DEVI CE AND METHOD FOR CONTROLLI NG QUTPUT OF LQAD Field of the Invention

[ 0001] The present invention generally relates to a device and nethod for
controlling 5 an output of a |load. Specifically, the invention relates to a
device and nmethod for controlling an output of an electrical device, such
as light emssion intensity of a light emtting device, a speed of a fan
and heating or refrigerating intensity of an air conditioner. 10 Background
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is’ variabl¢ depending upon the extent to which the conduction angle is chopped or

blocked.

[0003] Dimmer circuits are generally designed for linear operation and are therefore
relatively easily interfaced with and functionally operable with traditional light emitting
20  devices such as incandescent lamps and low voltage halogen lamps which happen to be

linear in nature.

[0004] However, as existing dimmer circuits tend to exhibit generally poor
compatibility with non-linear light emitting devices such as compact fluorescent lamps
(CFLs), fluorescent tube lamps and Light Emitting Diodes (LEDs), various problems
25  such as flickering, service cycle reduction, and light emission failure tend to arise.
Moreover, in order for an existing dimmer circuit to be rendered suitably compatible
with a non-linear dimmable light emitting device, adaptations of the existing dimmer
circuit have to be made, but each individual adaptation for one type or brand of
non-linear light emitting device may not be applicable to another type or brand of

30  non-linear light emitting device.

[0005] As it is perceived that the market for energy-saving light emitting devices
(which are generally non-linear in nature) is rapidly growing, the problems associated

with poor compatibility of existing dimmers with such light emitting devices is



commerci ally undesirable. For exanple, a dimrer device and nethod which is
capabl e of relieving the above problens is disclosed in a PCT patent
application No. PCT/CN2010/080529 titled "DEVICE AND METHOD FOR
CONTROLLABLY DI MM NG THE QUTPUT OF A LOAD', filed on Decenber 30, 2010, in
whi ch the 5device and nethod are able to detect a type of a |oad when the
load is initially installed so as to apply suitable di nmng nodes. 100061
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provi de abi recogni ze and 25control the load in real tine
w thout affecting the user, thus inproving intelligibility of a product.
[ 0009] To achi eve the above object, according to a first aspect of the

i nvensi orsuhMakE of the Invention

[0007] The brief summary of the invention will be given below to provide basic
understanding of some aspects of the invention. However, it shall be appreciated that
this summary is neither exhaustively descriptive of the invention nor intended to define
essential or important components or the scope of the invention but is merely for the
20 purpose of presenting some concepts of the invention in a simplified form and hereby

acts as a preamble of more detailed descriptions which will be presented later.

[0008] In view of the aforementioned circumstances, an object of the invention is thus
to provide a device and method for controlling an output of a load which can overcome
or relieve the forgoing problems and can provide abilities to monitor, recognize and
25 control the load in real time without affecting the user, thus improving intelligibility of a

product.

[0009] To achieve the above object, according to a first aspect of the invention, there is
provided a device for controlling an output of a load, the device including: a conduction
angle changing circuit adapted to change a conduction angle of an input AC voltage
30 applied to the load; a current scanner adapted to scan at least one form of a current
flowing through the load in response to changing the conduction angle of the input AC
voltage applied to the load; and a digital signal processing unit connected with the
current scanner and the conduction angle changing circuit and adapted to control the
output of the load by referring to a current pattern representing relationship between the

35  atleast one form of the current scanned by the current scanner and a varying conduction
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provi ded a device for controlling an output of a |oad, the device

i ncludi ng: a conduction angle changing circuit adapted to change a
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conduction angle range in a pre-stored current pattern template; and an updating step of
updating a control parameter for the load in accordance with a matching result in the
35  matching step.

[0011] The present invention can perform online scanning on the load without



di sturbing the user, effectively avoiding wong operations caused by
reasons such as | oad replacenent or variations in |oad characteristics due
to aging or external influences, thus it is possible to apply nost
appropriate control to the load so as to obtain better performance. 5 Brief
Description of the Drawings [0012] The invention can be better understood
with reference to the detail ed description given below in conjunction with
t he accongiatuybing tldr aswir,neffectivély avghiong wedmge bpdratémisi caasedoby kéakensr @fckRrasnce
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the invengdppmand.to explain the principle and advantages of the invention.
In the drawingsFig.1 is a flow chart illustrating a nethod according to an
enbodisment of the invention; 15 [0013] Fig.1 illustrates a bl ock di agram of
a di mm ng device according to an enbodi nent of the invention; [0014] Fig.2A
i |'I'ust r at BeieBiDeghiptishiof thé Prawings he di nmi ng devi ce connected to a |ight
emtting device and an AC power source in an exenplary two-wire serial
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rocessing unit..as. shown in Fig. ccording to enbodi ment o e
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i || ustr atiggendiob] ock di agram of functional configuration of an updating 30
sub-nmmdul e as shown_in Fig.3 according to the enbodi nent of the invention;
[0020P FilW13 i (Higdt Hastsaies ar blagkcAigetamyfofaa rdipmyag fdviceoaeosding ng am out put
of a | oadn@swdahélitpgtHedndntioabodi ment of the invention; [0021] Fig.8
illustrates a flow chart of a continuous tenplate matching step as shown

[0014] Fig.2A illustrates a schematic view of the dimming device connected to a light
emitting device and an AC power source in an exemplary two-wire serial configuration

according to the embodiment of the invention;

20 [0015] Fig.2B illustrates a schematic view of the dimming device connected to the
light emitting device and the AC power source in an exemplary three-wire configuration

according to the embodiment of the invention;

[0016] Fig.3 illustrates a block diagram of functional configuration of a digital signal
processing unit as shown in Fig.1 according to the embodiment of the invention;

25 [0017) Fig.4 illustrates a schematic view of creation of a local pattern in a current

pattern template;

[0018] Fig.5 illustrates a block diagram of functional configuration of a matching

sub-module as shown in Fig.3 according to the embodiment of the invention;

[0019] Fig.6 illustrates a block diagram of functional configuration of an updating

30  sub-module as shown in Fig.3 according to the embodiment of the invention;

[0020] Fig.7 illustrates a flow chart of a method for controlling an output of a load

according to an embodiment of the invention;

[0021] Fig.8 illustrates a flow chart of a continuous template matching step as shown
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in Fig.7 according to the enbodi nent of the invention; [0022] Fig.9
illustrates a flow chart of specific processing of a matching step as shown
in Fig.8 according to the enbodi mrent of the invention; [0023]Fig. 10
illustrates a flow chart of specific processing of an updating step as
5shown in Fig. 8 according to the enbodi nent of the invention; and [0024]
Fig. 11 illustrates a flow chart of a discrete tenplate matching step as
shown i n ikiKig.7 aacedindite thetemntodemaniob dierievintion; t he i nventi on. Detail ed
Description of the Invention 10 [0025] Exenplary enbodi nents of the present
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[0027] Preferred embodiments of the invention will be described with reference to
25  Figs. 1-11 now. For purpose of exemplary, embodiments of the invention will be

described only with regard to controllable dimming for the light emitting device 6. Then,

those skilled in the art will appreciate that alternative embodiments which are not

explicitly described herein may apply to controllably regulate the output of other types

of devices (such as the speed of the fan, heating or refrigerating output of the air
30  conditioner or the like).

[0028] Figs. 1, 2A and 2B illustrate a dimming device 1 according to the embodiment
of the invention, which can be configured in a two-wire or three-wire electrical
connection. In Fig.2A, conductive terminals 4 of the dimming device 1 are connected to

an AC power source 5 of 50/60 Hz and a linear or non-linear light emitting device 6 in a

5



[0029] As shown in Fig. 1, the dinmng device 1 further includes a circuit
for changing a conduction angle of an input AC voltage applied to the
lighting emtting device 6 (not shown), a current scanner 3 and a digital
signal processing unit 2 coupled to the current scanner 3 and the circuit.
The digital signal processing unit 2 may be for exanple a 10 m croconputer
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scanned rent scan I'hg conduction angle of the

i nput AC oo%ta%e _RgaRls; 1ugx%%és§h%0%PRyzt A ek cltie KurhBe Arhay the

cond tlon a ers to a portion ﬁomerlng t he
| ghtf emiautq lcalémseaél & lepstongploFmtq O%CBV%meﬂ‘(‘f”@g tbs@é}gbﬂbe h@ SPRIEBE dal

vol t age afevizé@in ré&b«bﬂs@ tb hpanding m&m@u&i laﬁlgle aﬂrgh@ voRA®S Sppledaoapaduct i on
angl e for.%gabllt% %F %th Hl L g geV|ce gperat |n a |.ogwest

bri ght ned@hUp&FRItNG dEYies O The, digtiahtiEnaiRteessyng )‘}mltl |10 CQmbiAtion W Rycle is
consi der egpapriategswitvhirg oinduilg mal cautdrhaticaly fehapeer dici @amdagtedreangle roéltht i ve

T, T SRRNAL) 0008 EE oL an R MR GELAL I TERLTIMACRUER PR R0 © s

‘con

180. In a alterna ve e e scanne Ion angl e range may
be cBBngeaderstandahly toghoseakilled insherast, end thus will soebrdagriadtin dﬁ@rl hetpin.posi ti ve
hal f cycl e, the m ni num conductjon angle may be |arger than or equal to O
and the W83H muhe sWaertdpemscanpskbhily digitad sighalaroqensipg ynit qodthe @rEgbo;  and

for the regatiyeén Rabbnse)s Icﬁangﬁﬁgethmdahmmmﬂglecdﬂm@v@m@eenmmcme lbat ger
than 5 or gﬂual to 18 smal | er than

P oat e T 18 sm bs Rl e AL RARE RS Sl aR ol agoGiment o

si gnal ps@eessumgnt and/or 2carsens hgegration.Fi g. 1 accordi ng to the enbodi nent of
the invention will be described in detail with reference to Fig.3. 10
[0035] AWO¥howdhe digiabsignal paseshing wnit 2 siayeantrelrtbe Bglti emgjssion eutputrafythd ncl ude

0 ne or mMpLR: ehid@np rcfe%fcte b Ol%d réﬂéﬁﬁiga@(g W Gl ght "RAULE rkeseRtif® r}ElaﬂH&lﬁ?p
enpl at e, mat chi ng nodul e 2

a discrete tenplate matching nodul e
[ 0036] Tﬁ%t“ﬁ?F’ésaét c3shaye t%‘/‘ﬁféma F‘?aﬁlae‘h%éi uhe Oﬂﬁe%§caﬁéerc o rﬂ“gg% rVéEY“%
acqui re thelupties aiglé ofwhe tingie ACS vdltagel i ght emi tting device 6. The preset
| oad type may be set in
[0033] As understood by those skilled in the art, the conduction angle of the voltage

30  refers to a portion for powering the light emitting device 6 in a operation cycle (for
example, a sinusoidal voltage of 360° ), while the minimum conduction angle refers to a
conduction angle for enabling the light emitting device 6 to operate in a lowest
brightness state. In this embodiment, since only half an operation cycle is considered
during the dimming, for the half operation cycle, a relative minimum conduction angle

35 is 0° and a relative maximum conduction angle is 180°. In an alternative embodiment,



15 advance by detecting the | oad type utilizing the method such as that

di sclosed in the foregoing PCT patent application No. PCT/CN2010/ 080529 or
by inputting the |load type through user's nmanual input, when the load is
initially installed or the load is replaced, for exanple. [ 0037]
First, a functional configuration of the continuous tenplate matching
nodul e 2022 will be described in detail. [0038] The continuous tenplate
mat chi ng tiodednee® Qomimytigrearfale angontaly rogehsnged mp rauéredad . i axpnaggle.an this
predet er

Gt ng (o untd R e ded g Pl HRE ol cPAREITLAAC IS L BRE 1he
preset | ohan pypaahtogli andie maun@nmndl@tlan aogle mayé@rsr@ﬁl}?ﬁﬁwmrleémi tot hus

i denti fyi momﬂtfeﬁfhetda at?v%tﬁaﬁec re Gl@%lﬁﬁﬁﬁﬁ'C%ﬁd&ﬁoQBnélQ@ndy‘t%hﬁrg@fﬂh’éﬁ' ng
dEVICS 6 has’ varlﬁﬂ) out a ectln norna% use { e user. 039]
Speci Pi caftl §Auallo AR Rlagmumoqa e s R Eﬂﬁma lgr thak O ﬂkga ﬁ%dul e 22
may i ncl w°a conductlon angl e range determ ni ng sub-nodul e 221, a | ocal
pattern acquiring sub-nodul e 222, a noise filtering sub-nodul e 223, a

mat chi ng [603¥- noixit,er BOctRhd] eondigartiop déthientjgisal stgmalderbees@aB unjt 0% Bhown
Functi on f i 0, wll be
descnbegh ef%#dﬂ%1?Qﬁe8%88§§Fﬁ§h%¥§5§g9@??gﬁhgﬁg ga?%ﬁQEQ1g?%%ﬁ?nlng
sub- nDduﬂéﬁﬁgmeﬁhﬁwﬁé configured to determ ne a regul ating range of the
cond%btlon range in accordance with %gﬁonductlon angl e at which the Iight
eni t tUng (W& cedehopdriadess dhs digHel Sientharogessing Wit %ﬁ ddegine n grage
associ at ed awreset ihw typ@htqueting odgleday b e@ntnudud ddplaithaatchiggImdnilld 22 n

acquirin uby. no fi,gured to acquire, in response to

changinggpag‘%%ﬁ E%PW%%egggﬁgn%?mgﬁzghput AC voltage within the 5

conduct i ngl t c rm ni ng

sub- moduni 871 The ' ARE1AE SRELLAHRY e ifg‘m%ﬁf | b PRl [FRARRShE

varyi ng d@?ﬁ@héqadotﬁpaméltée élrght amltavgrd&g@elﬁa eclﬁfﬁf‘ﬁér‘l@a%T}tﬂ@I may e seter ni ned

??ggmgt;Qﬁvﬁﬂﬁhﬁf&ﬁ&gﬁang?%gg&g@%ﬁﬁgéihﬂe%kﬂkﬁﬁ§kpg@QHkﬁﬁgﬂﬁkdh?QgéU{{92;
X Vv u [ [

devi ce 6 ﬂlﬁg} Gc‘)'{jl Pefeat applicatien i@aﬁ) C&]28%0§%§220‘?fe y “ﬂ%‘ém}gog‘ﬁ loadt t ern

within t hﬁped&ir@digﬂ ned’scantiat tihnn, ahegh ¢he doadeisdanialle iaasilidr edter el ds

pre- storeg]pggr attern tenplate in accordance with the determ ned
conductléﬁ)% 87 %ﬁ% for use in the subsequent matching processing. For

A ?he‘%ﬁ ATRCAGE e LR B8 By R o REFRE R Uy oo

22 will be described in detall

[0038] The continuous template matching module 22 may perform continuous
template matching at a predetermined timing (such as when turning off or dimming the
light emitting device 6) in an event that the preset load type acquired by the preset load
type acquiring module 21 is a non-linear dimmable load, thus identifying whether the
25  type or characteristics of the light emitting device 6 has varied, without affecting normal

use for the user.

[0039] Specifically, as shown in Fig.3, the continuous template matching module 22

may include a conduction angle range determining sub-module 221, a local pattern

acquiring sub-module 222, a noise filtering sub-module 223, a matching sub-module
30 224 and an updating sub-module 225.

[0040] Functional configurations of respective sub-modules described above will be

described in detail below.

[0041] The conduction angle range determining sub-module 221 may be configured to

determine a regulating range of the conduction range in accordance with a conduction



15 [0043] The noise filtering sub-nodule 223 may be configured to filter a
noi se in the acquired local pattern of the light emtting device 6 so as to
snooth out relatively |arge waveform deformation for use in the subsequent
processing. It is to be noted that the noise filtering sub-nodule 223 is
optional . [ 0044] The mat chi ng sub-nodul e 224 nay be configured to match
the local pattern 20 acquired by the | ocal pattern acquiring sub-nodule 222
with the dngbodt vach thedight erhitiing devicted eparitaeciromis wod koninemgheondirgieni n t he

pre-stor e%gﬁ%és@@d?&ted?%th?ﬁé’li%tﬁ%Hﬁft’i‘hg-de{zi99§.5] The updating sub-nodul e 227 may

be configu to update a contro araneter for |ight em ssion output of

the |'ightjorgj t tTHOIEE WakErmbacqSiig s¥®-rAodlil DI MaSEY dPiehRAdY Gl @R, 3Ryl € for
enabl i ng an appropriate startup, i'|.lum natlgn of "'the I'jght emtting 25

devi ce 6 5HRAPST 19 Fhanemgntheorenisictioh aasle ol 1ibs BpbAChgoltAee Mgk Bfitting
devi cé 6 dondoprpmahegle Nrangk ?matndib%i giy}] AeS Tofd@tien hrgglac%ﬁ @Iacwf@mm \Mi%@ tBe
result of_the t chy,ng r f.or t he mat chi ub- ul e t.ner eby
achi evi ngsu%bl}ll?&r{lg? or ?E@Cﬁdi Bﬁerg e@?ﬁ%“%f%ﬁﬁ%% ipg:?‘f’?eélhttgeerﬁaﬁlfl%g

devi ce 6.condat®h ahgkordi aigavepageniead pererftivitienloddetentined codvmciion emdle on, as
shown in Ej , 3 i -],]M i first
nor mal i za%?%nﬁsag(&:%?%%gz‘%?l%hg%? Pir?ésJ?) mat cﬁ?%l?r?eg%g@ %{S%}%g’gt?e ggéglé%é g‘ﬁ%@

nor mal i zaAEAD Swing Hhrovainthg Jighh ewiting deviae Sricaryed dut the pumrpmigscanner 3.

[ 004TDSpedbico¢a! lthe 16daE phitémt witBinTBel d@bindife® @6hdiRfioR 2¢hbldBhdeec£0BE i gur ed
to nornal j ze the agclw red | ocal pattiarn. at a{f{l rst .Bagl 8 the first
ratio beiguied Gpng B SOt Sirentaniem Coplnin sefuapevibdly dbsimiged (o a
start poicohdafiohhegloage fpatdean the subseqped-rsitoliieg procussiren Fopatangrid) Rignpl at e
of the lip . . I ' i 2242 may
be confi g%?%émtb g&glﬁ/t lg:lﬁg_t{aﬁ%%% g?OI{ gx%%]rs nO-EEger %ﬁfé%t%%% ;?/Ip p%gcu?rl%?ié Pzﬁpem
nor mal i zdemplatesddleg aon-Dept dighmpble head} ocal pattern within the deternined
condggti on angle range_in the pre-stored current pattern tenplate of the

r

51in 1943, " [ThorgjsCiHerivg sobanasiaat] payibsrosgewicario Ses amgysera the
confi gur edqiitednocdrphitéa dfiee RelWntigthe! RORE 6t dsabRnmdbtiPoReslafivkly #rb®, the
second ratio bei&g a rat ifo of 1 htsfst rt gﬁl nt of t t}g.acqllél retd ll?c pattern
to a starte SR ILrmMaien it dye 9o spireane Rogsreng tbiel tuPoEAthaldbs er n
t enpl at e nofsetfiitering mt-modale 28 nneiiloaal. oad, for exanpl e.
[0044] The matching sub-module 224 may be configured to match the local pattern
20  acquired by the local pattern acquiring sub-module 222 with the local pattern within the

determined conduction angle range in the pre-stored current pattern template.

[0045]  The updating sub-module 227 may be configured to update a control parameter
for light emission output of the light emitting device 6, such as a minimum startup
conduction angle for enabling an appropriate startup illumination of the light emitting
25 device 6 and/or a minimum conduction angle for enabling the light emitting device 6 to
operate in a lowest brightness state, in accordance with the result of the matching
performed by the matching sub-module 224, thereby achieving control for the light

emission output of the light emitting device 6.

[0046] According to one specific embodiment of the invention, as shown in Fig.5, the

30  matching sub-module 224 may further include a first normalization section 2241, a first
matching section 2242, a second normalization section 2243 and a second matching
section 2244.

[0047]  Specifically, the first normalization section 2241 may be configured to
normalize the acquired local pattern at a first ratio, the first ratio being a ratio of a start

35  point of the acquired local pattern to a start point of the local pattern in a pre-stored

8



10 [0050] The second matching section 2244 may be configured to match the

| ocal pattern normalized by the second nornalization section 2243 with the
| ocal pattern within the determ ned conduction angle range in the
pre-stored current pattern tenplate of the non-linear dimmble |oad. [0051]
In this case, the updating sub-nodul e 225 may be configured to update the
15 control paraneter for the light em ssion output of the light emtting
devi ce 6 ¢umreahpaieententpiv¢ of the limedardbady dorrexsmnptes of both the first matching
section 2242 and the second matchi ng section 2244 each indicate an
unsuccesd904Bl makhehlinggmafebog2iectian ﬁi‘fg} map de sediigyged ¢o ontchsthe dodal pattarbodi nent

of the I nygRGLIiAM bRAShS BRMhokRalZa8oR sediltfh Mawitﬁgth§ lf@camgﬂélﬁ \%%ﬁinnt?}f

further include a control paraneter identifying section

control TR cadustiom @n%%dﬁrrg@nmz@s 2pre<35>é%4 FPIE%WI gﬁttelfrhaena%ﬁ? rad] the
par amét erliredemhif yi ng section 2251 nmay be configured to identify the
control paraneter for the |light em ssion output of the light emtting
devi ce 6 [ efldrerdengnd aoandlieatiair sectixh 12248 anayf berovhfigirtd c@mhopailizerthe

acqui o0 Rl ota%ate AL L aASAN NG SHPIDANE 1228, o TR GATAD
s SDad ik U st

par amet er Sec configured &°U6Rt r ol
25par amet‘[b?3 a@@ﬂﬂ‘eﬂ ecdl |p@ﬁ@rnetmat $tﬁrff|@0m§\@|f dlee Bcoh }D&ﬁteﬂhm tb@rnrmtor cunent er

i dentifi %tt@bﬁt% gla@@mtthorpﬁﬁ@dmsxﬁﬁlableq@M foriR@mpRCt i on 2251. [0053]
Preferably, the feature of | ocal pattern i ncludes at | east one of a

turnil0g powseyt iMhet fLohd @adtcHiad tsedtivn azmmyuhse %Bﬁiﬁg_?aréﬂ i) rﬁdﬁbl&:t@@@(lnca@ .

nonot oni ¢ ecrease,.an otoni ¢ i ncrease cha q,C ocal valley

and a | od&f® egwnagéecfjgéﬁﬁﬁ’ SBrRf T UB Zat‘toﬁeseﬁ ngé Flhﬁ};@t E)tc al p¥itRes at

| east onewittin theeddiaitiow cogudtive avighi range Bt the q)rqastomddmu‘enmaﬂangﬂempﬂame

enabl i ng Jehe. NPk QRF Hﬁﬁ&ﬁaﬁéﬁfaﬁuD illumnation of the light emtting device
u

6; and the m nimum conduction angle for enabling the |ight emtting device

6 to opej@sA i M kg t t , | i
A N b e T

that Ino PBEQ! Rarametenioy die lighé RMESIONQRIRIG Of éhjésghr ﬁmttﬁeg B%‘é?ftﬁ%arh%t‘feﬂltcycl e
and in thBatnlﬁgarhhMBm@allefsulC‘SYGf ®olls tlappkdt eflatcRing heclioad 2upemdsiar §dcbad up, and

he vor t ATRUSERGbh B4 F b dndiEH a@%ﬁ%&ce&ﬁfaﬁ)m&@rﬁfﬁZgL[‘?CeZﬁZ? P eyere. :E
odut s 29052l | PEhHTECRIRY of B IR LBBinchlifr M Glfon. RTIALE it N no
mat chi ng Fagouthe urz@tmwubén@bl&ﬁ ?umey furthea inchudsta @mltﬂoyp@remmr rdedtléamgt e

t enpp@t eséaio@ng me@c&&mwag&aﬁet&wdahﬂg séﬁwnczesz 99@&5&@@ ORI fRkbY. SO as
t0|dent|f%a§q? et.her thecaract?rlstlcs [ emttlnligmrewceG have

vari ed 102P8EH idntifdng gedionried | shay. berqqn@g@feﬂﬁal etnﬁéy HrerReaBPl pargmefer ng
vari ed) it meuigmfehﬁssﬁom|ut§ah1eof1clfemghtmttfngr dévhie G&fyr ref<oRE it IaCﬁlaﬂuYe as

shown in jSerete te t.ching.modul e .23 e one or
ror e of S e R Rt €TB AL AR 554 IR A e Red sl oA Zodur o
232 and dhdicomtadli pararyet;:udgjaﬁgg s;actjmmofiﬂleen@BBe configured to update the control

25  parameter for the light emitting device 6 with the control parameter identified by the

control parameter identifying section 2251.

[0053]  Preferably, the feature of the local pattern includes at least one of a turning
point in the local pattern, a maximum and a minimum slope, a monotonic decrease and

monotonic increase characteristics, a local valley and a local peak.

30 [0054] Preferably, the control parameter includes at least one of the following: the
minimum startup conduction angle for enabling the appropriate startup illumination of
the light emitting device 6; and the minimum conduction angle for enabling the light
emitting device 6 to operate in the lowest brightness state. As an example, in this

embodiment, the minimum startup conduction angle may be set in such a way that no



[ 0057] Functional configurations of respective sub-nodul es of the discrete
tenpl ate 15matching nodule 23 will be described in detail below [0058]
Specifically, the dinm ng-off judging sub-nodule 231 nay be configured to
judge, in an event that the preset |oad type acquired by the preset |oad
type acquiring nodule 21 is the non-linear dimmable | oad, whether the |ight
emtting device 6 is dimed off in accordance with the value of the current
(for exanisbethan B8%enferadyef thoaw!tdgescnrthepasitive o oyglet dndonghe hégative bhalf

emtting deyd Bed h&?%"ﬁeqo&ywhé}?stﬁﬂ{ gqﬁ')t and ﬁ{y]lﬁ{ nituft cdnflfic folﬁri gﬂ:t ma

conducti o an current va m ni Mum con uct| n an le in
the pre-s fb?eé% Raunq kst tham P éraf ceelnpi @@éoléalgeﬁ krethg pesitive Balf cmlﬁﬁ@sbmethtoad
Speci fi calllelgmwéﬁal;mledl fference value by which the scanned current val ue at
the current conduction angle is smaller than the current value at the

m ni mdm qmsdpctN@m thél@hﬁtlbllihl tcbefigretict off thel ARty teRiplatPdbatcdlng hedqi ag e of
t he non- l\!vg edesm bI ﬁ qad is larger than a predeterm ned threshold, then
it can be erim ne %t?thellght emtting device 6 is dinmed off. [0059]

Mor eover odshe drmléa%teﬁémglgﬁg%ﬂ&lﬁgpwﬁﬁfé;ﬂgem B @&yﬁg;@%i rgfah@ﬁnat&%ﬂf | gured

to judge, In an_even e acqui Set | oad
type acquicriony diserie eenpiate gnattqemng whemthe lighg emwmeg Hevlcq ﬁépﬁm@ﬁmoemltyb ing

33;' ce 6 dosasdb\r}g?ﬁlf fvifhegi&r%% é}fa%rtéiglagseomh%hlglhh%m\{tﬁh%%ie%e fét%evgn u{a{'l?ﬂt (for
dev ."@b 6 & ’Eﬁg Cﬂ%&’r é‘ﬁg ‘}{M“S‘g%lﬂlhtb’&@%tguﬁr@ﬁi Wé@ﬁchﬂﬂg angl e

and a pr etﬂetmmlnaﬂ: tuur the niset. I8pesifiehidy, dshehopwretle®es. By theddissitteeeinpldis eshol d

et 10 5 SHREARE JRMIETSAREH Yl L ot R R Lo 1ose
em tting 23dvi SwkpengmidpingsnoduBpt dnideeditynability fdging fubenedide233| ue by which

the scanned current value at the current conduction angle is smaller than
the pred&0&flni Auactianal eonfiguptions oif despscliver gbrmpdides af Preediseretentemptite

t hr eg$5ol dnatthig@ miodue@s Wil véalesdriBenesl détBdbelole |1 ght emtting device 6 is
di mmed of f. [0060] The flickering judging sub-nodule 232 may be configured

to judge[ooss) aSpesfedllyd tﬁehdaﬁmmlﬁg off pRigingl %dnbd!tne 23¢ Cﬂiz!t}f Bél coifigred s eset

| oad d | oad he |
| oad, | whdt M LB R Fteigob bR dalir R PR S SRS ASTHG vl wos
of curremodufo?] exathmlnen -linke divenatde ldaladvictrer ght )hght @mlmggtdwwag(h it he
l'i ght emdﬁﬁlfn@g ofiE &@ox@aﬁ&a\gﬁﬁ% allﬁch@f thH'c hﬁ@ﬁtc@ lt?e{]a\;epaf%

currﬁét conduct.i on ang e In severa val ues
int seC%@lﬁbﬂ%{tngothfwb|t%h%hténattmgé#eém 6 acmlerht@{ﬁbe éﬂﬁrmtuse@né@%uate 6 is

j udged t ehdb@urfdnt edeRIuL tiéh ari\él’é 8V ke, cultbnfalhE@She BRBINRAIM LHRIEASEEndIOT t he
| i ght emttln Q.occur,

fligk d
o endohns, Y 0 Lo gymet e L5, UAREl g ddhel soce
t he typetlefditthenté gdite byrwthichnitye deanned c@rr@anvalue aathemmtehcaidductdﬁi agled W th

No. e Py iRDs BFpHBEHHF I A bty BRGNP B PR ey e
i npu@5 maAWEENt patters tergplate efphe VOW@%IMI@IH@@@(IQ@ rﬁglarg@ud@ntaopmcﬂ@emmgem

em tti ngugeshoke tien it HRANRRLteRARUItRE tﬁ@ﬁ Ht'eﬁﬁtttmg'ﬁb@ké BYs iMh&eofp tO operate
in a better state. [0061] The di mmabi l %y j udgi'ng sub- modul e 233 may be

confi gurfeose) 0 MidkgRer, ithe &ifhming-off judging sub-module 231 may be further configured
to judge, in an event that the preset load type acquired by the preset load type acquiring

module 21 is the linear load, whether the light emitting device 6 is dimmed off in
30  accordance with the value of the current (for example, the average load current) flowing
through the light emitting device 6 scanned by the current scanner 3 at the current
conduction angle and a predetermined current threshold, the predetermined current
threshold being a current value associated with the load which is well-known to those
skilled in the art and which makes the brightness of the linear light emitting device be

35  lowest. Specifically, if the difference value by which the scanned current value at the

10



event that the preset |oad type acquired by the preset |oad type acquiring
nodul e 21 is 20 non-linear non-di nmabl e | oad, whether the dinmability of
the light emtting device 6 has varied by conparing values of the current
(for exanple, the average load current) flowi ng through the light emtting
device 6 scanned by the current scanner 3 at two predeterm ned conduction
angl es. Preferabl the two predeterm ned conduction angles are a ful
conductioﬁ“&ﬁ@Pém£waoaﬁygédﬁ@m@ﬂﬂdhweﬂy1Eﬁﬁéﬁmmeﬁi8®?@ﬁdh@gﬂﬂés$éwgmvely

25 If t het}ﬁhfafﬁé&‘%iﬁln%ttﬁl%@ﬁbla h@ef WaRBE déRIMERd SEARRES }ﬁten{lﬂﬁl tdgglce
predeterm n Co d 1ptl on val ues exceeds a predeterm ne thres gl , the

di mmabl it ght emtting device 6 |s judged to have varied, thus

t he type m.t evi set 0 The device for
control | |[ﬁ(£f gfr}beu&lﬁ%‘?rm&w% p Oﬁﬁeg3 n?aP( ecﬁoﬁﬁg‘r['fﬁg&éiﬁdé% 1§ an gyent

accor d ngthabthermegnﬂxmdlnypﬂhsqmrfedtmethemtmt lcad thps abipgringl emduleb®dis thedet ai |
i n conbi T d r ntroll.i ng the
out put OPﬁ(%r{}Hﬂ%adeﬂrg%@%r%%%\gr?gé tl?lgg Qfﬁe‘ﬂ?} H)% ]tI%th enti alnlgt ccl)ewce 8 ¥ pe
descr i bedfligkenng by eqoaipaeing ovafyeg sof Q’umellt tiédrowamm@ sthqumge rﬂayd mnpatr)f or rred

by the dendw@gliBougPiten
063 i e el D S o e

by the dWHh 50%\9?1% aTgléc‘é‘o?e(YP% opgrafife YRksEAnBRALCUsENt Kaluphik qu@n Wi | |
be g déc r7| dyeehtiont dyclesfaes dmﬁ@eﬁtp éﬁehﬁg}fﬂ dh\nfttﬁfgadidw@% sk (jmlged Mo I'Tjegﬂlcﬁerm‘gs shown
in Fi ude o DEes ad .t

acqui ?I ng é{%%vgle}?é%g?eaa conﬂg%ﬁeu%aﬁgs @@h%f: éllgg{ gtérfﬁ %d 1€t %H @%déﬁlﬁor&s

di screte flichy ngtis jurzed o ngeust tbpn 8R4§pe 6f 0B64hFiemstting devine bhan easatt. | oad
type acquidyl eQQmEfaere{téhle??u}ﬂeoo fhb Gﬁfgﬁ{ Exftling Qaqcet 6’ 951 Bé aﬁtgﬁla{)&a@l?tde?éaetdt W fig device

6 is acqujred preset | oad I n advance by

aut omat i ¢8F 1Pcthed sveh iy fh% digphes efiylﬁeﬂw f(ﬁegcn@g r%ﬂ%dwt@mcappé@attqmaﬂ\fo

di scli§seddTYON2® 16086 d}ghd?%em&mngmmlttﬁ@tdeme qunaypgéf PN @6 aR0529 or
by inputtj use the |.0oad is

th
Y720 o ab ARt SR RSer i PR3 T Rl R A8, MO el ot * 1 ¢
t he presédhe ligitentiing damqelﬁrtedperatetﬂne bpriessedie.| oad type acquiring step S710

is non-linear dinmmable load (i.e., YES in step S720), the processing
pr oceeds [0061]t hd’ h@dhmmbdmxm@mm sutempdule A33gmay dp cSBguraddo swigsequemt | y

proceeds /enitiha it PRSEL l@a& 'a%%ﬁréaﬂﬁ {Tl'eggesﬁ ﬁ)gﬂ %;&Oacqaﬁn{g g@dle 1§ he

cont |f t he preset | oa e acquir reset

acquéﬁl nd’ogt sargyorpdininable ioad. whethern e@ﬁ@&ifabﬂﬁhﬂéﬂhﬁ@&hteem&m ‘qu“‘@ 6 NOin
step 372@1)15 vhi&nby b@npmcgesaﬂmgoﬂhé @ﬁfrbm (Pr0s@BRH%e, ke meagil o&d @ﬁ@eﬁt?rrpl ate
matchlng gﬁg40 E ﬁ ntlnu% hn’g mat chj ng _step

per f or rre § SIIHG, Véce F%*mnﬁ@ fagi1c rr%t AR A R ng
devi ce 1paﬂzdc®mim¢g coodudtien enplesli Rrefetabdy, tBOtwd preideeanined ronductiobenglescr i bed
with ref %fee@ﬁm SRR SO BRRAN AR tobleenor EREOBE Rl ©

pr OC§§SI nIg OI’ ne erm ne I mn
the fference between the current values scanned at the two predetermmed

conduction values exceeds a predetermined threshold, the dimmablity of the light
emitting device 6 is judged to have varied, thus the type of the light emitting device 6 is
re-set.

[0062] The device for controlling the output of the load, i.e., the dimming device 1,

30 according to the embodiments of the invention has been described in detail in
combination with the drawings above. The method for controlling the output of the load
according to the embodiment of the invention will be described with reference to Figs.
7-11 below. This method may be performed by the device for controlling the output of
the load described above.

35 [0063] First, the method for controlling the output of the load performed by the
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off the light emtting device 6 or dimmng the light emtting device 6 in
an event that the preset |oad type acquired in the preset |oad type
acquiring step S710 is the non-linear dinmmble |ight emtting device,

wi t hout affecting the normal use for the user. 25 [0068] Firstly, in the
conduction angl e range determ ning step S731, the range of the conduction
angle is determned in accordance with the current angle at which the |ight
em tting dievhing @V@pér@c@ﬁlnguprtbmtmbmhmdmt dfgherimiention wdhbeidescahedawithe

associ at eghiefh ttohl%elﬂ(g\mchzﬁ{nag &h e7 6y ERRAP]N FON m@Td&hollfla§r M Ni ng
(?:I\gn Oca

t he conduct|on angle ran int pattern dquiring step’ S732,
t he | ocal NSHJE ONA QRIMME 9 ta’r@e%fét‘éﬂdrﬁm@éc%ﬂ%éﬁepcﬁ? lﬁn@P@nth&lﬁg%tqn@léiéqU| red

by scanni fgtchingl sep8730n8d hARDE tehlifate Hai@iMg &éps7Mxanpl e, the average | oad
current) flowing through the Iight emtting device 6 in response to

changiing [odwa) co}hchﬂl@; inathe @&gb@lo@cﬁ t;tﬁaelcqmpmg sk Ymbof a@q)rwdr;] Ivad t%/ﬁ&om%ﬁr m ned
conduct i op_,an .20 e ocal resenting.the relationshi
bet ween tﬂ%ﬁsegxélﬁh §tacg"rl1lred %pgﬁiaﬂé]t‘)ﬁ?om‘?f% ‘?ﬁ-‘é"ev%w g% dﬂduct i on
angl e of @drvenfveripuautmtmlly dgeecting 00 1@jdTypan withrthe tmethndlss@n ds thatetisabgsedt ep
S733, th

ein"Qk ?@reg ink @1 P&tt er%@h&ﬁfo‘ﬁ I@&%T/@N%@OM@@S%@S Bﬁ)tu ﬁ{%‘thfar ge

acquiring step S73271s SO as
wavef or m 4a¢ Bfﬂ‘?ﬁ’f’#o&&h ui*tr simganugl gwuhgthes the kpad i nitigd] YsléStfiﬂ?dc o thadoagkisp S733

i s ofdi0i on@placed, [f[§}xkdhpNext, in the matching step S734, the local pattern
acquired in the local pattern Sacquiring step S732 is matched with the

| ocal patjetssin Wdx if thé @redet Rnrammp@ acquin@d dh i the passgl Bad amgﬁa(tqilulﬁﬂ’gestep
pre-stor 1pUE %ﬁ'tl n@ﬁ‘t&lglrn%blie ee Yfligoglzsllegﬁ’}z%:{n the rdcessn%%jartocue%id 6%% e light

step S73 thé "Control par arre
em tting tegpetinueus mmiatasnatﬁenmmp rﬁ]ﬁ{) gnérsuluﬁpqmﬁlduwmds engealisonste

enabl i ng tRAGlAPRALRRINLALP ugrtup illumnation of the light emtting device
6 10 and/or the m ni num conduction angle for enabling the light emtting

devi ¢6 6[¢oeslop@ratﬂee icBnikdre, (oWRShrebti BAY rt§§e$ a8, 1ri $h Upratietbali Ntype

accordance wt sult of the matchi er e mat g step
$734. [ 0GTSFTRE SPATIY 1f Sree pRdRE e B TR Lot £n Al o SR B9
shown i n thémthd prddessing directly proceeds to the discrete template matching step S740.

[0067] Next, the continuous template matching step performed by the continuous
template matching module 22 in the dimming device 1 according to the embodiment of
20  the invention will be described with reference to the flow chart as shown in Fig. 8.
Preferably, this processing is performed at a predetermined timing such as when turning
off the light emitting device 6 or dimming the light emitting device 6 in an event that
the preset load type acquired in the preset load type acquiring step S710 is the
non-linear dimmable light emitting device, without affecting the normal use for the user.

25 [0068] Firstly, in the conduction angle range determining step S731, the range of the
conduction angle is determined in accordance with the current angle at which the light
emitting device 6 operates currently and the minimum conduction angle associated with
the light emitting device 6.

[0069] Then, after determining the conduction angle range, in the local pattern
30  acquiring step S732, the local pattern within the determined conduction angle range is
acquired by scanning at least one form of the current (for example, the average load
current) flowing through the light emitting device 6 in response to changing the
conduction angle of the input AC voltage within the determined conduction angle range,
the local pattern representing the relationship between the scanned at least one current

35  form and the varying conduction angle of the input AC voltage.
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mat ching step S734 may further include a first normalization sub-step
S7341, a first 15 matching sub-step S7342, a second nornalization sub-step
S7344 and a second matchi ng sub-step S7345. [0074] Specifically, firstly in
the first normalization sub-step S7341, the local pattern acquired in the

| ocal pattern acquiring step S732 is normalized at a first ratio, the first
ratio being a ratio of a start point of the acquired |ocal pattern to a
start poilA€70bf Thes, inkainome fleting siepwi7s hi the nhise détherlntat pdttaonadystddin angl e
range in {Heopl Gafbr K4uiiiy rs@éﬂ N3 iseﬁft‘erE(?@Pla@tt@ ff?ﬂ(er toﬁ@tﬂe't@ﬁﬁ(/el q e, [0075]

Then, |nthef|rst mat chi ng sub-s the | oca attern n ized in
the fi rstwﬁﬁ?ﬂﬁmﬁ%ﬁﬁpﬁwnsﬁbsg%@dl@?gﬂﬁt t|h§ nfige @H%ngl\ﬁt?mg?%els |0@Eama pattern

thin t d duct th t tern
terpl at e B na Pt @ae PRR I8¢ SoTby e Pifem Hauivel bt dbabes siar
succeéd (MQuirmgsttapSB234H)atchHelaviflr the dsi partapn odhadthetdotekimed eondgttion
nor mal i Zaﬁdgg’@raﬁ ‘pmsﬁ,)g S%S%é g‘lfg‘}%{é%ténﬁ Iocal pattern acquired in the

| ocal patt qU| r| nor “ed at a second rati o t he
second T 3hi70) DEARG fhal aﬁl' theClipdarift Ahidp B! ! %Jnlﬂ’gl GA & dr O trern
to a start point of | ocal™ pat rm ned con

angl e r angBISfiAn PH‘é’ub?%th§ figheemiing @fﬁ‘tlce?,@ SB‘éh @%ﬁhﬁ TRig IR tSErtgp CPh‘éUCﬁQﬁ I i near

di mabl e Ar;gwfor%n@bmg fHérﬁ) rd rlﬁﬁtd'lgtaﬂﬁﬁ @1mxﬂﬁaﬁ&p6ﬁqsish@¥%%numgsa@v@ce86 343) ,
as, varil e

t hat f th the load is
Forsdl g r Gt SpHE Rl R pEag Mt FubtiB fdee § noms

patt er n northaldwsstbiighthése sts dndpdutediinl dczatdanoe with st epulSFBte machiagched

W th thepgagﬁ%e@ﬁ{ﬁlgmtmngétﬁgm determ ned conduction angle range in the

current ttern t e non-linear dimmble |oad. [0078] If the

mat chi ng gegs n@&oﬁa&gﬁ%e@ﬂ%ﬁe eﬁibgem%%%e 1h$redt169' é‘sasfhs%n ina §htﬁ

characterl st cs of the ty have varied, then In dat i ngzﬁ FS&,
rfatif aIIy

the cont rBRCBNG SfepnB{id i fufths inplyde st fl?lﬁ&haémrb@lbestm S4
updatiéd hyattlehgr subhgeg S78h2, heaicthi® dosmehzatisn asdbitey RF3RPI &iid lansdcddgd | ocal

pattern, ni mum sl ope, a nonotoni c decrease and nonotonic
i ncrease %ﬁgﬁ%% FtS?gZ§4§ﬂa | ocal valley and a |local peak ) extracted from

the scanpgd,l O%%%%lﬁgél are [f'?stltyl R {fe Esq n%k%gl%iloﬁ b ¥te§ %%E 1k %ﬁ% ?ocapP%tteﬁxé

non- Ilneé ﬂ P on ¢ arac ri’s devi ce
6. Addit |a@91arqdym the lodaf patteen pequitinggfeB 3732 dxisormyvitiged nt &ﬁ@p r8RB4IE) first he

origi nal (G@Nb&iRG a PAIASYEL £kt &nﬂ@f At ﬁé({l\@t‘éd 16QP5erds £@0 BEins 8EMefI6 QM t he

abovs the contyol par arreter for the en Ssi on
0 ~ pattern within the determined conduction angle range in the pre-stored current pattern

template of the linear load.

[0075]  Then, in the first matching sub-step S7342, the local pattern normalized in the
first normalization sub-step S7341 is matched with the local pattern within the

determined conduction angle range in the current pattern template of the linear load.

25 [0076] Next, if the matching does not succeed (NO in step S7343), the processing
proceeds to the second normalization sub-step S7344, in which the local pattern
acquired in the local pattern acquiring step S732 is normalized at a second ratio, the
second ratio being a ratio of a start point of the acquired local pattern to a start point of
the local pattern within the determined conduction angle range in the pre-stored current

30 pattern template of the non-linear dimmable load. Furthermore, if the matching
succeeds (YES in step S7343), that is, the type of the load has varied, then the type of
the load is re-set.

[0077]  Next, in the second matching sub-step S7345, the local pattern normalized in

the second normalization sub-step S7344 is matched with the local pattern within the

13



output of the light emtting device 6 is updated in the updating step S735
only in the event that the matching results both in the first matching
sub-step S7342 and in the 15second matchi ng sub-step S7345 each indicate an
unsuccessful matching (i.e., NOin steps S7343 and S7346). [00801 According
to one specific enbodi nent of the invention, as showmn in Fig. 10, the
updating step S735 may further include a control paraneter identifying

sub- st ep $7@Bunecthdonduction aoglepangmit the aprat paigers Ubmplasp oSTIBS5R0n-Hoear

[ 0081] Speginfhal loud, first, in the control parameter identifying sub-step
S7351, the control pararret er for the light em ssion output of the Iight

em tting [0e¥j cerfGhé %dtﬁﬁﬁ%'df)b@ﬂotbwc&é‘édemd) ng 4t Bhesd)eat miRaRs thitemacqui red
| ocal pattern. Next, .int

e control anet dat i step S7352, the
control  pUFSTSACY BF UHniYRei BAE Waieds 115G 18P dPdeines S%Bdggﬁédﬂ\‘/ﬁ EPtEGhe
contrd pperraﬁethe fori tle ighf emdtmgl deviee 6Q§tantdma®ﬂalay‘rap@ned e néflefritigh® the
25sub-ste 00 e, di te tenpl ate tchl n
per f or medi%%tﬁz %éc}h%lss%@gr%my? Omt t?e loca %E}'tltré% A RGuE A arf“{%‘é’lg’a‘u Sﬁr?ﬁonﬁ devi ce
1 accordi mgthgmt? r@mmdnmnnotoﬁwtlhereasre\ﬁélﬁtacmsmsl, la lbenl deHey ndkd lbeuldet ai |
with ref gfseﬂaﬁqeexmct&@%mm MY ehalh 15&1 Eh@em 1dy as'd RudhARGRT p&p@ig%tebtﬁt Hout

performed when the Iight emtting device 6 gperates nor

af f ect i ng*AnnSaH R the gperatinn %h%aca?éﬁcs deb‘813¥htﬂ‘5ﬁk§lalqe§ilce |6nAflﬁ]é10é%1é‘>ht t hat

the gi0esef theadattying sueeréds QY HN if RepPBesad), hieadritaP cos@dli pardfetet 6p S710
is the non- I r}ﬁ%r di mabl e | oad or |inear |oad, ether the characteristics
of theI| ?llflé tting device 6 have varied, e.g. being dinmed off or

ooy YO R IO LSRR T i v

t he preseutpuwad thgl Hehtaergjtiineedevies h?eumﬂaéesdem ﬂheamd@tmestaté} 3y only istthp S710
' S the NQRehi ihﬁﬁfhe%ﬁﬁﬁﬁkeregﬂé%otﬂmﬁttﬁkeﬁrstt hﬁat!:ﬂlﬂé"tsuﬁ gfehtﬂﬂg2 %Mllﬁe[%]@ I's

of f i acc ance, w the val ue ¢ e current
S‘JESe Sﬁﬁfélda%léﬁcg@g %Ugé&pcg?%nw fm%ﬁﬁtﬁ@nwn@%cs@ﬁéw maghingdke- NF i ng
deV| ce 6 sspaIsTedt aid $Ts6p.Urrent conduction angle and the current val ue at
the m ni mum conduction angle in the pre-stored current pattern tenpl ate of
t he non- [G0R@ar Adicomiaiy © dnoaplecifSpenbddimaht of thé nvthieondad Stemeniadiy.al ke by

whi ch t he, GuEr aépvg {18 f%@ﬁ&%aﬁdém&% {A&&?@&'&#ﬂ?@lgg @ggﬁeg g73spmal | er

than the curr t mnlrrumcon re-stored
current ad taéphtr@léﬁitﬁnaﬁtt@r uidatipgsub-step S7352.

20 [0081] Specifically, first, in the control parameter identifying sub-step S7351, the
control parameter for the light emission output of the light emitting device 6 is
identified by referring to the feature of the acquired local pattern. Next, in the control
parameter updating sub-step S7352, the control parameter for the light emitting device 6
is updated with the control parameter identified in the control parameter identifying

25  sub-step S7351.

[0082] Next, the discrete template matching step performed by the discrete template

matching module 23 in the dimming device 1 according to the embodiment of the

invention will be described in detail with reference to the flow chart in Fig.11. This

processing may be performed when the light emitting device 6 operates normally,
30  without affecting the normal use for the user.

[0083]  Typically, in the event that the preset load type acquired in the preset load type
acquiring step S710 is the non-linear dimmable load or linear load, whether the
characteristics of the light emitting device 6 have varied, e.g. being dimmed off or

flickering, is judged by performing single-point matching.
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10 non-linear dimmble load is |larger than a predeterm ned threshold, then
the light emtting device 6 is judged to be dimed off. [0085] Moreover, in
the di mm ng-of f judging step S741, in the event that the preset |oad type
acquired in the preset |oad type acquiring step S710 is the linear |oad,
whet her the light emtting device 6 is dimed off is judged in accordance
with the value of the 15 current (for exanple, the average |oad current)
f1owi ng tIA98UghSpastidallghin teamilinming-aiEirdgmgtapciieth the evérd thatithepteset

conduct i Ofbaan@b@ a’éﬂﬁﬁr&i R QR LREE Nek r&'d?fulﬁx%{ g%ﬁoéﬂ’o Esh@nepfl&gﬁm%[rm n?g

current t resthci ggf g E current vaI assocl | oad
wel | - knowhmBagie ge ¢t @dﬂ}enhghfeelalﬂtfln&rf%fvr?&késlst Hemnsd gHt ifedusized inhe
linear |i gmrcam:é tvitl’i@hdjﬁmdl&‘thécﬁ@éﬁ@%for e@ﬁ fth@avbéryge lohd tlneer® fidwwimpnce

val ue nt e scapned at th rent conduction angl e
i's smaqbl ef ?lf%nt ﬁégigrﬁgﬂt@f’gr V?‘fg SEAPE tat r‘é‘gTFél 80? CF‘B’F Gogler3dnthy
pr edet er néureaht tvabwes holtly, ntihiemurh heondiighin emglé tinnthedpreist@ed dusrepii@gegnt o be

di mmed of t
S7an ¢ nat ety pERESonitinehy aiBnd HEIRSE SRl E SPYE QIR ) WEZHI0 S P
type of tWE qurght V?ém ﬁ@anngd zsd@vw@ne cprducton engle 58 epatimathipn thood7int| n t he
flickeri nglidigghd Qnﬁlhﬁfﬁl &%ﬂl%ctl(ym%ékefn thB8rd-4teRH cﬁ%ﬁttﬂaﬂgrndt@fﬁ'pfa%e 5f th8

flic udge ng val ues of the c ent (faor exanple, the
aver g?e ‘g%{]d]s%{ﬂ r ﬁ g%gp {aFﬁEBJ #n tahBreF‘Ftﬁ’ﬁ’Pm% f rteﬁlﬁﬁé»dgk‘ipc@e eightanned
at the samitiing devinde @@m@ﬂg@ﬂlt@he dingh&l offi several operation cycles. If it is
judged that the light emtting device 306 is flickering (YES in step S745),
the | oad [#08pk iMoreveein (fstctipmﬁﬁgr%ff jufl@iag8iepl $741s ip deséviehethino ttevimeskt t he
circunst al@&& gk@c%\meghn rkéegiHad? d 4o Bin gsgﬁlrﬁ)%eilg id ﬁlbfl ne&rklggd "he a{e di med

of f due t proprlaeoera

j udgnent tﬁ% fig léfélige‘#qVé‘tei £§S Gmnadeothsnufgaseiaracaednngs) \élth tedvadie Qﬁ%bel i near

| oad 1des wmﬁd(f@mampw aer fbdgh 'MHdQ‘ﬁh@ﬂt) tlovich ﬂmurgg tp@ngmreﬁﬁ@ﬁg defict he
devi ce 35and en f" {}ﬁ t he, user to obtain bett

;
[ 0089] Furt A& SUFRE Enduglion pgele agd &Lﬁngﬁf’f?’Hnﬁ gr&rnéélérﬁsl}%%&h? ype
acqui r i ngredegrmErdiocurent theeshold-Heimeacurnan vaiuaaskatddoaih thM‘le&dlazhldhhe

h t t tt
i b |V S e e Al BT AndES s SREhEIEOP I RO gy
mat chi ng.enBitingodryj@pls: idwashl fvggﬁClﬁCﬁlly, hié tleki mf&b@ﬂcm\sall}mbbg ivrigcs thepcuBmons,
whet hor tagietchARAIak 'tﬂeycuﬂfenf &ﬁldhbtﬁm arfpfd fstshﬂiﬂe B4 B Be ?rxﬁﬁgéd &frdn$ | Udged

b conpar, l.u current (for exa e average current)

f|yow ng th‘iﬂ%ﬁﬁ% E*égqrt aéﬁﬂefﬁirwgﬂeéém ngolé &@aﬁ%agl&temmgoﬂ@a@ Brifri ned

conduct i gndgedgd bs dinkthed effabl y, the two predeterni ned conduction angl es may

be a full conduction angle and any conduction angl e between 36 and 900
[0086] If it is judged in the above dimming-off judging step S741 that the light

emitting device 6 is dimmed off (YES in step S744), the type of the light emitting
25  device 6 is re-set (step S747).

[0087] In the flickering judging step S742, whether the light emitting device 6 is

flickering is judged by comparing values of the current (for example, the average load

current) flowing through the light emitting device 6 scanned at the same current

conduction angle in several operation cycles. If it is judged that the light emitting device
30  6is flickering (YES in step S745), the load type is re-set (step S747).

[0088] It is possible to avoid the circumstances in which the light emitting device 6 is

flickering or dimmed off due to applying of inappropriate operation modes by

performing the judgment for characteristics of the non-linear dimmable load or the

linear load described above, thereby improving the dimming performance of the device
35  and enabling the user to obtain better dimming effects.
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10 respectively. For exanple, when the difference between the average | oad
currents scanned at the two conduction angl es exceeds a predeterm ned
threshold, it is judged that the dimmbility of the light emtting device 6
has varied (YES in step S746), and thus the |oad type is re-set (step S747)
to apply an appropriate operation node. [0091] It is to be noted that the
met hod descri bed according to the enbodi nent of the 15 invention

cor r espori@@89 o Fuither.df dgonragst deadi lype eedvadil e the, prepridogsblypt epguiing slepar e not

descri bedsyr detRi hod-NnddhendiediRRchoeiedi W%he? qhe Qﬁarﬁ&@ﬁstfc@ofm fhlaellght
correspondlr%égﬁscrlpt on in the devi ce’ enbodi nent,  and no r epeat ed

descri pt i FHIRS feyee Hemls, the dogppbil é%ewgrlgféé%gwaaﬂym@g%we

descri pt i parforhindwvoppethenstebingnbodi nents of the invention, wong operations
due to variation in load type, variation in |load 20 characteristics caused

by agiﬁng [moyarSmifmalljr,rin tlengiemadbilite jadping ik 88463, fvdrettex drpdiennadbilityrodng | oad
Lype 10 g 1M Lhithink R0R0I4 hany £7R RIEXA! HPCoRYAEANLATer BRALE §FJ:n0 and

updating t éristics
intelligi @iamptl%; thet averrgedpadhiunendeliowiag theangh Hstlight emmttmg dngp@ﬁfsoanmdce can

be obt ai nﬁclwo[&&%%nﬂlﬁedl c%nagct% ﬁgtegdpkﬁaﬁbly he %b@}!)?ed%aﬁmea%gnmmﬁ nt
pattern tenpl ates. of %Pear the naon-linear di | oad and

t he non-1% ’nﬂbhealﬂ%ﬁB? cpﬁ%énﬂﬁﬁngénbﬁé?QFﬁﬁP9n%96FEﬁWPQQaaﬁéﬁ@ry in
advarde thesmughelyaRomkxample whéh tiae rdfferéadey bet’fvsfa:en ftﬁé egetapg lbmhﬁém may

o oo e, Il AL Lol SIRLR el kg et RIS, L0 Wb
Furt her, wJMSdmomb@hnooﬁdwﬂhémenmmngbemeeédwseanai(ﬁE%m@S@pﬁ§4éndndeV|ces
may 30 al i In case of
bei ng inﬂ%g%g§€%%M#ﬁﬁ§B%§Qé§$§@9@@t %@%??gﬁﬁaggokg%g§%g§%n1constltutlng
the sof t yewog i gt 1srt§tbaldoee@ thatAe ﬁ{e@r@%SM%&&d@%w l‘mb(mlﬁ)leﬁt sogput er
haV|gg speci al i zed ar mar&s tructures e.of execut

S

1S C |
vari FIHEEOB TGRS 9 PTEECNP fiﬁ“%?li‘lg?@mﬁflbgﬁﬁr?é’mons which f’@G@g] | t
shal | f urdeh@ibeldeinnddtat i hizd nidﬂ&)dSétﬁbGdlmfemt ban bé)rsegmﬁmgl si&y c@sespbndii@cessi ng

may 35nat%|é‘% ;Jtlént?ﬁ'{he%)eg/{cn %ﬁl%s f%rﬁe'n And % osregper %Ht(fesc p%lgﬁ C uf S rr]r%q%e hg e‘inhe or der

as descri e s may b ored rr

i ndepe nd‘fﬂgbi 4 fﬁ%%@%gerpﬁ%‘ﬁrthe EQ(R/%%SJR%%E of lﬁtel eﬁr@ﬂg’e@ emgﬂi%{e&ltém% d

under st and tha nges and nodificatio e 1nvention in
addi t i on 10¥eNiRE, s"ﬁ@égf prergféadsr dpe i on V§§ﬂt1<ffbr1flh1<r?ér éyne. warkdign depardi ng

fronpphe oﬁ@x@@@n@ticstcﬁ@seamyedgmg)& vedalio$ Hpﬁnfb@?aﬁg@%néiﬂ@h@%f b£Ahp10R8d Obvi ous
5 to those skill.ed are .consi dered t

g HI L hall within the spirit and
scope of YRBE JoRdchips G e ipitiak egeniion fek %9}5@8@4 Rcapning H@él&oea%ﬁais and
nodi f i catupdatingatle iocad| cloettdristithén ireal etidne,0 thus Tingprovivg nhietlipibiligo of the g

i ndi vi du I i d features recited or
i ndi cate 5£Xn %gg&éﬁl H%%%?%ﬁﬂgggabﬁ?g%%wéggl%%@g%P%?conblnatlons of any
two or an'i)@S]Of It 1@%0 BL GBS d Wat HEAIYYYE Sescribed current pattern templates of the linear

25  load, the non-linear dimmable load and the non-linear non-dimmable load may be
preferably stored in a memory in advance through manual input. Alternatively, the
foregoing templates may also be current pattern templates which are identified when

initially connecting the dimming device 1 with the light emitting device 6.

[0094] Further, it is to be noted that the above series of processing and devices may
30 also be implemented through software and/or firmware. In case of being implemented
through software and/or firmware, a program constituting the software is installed from
storage medium or network into a computer having specialized hardware structures

which is capable of executing various functions when installed with various programs.

[0095] It shall further be noted that the steps of the foregoing series of processing may

35  naturally but not necessarily be sequentially performed in the order as described. Some
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10 CLAIMS 1. A device for controlling an output of a |oad, the device
conpri si ng: a conduction angle changing circuit adapted to change a
conduction angle of an input AC voltage applied to the |oad; 5a current
scanner adapted to scan at |east one formof a current flow ng through the
| oad in response to changing the conduction angle of the input AC voltage
applied to the |oad; and a digital signal processing unit connected
wi th the elihe&isps nexbhpeerfamediasacwomdyor inskspenighdy haragehgther.r cui t and
adapted to control the output of the load by 10 referring to a current
pattern rlg‘ﬁ?ﬁbseﬂi‘qsﬁdk’ﬁéﬂﬂ hsrashihpulseyngeestandifbatghanges end appdlifieatignymay he

Cﬁr rent spamaege idthetifeentibh e AldiS6RMNRE spadfi@dyRFipiiclDscE Fod GleRwaRgle of
t he 1 nput

AC vol wherei.n the digital si I iNng.uni i ;
a preset 162EE 5 dhs epr R troatrtioduafiuh FEPael i Bod BRI ER type.
of 15the tootwse akitled in the art ara @msidered aosfatlewjihiat the nepirithamig scopd uWfethadapt ed
g ¢ . t ohi . y e O
0 per Orirﬁlvglﬁfbtn'. ﬂl‘f?’tbsbe{ %%s?@ogi R a(flh&)?s% d;%%r;,&ts %ég %foggfﬁec{aln%sg%f%;n;@é&%dl ifi an

event that e preset e acqui e acquiring

nodul e i sthg ipRtipR.nEe iaventionl alsa ndtyiduste sicalledtizelyoneludescalk theestqpss and

mat chi ng R sG GRS iBESated HRtHeQPEY At ANKIEad AYAMJARE &SHbiRARSS of _
sub- nodul e adapted to &gternlnf a conduction angle’range in accordance with
a cur r ent®WINAPEMBROLNGISEPS AHICEUWENi mum conduct i on angl e associated with

t he I@ad; a local pattern acquiring sub-nodul e adapted to
acquire, in response to changing the conduction angle within the conduction
angl e range determ ned by the 25 conduction angle range determ ning
sub-nodul e, a |ocal pattern within the conduction angle range in accordance
with the at | east one formof the current flow ng through the |oad scanned
by the current scanner;
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a mat chi ng sub-nodul e adapted to match the | ocal pattern acquired by the

| ocal pattern acquiring sub-nodule and a | ocal pattern within the
conduction angle 30range in a pre-stored current pattern tenplate; and

an updating sub-nodul e adapted to update a control parameter for the | oad
in accordance with a matching result of the matching sub-nodul e.

2. The device according to claim1l, wherein the continuous tenplate

mat chi ng gpdyhgs furt her conpri ses: a noise filtering sub-nodul e
adapted to filter a noise of the |ocal pattern 5acquired by the | ocal

pattern acquiring geBfetdfrolling an outpiit of BfoddeMe GBviRE eQhFiififgt 0 claim 1,
wherein the matching sub-nodul e further conpri ses: a first

nornal i zati on seedndasticadagleathah@npofroEt adptddhe chageiar@ddi@valanpRidfahn at a

10first ratio,~the first. tio, being aratio of a start point of the
acquired ?%%%ﬁcﬁgﬁﬁﬁprb‘{gnb?gwg’point of the local pattern in a current

atteran tenpl at I r X icl St i section adapted
Fo naéﬂh tﬂg Ié%%ﬁ&%g?%g&%%ﬁ3%§% |%@%abva?%gg?%?E%ﬂ%%%%gpﬁ%gﬁggnfgggtion
with the thedead ipsesperss toichanging the cemshidiien ingle afige énnuaAgevdliage hpplidrte ent
pattern t@eplaat ;hf the linear |oad; 15a second nornalization section
adapted to nornmalize the acquired |ocal pattern at a second ratio, the

second ratio bei ﬂ@fital ﬁighz%dom@fses&ﬂﬁg wliaténneled twidh tl%é"@ul?&ﬂbﬂcéltﬁﬁﬂafﬁﬁathe p?t tern
to a start point of .t ocal. paftern.in a curre attern of a
non-IineéPHQWﬁﬁ§HF§kTSEHgHEhﬁwgntam{adq%@ﬁ&bSWH“ﬂdPgﬁWhﬁ“§gég$gﬁﬁggépted to
mat cH Ot herefeodiad topattreem patermatprestiby réltdordbipamowetnnibe maldagtadniedbris @€t i on
with the i3 D) i e, i : ent

ot for Aot AhEED 0 b0 bihrirdt S A0 AL ) 98 BT Ral Ayl o B o

accor di n@»¢d°ok#g% m 3, wherein the updating sub-nodule is

wherein the digital signal processing unit comprises:

a preset load type acquiring module adapted to acquire a preset load type of
15  the load; and

a continuous template matching module adapted to perform continuous
template matching at a predetermined timing in an event that the preset load type
acquired by the preset load type acquiring module is a non-liner dimmable load,

wherein the continuous template matching module comprises:

20 a conduction angle range determining sub-module adapted to
determine a conduction angle range in accordance with a current conduction angle and a
minimum conduction angle associated with the load;

a local pattern acquiring sub-module adapted to acquire, in response to

changing the conduction angle within the conduction angle range determined by the

25  conduction angle range determining sub-module, a local pattern within the conduction
angle range in accordance with the at least one form of the current flowing through the

load scanned by the current scanner;

a matching sub-module adapted to match the local pattern acquired by
the local pattern acquiring sub-module and a local pattern within the conduction angle

30  range in a pre-stored current pattern template; and

an updating sub-module adapted to update a control parameter for the

load in accordance with a matching result of the matching sub-module.
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adapted to update the control paraneter for the load in an event that

mat ching results of 25both the first matching section and the second

mat chi ng section each indicate an unsuccessful matching. 5. The
device according to claim1, wherein the updating sub-nodul e further
conprises: 30a control paraneter identifying section adapted to identify a
control paraneter by referring to a feature of the local pattern; and a
control paraneter updating section adapted to update the control paraneter
for the load with the control paranmeter identified by the control paraneter
i denti fying sectilds.degice paeordiagite lazn domdieisen the contnyaus templateanaiching
feature qgammbﬁgﬂmatmhpﬂ§g;one 5 of: aturning point in the |local pattern;
a maxi mum sl ope in the local pattern; a mninmumslope in the |ocal pattern;

a nonot oni ¢ decr aase filteaingciudrisdile sadapred N6 filegas noakt & the BcADPA@AI C

incre%sez%ﬁgﬁgfﬁgﬁkﬁg%%gﬁkg%ggﬁaﬁégﬁﬂgﬂggébern; a local valley in the |ocal

pattern; ca fern. 107. The device accordi ng
to claiml, wherein the preset timing is a tinmng when turning off the |oad
or regulating the load. 8. The device according to claim1, wherein the

digital signal @ﬁ%@%ﬂc@gcéﬂ?iiih?ftb”cﬁ?&rl,%@Péih ?ﬁ@nﬁtcﬂir@csru%hﬁo%ﬁ@ﬁhﬂ}e

mat chi ng nodul e adapted to performdiscrete 15 tenplate matching, erein
t he di scr®¥®™ehpl ate mat chi ng nodul e conpri ses one or nore of the

fol | ow b- les;: .. .. . di nm ng-of f_judgj b- nodyl dapted t

| Udger n an eveie elien sraiB by 4 Srselied e Aed By o PRREE AL | oad
t ype 18cquinsi rgonthe firet iatio deimgre tatinadra dannpaivk of Headtquintibtdear pdrteen toad i s
di med ofd,| &i%mﬁg%ggl%a%}nhn% c\ﬁﬁjeh'tepa(&ferr;[ tgﬁp&% 5fee{-'ﬁnefa¥ R)\Q‘d,ng

a first matching section adapted to match the local pattern normalized by the
first normalization section with the local pattern within the conduction angle range in

the current pattern template of the linear load;

15 a second normalization section adapted to normalize the acquired local pattern
at a second ratio, the second ratio being a ratio of the start point of the acquired local
pattern to a start point of the local pattern in a current pattern template of a non-linear

dimmable load; and

a second matching section adapted to match the local pattern normalized by the
20  second normalization section with the local pattern within the conduction angle range in

the current pattern template of the non-linear dimmable load.

4. The device according to claim 3, wherein the updating sub-module is
adapted to update the control parameter for the load in an event that matching results of
25  both the first matching section and the second matching section each indicate an

unsuccessful matching.

5. The device according to claim 1, wherein the updating sub-module further

comprises:

30 a control parameter identifying section adapted to identify a control parameter

by referring to a feature of the local pattern; and

a control parameter updating section adapted to update the control parameter
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20 through the | oad scanned by the current scanner at the current
conduction angle and a current value at a m ni nrum conduction angle in the
pre-stored current pattern tenplate of the non-linear dimmable |oad; and to
judge, in an event that the preset |load type acquired by the preset |oad
type acquiring nodule is a linear |oad, whether the load is dimed off in
accordance with the value of the current flow ng through the | oad 25scanned
by the cufardhe logdamitte theagontrhb parameisnidentifieldi by iten cemingll pamndter igerstfeingr ni ned
current tggshol d; a flickering judging sub-nodul e adapted to judge,
in an event that the preset |oad type acquired by the preset |oad type
acquiring nodule is the non-linear dimuable |oad or the |inear |oad,

whet her the load is flickering by conparing val ues of current 30 fl ow ng

t hrough the | ool Beaknzd abyortiimg t6 Blaigre, wieedin e faatuteh@orﬁ i8Rs aUlch&tUne

it 110 Sk opSab i 1t apPBE T bR TG R e sl e e
preset | o@ehimypeslgpg i ﬂ@dow matternpresetotbwadletype crmpeiaristics nnﬂhﬂllecals a
non- | i neag,:aan adfnGH@tghl% 1h8@996 émﬁttc{%?irstlés ik 'T(‘S@lp hitde¥: 91 ctah@alll

e anned by

vari ed by caonparing  val ues current ow ng t rough t

t he curre@?méﬁgﬁﬁewnﬁ%kFNd”ékéH@@é%ﬁiﬁﬁﬁﬂbonduct|on angl es.

The device according to claim8, wherein the two predeterm ned conductlon
Sangles are a full conduction angle and any conduction angle between 36 and

90 r ectivel . 10. The Vi C cor di to C m 1l,. wherein the
Ioadqggnprlsesy7Tthg?‘egﬁQnipgg) ? gﬁ??FﬂhggﬁéﬁﬂHBH%dS?éﬁ“ﬁ% ?ﬁﬁ air
condltloﬁemnngﬂﬂfhekmdormguMHM$ﬂdémee according to claim1, wherein the
formof the current conprises but is not l[imted to one of an absol ute

current average, a half-cycle current average, a root nean square current

and a current integration. 1512. The device ,according to claim1, wherein
t he control pargah‘gf’ device apsardiag to glaimela yhesrip thy digitah vignal pregeasing pnit

conduct i dorthérgtaEn@ikeblal digerare REPIAP mhatidns trdsdulkd a@ibtdlito Pbribine dirade and t he

m ni M tion,angl e ena t erat n a critical |owest
0t at 450 SBHE bARBRS pEREE e Bkl et RSyl tive® b oo
conpr|5|mqﬂe@fﬁmébﬁowtgadbtmpmkach|r|ng step of ach|r|ng a preset |oad

type of the | oad,
cflmmlng off judging sub-module adapted to judge, in an event that the preset

load type acquired by the preset load type acquiring module is a non-linear dimmable
load, whether the load is dimmed off in accordance with a value of the current flowing

20 through the load scanned by the current scanner at the current conduction angle and a
current value at a minimum conduction angle in the pre-stored current pattern template
of the non-linear dimmable load; and to judge, in an event that the preset load type
acquired by the preset load type acquiring module is a linear load, whether the load is
dimmed off in accordance with the value of the current flowing through the load

25  scanned by the current scanner at the current conduction angle and a predetermined
current threshold;

a flickering judging sub-module adapted to judge, in an event that the preset
load type acquired by the preset load type acquiring module is the non-linear dimmable
load or the linear load, whether the load is flickering by comparing values of current

30  flowing through the load scanned by the current scanner at the same current conduction

angle in a plurality of operation cycles; and

a dimmability judging sub-module adapted to judge, in an event that the preset
load type acquired by the preset load type acquiring module is a non-linear

non-dimmable load, whether the dimmability of the load has varied by comparing
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a continuous tenplate matching step of perform ng continuous tenpl ate

mat ching in an event that the preset |oad type acquired in the preset |oad
type acquiring step is a non-linear di mable | oad, 25wherein the continuous
tenpl ate mat chi ng conpri ses: a conduction angle range determ ning
step of determ ning a conduction angle range in accordance with a current
conduction angle and a_m ni nrum conducti on angl e associated with the |oad; a
| ocal pat Y&Res akguirentniowingptherugh cthapady seannpé 4wt theneurfest weasinen atdweent 30

fl ow ng t pregetgtmihb®cdidastidiang@gponse to changing a conduction angle of an
i nput AC voltage within the conduction angle range determned in the

conduction angle range determ ning step, thus acquiring a | ocal pattern
wi thin the conduction angle range, the |local pattern representing
rel ati onshi p bel.vihenlevive as@ading do akirh 8ashereiretht owmpeddetehiredrcoadictiand a

i IO I e. | ol 0 a_mat chi ste
of ryr;{‘v‘%h?ﬁg%ﬁ%fﬁ & 309 Sonflodol ahlB eV PEbRISton angle, penfelnab S Sl oP

with a | ot&respegtivelyn wi t hi n the conduction angle range in a pre-stored
S5current pattern tenplate; and an updating step of updating a control
paraneter for the load in accordance with a matching result in the matching

st ep. 14. e ,nret hod cording to clai 3, wherein the nethod
further conpri Asllé)s.}p‘iéﬁwﬁ%?c%r 1§ Eoe‘?l?lﬁb{’s‘f’}é@ﬁelﬁﬁq opd EPMPEses ah[]ﬁa%t@nsf)ft he

| ocal patd kgt cadtjugdedce,n falhend acaik cpatiti@en acquiring step. 15. The
met hod according to claim 13, wherein the matching step further conprises:
15a flOrst normalization sub-step of normalizing the acquired | ocal pattern
at a first ratio, the first ratio being a ratio of a start point of the
acqui red | ocal lpafhedeyigncsoring o ahimnt, vdterqin ghe formlof et qusrent tomprisssir r ent

pattern tieAm mtdindeddo bh&®8A4n 4R8Hite current average, a half-cycle current average, a

root mean square current and a current integration.

15 12. The device according to claim 1, wherein the control parameter comprises
at least one of a minimum startup conduction angle enabling an appropriate startup
output of the load and the minimum conduction angle enabling the load to operate in a
critical lowest state.

20 13. A method for controlling an output of a load, the method comprising:
a preset load type acquiring step of acquiring a preset load type of the load;

a continuous template matching step of performing continuous template
matching in an event that the preset load type acquired in the preset load type acquiring
step is a non-linear dimmable load,

25 wherein the continuous template matching comprises:

a conduction angle range determining step of determining a conduction
angle range in accordance with a current conduction angle and a minimum conduction
angle associated with the load;

a local pattern acquiring step of scanning at least one form of a current
30  flowing through the load in response to changing a conduction angle of an input AC
voltage within the conduction angle range determined in the conduction angle range

determining step, thus acquiring a local pattern within the conduction angle range, the
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a first matching sub-step of matching the | ocal pattern normalized in the
first normalization sub-step with the |ocal pattern within the conduction
angle range in the 20current pattern tenplate of the linear | oad, a
second normalization sub-step of normalizing the acquired | ocal pattern at
a second ratio, the second ratio being a ratio of the start point of the
acquired | ocal pattern to a start point of the |ocal E?ttern in a current

pattern t&spl adtierpfrenreseating irplatienshinheieen theaspanagddal Bastsensoframnef disi ng

sub-step elrrémbadh MEryiMcdn@s@ onRRbleMhdRpIBACZ8Haden the second
normal i zati on sub-step wth the | ocal pattern within the conduction angle

range in the cugmenthip@lstepr of inafehlngt Siedbedl RitteaN adduitedrin hemadl §atiead.

16. The ngg%%d aqpord{n% to clﬁin1%§f m@ere%ﬂlﬁhe control paraneter for the
30 1 oad i S9N A8 (R RAOGHAAESRGVIEER 40§ fongcHYL ATEIE HaRee it & RIS igords ul t s
of both i eurrdné patiars tenmplatehamdg sub-step and in the second matching sub-step

each indicate an unsuccessful natching. 17. The method according
to claimi13, what Bpdatingetapeaupdagng taegortuol phemetasrfpr itheelad in accordancea

control pai@axBheEhih gghh@yﬂ@gmﬁagﬁ?ygﬁ of identifying a control paraneter
by Sreferring to a Teature of the Tocal pattern; and a control

paranet er updating sub-step of updating the control paraneter for the | oad
with the control paranmeter identified in the control paraneter identifying
sub- st ep. 14. T8¢ nmEf®draetdrdihgao chimildgwheret tht Melhbd folkéralompikes: f eat ur e
conprises at least 10 one of: a turning point in the |local pattern; a

maxi ¥ sl ope ianaiseefiltestngl stepatfitfdtening a noisaiofithm lstad pettérn atduéreddn de lpadlt ern; a

nDnotonicmg@ﬁ{gﬁﬁgh%Q@;'cteristics in the local pattern; a nonotonic
i ncrease characteristics in the local pattern; a local valley in the |ocal

pattern; and a |l ocal peak in the local pattern. 1519. The nethod accordi ng
to claim 13, wherein the nethod is perforned at a preset timng whichis a

timng when turlsi ntheoinbtholl @acko@echgoto cR@H! B, i WigertiRethe 0agkching step furt®. The
met hod accg&%nn to claim13, further conprising a discrete tenplate
p

mat chi ng UERoY perform ng discrete tenplate matching, wherein the

2 g of T (e RS S a8 p AT e TR Bl Rl B abBR o0 P
type acquRtiedhs firdiialipbeissn mbaef aysret poguet thageguied losal pattom-toj angant

i bl e opach (BN Bhirdh b QB abATBAL Ao RsoRRGANCE i th 2 val ue of

the current flow ng through the load scanned at the current conduction
angl e and a curar @t maehi® Qb-stegTbMinBléMng the local pattern normalized in the first

normalization sub-step with the local pattern within the conduction angle range in the
20 current pattern template of the linear load;

a second normalization sub-step of normalizing the acquired local pattern at a
second ratio, the second ratio being a ratio of the start point of the acquired local pattern
to a start point of the local pattern in a current pattern template of a non-linear dimmable
load; and

25 a second matching sub-step of matching the local pattern normalized in the
second normalization sub-step with the local pattern within the conduction angle range
in the current pattern template of the non-linear dimmable load.

16. The method according to claim 15, wherein the control parameter for the

30  load is updated in the updating step in an event that matching results of both in the first

matching sub-step and in the second matching sub-step each indicate an unsuccessful
matching.
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25 conduction angle in the pre-stored current pattern tenplate of the
non-1inear di mmable |oad; and judging, in an event that the preset |oad
type acquired in the preset |oad type acquiring step is a linear |oad,
whet her the load is dinmred off in accordance with the value of the current
flowi ng through the | oad scanned at the current conduction angle and a
predeterm ned current threshold; 30a flickering judging step of judging, in
an event that the preset |oad type acquired in the Erefet Ioa? tépemh ]
acquiring ste he non-|inear di mmable |oad or the |inear |oa et her
thg Ioadgi s f|pl Li 1leilﬁ‘ngﬂ giRode aeRoEding go vMaimed 3 omvheisin &t updasinenger HiBeih t he
| oad scaneedpidest he sane current conduction angle in a plurality of
operation cycles; and a dimmbility judging step of judging, in an
event that the presst pbmmi:tetryiﬁmtﬁ“yiqgisnbdteiprbﬂlheltﬁylﬁgatcdnuaﬂp&mmetemgui ring
step ig aé@%ﬂhék??ﬁ%nﬂggf é &%@%ﬁd whet her the dimuability of the | oad
ues

has varie nparing va current flomﬁng 5 through the | oad

soanned at 1u0 PLAgl GLALARS g@ﬁﬁg%%ﬁ Shpfifing the contfhpakiRuILERE

accordi ng claim?2 term con

a full Wag@tlﬁhdhe mjlr%parﬁale@mde@aﬁ%a @ﬁmamj noéras@me(éqmﬁxenamb g@p
respectlvely 10 22. The nethod according to claim 13, wherein the
| oad conprises at |east one of a light emtting device, a fan and an air

diti 3, . Th d. l.aim 13, . wherein the
ggpn:E;OPﬁ; curre%‘ef%3§%$??§g§n%%{ aggﬁgt“ffr %%fgﬁw@ﬁﬁmBFES%a%%g%lute
currdft aener elye, tumingipbint yitiee bwnk pattergve maganuna stapet innthariosd) lpattﬁ’np arrent
and a Curlhﬁﬁﬁqufnnélgﬁgé' at {h%rlocal attern %%noJ&&ﬂ%%E&%?gea&%%c@rﬂﬁcé h &1 5%1 13,

wherein the contr par anet e conpri ses at rtup
conduct i d?ﬁttﬁﬁglaem@waﬁmp rigeradre ahprasisisaseinbe decat pairrout peral @allqm@ thead and

the m ni nyeal panecardonlioadiPetk BNARIdADpdthRen.| 0ad to operate in a critica
| owest state. 25

15 19. The method according to claim 13, wherein the method is performed at a

preset timing which is a timing when turning off the load or regulating the load.

20. The method according to claim 13, further comprising a discrete template
matching step of performing discrete template matching, wherein the discrete template

20  matching comprises one or more of the following steps:

a dimming-off judging step of judging, in an event that the preset load type
acquired in the preset load type acquiring step is a non-linear dimmable load, whether
the load is dimmed off in accordance with a value of the current flowing through the
load scanned at the current conduction angle and a current value at a minimum

25 conduction angle in the pre-stored current pattern template of the non-linear dimmable
load; and judging, in an event that the preset load type acquired in the preset load type
acquiring step is a linear load, whether the load is dimmed off in accordance with the
value of the current flowing through the load scanned at the current conduction angle

and a predetermined current threshold;

30 a flickering judging step of judging, in an event that the preset load type
acquired in the preset load type acquiring step is the non-linear dimmable load or the
linear load, whether the load is flickering by comparing values of current flowing

through the load scanned at the same current conduction angle in a plurality of operation
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cycles; and

a dimmability judging step of judging, in an event that the preset load type
acquired in the preset load type acquiring step is a non-linear non-dimmable load,
whether the dimmability of the load has varied by comparing values of current flowing
through the load scanned at two predetermined conduction angles.

21. The method according to claim 20, wherein the two predetermined
conduction angles are a full conduction angle and any conduction angle between 36°

and 90° respectively.

22. The method according to claim 13, wherein the load comprises at least one

of a light emitting device, a fan and an air conditioner.

23. The method according to claim 13, wherein the form of the current
comprises but is not limited to one of an absolute current average, a half-cycle current

average, a root mean square current and a current integration.

24. The method according to claim 13, wherein the control parameter
comprises at least one of a minimum startup conduction angle enabling an appropriate
startup output of the load and the minimum conduction angle enabling the load to

operate in a critical lowest state.
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