.

7. Themethod (1) of any one of the claims 2 to 6, further
comprising:

- reading (113) a first location of the memory of
the RFID tag (3);

- determining (114) that the first location fails to
comprise a special value; and

- reading (115) further configuration parameters
for the respective luminaire (21) from the RFID

tag (3).

8. Themethod (1)ofanyone ofthe claims 2to 7, further
comprising

- reading (116) the memory of the RFID tag (3);
- determining (117) that the memory comprises
a readout command; and

- writing (118) the further configuration param-
eters of the respective luminaire (21) to the
memory of the RFID tag (3).

9. The method (1) of claim 7,
the writing (118) of the further configuration param-
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eters comprising an RFID tag (3) recognized (106) within a
communications range (212) of the RFID
- writing (1181) the special value to the first lo- reader circuit (211) of the respective lumi-
cation of the memory of the RFID tag (3); naire (21);
- writing (1182) the further configuration param- %
eters of the respective luminaire (21) beyond the respective luminaire (21) being configured to
their first value to the memory of the RFID tag
(3) beyond the first location; and - associate (109) with a group of the lumi-
- writing (1183) the first value of the further con- naires (21) being identified by the identifi-
figuration parameters of the respective lumi- 70 cation number read from the RFID tag (3).
naire (21) to the first location of the memory of
the RFID tag (3). 15. The lighting system (2) of claim 13,
one of the plurality of luminaires (21) comprising
10. The method (1) of any one of the claims 7 to 9, a sensor (213), being configured to
15
- the further configuration parameters of the re- - participate in controlling an operation of the
spective luminaire (21) being retrievable via a group of the luminaires (21).
W3C Web RFID Application Programming Inter-
face, API.
20

11. The method (1) of any one of the preceding claims,
further comprising

- if a mains supply has become (101) available
at the respective luminaire (21), 25

- activating (102) the RFID reader circuit
(211) of the respective luminaire (21); and
- starting (103) a commissioning countdown
timer; and 30

- if the commissioning countdown timer has ex-
pired (104),

- deactivating (105) the RFID reader circuit 35
(211) of the respective luminaire (21).

12. The method (1) of any one of the preceding claims,
the respective luminaire (21) comprising magnetic
alignment means corresponding to magnetic align- 40
ment means of the RFID tag (3).

13. The method (1) of any one of the preceding claims,
the RFID reader circuit (211) of the respective lumi-
naire (21) comprising one of: 45

an RFID reader, and
an RFID reader-writer.

14. A lighting system (2), comprising 50

a plurality of luminaires (21), respectively com-
prising

a Radio-Frequency Identification, RFID, reader
circuit (211) for passive RFID tags (3), the RFID 55
reader circuit (211) being configured to

- read (107) an identification number from
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