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PORTABLE LIGHTL (G DEVICE

CROSS-REFERENCE TO PRIOR
APPI ICA'I'IONS

1his application is the U.S. National Phase application
under 35 U.S.C v) 37I of International Application No.
P('/I,F2016/038841. filed on Apr 21. 201ti. v hich claims
the benefit of Eumpean Patent Application No. I 5 1(t5439 9,

I i 1

liled on Apr 28. 2015. These applications arc hereby ulcor-
pomted by reference herein.

TECHNICAI F]EI D

I'lite present disclosure relates to a portable lighting
dcvicc.

BACKG ROI IND

20
Recent advances in both solid state lightillg and recharge-

able batteries. has enabled the generation ofeneigy-etficient,
compact portable lighting devices that people can carry with
them. A porlablc hghtulg device ts a lightulg device tllut can
provide its illumination fiinction without a wired power .;
supply, tvpically being baucry powered by mcmls of a

battery on board the lighting device, or potentially instead
being powered by another type ol'n-board power supply
such as a nlmnial dynanio, or even heing powered using a
wireless power transfer (WPT) teclutique based on radiative 10

clcmromagnetic Induction. A porniblc lightulg device can
thus be taken by thc user from onc locanon to the next. For
instance, a portable lighting device may be taken fmm a
livina room to a garden terrace or to a bathniom to create a
cozy or mlnanttc ainbience li

Typically the liJvtt emitted by known portable lighting
devices can be contmlled using one or more sw:itches
locatixi on thc portable hghttng. Other portable hghting
dcviccs ulclude touch-scnsitivc surfaces that may be a! least
partially capacitive A user's touch maybe detected based on 40

a chanae in that capacitance, and light emitted by one or
more light sources of the portable lighting device may be
altered based on the nature of the user's touch.

SUMMARY

According to one aspect of the present disclosure there ls
provided a portable hghtin device comprising: at least one
light source arrangcxt to emit hght to Illuminate an mlviron-
mcnt ol'he portable lighuug device, at least onc sensor. each 0

ol thc iit least ouc sensor Blldugcd tti provide a sensor output
signai; and a control niodule arranged to receive the sensor
output signal from each of the at least one sensor. v herein
the control nlodule la configured to: detect user manipulation
of the portable hghting device relative to a support surface ls
on whicl the portable hghting dcvtcc ts supported based on
onc or morc of Ihc at least onc sensor oulpul st nal, and
control ihe hght mntttixl from thc at least one hght source
based on the detected user manipulation: and detect trans-
lational movement of the portable lighting device relative to io
said support surface based on one or more of the at least one
sensor output signal; and control the ficptt emitted from the
dt lcdst ouc hght soiircc bBsix! 00 thc dcicctcd nduslB(louBI
uxii cult:ut.

lite control module may be conti ured to only pcrfiiml si
said control if detection of the user Inanipulation occurred
whilst an operatmg nlode of the control module is active

,505 B2

Thc control module may bc coniigurcd to dctcrminc Qtat
the portable lighting device is positioned on said support
surface based on one or Inure of the at least one sensor
output signal and activate said opemttug mode in response
to said determination.

The control module may be configured to determine that
the ponablc lighting dei ice is positioned in a substanually
honzontal plane bascxl on one or morc of the at least one
sensor output signal and activate said operating mode in
response to said detenuination

I'he portable lightin device may further comprise a
conununication interface, and the control module may be
configured to activate said operating mode in response to
rccclvulg, vlB said couuuuulctltlou ultclldcc, tiu ala/rite(lou
rccctvcd from a remote control device.

'I'he control module may be configured to detect mtation
of the portable lightin device relative to said support
surface based on one or Inure of the at least one sensor
output signai, and control the light emitted from the at least
one light source based on the detected rotation. The control
module nuiy be conligurlxi to control thc hght emitted from
the at least onc hght source based on a dctectcd direction of
Iotatlou

I'he control module may be configured to control the light
emitted fmm the at least one light source based on a detected
direction of translational movement.

The control module nlay be configured to (i) determine a
position of a user*a lingers toucluug thc portable hghtulg
device durulg thc user nunlipulatlon based on onc or more of
the at least one sensor output signal, (ii) based on said
deternnnation, detect whether the translational niovement of
the portable lighting device is towards or away from said
user. and (iii) control the light emitted from the at least one
light source based on said detection

Thc portable lighting dcvicc may further compnse a
memory stonng a plurality of lighnng commmlds. and the
control module may bc conligured to query said memory to
determine a lighting command based on the detected user
manipulation, and send the lightulg command to the at least
one hght source to control the ligtht emitted from the at least
one hght source.

Thc portable hghting device may further compnsc a
couuuiiulciltlou ultcrldcc, whcrt:hi thc control ulodidc ulav
bc coniigurixl to transmit the lighuug command, vta thc
network interface, to at least one remote lighting device to
control the light enlitted by the at least one remote lighting
device.

The control module may be configured to control at least
Ouc hghtulg pdraulctcr til thc hght cunt(cd flout lhc Bt least
ouc light source based on the dctccted user mampulatton, the
at least onc lighnng paramcu r bculg ouc or any combination
of intensity, color. saturation. color temperature, sire,
shape, pattern. and dynmnics of the light emitted from the at
least one light source.

The control module may be configured to operate in one
of a plurahty ol'light parameter control modes, whcrcby in
each light paramctcr control mode, thc control module is
conflgiucd to ctiutrol d ihficlcut hghtulg pdl'tiuu:tcr ol thc
light emitted from the at least one hght source

'I'he portable lighting device may coniprise at least one
light emitting feedback element and the control module may
be configtued to control the at least one light emittin
fi:cdback to emit light to provide an ladies(ion of the at least
ouc lighting parameter ihat ts vened when a user mantpu-
latcs thc portable hghting dci ice mid how malupulauon of
the portable lighting device varies the at least one lighting
par'ullctcl'.
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According io another aspect ol thc present disclosure
there is provided a computer pro@am product comprising
code cmbodn:d ou a computer-readable mixltum aud being
confi ured sn as when executed on a processor of a portable
lighting ilcvicc compnsing ai least onc hghi source arranged
to enlit light to illuminate an environinent of the portable
lighting device, and at least one sensor. each of the at least
one sensor arranged to provide a sensor output signal, tn
detect user manipulation nf the portable lichting device

1 I 1

relaiivc Io a support surface on wluch Ihe portable hghiulg
device is supported based on one or more of the at least one
smlsor output sigoal, nnd control Ihe hghi emiilml from thc
at least one lmht source based on the detected user manipu-
liliiiin.

In embodiments, the computer program pmduct may be
further configured in accordance with any of the features of
the contml module disclosed herein.

These and other aspects wifl be apparent from the
muboilimcnts descubed in ilm followulg. Thc scope lif thc lil
present disclosure is not intended to be limited by tlus
Sullinldry rior 10 iluplCillCnianollS Iildi llCCCSSarlly Sliivi:dll)'r

all of the disadvantages noted

l)RII.I'ES('RIPI'ION Ol'l Ill DRAVi)N(iS

I 'or a better understanding of the present disclosure and to
show Iu&w embodunents may be put into effect. reference is
made to the accompanying dmwings in which:

FIG. 1 is a schematic block diagmm of 0 portable lichting 10

ilCV1Ciu

FIGS. 20 and 2b illustrates example user manipulations of
the portable lighting device;

FIG 3 is a flow chart of a process implemented by a
control module of the portable lighting device to cnntrnl its 11

operating mode:
FIG, 4 is a flow chart of a process implemented by the

control module to conlrol hghi mniitcd from lighl source(s)
of Ihc portable lighuug dcvicc.

li(i 5 illustrates feedback lighting, eleinents on an nuter do

surface of the portable hghting device; and
li(i 6 illustrates a connected lighting system

DETAILED DESCRIPTION

In the following described embodiments a cnntrol mndule
of a portable lighting device uses inputs received from at
least one sensor of the portable lighting device to detect user
acuons which nuinipulaic thc portable hghiulg device rela-
ulc to a support surl'acc on which ihe poruiblc hghiing 0

device is supporlcxt mid conuuls thc hghi output by the
portable lighting device based on the detected user manipu-
latloil

In order to avoid unintentional control when the portable
li hting device is picked up by a user, in some embodiments i.
the control module is able to sclecuvely operate in an
inieracuon opcrauug mode Aclivauon of Ihc ullcraciion
operating mode may be implcmmucd ul various ways
described in nlore detail belolv Only when the contml
module 110 is operating in the interaction operating nlode ro
does the control module convert sensed motion inputs to
lighting cotmnands to control light source(s) of the portable
lighting dcvicc

A user of Ihc portnble lighting device uueracis with the
device iisclf (rather Ihan switches or touch-scnsilive areas on ss
the device) tn control the light output by the portable lighting
device such that an easy and intuitive mechanism for cnn-

trolling the light output is provulixl giving a feeling of
"being in control'* to the user.

Rcfi:rance is Iirst made io FIG. 1 which illustrates a

schematic blnck diagranl of a portable hghting device 100
Note that thc Ihml of thc portable lighting device 100 shown
in Ill(i I is only illustrative. and the portable lighting device
100 may take various different forms such as a cube (or any
other polyhedron), cylinder, sphere. bolvl shaped or any
other three-dimensional shape.

As shown ul FILI. 1 thc portable lighting dcvicc 100
comprises a housing 102 inside lvhich components of the
portable lighiulg dcvicc 100 arc housed. Components of thc
portable lighting device 100 cnmprise a control niodule I I 0

coupled to one or morc light sources 106, nt least onc sensor
I U8, and a memory 116. I'he housing 102 may for example
comprise a diffuser 104 armnged to difl'use the illumination
emitted by the light source(s) 106 It will be appreciated that
the portable lightiiig device 100 may comprise other com-
ponCnlS dllli Coillli:CuonS 001 Show ll ill FIG. 1.

The liaht source(s) 106 are operable to emit light to
illuminate an cm iromnmli ol'lm portable lighting device
100 wlncll comprise an indonr space such as a niom or
buildmg, and/or an outdoor space such as a garden or park,
and/or a pwtially-covered environment such as a gazebo or
stadium. and/or any other type of environment such as the
interior of a veiucle.

Thc light source(s) 106 may compose auy suitable source
of light such as e.g. d legit/Iow pressure gas dischar 0
source, a laser diode. an inorganic/organic light emitting
diode (I,E))), an incandescent source, or a halogen source
A light source may be a single light source. or could
comprise multiple light sources„e g. nudtiple LEDs which
may. for example, form an array of ligrht sources collectively
opcraiulg as a sulglc light source. Thc light source(s) 106 are
controllable ul that thc light emitted by thc hghi source(s)
106 may bc controlled by thc control module 110.

In embodiments, the control module 110 is configured to
detect user mmlipulation of the portable lighting device 100
relative to a support surface on ilhich the portable lighting
device is supported (e.. a table. shelf, floor. etc.) based on
al least onc sensor ouipui signal reccivcd from thc sensor(s)
108, and contml Ihc light cmiucd from thc light source(s)
106 based on thc detected user manipulation

'I'he hinctionality of the control nlodule 110 referred to
herein may be implemented in code (software) stored on a
memory (e.g, memory 116) conlprising one or more stomge
media. and arranged for execution on a processor compris-
ing on or morc processing uiuts. The code is conftgurixi so
as when fi:tchcd from ihe memory mid cxccuted on Ihe
processor to pcrfoml operations ul linc with embodiments
discussed below Alternatively it is not excluded that some
or all of the functilmality of the control module 110 is
implemented in dedicated hardware circuitry. or configu-
rable hardware circuitry like a field-propammable gate
diril)'FPGA).

Ouc type ol'user manipulauon is rotation of thc portable
lighting dcvicc 100. FIG. 2a illustrates a iop view of an
exanlple rotation (clocklvise) nf the portable lighting device
I UU relative tn a support surface 20U. Various sensing means
may be used to detect rotation (around its own axis) of the
portable lighting device 100.

Thc ai least onesensor 108 may comprise a multiple axis
accclcromclcr (such as d iwo- or three-axis accelcromcler)
which is configured ui dcu:ci mol ament ul venous axes and
pmvide a correspondina signal(s) to the control module I I 0

In this exmnple, the control module 110 is configured to
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dc)cut rotation of thc portable hghtm device 100 based on
at least the signal(s) received fnim the multiple axis accel-
erometer

Alternatively or additionally. the at least one sensor 108
may con)prise a gyroscope which is confibntred to detect
angular niotion and provide a correspondiirg signal(s) to the
control module 110. In tlus example, the control module 110
is coniigured io dcicct rotation of the portable hghiuig
device I I)() based on at least the digital(s) received fnim the
)zoscopc 1 I 1

Alternatively or additionally. the at least tone sensor 1()8

may comprise a magnetic sensor (such as a compass and/or
magnetometer) which is configured to sense rhe Fatti)*s
magneuc field io dc)act ihc absolute orienia11on of thc
portable hghiing dcvicc 100 and provide a corresponding
signal(s) to the control niodule 110 ln this example. the
control module 110 is configured to detect rotation of the
portable liahting device 100 based on at least the signal(s)
received from the magtnetic sensor. In particular, the control
module 110 is configured to detect rotation of rhe portable zo

lighiing dei icc 100 based on detimun a clxuigc ui absolute
onmitdiion of tlm portable lighting device 100.

Alternatively or additionally. the at least tone sensor 1()8

niay con)prise a rotational mouse A rotational mouse is a
type of computer niouse which expands traditional mouse
functionality to facilitate three degrees of freedom by adding
a third diniension input. yaVV (or Rz). to the existiirg x (roll)
dnd y (pitch) dnnensional inputs. Tha1 is, the rotational
mouse provides )luce-dtmcttsionai spatial dani as an Output.
ln this example, the control module 11() is contigured to 10

detect rotation of the portable lighting device 100 based on
at least the signal(s) received fmm the rotational mouse.

Memory 116 stores predefined lighting control commands
associated with user manipulations of the portable lichting
device 100. For cxiunple memory 116 may store prcdclincd 31

lighting control commmids associated w rib rotation of the
portable hghiing device 100.

Iii response to detecting rotation of the portable lightiiig
device it)(). the contml module 110 is configured to query
menu&ry 116 to determine a lighting control conunand to be do

sent to the light source(s) 106, and send the determined
hghiing control command io the hght source(s) 106.

lltc lighting conunand is used to control ihc hghi mni1ted
by thc light source(s) 106. For example, thc hghtm com-
mand may be used to control one or more lighting parameter d

(tbr example the intensity, color, saturation„color tempera-
ture, size, shape, pattern, dynamics etc.) of the light emitted
by the light source(s) 106. The rotation may provide a
gradual. continuous control ol a lighting parameter value. or
ii could provide going through discrete steps Of hghiing o

parmncier values For nwtimcc, in an embodiment whcrcby
the portable lighting device It)0 takes the form of an
electronic I.lil) candle, the rotation could control a lighting
parameter fbr the effect currently active on the portable
li hting device 100„such as the brightness of the fiame Ss

cficci. )hc liana: size (ihe number of hghi source(s) thai arc
mniiiuig light) or the dynamics lcvcl 01 ihe fimnc cfii:C1 (0 g.
control ihe spccd ai which a prciklined light pattern is
cvcled throu h)

'Ihe control module I I U may select the appropriate lmht- ic
in control command to be transmitted to the light source(s)
106 in dependence on the detected direction of romtion of
thc portable lighting dcvicc 100. For cxamplc. ui rcsponsc to
deiixuon of clockwise rotation of ihe portable hghiuig
device 100, a hghiing command to uicrcasc a hghiing si
parameter value niay be selected by the control module 110,
and in response to detection of anti-clockwise rotation of the

portable lighting dci icc 100. a hghting conunand to
decrease a lighting parameter value may be selected by the
control module 110

In the scenario whereby mtation controls the intensity of
the hght emitted by the light source(s) 106, clockwise
mtation of the portable lighting device 100 may increase the
intensity ol'hc light output by the light source(s) 106 (dun
the hght up) and anti-clockSvise rotation may dccrcasc ihe
intensity of the light output by the light source(s) 106 (dim
the light down). It will be appreciated that in this scenario it
is possible for a user to nirn the portable lighting device on
or ofi'by v:ay of rotating the portable hghtin device 100.
This conceptual operation is known to users from operating
a conventional rotary volume knob on a cdr radio, whcrcby
thc roiiln/ knob llltcgl'arcs ihc on-ofi switch Bnd ihcvolunlc
colltnil 1fl Olm slliglc Ul clctncitt.

Another type of user manipulation is translational move-
ment of the portable lighting device I IH) liifi. 2/1 illustrates
a top view of example translation movement of the portable
lighting device 100 in different directions relative to a
support surface 200. Manous sensing means may bc used io
dc) tvt trmis la i ione 1 moi cmeni of the portable light uig device
It)t)

I'he at least one sensor 100 may compose an accelerom-
eter which is configured to detect translational niovement of
the portable lighting device 100, wluch may be linear motion
(can be expressed in a single spatial dimension) or non-
hncar motion (can bc cxprcsscd in at least two spaual
duncnsions) and provide corresponduig signal(s) io thc
control niodule I I U. In this example, the control module lit)
is cmifigured 10 detect translational niovement of the por-
table lighting device 100 based on at least the digital(s)
received from the acceleronieter. This accelerometer may be
the same accelerometer described above that is used to
dciimt rotation of Ihc portable hghtuig dcwce 100 or alier-
naiivcly may be a dcdicdicd accelcromcicr fiir deicciuig
translational movcmcni ol'hc portable hghting device 100.

Alternatively or additionally, the at least one sensor it)0
may comprise an optoelectronic sensor which is configured
to detect translational movement of the portable livghting
device 100 based on sensor teclmologtes widely applied in
op11cal computer nucc. Bnd provide corresponding signal(s)
to the control module 110. Thai is, thc optoclcctroiuc semor
may comprise a light source (such as a hght-enuiiing diode)
and a light detector (such as an array of photodiodes or an
iniage sensor), to detect movement relative to a surface 'I he
optoelectronic sensor (essentially a lov resolution video
cmnem) operates by taking successive ima es of the surface
On which thc portable lighting device 100 is posiuoncd on
dnd cdlcillBics dacctton iuul nli1vcnlcni bdscx! On nuagc
analysis. In this cxamplc. thc control module 110 is conlig-
ured to detect translational movement of the portable light-
ing device 10() based on at least the signal(s) received from
the optoelectronic sensor.

The memory 116 may store predefined lighting control
conundnds associated v;1th ildnslaiionill nlovcnlcni of ihc
portable lighting dcvwe 100.

In response io dcicciuig irdnslailonill nlovcnlcni of ihc
portable lighting device lt)t). the contml module 110 is
configured to query memory 116 to determine a lighting,
control command to be transniitted to the light source(s)
106. and send the determined lighting control command to
the hghi source(s) 106.

This hghiing conundnd is used io control the light cnuttcxI
by ilm hghi source(s) 106. For cxiunple, thc lighting com-
mand may be used to control one or more lighting parameter
(for example the intensity. color, saturation, color tempem-
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Iurc, size, shape, pattern, dynamics ctc.) of Ihe light mnitted
by the light snurce(s) 106 The translational movement may
pmvide a gradual, continuous control of a lighting parameter
vahie, or it could pmvide gouig thmugh discrete steps of
lighting parameter values.

The contml module 110 may select the appropriate hght-
ing control command to be Iransmiucd Io thc light source(s)
106 in dcpcndcncc on the dctectcd direction of trmislatiortal
ntovement of the portable lighting device 100.

For example, in response to detection of translational In

ntovement in response to a user of the pnrtable lighting
device 100 sliding the portable lighting device 100 across a
surface in panicular direction. a lightii&g command to
increase a lighting parameter value may bc selected by thc
control module 110. and in rcsponsc Io dc/ection of trans-
lational movement of the portable lighting device 100 in the
opposite direction. a lighting command to decrease a lmht-
ing pan&nteter value may be selected by the contn&l mndule
110.

In tins way. for example. users can slide the portable Ic
lighting dei icc 100 in a north direction Io mcrease thc light
intensity thc light output by thc hglu source(s) 106 or ui a
south direction to decrease the intensity of the light output
by the light snurce(s) IU6 (dim the light down). Similarly,
the slidin directions can be configured to allow users to
navigate tltiough a color space. Also other light parmneters
can be mapped to the sliding actions, e.g. color temperature,
spccd ol'ynamic cllimn ctc.

In the case of the portable lighting device 100 comprising
absolute orientation ineai&s (magnetometer, compass) lmht- iil

ing commands stored in memory 116 may be associated v ith
translational movement in the ti&ur cardinal directions
(north. east, south, west) and may Ihrther be associared with
translational movement in the intercardinal nnd/or second-
ary uuercardinal directions. Tlus advtmtagcously makes the &I

translational mov ament control of the light mnitted by the
light source(s) 106 indepcndcnt of Ihe exact onenuition of
the portable li hting device 100, which is advantageous if
sliding cnntrnl is used in combination with n&tational contml
of the lighting device*s light efl'ect. dn

In the above described embodiments, multiple lighring
parmnetcrs of thc light cmittcd by Ihc light source(s) 106
may bc able to be controlled by Ihe user ol'he ponablc
lighting dc&ice 100 Thc at least onc sensor 108 may
comprise a mode-switching sensor configured to detect a
user input indicative of the user of the portable lighting
device 100 wanting to control another lightin parameter
and provide a mode-switching output signal to the control
module 110. The control module 110 is conligurwl Io detect
that it is to sw itch light parameter control mode based on the O

Slglldl(S) ICCCIVIXI frolll IUC I&lode-Swi&Chlllg SCIISOI; Iii CIICh

light pan&nteter control mode, the control module 110 is
confiaured to contml a differen lighting parameter of the
li ht emitted by the light source(s) 106 in response to
detected user manipulation of the portable lighting device &1

100 relative to its support surface.
Tins enables the user ol'he portable hghtmg device 100

Io control multiple hghtuig parameters by mruins of thc
rotation,'translational movement I'or instance, the user may
firrt select a color by nieans of rotation nr translational ic
movement of the portable lightin device 100, then provide
an input (enablin the mode-switching action to be detected
by thc mode-switching sensor). and next control Ihc bnght-
ucss bv Iilcalw of rotalioil oi II'tlllsldtloiial Iuovclnclu of Ihc
portable hghting device 100. si

1he mode-switching sensor may comprise a tnuch sensi-
tive sensor (e.g a capacitive touch sensor. strain sensor,

force sensor elc.) wluch is conligurcd to provnle a modc-
sv itchin output signal to the control module 110 in
response to being touched by a user ol'hc portable lightuig
device 100. Alternatively the mode-switching sensor inay
compose a push buuon switch which is couftgurcx) to
pmvide a mode-switching output sigita) to the control mod-
ule 110 in response to being depressed by a user of the
portable lighting device 100 Alternatively, a motion sensor
already present on the portable figtting device 100 (e..
accclcromclcr) may act as Ihc mode-switclung sensor
v hereby the control nu&dule 110 is configured tn detect that
it is Io switch li ht parameter control mode based on
detection of a predetermined motion digital received from
thC inn&toil SCnsor.

Alternatively, the contrnl led lighting parameter inay
depend on the orientation of the ponable lighting device
100 For exmnple, the housing 102 of the ponable lighting
device 100 may be formed of multiple sides on which the
portable hghting dcvicc 100 may rest, each of the sales
corresponding to a particular lig&ht setting or li ht output

ad) ustment. In these embodiments, Ihc control module 11 0 is
em&figure to detect the orientatinn of the ponable lighting
device IUU (e.g &vhich side of the portable lighting device
100 is resting nn the support surface) and select a light
parameter control nu&de based on the detected orientation. In
response to detecting a change in orientation of the portable
lighting device 100 (c.g. a change in thc surl'acc of thc
portable lighting dcvwe 100 resting on thc support surface
has changed), the control module 110 is configured to detect
that it is to switch liaht pammeter control mode 'lhe
detectinn of the side of the portable lighting device 100 that
rests on the supporting surface can be implemented by the
control moduie 110 based on signal(s) received from an
accclcromctcr (of Ihc at )cast onc sensor 108), wluch med-
siuca thc Earth giilvltv'incc. Howcvix, other scllsors of lhc
at least onc sensor 108 could also bc used for this purpose,
such as tilt sensor(s). mechanical switch(es). or optical
sensor(s) that detect ivhich side the portable lighting device
100 is orientated to the supporting surface

For instance. in an embodinient whereby the portable
lighting dcvicc 100 Isles thc Ibnn ol' cube shaped elcc-
troiuc LED candle, Ihc conu ol module 110 may control thc
color of thc light cnutted by thc hght source(s) 106 in
response to detected rotational,'translational manipulation of
the portable lighting device IUU when one surface of the
portable lighting device 100 is resting on the support sur-
face. Snd control the intensity of the hght emitted by the light
source(s) 106 in rcsponsc to dctccted rotational/translational
miuupulation of Ihc portable lighting device 100 when
another surlhcc ol'Ihc ponablc lighting device 100 is restuig
on the support surface. It &vill be appreciated that this is
merely an example to illustrate the concept

Altemativeiv. the controlled li hting parameter may
depend on the type of surface on which the portable lighting
device 100 is positioned on. In tins cmbodunent, thc at least
onc sensor 108 compnsc a sensor (e.g an optical sensor)
configured Io dc/act a properly (c.g. rcficctivity, color.
surface pattern) of the surface on ivhich the portable lighting,
device 100 is positioned on and provide corresponding,
signal(s) indicative of this property to the control module
110.

Thc memory 116 may store prcdclincd surface type
llllorlndtioii Coiilpl&sillg il plul nitty Of SIIIISCC ty'pcs Mch
associated with value rmiges ol'hc property detcctablc by
the sensor, and a lightina parameter associated with the
surface type I'he control ntodule 110 is configured to detect
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Ihe surlbce type and thus Ihc 1&gluing parameter Io bc
controlled by querying memory 116 using value(s) of the
detected property.

I'or instance. the control module 110 may control the
color of the light em&tted by the light source(s) 106 in
response to detected rotational/translational manipulat&on of
thc porn&blc 1&ghung dcv&cc 100 when i& ea&imates that the
portable 1&ghting devwc 100 is positioned on a wooden
surface and contml the intens&ty of the light emitted by the
light source(s) 106 in response to detected rotational/trans- &c

lational manipulation of the portable lighting device 100
&shen it estimates that the portable li hting device 100 &s

positioned on a painted surface. It will be appreciated that
Ih&s is mcrcly an example Io i)lustre&e Ihe concept.

11&c ro&anon/sliding control ol'he light output by thc
portable lightin device )00 enables the technical complex-
ity of the portable 1&ghting device 100 to be reduced as the
pmvision of any further user intemction means, such as
buttons and/or touch-sensitive surfaces is not required.

In order to avoid un&ntentional control of the light emitted &o

by thc portable 1&ghuug dev&cc 100 when (hc user &s manipu-
laung Ihc de»cc for a reasons o&hcr &iran wannng Io control
the li ht emitted by the portable lighting device 100. in
embodiments the control module 110 is able to selectively
ope&'ate u& an n&te&'act&on ope&'at&ng OIocle Onl&'vllen the
control module 110 is operating in the interaction operating
mode does the control module 110 convert sensed motion
inpu&s to lighting conunands Io control ligh& source(s) 106 of
the ponable light&ng devwc 100.

l1(i 3 is a flow chart ofa process 300 i&nplemented by the &o

control module )10 of the portable lighting device 100 to
control its operat&ng mode.

At step S302. the control module 110 receives sensor
input(s) from one or more of the sensor(s) 108 and deter-
nnncs based on thc sensor input(s) whefl&er Io operate in the &s

interaction mode at step S304.
If the control module 110 dctennines that &t is to operate

in the interaction n&ode, the pn&cess 300 pn&ceeds to step
S306 If the control module 110 is already operating in the
interaction mode, the pmcess 300 proceeds back to step so
S302. otherwise the pmcess 300 proceeds to step S308
where thc control module 110 active tea Ihe m&cracuon mode
such that thc interaction mode &s ac&ive m&d fl&us Ihe control
module 110 &s opcrablc control thc light source(s) 106 based
on detected user manipulat&on of the portable lighting dev&ce
)00 relative to a support surface on which the portable
lighting device is supported.

Referring bacl to step S304. if the control module 110
detcrmu&es that i& &s uot Io operate in Ihe interact&on mode,
thc process 300 proc&mds to s&cp S310. If thc control module o

110 is not operat&ng in thc &ntcraction mode. Ihe process 300
pmceeds back to step S302, othe&wise the process 300
pmceeds to step S312 where the control &nodule 110 deac-
tivates the interaction mode such that the interaction mode
is inactive and thus the control module 110 is not operable &.

con&rol thc hght source(s) 106 based on dctectcx) user
man&pule&ion of tlm pormblc 1&ghting dcv&ce 100 relet&vc to
a suppon surface on wh&ch thc portable 1&gh&ing dev&ce 100
is supported

'lhe control module 110 may perfi&nn the determination at re
step S304 in various ways described in more detail below.

At step S304, the control module 110 may determine tlmt
i& is Io opera&c in the &ntcracuon mode based on a dctemu-
nation that thc portable 1&ghung device 100 &s posi&ioned &n

a substantially honzontal plane. Thc tenn "subs&antially ss
horizontal" is used to refer to the plane having an orientation
that is horizontal to less than 45" fm&n the horizontal and tlus

dcv&ation is w&flun thc scope ol'hc clanus The contml
module 110 is able to make this determination based on
signal(s) received from the sensor(s) 108 I'or example, the
control n&odule I IU may determine that the portable lighting,
device 100 is positioned in a substantially horizontal plane
based on signal(s) received from an accelerometer. gyro-
scope, and/or a t&l& sensor.

At step S304, Ihc control module 110 may detcnuu&e tha&

it is to operate in the interaction n&ode based on a determi-
nation that the portable liahting device 100 is pos&tioned on
a support surface. 'I'he control n&odule 110 &s able to &nake

th&s determination based on signal(s) race&ved )born the
sensor(s) 108.

For cxamplc. thc conuol module 110 may dc&ernunc Q&at

thc portable 1&gh&ing dc& icc 100 &s pos&tioncd on a suppurt
surface based on a signal received fron& a push button switch
v hich is located on a bottom surface of the housing 102 and
is configured to pmvide an output signal to the contml
module 110 in response to being depressed due to the bottom
surface of the housing 102 coming into contact with a
support surface.

In another example. thc conuol module 110 may dcier-
nune that the portable lighting dev&ce 100 is posit&oned on
a support surface based on s&gnal(s) received from an
optoelectronic sensor which is located on a bottom surface
of the housing 102 and is configured to provide an output
signal indicative of the amount of sensed li ht For example,
when the s&gnal rene&vcd from thc optochmtronic sensor is
below a prmic&crnnncd level. (hc control module 110 may
deternnne that the portable lighting device 100 &s positioned
on a support surface (due to the support surface covering the
optoelectronic sensor reducing the amount of sensed light)
The optoelectronic sensor may comprise a sensor which
detects the amount of environn&ental hght (such as a pho-
toresis&or, photo&raus&sior, photodiodc ctc.). Al&erne&ively,
the optoclcclro&uc sensor may comprise a 1&ghl source (such
as a light-emi&t&ng diode or laser) and a 1&gh& detector (such
as an array of photodiodes or an image sensor), to measure
the light reflected fmm the support surface (in a similar
manner to an optical computer mouse).

At step S304. the control nu&dule 110 may determine that
i& is to operate in Ihe u&&cree&ion mode bas&xl ou a dc&em&i-

nanon that the portable lightu&g dev&cc 100 &s beu&g held.
touched and/or mmupula&ed u& a way Ihat &s in&heat&vc Iha1
a user of the portable ligi&ting, device 100 is moving the
portable lighting device IUU to control the light emitted by
the li ht source(s) 106 mther than for any other reason. The
control module 110 is able to make this determinat&on based
ou s&gnal(s) received from Ihc sensor(s) 108.

Thc control module 110 &s conligured to detcc& a propeny
of thc way a user ol'hc portable l&ghung device 100 &s

holding, touching and&or manipulating the portable lighting
device 100 by means of a motion sensor (e g. an acceler-
ometer, gyroscope, and/or tilt sensor)„a force sensor and/or
a touch sensitive sensor (e.g. a capacitive touch censor).

Thc memory 116 nuiy store prcdctcrmin&xl R&rcc, touch
and/or movemcnt inlonna&ion wluch &s &mhca&&vc Iha& thc
por&able ligh&ing dev&cc 100 &s being held, touched mngor
manipulated in a &vay such that a user of the portable lighting,
device 100 is interactin with the portable lighting device
100 to control the light en&itted by the li ht source(s) 106
rather than for any other reason.

Thc control module 110 is coniigurcd to query mcmury
116 Io compare Ihc sig»al(s) rccmvcd from flm mo&&on

sm&sor, force sensor and/or &ouch seminvc sensor Io Ihe
predetermined force. touch and/or movement information to
determine whether a user of the portable hghting device 100
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is interacting with the portable hghting device 100 Io control
the light emitted by the light source(s) 106 rather titan for
anY other reasoil

I'or instance, dependent ion where the portable lighting
device 100 is touched„with how many fingers. with which
particuLlr ~ip„ in which direction the portable lighting
device 100 is moved and/or Ilm force applied to I)te portable
lighting device 100 may indicate whether Ihc user moved the
portable lighting device )00 to control its light eifect, or that
he wanted ul nlove the device fiir other reasons I il

1he memory 116 may store further predetermined force
and/or touch information which is indicative that the por-
table lighting device 100 is being moved towards (i.e. being
pulled) the user movulg Ihc portable lighting device 100
such Illai Ihc distance bctwivn thc user mid Ihc portable
li hting device IUU is decreasing, or away (i.e being
pushed) from the user moving the portable lighting device
)00 such that the distance benveen the user and the portable
lighting device 100 is increasing, based on lvhere the por-
table lighting device 100 Is bein touched. The memory 116 lo
may further store prcdciincd lightulg conlrol conunands
associated w ith translational movement of ihe portable light-
ing device 100 towards the user and translational movement
of the portable lighting device 100 mvay from the user

In one embodiment. the control module I )0 is contigured
to determine a position of a user's fingers touclfing the
portable lighting device 100 durin the user manipulation
based on thc signal(s) rixmvcd Ibom thc force sensor and/or
touch sensitive sensor, By r)ucrytng Ihc memory 116 thc
control module 110 is configured to detect ivhether the io
translational movement of the portable lighting device 100
is tolvards or away fmm the user manipu)sting the portable
lighting device 100. and control the light emitted from light
source(s) 106 based on this detection. For example, by
detcrmuung Ihc position ol most ol thc user s (ingers on the 31

portable lighting device 100. the control module 110 can
detcrmule whether Ilm user is pullm Ihc portable hghting
device 100 closer of pushing it away froin him

In one example the control module 110 may control the
intensity of the light emitted by the light source(s) 106 in do

response to the detection by tmnsmission of an appropriate
lighting conunand to thc hght source(s) 106. For example,
Ihe control module 110 may ulcrease Ihe inlenslty of thc
light output by thc light source(s) 106 (dnu Ihc hght up) ln
response to detectmg that the user is moving the portable
li hting device )00 away from the user, and decrease the
intensity of the li ht output by the light source(s) 106 (dim
the light down) in response to detecting that the user Is
moi ing Ihc portable hghtulg device 100 towards Ihc user. It
w ill bc appreciated that Ihw w mcrcly dn extunple, and Illa) o

other lighting parameters may be conlrollcd ul a sunilar
nlanner

1he pmcess 30U performed by the control module 110
avoids unintentional control of the portable lightiilg device
100. For instance„ if the portable lighting device 100 is 11

picled up or moved Io another area of d house. Ihc control
lnixlulc 110 dctcnnines that Ilm dcvicc should not respond to
demoted motion, so thc ultcraction mode should be de-
activated (if active)

Whilst I'l(i. 3 illustrates the contnll inodule 110 making ii!

the determination at step S304 based on received sensor
input(s). the contml module 110 may determine that it is to
operate in the interaction mode based on rcwcption of an
insuuction reccivcd I'rom a remote control device (c g.
SnldltphollC). si

As shown in Iii(i. 1. the contml module l)0 may be
coupled to a comnlunication interface 112 The comnluni-

canon utter)ice 112 enables information and/or ulstructions
to be transmitted to and received from remote devices. The
conumuucation inter)ice 112 may cnablc connection to a

remote computing device via a ivired conlnlunication net-
work (c.g. an Ethernet or DMX network) or a wireless
cmnnlunication network (e g Wi-I'i. gigbee, near field com-
munication (NF('). Bluetooth, or other low-rate wireless
personal area netlvork).

A user is able to specify the lighting parameter(s) of the
light cunt(Ox) by thc light source(s) 106 that arc controlled by
manipulation of the portable lightln device 100 relative to
a support surface on wiuch the portable lighting device 100
is supported, using a renlote control device that is able to
estabhsh a connix:tion with thc portable lighting device 100
via the cominunication interface i)2. I'hat is, the contml
module 110 may be further conhgured to detect that it is to
cmltrol its light parmneter control nlode based on reception
of an instruction received from a remote control device via
thc comnuuucatlon intcrlbcc 112.

FICI 4 is a fioll chart of a process 400 implemented by the
control module 110 Io control light cunt)ex) Irom Ihc hght
source(s) 106 of the portable lightin device )00

At step S402, the control module 110 reccivcs semor
input(s) from one or more of the sensor(s) )08 and detects,
based on Ihe sensor mput(s), manipulauou of Ihc portable
lighting device )00 relative to a support surface on which the
portable li hting device 100 is supported at step S404.
I:xanlple types of user manipulation of the portable lighting
device 100 have been described above, these include rota-
tional movement aml Iranslauomil movcmml( of thc portable
lighting device 100.

At SICTS S406, Ihc conuol module 110 dctemuncs if Ihe
detection of the user manipulation occurred w:hi)st the
control module 110 was operating ul thc interaction mode
(i e the interaction mode was active).

If the contra i module 110 determines at step S406 that the
detection of the user manipulation occurred w:hi)st the
control module 110 was operating in the interaction mode,
the process 400 proceeds Io step S408. At stc)t S408 Ihe
control module 110 controls the light output by the light
source(s) 106 based on the detcctcd user manipulauon of thc
portable lighting dcvwe 100.

If the contml module I I U deternlines at step 8406 that the
detection of the user manipulation occurred w:hi)st the
control moduie 110 was not operating in the mteraction
mode (i.e, the interaction mode was inactive), the process
400 proceeds back to step S402. aud thcreforc the control
module 110 does not conuol the light output by the hght
solllcc(s) 106 based on Ihc ib'0 1 I i d User nlanlpU)d(loll ol lhc
portable lighting device 100.

It can be seen from the process 400 that only when the
control module 110 is opemting in the interaction operating
mode does the control module 110 convert sensed motion
inputs to lighting commmlds Io control thc light source(s)
106 of the portable lighting device 100 This prcvcnts
uiuntcndcd control of thc portable lighting device 100 when
for example a user moves the portable lighting device )00
v hen not intending to control the light output of the portable
lighting device 100.

When a user controls the portable li hting device 100
throllgh lnovulg 11, thc Uscl 1 halul lutlv cover a large sec(loll
of the device makulg it ddlicult to provide fbcdback Io Ihe
user on how Io control Ihe light emit(cd by Ihc light source(s)
106 lior example a user'1 hand may obstruct visibility of
markmgs (indicating +1 — directions etc.) on the housing 102
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of the portable lighting dcvicc 100 wluch provxlc fcvdback
to the user on how to control the light einitted by the lmht
source(s) 106

As shown m lq(i I. the control module l(0 may be
coupled to at least one light emitting feedback element 114.
The at least one ligrht emittmg feedback element 114 com-
pnses d plurahty of light sources (eximiples of wluch have
been dcscribcd above) winch arc arrmiged to emit light utto
the environment of the portable lighting device 100 to
pmvide an indication of the lighting paraineter that is varied to
when a user of the portable lighting device 100 manipulates
the device and how manipulation of the portable lighring
device 100 vanes the ligrhting pammeter.

lite control module 110 may control thc at least one h ht
mnit (uig I'ccdback clement 114 to only give Iccdback if user
actions are being detected. and the control module 110 is
operatin in the interaction mode

In embodiments whereby the control inodule 110 is
configured to detect rotation of the portable lighting device
100 and control the hght emitted from the light source(s) 106 m
based on thc dctcctcd user manipulation, a light mnittutg
ICCdbiICk CIClllCllt 114 providCS Bll llldlCdtliilt Oil how I'Ota-

tion of the portable lighting device (00 in each direction
(clockivise and anti-clockwise) controls the lighting. parant-
eter that is controllable in the active light parameter contml
mode of the control module 110.

In embodiments whereby the control module 110 is
coniigured to detect translational movcmcnt ol thc portable
lighting device 100 aud control thc light cnutted from thc
li ht source(s) IU6 based on the detected user manipulation, io
a light emitting feedback element I (4 provides an indication
on how translational movement of the portable lighting
device 100 in particular directions controls the lichting
parameter that is controllable in the active light parameter
control mode oi'hc control module 110. Si

In mnboduncnts, wlmrcby thc control module 110 is
conligurcd to dctcct both rotation and (ranslauonal movc-
nient of the portable hghting device 100 and control the hght
emitted front the light source(s) (06 based on the detected
user manipulation. two light emitting Ihedback elements do

may be provided each providing feedback to a user of the
portable lightin device 100 on how to control thc h ht
mnitted from the light source(s) 106.

FI( b 5 illustrates a side view of im example portable
li hting device 100 comprising light emitting feedback
elements 114ir and 1146 on an outer surface of the housing
102 of the portable lighting device 100. In the case where the
portable lighting device 100 has a form such that a portion
oi'hc portable hghtuig dciucc 100 has a cirmilar cross-
sccnonal arcs. the light cmiuing feedback clcmcnts 114a c

dlld 114b Illily take tilC Iotlll Ol a rlllg aliiulxl tile ClrCillll-
ference of the portable lighting device 100.

As shown in I 1(i 5, the light sources of the light enuttiug
feedback element 114a emit li ht 502 at varying values of a
li hting parameter that is controllable in the acrive hght ss
parmnctcr control mode OI'he control module 110 in
rcsponsc to rotation of thc portable hgluing device 100 Thc
light sources oi'he hght emitting Iccdback clemmtt 114ii
may emit light 502 at gradually increasing values of a
li hting paranteter (shown in Iil(i. 5) or alternatively may io
emit light 502 at discrete steps of lighting parameter values.

As shown in FICI 5, the light sources of the light emitting
Iimdback elmuent 114b enut light 504 at varyutg values of a

lighting paramctcr Ihat is controllable in thc active light
parmncter control mode oi'hc control module 110 in si
response to translational movement of the portable lighting
device 100 'I'he light sources of the light emitting feedback

clement 114b may emit light 504 at discrete steps of lightutg
parmneter values (shown in Iq(i 5) or alternatively inay
emit light 504 at gradually increasing values of a lighting,
parmneter

For exampie. if the color of the light emitted from the light
source(s) 106 is controllable in the active light parameter
control mode oi'he control module 110, thc light enuuutg
fi cdback elcment 114b mdy emit hght 504 at dilli rent colors
506a, 5066. 506C, 506i/ around the outer surface of the
housmg 102 of the portable lightin device 100 indicative of
how the color of the liaht emitted fmm the light source(s)
106 can be controlled when the portable li hting device 100
is moved in diSerent directions. In response to detecting
translational movement oi'he portable lighuug device 100
iu a direction assomatixi with one of thc colors 506, thc
control module 110 controls the color of the hght emitted
from the light source(s) 106 by transmission of a lighting,
command instnictina the light source(s) IU6 to add color
values (e.. individual numerical values for the red. green
and blue (RCIB) components) of the color associated with
the dirivtion to thc color values OI thc current color oi thc
light cnuucd from thc light source(s) 106. Tlnis with tlus
slide interaction, the complete color space (at equal inten-
sity) can be reached.

I'hus it can be seen that the li ht emitting feedback
element(s) 114 enable feedback to be pmvided to a user of
the portable lichting device 100 on how to control the light
mnittcd by thc light source(s) 106. even when the user is
holdutg thc portable lighung device 100 to control its light
otitpirt.

As an addition or as an alternative to the provision of the
light eniitting feedback elenient(s) 114, visible markings
(indicating +/— directions etc.) on the housing 102 of the
portable lighting device 100 may be provided to provide
fi:cdback to the user on how to control the lighung paramcicr
that is controllable in thc active light parameter control
mode of the conuol module 110

Whilst embodiments have been described above ivith
reference to the control module 110 controlling the light
emitted by the light source(s) 106 based on detection ofuser
rotation and/or translational movement of the portable light-
uig device 100 rclatwc to a support suriacc ou wluch thc
portable lighting des ice 100 is supported, in other cmbodi-
mcnts thc control module 110 is conligurcd to additionally
control the light emitted by the light source(s) (06 based on
detection of other user manipulations of the portable lighting,
device 100. These other user manipulations of the portable
lighting des ice 100 may include fiir example, the portable
lighting device 100 bcuig picked up, being placed on d

surface, bcutg tapped. being shaken, being rolled hkc dice,
and/or onc or morc (luce-dimensional gcsturcs.

I'he memory 116 may store predefined lightmg cootml
cmnniands associated with these other manipulations of the
portable lighting device 100. The control module 110 is
configured to detect one of these other user manipulations
based on signal(s) rcccncd from thc sensor(s) 108 (c.. a
toilcll scllsitivc scllsol; iir trio(loll scllsor siicll as tllrcc-axis
dccclclolllctcr, gvloscopc. Iltdgltctlc scllsol'tc.)

In response to detectina one of these other user manipu-
lations of the portable lightin device 100, the control
module 110 is con(igured to query memory 116 to determine
a lighting control command to be tmnsmitted to the light
source(s) 106, imd send the dctcrmincd lighting control
conunand to thc hght source(s) 106 to control thc light
cnuttcd by the hght source(s) 106

lior instance, the portable li hting device 100 can have a
set of stored predefined gesture movenleilts in memory (16
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wluch once recogruzcd by Ihe control module 110 could
result in a special light effect being, produced by the hght
source(s) 106. It Is also possible that dynamic etfects (de-
fined by hov light emitted by the light source(s) 106 varies
over time) can be composed or adjusted by manipuhsting the
portable lighting device 100. For instance, a user of the
portable lightin device 100 could sc( a color 01'hc light
cnnncd by thc light source(s) 106 usuig rotauoiud control,
adjust the bri htness of the light using slide control, and then
tap a rhythnl by tapping on the portable lighting device 100 Iu

(or by tapping the lighting device on a table) thereby
indicating the desired speed for a dynamic )if~It effect to be
genemsted. For instance, afier detection of 0 predeteunined
number of taps thc portable lightm dcvwe 100 starts to
crentc a pulsating ligh( cffhct by ad)us(ing Ihe bmghtncss of I

the selected color hghting effect Ivith a speed as indicated by
the detected tapping rhythm

Whilst embodiments have been described above v ith
reference to a single portable lightin. device 100. the
portable lightin device 100 could be incorporated into a zu

conncx(ed hghting sys(em along wilh onc or more o(hcr
'*connccu:d" hghuug devices ln Ihc lightm sys(cm. A
"connected" lighting device refers to a lighting, device that
is connected to one or more other such devices via a wireless
or wired connection in order to allow more possibilities filr
control of the lightin device. For instance. the lighting
device in question is often connected to the one or more
other devices as part of a wired or wireless network such as

Wl-Fi. ZigBee or Bluetooth network.
lq(i 6 illustrates a connected lighting system 600 cont- so

prising the portable lighting device 100 and further con-
nected lightin devices 100a, )00b, and )OOCWhilst tllree
further connected lighting devices are shown in the lighting
system 600 it v, ill be appreciated that this number is merely
an cxtunple. Oue or more of Ihe liir(her conncxted hgh(ing is
devices 1000, 100b, aud 100C may also bc portable hgh(ing
devices (as shown in FIG. 6). Altcum(ively or additioimlly,
one or more of the further connected lighting devices 100a,
)Ofib, and IOUC may be tixed lighting devices (i e. installed
at lixed locations within the environment of the portable du

li hting device 100„e g. in the ceiling and!or walls, und/or
on ligh( poles lixed Io thc ffoor or ground).

In some embodunmlts, in rcsponsc Io dcternnnuig 0

ligh(ing command Io cou(rol a lightm pdramclcr of lhc h h(
emitted by the light source(s) 106 based on detection ofuser d

manipulation of the portable lighting device I (kq relative to
a support surface on which the portable lighting device Is

supported, the control module 110 is configured to transmit
thc hghling conmiand over 0 wireless nclwork via the
commumcauon Intcrlhcc 112 to one or more ol'ie further 0

conncx(ed lighting devices 100a, 100b, 100c to control the
light enlitted front the further connected lighting devices
)Ofia, IUOb, I UOC qhus it can be seen that the portable
li hting device 100 can take on the role of "muster" to
control the light emitted from various "sLsve" lighting ll
dcviccs. In these cmboduncu(s an ui(eraclion wi(h Ihc por-
table lighting device 100 ctm resul( in changuig the h h(
cffhc(s on multiple connected lighun devices (e.g. dmuning
all lights in a room)

In addition the portable lighting device 100 may be able Io
to control certain connected li hting devices in the con-
nected liaghting system 600 based on its locution. For
cxtunple thc portable lighting device 100 may control con-
ncx(ed lightuig devices tha( arc located ul a par(icular area
or zone in which the portable ligh(lng device 100 is loca(cub as
lior instance. if the portable lighting device 100 is located in
a kitchen it may be conhgured to control the coiulected
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lighting dcviccs loca(ed in thc lotclmn only, whereas when
the portable lighting device 100 is located in the living niom,
the portable lighting device 100 may be contigured to only
control the connected lighting devices located in the living,
ril0111.

The controi module 110 may utilize geogmsptuc location
tcchnolog)'or dctcnulliulg thc loud(lou of Ihc portable
lighting dcvicc 100, m Icnns of gcograpluc position relative
to the surface of the earth; for example. a satellite based
posrtliifilllg systelri sue)i as (rVS ((ilolml Posrtlolllng Sustain,
including potential variants such as assisted (iPS or differ-
ential GPS). GLONASS (Global Navigation Satellite Sys-
tem) or Gaiileo. Connected lightin devices in the same zone
or area as thc portable llgh(ing dcvlcc 100 may bc detcr-
mincd by querying prc-stored loca(iou Inlomla(iou s(ored in
menlory 116 or in a remote location database de(ining,
locations of fixed lighting devices in the connected lighting,
system 600.

Alternatively or additionally. the location of the portable
lighting device 100 can be determined with respect to a
plurah(y of w irclcss reli:rance nodes ln Ihc connix(cd hgh(-
iug system 600, ui some cases also rcfi:rrcd to as anchor
nodes. I hese anchors are Ivireless nodes whose locations are
knowll a priori, being recorded in memory I I 6 or in a remote
location database which can be queried to look up the
locution of a node. The anchor nodes thus act as reference
nodes for localization. Measurements are taken of the sig-
nals transmi(tcd betwcxn the portable lighuug dcvicc 100
dnd il plurdh(v ol dnchor Ilodcs, lol'llstallcc Ihc RSSI
(receiver signal strength indicator), 'IOA (time of arrival)
aild/or AOA (angle of arrival) ot the respective signal. (iiven
such a measurement fmm three or more nodes, the location
of the portable lighting device 100 muy then be determined
by the control module 110 relative to the anchor nodes usin
tcclmlqucs such as (rile(cratlon, mululu(erauon or Iriun u-
lation. Givml Ihe rela(ive location of Ihc portable lighlulg
dcvicc 100 and thc intown locations of tlm anchor nodes, tlus
in turn allows the location of Ihe portable lighting device 100
to be determined in more absolute terms, e g. reLstive to the
globe or a map or lighting fioorphun indicatin locations of
fixed lighting devices in the connected li hting system 600.

Thc dcterminauon of the portable lighting dcmcc*s locu-
tion may be pcrformcd according Io a **dcvlcc-ccntuc"
approaCh or a "network-ccn(nc" approach. Accorduig to 0

device centric approach, each anchor or reference node
emits a respective beacon signal 'I'he ponable lighting,
device 100 takes measurements of beacon signals it receives
from the reference nodes, obtains the locations of those
nodes from memory 116 or a remo(c location dauibase, and
pCrfolllis a CCICuhltloll 10 ih:6'I nii in: 1(s Own locd11011 Il( 111C

por(able ligh(ing dci ice 100 itself According to a nc(w ork-
centric approach on the other hand, the reference nodes are
used to take measurenlents of beacon signals received from
the portable lightin device 100. and an element of the
connected lighting system 600 such as a location server
pcrfomls Ihe calculntion Io de(enninc thc portable lightulg
device's location. Hybud approaches arc also possible as is
known to persons skilled m the ar(

'illus access to contml of lightmg in the connected light-
ing systenl 600 may be provided to the portable lighting,
device 100 on condition that the portable li hting device 100
is found to be located within 0 certain zone or area (e g. room
of II hoiuc).

Thc bcaconing Ihnctiondlity of un anchor node muy be
iu(cgra(ed uito conncc(ed lighting devices of Ihc conncctcxl
lighting system 600 rather than the anchor nodes being
separate, dedicated, stand-alone units
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Other localization ttxluuques for posnion based hght

control are well known to persons skilled in the art and are
therefore not described in further detail herein.

I 'urthennore, the portable lighting device 100 may be able
to control certain connected lighting devices of the con-
nected lighting system 600 that are within a certain prox-
imity to the portuble lightulg device 100. For example. the
portable lighting device 100 may control connected hghting
devices that are connected to the same Wi-Ill or yigbee
netlvork or that are within I iluetooth mange. Other tecluuques In

that may be utilized by the portable lighting, device 100 to
detect which connected lighting devices are wirhin n certain
distance from the portable lighting device 100 are well
known to persons skilled ui thc an and arc Ihercfi&rc not
dcscnbtxi in I'urthcr dc(ail herein. I

It will be appreciated the above embodiinents have been
described only by way of example

Other vanations to the disclosed einbodiinents can be
understood and efi'ected by those skilled in the art in
practicing the claimed invention. from a study of the dmv - 10

ings. the disclosure, and thc appended clainne In the claims,
thc word "compnsuig" docs not cxcludc other elements or
steps, and the indefinite article "a" or "an*'oes not exclude
a plurality A single processor or other unit may fultill the
functions of several items recited in the claims Ille nlere
fact that certain measures are recited in mutually difi'erent
dependent chaims does not indicate that a combination of
these measures em&not bc used io advantage. A computer
program may bc stored/dtstnbutcd on a suitable mednim,
such as an optical storage medium or a solid-state UICIIUIU 10

supplied to ether with or as part of other hardv are, but may
also be distributed in other forms, such as via the internet or
other wired or wireless telecommunication systems. Any
reference signs in the claims should not be construed as
lllnltlllg tht: SCopts &s

11&c invention clauncd is:
I. A ponablc lighung device comprising.
at least one hght source arranged to emit light to illumi-

nate an envimnnlent of the portable lighting device;
at least one sensor. each of the at least one sensor arranged dn

to provide a sensor output signal; and
a control module arranged to receive tlm sensor output

slglldl flola cdch ol tile ai lcttst otic: scllsor, whcrcin thc
control module is conligurcd io.

detect user manipulation of the portable lighting device
relative to a support surface on which the portable
lighting device is supported based on one or more of the
at least one sensor output si nal; and

ctultrt&1 thc 11't I:lllltttxi f lola thc'.;0 In&st ollt: light so lilt:c
based on thc dctectcd user mmupulaiion, o

detect uanslationnl movemcnt ol thc pouable hghting
device relative to said support surface based on one or
more of the at least one sensor output signal; and

contml the light emitted from the at least one light source
based on the detected translational movement. &9

2. A portable lighting device dccordmg to claim 0
whermn Ihe control module is conligured to only pcrfi&nn
SBIII Coll(101 ll ilt:tCI:(1011 Of lhC USCI nlalupUIB(loll OCCIIITCII

whilst an operating nlode of the control module is active
3 A portable lighting device according to clainl 2, ic

wherein the control module is coniigured to further deter-
mine that the portable lighting device is positioned on said
support surlacc basest on onc or morc of the at least Une
St:11901 outpU( Slglltil Blltl IIClivdtc'. Saltl Opt:rsttlllg lnotIC ill
IC9pollSC lo 9alcl ilt:tt:rllllilB(loll. Ss

4 A portable lighting device according to clainl 2,
wherein the contml module is configured to further deter-

mine tlrdt Ihe portable lightulg device w positioned ul a

substantially horizontal plane based on one or more of the at
lcasl Unc seiwor Output signal and activate said opcraiulg
mode in response to said determination

5 A portable hghting dct icc according to clmm 2, further
cmnprising a conununication interface, wherein the contml
module is configured to further activate said opemating mode
in response to receiving,. via said communication interface,
an instruction received from a remote control device.

6 A portable lighting cicvice according to claim I,
v herein the control module is conti ured to fuiaher detect
rotation ol'he portable lightulg device rclativc to said
support surface based on one or more of the at least one
smisor output signal. anci conuol thc light mniucd I'rom ihe
at least one light source based on the detected rotation

7 A portabie li hting device according to claim 6,
wherein the control module is configured to further contml
the li ht emitted from the at least one light source based on
a dc(ected dirtmtion ol'otation.

8 A portabie li hting device according to claim I,
whcrcin the control mociule is conligurcd to further control
the light emitted from the at least one light source based on
a detected direction of translational movement

0 A portable lighting device according to claim I, further
comprising a menu&ry storing a plurality of lightmg com-
mands. wherein the control module is configured to I'urther
query said memory to dc(ermine a lighting conunand basod
on thc dctccted user manipulation, and send thc lightulg
command to the at least one light source to control the light
emitted from the at least one light source

10 A portable li hting device according to cLaim 0,
further comprising a conununication interface. wherein the
control module is configured to further transmit the lighting
conunand, via a network ulterface, to at least onc rmuoie
11ghllllg IICVICC i 0 Colltrol thC light t llli tttxl bY tilt: 9 t least olla
remote lighting device.

li. A portable lighting device according to claim I,
wherein the control module is configured to further contml
at least one lighting parameter of the light emitted from the
at least one light source based on the detected user manipu-
lation, thc at least one hghting parameter being onc or any
combination Uf: intensity, color, saturauon, color tcmpccd-
turc, size. shape. paucm, anci dynamics of thc hght cmiuod
from the at least one ligilt source

12 A portable li hting device according to claim II,
v herein the control nu&dule is configured to further operate
in one of a plurality of light parameter control modes,
whcrcby in each light pnramcter control mode, thc control
module is coniigured to conuol a dulbrent lighting param-
eter of thc light clnluctl front thc Iu Icdst ouc light soUIctx

13. A portable ligilting device according to claim 12,
further comprising at least one hght enlitting feedback
element vvherein the control module is configured to ihrther
control the at least one light emitting feedback tn emit light
to provide ml indication ol'hc at least onc lighung parameter
tllill IS viillCII w hCII tl 119CI IndlupUldttn (IIC porn'Ibis'lghtlllg
device and how manipulauon of tlu: portable lighung device
varies the at least one lightin parameter

14 A cotnputer pmgrmn product compnsing a ilon-
trmlsitory computer-reacLable medium having code embod-
ied thereon and bein coniigured so as when executed by a
proct:ssor of B pt&liablt: i/icing dt:vlcc: colllpllsillg tit least
Unc hght source arranged to enut light to illununale an
environment Uf thc ponablc lighting device, and at least one
sensor, each of the at least one sensor arranged to pmvide a
sensor output signal, to
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detect user mantpulation of the portable ltghting devtcc

relative to a support surface on which the portable
lighting device is supported based on one or more of the
at least one sensor output signal;

control the ltght emttted from the at least one lijtt source
based on the detected user manipulation,

detect uanslational movemcnt ol thc portable hghting
dcvicc rclativc to saul support surface based on one or
more of the at least one sensor output signal; and

control the light entitted from the at least one light source ta
based on the detected translational nuavement


	Abstract
	Biblio
	Claims
	Descriptions
	Drawings

