DESCRI PTI ON
TI TLE OF THE | NVENTI ON: | LLUM NATI ON DEVI CE, AND FRAME PROVI DED
W TH THE SAME
TECHNI CAL FI ELD
[ 0001]

The present inventionrelates to atechnical fieldof an
illumnation device used to irradi ate a painting, a poster or
a copy thereof (hereinafter referred to as a painting or the
like), and a technical field of afrane whichis providedwth
such an illum nation device.

BACKGROUND ART
[ 0002]

Conventionally, there are illum nation devices for
i1lumnating apaintingor thelike expressingat the sanetine
a daytime scenery and a nighttine scenery by using a speci al
pai nt which is caused by ultraviolet rays to emt or reflect
| ight (seePatent Literaturel, for exanple). Accordingtothis
type of illum nation device, due consideration is given to
ensure that the difference between a daytine scenery and a
nighttinme scenery is fully expressed. Also, this type of
i1lumnation device allows view ng of a painting or the |ike
in astate according to a gradual change in the nature froma
dayti ne scenery to a nighttine scenery, and al |l ows a vi ewer of
the painting or the like to feel the sense of anbi ence.

ClI TATI ON LI ST



PATENT LI TERATURE
[ 0003]

Patent Literature 1: JP 2880476 Bl
SUMWARY OF THE | NVENTI ON
TECHNI CAL PROBLEMS
[ 0004]

Now, there are sonme viewers of paintings or the like who
want to enjoy viewing a painting or the like while Iistening
to a nusical piece which is suitable for the painting or the
i ke, or who want to enjoy view ng a painting or thelike while
listeningtoanusical piecetheylike. That is, thereare sone
viewers of paintings or the |ike who want to enjoy view ng a
painting or the like while listening to a nusical piece, with
sound providing a great sense of anbience.

[ 0005]

However, although the illum nation device disclosed in
Patent Literature 1 is able to neet the demand of viewers who
want toenjoy viewingapaintingor thelikeinastateaccording
to a change inthe nature, it cannot neet the demand of viewers
who want to enj oy viewi ngapaintingor thelikewhilelistening
to a nusical piece, with sound providing a great sense of
anbi ence.

[ 0006]
Accordingly, the present i nventionhasits aimto provide

anillum nationdevicethat canfully neet t he demand of vi ewers



who want to enjoy view ng paintings or the |ike with sound
provi di ng a great sense of anbi ence, and a frane provided with
the illum nation devi ce.
SOLUTI ON TO PROBLEMS
[ 0007]

(1) An illum nation device of the present invention
I ncl udes a signal reception unit capabl e of receiving an audi o
signal fromoutside, a nusical piece extraction unit capable
of extracting continuous consonant sounds in the audi o signal
as a nusi cal piece, a perfornance state detection unit capable
of detecting start/end of performance of the nusical piece

according to a result of extraction by the nusical piece

extractionunit, afirst illum nationl anp capabl e of radi ati ng
ultraviolet rays, a second illumnation | anp capabl e of

radiatingwhitelight, andanillum nationcontrol unit capable
of controlling on/off of the first illum nation |anp, and of
controlling on/off and illum nance of the second illum nation
| anp, where the illum nation control unit controls the second
illTumnation lanp to repeat a patternin which illumnanceis

gradual lyincreasedinafirst predeterm nedperiodof tinethat
Is set in advance starting froman off state, maxi mum
illumnance is maintained in a second predeterm ned peri od of
time that is set in advance and that follows the first
predeterm ned period of tinme, the illum nance is gradually

reduced inathird predeterm ned period of tinme that is set in



advance and t hat fol | ows t he second predet er mi ned peri od of ti ne,
andthe of f stateismintainedinafourth predeterm ned period
of time that is set in advance and that follows the third
predet erm ned period of time, controls the first illum nation
| anp to repeat a pattern of being turned off in a fifth
predeterm ned period of tinme that is set in advance and t hat
Is during a tinme when the second illumnnation lanp is turned
on, and bei ng turned onin a sixth predeterm ned period of tine
that is set inadvance and that i ncl udes a ti ne when t he second
illTumnationlanpisturnedoff, causesthefirst andthe second
illumnation | anps to be turned on in response to detection of
the start of performance by t he perfornance state detectionunit,
and causes the first and the second illum nation | anps to be
turned of f in response to detection of the end of performance
by the performance state detection unit. The “audio signal”
here refers to a signal of a nusical piece to which noises are
added, and in the present invention, continuous consonant
sounds i n the audi o signal are extracted by the nusical piece
extraction unit as the sound of a nusical piece, but
di sconti nuous di ssonant sounds i n the audi o si gnal are treated
as the sound of peopl e wal king or envi ronnmental sound and are
not extracted by the nusical piece extraction unit.
[ 0008]

According to the configuration of (1), the second

illum nation |anp, which is capable of radiating white |light,



repeats a predeterm ned control pattern of increasing and
reducing theillum nance over tine, andthe first illum nation
| anp, whichis capabl e of radiatingultraviolet rays, isturned
of f during a predeterm ned period of tinme when the second
illTumnationlanpis turned on. Accordingly, by bei ng used on
apaintingor thelike whichis partially painted w th speci al
paint that emts light or reflects ultraviolet rays when
irradiated with ultraviolet rays, theillum nation device nay
allow a viewer to perceive a change in the expression of the
painting or thelike with a great sense of anbi ence and a great
sense of surprise, and nay thus offer the viewer deep

rel axati on.

[ 0009]

Furt hernore, according to the configuration of (1), the
illum nation control unit causes the first and the second
illumnation |l anps to be turned on in response to detection of
the start of performance by t he perfornance state detectionunit,
and causes the first and the second illum nation | anps to be
turned of f in response to detection of the end of performance
by the performance state detection unit, and thus the past
demand of vi ewers who wanted to enj oy vi ew ng a pai nting or the
like while listening to a nusical piece, wth sound providing
a great sense of anbience, nmay be fully nmet. Accordingly,
vi ewers may experience even deeper relaxation by listening to

a musical piece while viewing a painting or the Ilike.



[ 0010]

(2) According to the illum nation device of (1),
preferably, the nusical piece extraction unit includes a data
conversion unit capable of generating frequency data by
appl yi ng Fouri er transformon data of the audi o signal, a band
extraction unit capabl e of extracting data of a specific band
correspondi ng to the conti nuous consonant sounds fromthe
frequency dat a, and a nusi cal pi ece presence determ nati on unit
for determning that the nusical pieceis present inthe audio
signal, in response to extraction of the data of the specific
band by the band extraction unit.

[ 0011]

According to the configuration of (2), since there is
provi ded t he band extractionunit that i s capabl e of extracting
data of a specific band corresponding to the continuous
consonant sounds fromthe frequency data, the mnusical piece
presence determ nation unit nmay easily determ ne whether a
nmusi cal pieceis present inthe audi osignal or not sinply based
on the result of extraction by the band extraction unit.
[0012]

(3) According to the illum nation device of (2),
preferably, the performance state detection unit detects the
start of performance when the nusical piece presence
determ nationunit determ nes that the nusical pieceis present

in the audi o signal, and detects the end of performance when



a state where the data of the specific band is not extracted
by t he band extracti on unit continues for a period of tinethat
is set in advance.

[ 0013]

According to the configuration of (3), the performance
state detectionunit may easily detect start/end of perfornmance
according to each output of the nusical piece presence
determ nation unit/the band extraction unit.

[ 0014]

(4) Accordingtotheillumnation devices of (1) to (3),
theillum nationcontrol unit includes astorage devi ce storing
apluralityof control patterns, and sel ects one control pattern
by sel ectingfromthe plurality of control patterns and perforns
control according to the one control pattern sel ected.

[ 0015]

According to the configuration of (4), since there is
provi ded the storage device storing a plurality of contro
patterns, and one of the plurality of control patterns is
sel ected and control is performed according to the one control
pattern selected, variations in the tenporal changes of one
painting or the |like may be increased.

[ 0016]

(5) Preferably, the illum nation devices of (1) to (4)

i ncl ude a transm ssi on devi ce for i ssui ng an operati on si gnal,

and a reception device for receiving, and supplying to the



illumnation control unit, the operation signal fromthe
transm ssion device, where the illum nation control unit
perfornms selection of a control pattern according to the
operation signal.

[0017]

The configuration of (5) is quite convenient in that,
because t he control pattern may be sel ect ed by operati on of the
transm ssion device, an arbitrary control pattern nay be
sel ect ed by operation froma sofa away fromthe pai nting or the
i ke, for exanple.

[ 0018]

(6) Preferably, theillum nationdevicesaccordingto (1)
to (5) include an indicator lanp for emtting |light of a
plurality of colors, where the indicator lanp emts |ight of
a col or correspondingto acontrol pattern accordi ngto any one
control pattern sel ected.

[ 0019]

According to the configuration of (6), the current
control pattern may be visibly checked by the indicator |anp
which emits light of a color corresponding to the sel ected
control pattern.

[ 0020]

(7) Accordingtotheillumnation devices of (1) to (6),

preferably, thefirstillumnationlanpisoneof anultraviol et

| anp and an ultraviol et LED



[ 0021]

According to the configuration of (7), the first
il lum nation | anp may be sel ected froman ul traviol et | anp and
an ultraviol et LED according to the usage of the illum nation
devi ce.

[ 0022]

(8) Accordingtotheillumnation devices of (1) to (7),
preferably, the second illum nation lanp is one of an
I ncandescent |anp and a white LED
[ 0023]

According to the configuration of (8), the second
i1 lum nation | anp may be sel ected froman i ncandescent | anp and
a white LED according to the usage of the illum nati on devi ce.
[ 0024]

(9) Aframe of the present inventionis a frame provided
with any one of the illum nation devices of (1) to (8).

[ 0025]

According to the configuration of (9), the sanme effect
asthat of theillum nationdevicesof (1) to(8) may be achi eved.
ADVANTAGEQUS EFFECTS OF | NVENTI ON
[ 0026]

According to the illum nation device of the present
i nvention and the frame providedwiththeillum nation devi ce,
t he demand of viewers who want to enjoy view ng a painting or

the like while listening to a nusical piece, with sound



provi ding a great sense of anbience, may be fully net.
Accordingly, viewers may experience deep rel axation by
listening to a nusical piece while viewing a painting or the
li ke.
BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0027]

Fig. 1 shows a perspective viewshow ng a state where an
il lum nation device according to the present invention is
attached to a franme, and a painting in a state where the
i1lum nance of an incandescent lanp is at the maxi num

Fig. 2 is a perspective view showing a renote contro
transmtter unit used for the illum nation device.

Fig. 3 is a bottomview show ng a configuration of the
i1 lum nation device.

Fig. 4 is a block diagramshowi ng a configuration of a
control circuit of the illum nation device.

Fig. 5is a block diagramshowi ng an interna
configuration of the control circuit.

Fig. 6 is aflowchart show ng an exanpl e of operation
of the control circuit of the illum nation device.

Fig. 7is a flowchart show ng an exanpl e of operation
of the control circuit in a routine process.

Figs. 8(a) to8(c) are graphs show ng exanpl es of a change
over tinme in the illum nance of an ultraviolet |anp and the

i ncandescent | anp.
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Figs. 9(a) and 9(b) are graphs show ng exanpl e
nodi fications of control patterns shownin Figs. 8(a) to 8(c).

Fig. 10 is a perspective viewshowi ng a state where the
il lum nation device according to the present invention is
attached to a franme, and a painting in a state where the
i ncandescent lanp is turned off.

DESCRI PTI ON OF EMBODI MENTS
[ 0028]

Herei nafter, specific enbodinents of an illum nation
devi ce according to the present i nvention, and a frane provi ded
with the illumnation device will be described in detail with
reference to the draw ngs.

[ 0029]

As shown in Fig. 1, anillum nation device 1 is used by
being attached to a frame F holding a painting P which is
partially drawn with special paint that emts |ight by
ultraviolet rays or that reflects ultraviolet rays. The
pai nting P shown in the present enbodi nent depicts a scenery
of a beach, and the sun, the nountain, the sea, the pal mtrees
and the like are drawn with ordinary paint that is
conventionally used, and a crescent noon-shaped figure P2 is
drawn wi t h speci al paint insideacircular figure Plindicating
thesun. Also, inthepaintingP, P3indicatinglight of alight
house and a figure P4 which is a reflection of the noonlight

fromthe crescent noon on the surface of the sea are drawn with
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the special paint. Additionally, each of the figures P2, P3,
and P4 drawn with special paint is showm in Fig. 1 by broken
l'i nes.
[ 0030]

Furthernore, as showninFig. 1, theillum nation device
1 includes a device main body 2 that is nounted and fixed on
the top surface of the frame F, a first arm 3 whose base end
is fixed tothe |left side of the device main body 2, a second
arm4 whose base end is fixed to the right side of the device
main body 2, and an illumnation unit 5 that is rotatably
supported by the tip ends of the first and the second arns 3,
4,
[ 0031]

A control circuit 23 (see Fig. 4) serving as an
il lum nationcontrol unit for turningonor off first and second
i1 lum nationlanps describedlater isbuilt intothedevicenain
body 2. Also, asshomminFig. 1, thefirst and the second arns
3, 4 are each fornmed to have an arc shape and are hol | owi nsi de,
and | ead wi res, not shown, are di sposed insidethe hollowfirst
and secondarns 3, 4. Additionally, theleadwireselectrically
connect the control circuit 23 (see Fig. 4) and an ul travi ol et
| anmp (bl acklight) 15 (see Fig. 3) serving as a first
illTumnation lanp and a first i ncandescent |anp 16 to a fourth
i ncandescent | anp 19 (see Fig. 3) servingas secondillum nation

| anps, the | anps being di sposed inside the illumnation unit

12



5.
[ 0032]

Furthernore, as shown in Fig. 1, the illum nation unit
5attachedtotip end portions of the first and the second arns
3, 4 includes a |l anpshade 6 havi ng two arc-shaped parts 6a, 6b
of integrally fornmed netal or syntheticresin, for exanple. As
shown in Fig. 3, inside the | anpshade 6, there are provi ded a
| ong and narrow front-side attachment menber 8 which is fixed
on the inner forward surface of the | anpshade 6 by a screw 7,
and a |l ong and narrow rear-side attachnent nenber 9 which is
fixedontheinner rearward surface of thel anpshade 6 by a screw
7 and whichis parallel tothe front-side attachnent nenber 8.
Al so, as shown in Fig. 3, left and right blocking plates 11,
12 are fixedtothe left and right end sides of the front-side
attachnment nenber 8 and the rear-side attachnment nmenber 9 by
screws 10. A pair of connectors 13, 14 including connection
termnalsisfixedonthebacksideof theleft andright bl ocki ng
plates 11, 12. The ultraviolet lanp 15 serving as the first
illTumnation anp is attached to the connectors 13, 14 in a
det achabl e/ att achabl e manner. Al so, the first incandescent
| anp 16 tothe fourthincandescent lanp 19 arelinearly attached
on the rear side surface of the front-side attachment nmenber
8.

[ 0033]

Furthernore, theultraviol et | anp 15 andthe i ncandescent
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| anps 16 to 19 of the illum nation device 1 are controlled by
the control circuit built intothe device mainbody 2. As shown
in Fig. 4, the control circuit includes a CPU (Centra
Processing Unit) 23, and operating power is supplied thereto
by a power supply circuit 22 to which power is supplied by a
commer ci al power supply 20 via a main switch 21. Furthernore,
the CPU 23 includes a storage unit, which is a storage device
(menory), as described later, and is connected to the

I ncandescent |anps 16 to 19 by a first driver circuit 24 to a
fourthdriver circuit 27, respectively. Also, theultraviol et
| anp 15 is connected to the conmerci al power supply 20 via the
main swtch 21 and a switching elenent 30. The sw tching

el enent 30 is controlled by the CPU 23.

[ 0034]

Mor eover, as shown in Fig. 4, arenote control receiver
unit 28 serving as a reception device is connected to the CPU
23. The renote control receiver unit 28 receives operation
signal s i ssued by arenote control transmtter unit 29 serving
as a transm ssi on device, and supplies the signals to the CPU
23. The CPU 23 is configured to enable various settings
descri bed | ater according to the operation signals.
Furthernore, as shownin Fig. 4, asignal receptionunit 50is
connected to the CPU23. The signal receptionunit 50 receives
an anal og audi o signal, which is a nusical piece wth noises

added thereto, fromoutside via a m crophone (not shown),
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converts the signal into a digital audio signal, and supplies
the digital audio signal to the CPU 23.
[ 0035]

Each of the i ncandescent | anps 16 to 19 is control |l ed by
the CPU 23 and t he correspondi ng one of the driver circuits 24
to 27 torepeat turning on and off (see the graphs in Figs. 8(a)
to 8(c)). As shown in Fig. 4, each of the driver circuits 24
to 27 is configured froman NPN control transistor 24a whose
base termnal is connected to the CPU 23, and a PNP dri ver
transi stor 24b whose base term nal is connected to a col | ector
term nal of the control transistor 24a. An emtter termna
of thecontrol transistor 24ai s grounded. Al so, apower supply
voltage Ve is supplied to an emtter termnal of the driver
transi stor 24b. Mreover, as shown in Fig. 4, each of the
i ncandescent | anps 16 to 19 has its positiveterm nal connected
to a collector termnal of the driver transistor 24b and its
negati ve term nal grounded.
[ 0036]

Furthernore, the CPU 23 is provided wwth a storage unit
(not shown) serving as a storage devi ce (nmenory). For exanpl e,
the illum nance values of the ultraviolet |lanp 15 and the
i ncandescent | anps 16 to 19 responsi vetotenporal changes, that
is, the control patterns, are stored in advance in the storage
unit as first to third control patterns. Mreover, as shown

inFig. 2, afirst swwitch31toathird switch 33 are provided
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to the renote control transmitter unit 29. The first swtch
31 is for issuing operation signals for starting or stopping
operation of the CPU 23. The second switch 32 is for issuing
operation signals for stopping each of the i ncandescent | anps
16 to 19 whose illum nance is being gradually increased or
reduced and the ultraviolet lanp 15 which is turned on or off
so that the illumnance at the tinme is maintained, and for
rel easingthe stoppedstate. Thethirdswitch33isfor issuing
an operation signal for selecting a specific control pattern
fromaplurality of control patterns, storedinthe storageunit,
regarding the timngs of turning on or off the incandescent
| anps 16 to 19 and the ul travi ol et | anp 15. Moreover, as shown
inFig. 2, therenote control transmtter unit 29 i s provided
with an error lanp 34 for displaying to an effect that a
predet erm ned operation of the illum nation device 1 is not
performed due to short-circuiting of the circuit or the |ike.
[ 0037]

Furthernore, theillum nation device 1is provided with
afirst lanp 35 (see Fig. 1) serving as an indicator |anp for
di spl aying, by being in alight-on state or |light-off state,
that the CPU 23 is operating, and that the i ncandescent | anps
16 to 19 and the ultraviolet |lanp 15 are mai ntained at the
illumnance at the time point. That is, the first lanp 351is
configured to be on in a case where the i ncandescent | anps 16

to 19 and the ultraviolet |lanp 15 are mai ntained at the
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i1 lum nance at the tinme poi nt by operati on of the second switch
32 providedtothe renote control transmtter unit 29 (stopped
state), and to be of f when the stopped state is released. 1In
additiontothefirst lanp 35, theillum nationdevicelis al so
provi ded with a second | anp 36, as shownin Fig. 1. The second
| anp 36 is for indicating, by the em ssion col or, which control
pattern the control patternwhichis currently selected by the
thirdswitch 33 providedtotherenote control transmtter unit
29 is, and is an indicator |anp constituting the present

i nvention. Moreover, the second lanp 36 is configured to be
turned on in red when the first control pattern is sel ected,
to be turned on in green when the second control patternis
sel ected, and to be turned on i n orange when the third contr ol
patternis sel ected, for exanple. Additionally, thefirst |lanp
35 and the second | anp 36 provided to the illum nation device
1inthe above manner nmay al ternatively be provided to a frane
portion of the frame F.

[ 0038]

Fig. 5is a block diagramshowi ng an interna
configuration of the CPU 23. As shown in Fig. 5, the CPU 23
i ncl udes a nusi cal piece extraction unit 60, and a performance
state detection unit 70. The nusical piece extraction unit 60
is for extracting, as a nusical piece, continuous consonant
sounds (hereinafter also referred to as conti nuous sounds) in

a digital audio signal which has been digitally converted by

17



the signal reception unit 50, and includes a fast Fourier
transfornmer (hereinafter alsoreferredto as FFT) 61 as a data
conversionunit, a band extractionunit 62, and a nusi cal pi ece
presence determ nation unit 63. The FFT (Fast Fourier
Transforner) 61 receives the digital audio signal fromthe
signal reception unit 50, applies the Fourier transformon the
di gital audi o signal, and generates frequency data. The band
extraction unit 62 extracts data of a specific band
correspondi ngtothe continuous sounds fromthe frequency dat a.
Here, as the specific band, the audi bl e range of human bei ngs
may be cited. As the audi bl e range of hunan bei ngs, a frequency
band of 27.5 Hz to 4186 Hz, which is the range of the notes of
a piano, nay be cited, but the frequency band is not Iimted
to 27.5 Hz to 4186 Hz as long as it is audi bl e to human bei ngs.
The nusi cal piece presence determi nation unit 63 deterni nes
that the nusical pieceis present in the digital audio signal
i n response to extraction of data of the specific band by the
band extraction unit 62. Wen the nusical piece presence
determ nation unit 63 determ nes that the nusical piece is
present in the digital audio signal, the performnce state
detection unit 70 detects start of perfornance of the nusical
piece. On the other hand, in a case where t he state where data
of the specific band is not extracted by the band extraction
unit 62 continues for a period of tinme that is set in advance,

the performance state detection unit 70 detects end of
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performance of the nusical piece. The period of tinethat is
set in advance here may be three seconds, for exanple.
Furthernore, the CPU 23 turns on the ultraviolet lanp 15 and
the i ncandescent |anps 16 to 19 at the sane tine as start of
per f or mance of the nusi cal pieceis detected, and turns off the
ultraviolet | anp 15 and t he i ncandescent | anps 16 to 19 at the
sanme ti nme as end of performance of t he nusi cal pi eceis detected.
Additionally, thetimngof turningoff thelanpsisnot limted
tothe tinme of end of performance, and the | anps nay be turned
of f when a predeterm ned peri od of tine has passed fromt he end
of performance. It isalsopossibletoturnoff thel anps before
the end of performance by a predeterm ned period of tine.

[ 0039]

Fig. 6 is aflowchart show ng operation of the contro
circuit of the illumnation device. As shown in Fig. 6,
according to the illum nation device 1, when the main switch
21 is switched on, the CPU 23 starts operationin step S1, and
instep S2, determ nes whether the first switch 31 is operated
or not. Then, if thereis no operationof the first switch 31,
the process stays in step S2, and if there is operation of the
first switch 31, the process proceeds to step S3. In step S3,
t he process proceedstoaroutine process 1 (seeFig. 7). Then,
when the routine process 1 is conplete, the process proceeds
tostepS4. Instep S4, theCPU23 perforns alight-onoperation

accordingtoaninitial condition stored in the storage unit.
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Then, in step S5, whether execution of a control patternis
sel ected by the second switch 32 or not is determned. |If
execution of a control pattern is not selected, the process
proceeds to step S10, and i f execution of a control patternis
sel ected, the process proceeds to step S6. In step S6, the CPU
23 determ nes which control pattern is sel ected, and proceeds
tostep S7if the first control pattern is sel ected, proceeds
to step S8 if the second control pattern is selected, and
proceeds to step S9 if thethird control patternis sel ected.
In step S7, data of the first control patternis read fromthe
storage unit and i s executed, and the process proceeds to step
S10. In step S8, data of the second control pattern is read
fromthe storage unit and i s executed, and t he process proceeds
to step S10. In step S9, data of the third control patternis
read fromthe storage unit and is executed, and the process
proceeds to step S10. Then, in step S10, the current lighting
state is stored in the storage unit as the initial condition,
and the process returns after proceeding to step Sil.

[ 0040]

Fig. 7is aflowchart show ng operation of the contro
circuit inthe routine process 1. As shown in Fig. 7, in the
routine process 1, the CPU 23 starts operationinstep T1, and
in step T2, determ nes whether the digital audio signal is
received by the FFT 61. Then, if the digital audio signal is

not received, the process stays in step T2, and if the digital
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audi o signal is received, the process proceeds to step T3. In
step T3, the FFT 61 appl i es the Fourier transformonthedigital
audi o si gnal, and generates frequency data. Then, in step T4,
the CPU 23 determ nes whether data of the specific band is
extracted fromthe frequency data by the band extraction unit
62 or not. |If data of the specific band is extracted, it is
determi ned that the nusical piece is present in the digital
audi o si gnal, and the process proceeds to step T8, and i f data
of the specific band is not extracted, the process proceeds to
step T5. In step T5, the performance state detection unit 70
det ermi nes whet her a state where data of the specific bandis
not extracted has continued for a period of tinme that is set
i n advance (three seconds) or not. If this state has not
continued for the period of tine that is set in advance, step
T5 is repeated, and if it has continued for the period of tine
that is set in advance, the process proceeds to step T6. 1In
step T6, the performance state detection unit 70 detects end
of performance of the nusical piece, and the process proceeds
tostep T7. In step T7, the CPU 23 turns off the i ncandescent
| anps 16 to 19 and the ultraviolet anp 15. Then, in step T8,
the performance state detection unit 70 detects start of

per f or mance of t he nusical piece, and the routine process 1is
ended, and the process proceeds to step T9 to proceed to step
S4 in Fig. 6.

[ 0041]
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Figs. 8(a) to8(c) are graphs showi ng exanpl es of a change
over time in the illum nance of the ultraviolet [anp and the
i ncandescent | anps. Fig. 8(a) shows a change over tine at the
ti me of executionof thefirst control pattern. Fig. 8(b) shows
a change over tinme at theti nme of executi on of the second contr ol
pattern. Fig. 8(c) shows a change over tine at the tinme of
execution of the third control pattern. According to the
illumnation device 1, at the tinme of execution of the first
control pattern, as shown in Fig. 8(a), when the main switch
21 is switched on to operate the power supply circuit 22 and
alsothefirst switch 31 of therenote control transmtter unit
29 i s operated, each of theincandescent | anps 16to 19i s pl aced
inanonstate (is turned on) after a |l apse of a predeterm ned
period of tinme (in this exanple, 20 seconds), and the
illumnance is gradually increased in a first predeterm ned
periodof tinea(inthis exanple, 20 seconds) toreachits peak.
Then, when a second predeterm ned period of time b (in this
exanpl e, 25 seconds) has passed after t he peak has been reached,
each of the incandescent |anps 16 to 19 has its illum nance
gradual ly reducedinathird predeterm ned periodof timec (in
this exanple, 20 seconds) to reach an off state (to be turned
off), and is placed in an on state after a |l apse of a fourth
predeterm ned period of tine d (in this exanple, 20 seconds),
and control is perforned to repeat these states.

[ 0042]
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Al so, asshowninFig. 8(a), inthefirst control pattern,
the ultraviolet lanp 15 is controlled to repeat a control
patterninwhichit is turned off duringafifth predeterm ned
period of time e, which is set in advance and which is during
thetime whentheincandescent | anps 16to 19 areturnedon (i.e.
the fifth predeterm ned period of tine eis thetinme fromthe
| apse of half of the first predeterm ned period of tinme ato
the | apse of half of the third predeterm ned period of tine c:
inthis exanple, 45 seconds), and is turned on during a sixth
predeterm ned periodof tinef, whichisset inadvance and whi ch
i ncludes thetinme whentheincandescent | anps 16to 19 areturned
off (i.e. the sixth predeterm ned periodof timef is thetine
fromthe | apse of hal f of thethird predeterm ned periodof tine
ctothelapse of half of thefirst predeterm ned periodof tine
a of the next control pattern: in this exanple, 40 seconds).
[ 0043]

Furthernore, according to the illum nation device 1, at
the time of execution of the second control pattern, as shown
inFig. 8WDb), whentheminswitch2lis swtchedonto operate
t he power supply circuit 22 and al so the first switch 31 of the
renote control transmtter unit 29 is operated, each of the
I ncandescent lanps 16 to 19 is placedinanon state (is turned
on) after a | apse of a predeterm ned period of tine (in this
exanpl e, 50 seconds), and the illum nance is gradually

increased inthe first predeterm ned periodof timea(inthis
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exanpl e, 30 seconds) to reach its peak. Then, when t he second
predeterm ned period of tinme b (in this exanple, 35 seconds)
has passed after the peak has been reached, each of the

i ncandescent lanps 16 to 19 has its illum nance gradually
reduced in the third predeterm ned period of time c (inthis
exanpl e, 30 seconds) to reach an off state (to be turned off),
and is placed in an on state after a |lapse of the fourth
predeterm ned period of tine d (in this exanple, 50 seconds),
and control is perforned to repeat these states.

[ 0044]

Al so, asshowninFig. 8(b), inthesecondcontrol pattern,
the ultraviolet lanp 15 is controlled to repeat a contro
patterninwhichit isturnedoff duringthefifthpredeterm ned
period of time e, which is set in advance and which is during
the ti me when the i ncandescent | anps 16 to 19 are turned on (i . e.
the fifth predeterm ned period of tine eis thetinme fromthe
| apse of half of the first predeterm ned period of tinme ato
the | apse of half of the third predeterm ned period of tine c:
inthis exanple, 65 seconds), andis turned on duringthe sixth
predet erm ned periodof tinmef, whichis set i nadvance and whi ch
i ncl udes thetinewhentheincandescent | anps 16to 19 are turned
off (i.e. the sixth predeterm ned periodof timef is thetine
fromthe | apse of hal f of thethird predeterm ned periodof tine
ctothelapse of half of thefirst predeterm ned periodof tine

a of the next control pattern: in this exanple, 80 seconds).
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[ 0045]

Mor eover, accordingtotheillum nation device 1, at the
ti me of executionof thethirdcontrol pattern, as shownin Fig.
8(c), whenthemainswitch2lisswtchedontooperatethe power
supply circuit 22 and also the first switch 31 of the renote
control transmtter unit 29 is operated, each of the
I ncandescent lanps 16 to 19 is placedinanon state (is turned
on) after a | apse of a predeterm ned period of tine (in this
exanpl e, 100 seconds), and the illum nance is gradually
increased inthe first predeterm ned period of tinea (inthis
exanpl e, 60 seconds) to reach its peak. Then, when t he second
predeterm ned period of tinme b (in this exanple, 40 seconds)
has passed after the peak has been reached, each of the
I ncandescent |lanps 16 to 19 has its illum nance gradually
reduced in the third predeterm ned period of time c (inthis
exanpl e, 60 seconds) to reach an off state (to be turned off),
and is placed in an on state after a |lapse of the fourth
predeterm ned period of timed (inthis exanple, 100 seconds),
and control is perforned to repeat these states.

[ 0046]

Al so, asshowmninFig. 8(c), inthethirdcontrol pattern,
the ultraviolet lanp 15 is controlled to repeat a control
patterninwhichit isturnedoff duringthefifthpredeterm ned
period of time e, which is set in advance and which is during

theti me when theincandescent | anps 16 to 19 are turned on (i. e.
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the fifth predeterm ned period of tine eis thetinme fromthe
| apse of half of the first predeterm ned period of tinme ato
the | apse of half of the third predeterm ned period of tine c:
i nthis exanple, 100 seconds), andis turnedonduringthesixth
predeterm ned periodof tinef, whichis set inadvance and whi ch
i ncludes thetinmewhentheincandescent | anps 16to 19 areturned
off (i.e. the sixth predeterm ned periodof timef is thetine
fromthe | apse of hal f of thethird predeterm ned periodof tine
ctothelapse of half of thefirst predeterm ned periodof tine
a of the next control pattern: in this exanple, 160 seconds).
[ 0047]

Additionally, the time when the ultraviolet lanp 15 is
turned off (the fifth predeterm ned period of tinme e) may be
controlled to be |l onger than the tinme when the illum nance of
each of the incandescent lanps 16 to 19 is maintained at its
peak, that is, the second predeterm ned period of tinme b as
descri bed above, but it may alternatively coincide with the
second predeterm ned period of time b, as shown in Fig. 9(a),
or it may be controlled to be shorter than the second
predeterm ned period of time b, as shown in Fig. 9(b). Also,
the illum nance of the ultraviolet |anp 15 nay be control |l ed
t o be hi gher, equal to, or | ower thanthe peak of theillum nance
of each of the incandescent |anps 16 to 19.

[ 0048]

That is, accordingtotheillum nation device 1, whenthe
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main switch 21 is operated to be on and the first switch 31 of
the renote control transmtter unit 29 is operated, the
ultraviolet anp 15is turnedon, and al sothe CPU23 i s oper at ed
by t he power supply circuit 22, and the i ncandescent | anps 16
to 19 and the ultraviolet | anp 15 are repeatedly turned on and
of f accordingto any of thefirst tothethirdcontrol patterns
shown in Figs. 8(a) to 8(c), respectively, which are storedin
the storage unit (not shown) of the CPU 23. At this tine,
i1lum nance val ues are read fromthe storage unit (not shown)
by t he CPU23 accordingtothel apse of ti ne, andthe base current
of the control transistor 24ais controlled by a DA converter,
not shown, provided to the CPU 23. Then, the current fl ow ng
fromthe emtter of the driver transistor 24b to the coll ector
I s changed, and the val ue of current (illum nance) flowngto
each of the incandescent |anps 16 to 19 is controll ed.
[ 0049]

Additionally, to stop changing the illum nance of the
i ncandescent | anps 16 to 19 and the ultraviolet | anp 15 duri ng
control of the illum nance and to maintain the illum nance at
the tine point, the second switch 32 provided to the renote
control transmtter unit 29 i s operated. Moreover, to change
(select) the control pattern of change of the illum nance of
t he i ncandescent |lanps 16 to 19 and the ultraviolet |anp 15,
the third swtch 33 is operated.

[ 0050]

27



As descri bed above, accordingtotheillum nation device
1 of the present invention including each of the i ncandescent
| anps 16 to 19 whose illum nance is changed according to a
predet erm ned control patternandtheultraviol et | anp 15 whi ch
Is turned on or off according to a change in the illum nance
of the i ncandescent | anps 16 to 19, when only the ultraviol et
lanp 15 is turned on and the incandescent |anps 16 to 19 are
turned off, the entire painting Pis seento be quite dark, as
shownin Fig. 10. Also, at thistine, the crescent noon-shaped
figure P2, thefigure P3indicatinglight of alight house, and
the figure P4, which is a reflection of the noonlight on the
surface of the sea, which are paintedw th speci al paintingthat
iscausedtoemt or reflect light by theultraviolet rays from
the ultraviol et | anp 15, are shown shining brighter than ot her
parts painted with other paints. Accordingly, at this tine,
the painting Pis viewed as showing a nighttinme scenery.

[ 0051]

Then, when a predet erm ned peri od of ti ne passes fromthis
state, the i ncandescent | anps 16 to 19 are turned on and their
i1 lum nance is gradual ly i ncreased, as shown in Figs. 8(a) to
8(c). Wentheillumnance of the incandescent |anps 16 to 19
Is increased, the brightness of the entire painting P is
increased littleby little. At thistinme, the figures P2, P3,
and P4 painted wth the special paint gradually becone

unr ecogni zabl e, andthen, whentheultraviolet | anp15isturned
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of f andtheillum nance of the i ncandescent | anps 16 to 19 reach
its maximum the figures P2, P3, and P4 becone entirely
unrecogni zable. Accordingly, the entire painting Pis viewed
as showi ng a daytine scenery.

[ 0052]

As descri bed above, whentheillum nationdevicelis used
on the painting Pwhichis at |least partially drawn with the
speci al paint that emtslight or reflectsultraviol et rays when
irradiated with ultraviolet rays, the scenery shown in the
pai nting P may be caused to gradually change according to a
change in the nature over tinme, froma nighttine scenery to a
norni ng scenery, a daytine scenery, an evening scenery, and a
ni ghtti nme scenery. Accordingly, theillumnation device 1l and
aframe providedwiththeillum nationdevice may of fer avi ewer
a sense of anbi ence and a sense of surprise due to the change,
and may thus offer deep rel axation.

[ 0053]

Furt hernore, accordingtotheillum nation device 1, the
CPU 23 turns on the incandescent |lanps 16 to 19 and the
ultraviolet lanp 15 in response to detection of start of
performance by the performance state detection unit 70, and
turns off the i ncandescent | anps 16 to 19 and the ul travi ol et
| anp 15 i n response to detection of end of performance by the
performance state detection unit 70, and thus it is possible

to fully nmeet the demand of viewers who want to enj oy vi ew ng
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the painting Pwhile |istening to a nusical piece, with sound
provi di ng a great sense of anbi ence. Accordingly, viewers nay
experience greater relaxation by |istening to a nmusical piece
while viewing the painting P

[ 0054]

Wil e the enbodi nent of the present invention has been
described with reference to the attached draw ngs, specific
configurations are not limted to the enbodi nent. The scope
of the present invention is defined not by the description of
t he enbodi nent, but by the appended cl ains, and incl udes al
t he equi val ents and nodifications falling within the scope of
t he appended cl ai ns.

[ 0055]

Addi tionally, inthe enbodi nent descri bed above, afirst
illumnation | anp, whichis theultraviolet | anp, and a second
i1 lum nationlanp, whichistheincandescent | anp, constituting
theillum nation device of the present i nvention are descri bed
to be provided to the illumnation unit 5 which is rotatably
supported at the tip ends of the first and the second arns 3,
4. However, the first illumnation | anp and the second
i1lumnation | anp do not necessarily haveto be providedtothe
illumnation unit 5, and for exanple, the ultraviolet |anp,
whichis the first illumnation |anp, my be attached to each
of the left and right sides of a frane, not shown, where a

painting is fixed, and the incandescent |anp, which is the
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second il lum nation | anp, nmay be attached to each of t he upper
and | ower sides of the frane.
[ 0056]

Furthernore, in the enbodi nent described above, the
second illumnation lanp is described to include four
i ncandescent lanps 16 to 19. However, the nunber of
i ncandescent lanps is not limted to four, and nay be changed
to three or less, or five or nore.

[ 0057]

Mor eover, in the enbodi nent descri bed above, an exanpl e
is described where the first illumnation lanmp is configured
by an ultraviolet lanp, and the second illumnation lanmp is
configured by an i ncandescent | anp, but the present invention
isnot limtedthereto, and the first illum nation | anp may be
configured by an ultraviolet LED (Light Emtting Di ode), and
the second illum nation | anp may be confi gured by a white LED.
[ 0058]

Mor eover, in the enbodi ment descri bed above, an exanpl e
i s descri bed where an operation signal is issued by the renote
control transmtter unit 29 serving as a transm ssion devi ce
to the renpte control receiver unit 28 serving as a reception
device to control on and off of the incandescent |anps 16 to
19 and the ultraviolet |anp 15, but the present invention is
not limted thereto. For exanple, a nobile term nal capable

of executing an application including a function of narrating
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i nformati on about a painting (guide function) or afunction of
reciting a poemwitten for each painting nay be used to
constitute the renote control transmtter unit serving as a
transm ssion device, and the narration function or the
recitation function may be executed according to an operati on
of selecting a painting by aviewer of paintings. The “nobile
term nal” here may be confi gured by using a nobil e i nformation
term nal or thelike suchas asmartphone, acell phone, atabl et
PC (Personal Conputer) or a PDA (Personal Digital Assistant).
The “narration of i nformati on about a painting” or “recitation
of a poeni may be realized by output of audi o fromheadphones
connected t o an ear phone jack (a hole for plugging inthe cord
of an earphone) of a nobile termnal, or by performng
transm ssi on/ receptionof audi oi nformati on by usi ng near field
comuni cation conpliant with near field comuni cation
standards such as Bluetooth or transm ssion/reception of
infrared rays and by outputting audio froma speaker of the
transm ssion device. Additionally, a viewer of paintings may
freely switch between on and off of the narration function or
the recitation function. Also, the viewer of paintings nay
freely change the pitch or speed of audio of the narration
function or the recitation function. Furthernore, the
narration function or the recitation function may be enhanced
by realizing narration or recitationin multiplelanguages in

consi deration of foreigners view ng the paintings.
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REFERENCE SI GNS LI ST
[ 0059]
1: Illum nati on device

2: Device main body

3, 4: Arm
5. Illumnation unit
6: Lanpshade

6a, 6b: Arc-shaped part

7, 10: Screw

8: Front-side attachnment nenber

9: Rear-side attachnment nenber

11: Bl ocking plate

13: Connector

15: Utraviolet lanp (first illum nation |anp)

16, 17, 18 19: Incandescent |anp (second illum nation
| anp)

20: Commerci al power supply

21: Main swtch

22: Power supply circuit

23: CPU (illumnation control unit)

24, 25, 26, 27: Driver circuit

24a: Control transistor

24b: Driver transistor

28: Renote control receiver unit

29: Renpte control transmitter unit
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30: Switching el ement

31, 32, 33: Switch

34: Error |anp

35, 36: Lanp

50: Signal reception unit

60: Muisical piece extraction unit

61: FFT (data conversion unit)

62: Band extraction unit

63: Musical piece presence determ nation unit

70: Performance state detection unit
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CLAI M5
1. An il lum nation device conpri sing:

a signal reception unit capable of receiving an audio
signal from outsi de;

a mnusi cal piece extraction unit capable of extracting
conti nuous consonant sounds in the audi o signal as a nusica
pi ece;

a performance state detection unit capabl e of detecting
start/end of performance of the nusical piece according to a
result of extraction by the nusical piece extraction unit;

afirst illumnationlanp capableof irradiatingatarget
object wwth ultraviolet rays, the target object being coated
with paint that emts light or reflects ultraviolet rays by
irradiation of ultraviolet rays;

a second illumnation [ anp capable of irradiating the

target object with white light; and

an illumnation control unit capable of controlling
on/ of f of thefirst illum nationlanp, andof controllingon/off
and illum nance of the second illum nation |anp,
wherein the illumnation control unit
controls the secondillumnation | anp to repeat a
patterninwhichillumnanceis gradually increasedinafirst

predeterm ned period of time that is set in advance starting
fromanoff statesoastoachieveillum nanceimtating norning

sunl i ght shining on the target object, nmaxi mumillum nance is
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mai nt ai ned i n a second predeterm ned periodof tinethat is set
i n advance and that follows the first predeterm ned peri od of
time so as to achieve illum nance imtating daytine sunlight
shining on the target object, the illum nance is gradually
reduced in athird predeterm ned period of tinme that is set in
advance and t hat fol | ows t he second pr edet er m ned peri od of ti ne
soastoachieveillum nanceimtatingeveningsunlight shining
onthetarget object, andtheoff stateismaintainedinafourth
predeterm ned period of tinme that is set in advance and t hat
follows the third predeterm ned period of tine,

controls the first illumnation |lanp to repeat a
pattern of being turned off inafifth predeterm ned peri od of
time that is set in advance and that is during a time when t he
second illum nation | anp i s turned on, and being turned on in
a sixth predetermn ned periodof tinethat is set i nadvance and
that i ncludes atinewhenthesecondillumnationlanpisturned
of f,

causes the first and t he second il lum nation | anps
to be turned on in response to detection of the start of
performance by the performance state detection unit, and

causes the first and the second il |l um nation | anps
to be turned off in response to detection of the end of
performance by the performance state detection unit.
2. The il lum nati on devi ce accordingtoclaiml, whereinthe

nmusi cal piece extraction unit includes
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a data conversion unit capable of generating frequency
dat a by appl yi ng Fouri er transformon dat a of t he audi o si gnal,

a band extraction unit capable of extracting data of a
speci fi c band correspondi ng to t he conti nuous consonant sounds
fromthe frequency data, and

a mnusi cal piece presence determ nation unit for
determining that the nusical piece is present in the audio
signal, in response to extraction of the data of the specific
band by the band extraction unit.
3. The il lum nation devi ce accordingtoclaim2, whereinthe
performance state detection unit

detects the start of performance when t he nusi cal piece
presence determ nation unit determ nes that the nusical piece
Is present in the audio signal, and

det ect s t he end of performance when a st ate wheret he dat a
of the specific band is not extracted by the band extraction
unit continues for a period of tine that is set in advance.
4. The illum nation device according to any one of clains
1to3, whereintheillum nationcontrol unit i ncludes astorage
device storingaplurality of control patterns, and sel ects one
control pattern by selecting fromthe plurality of contro
patterns and perforns control according to the one contro
pattern sel ect ed.
5. The illum nation device according to any one of clains

1 to 4, conprising:
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a transm ssion device for issuing an operation signal;
and

a reception device for receiving, and supplying to the
illumnation control unit, the operation signal fromthe
transm ssi on devi ce,

whereintheillum nationcontrol unit perforns sel ection
of a control pattern according to the operation signal.
6. The illum nati on device according to any one of clains
1to5, conprising an indicator lanmp for emtting |light of a
plurality of colors,

wherein the indicator lanp emts |light of a color
correspondingto acontrol patternaccordi ngto any one contr ol
pattern sel ect ed.
7. The illum nation device according to any one of clains
1to 6, wherein the first illumnation |lanp is one of an
ultraviolet lanp and an ultraviol et LED
8. The illum nation device according to any one of clains
1to 7, wherein the second illumnation |anp is one of an
I ncandescent |anp and a white LED
9. A frame, wherein the frane is provided with the

illumnation device according to any one of clains 1 to 8.
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