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The application is based upon and clains the benefit of priority from
Japanese Patent Application No. P2010-162656, filed on July 20, 2010; the
entire contents of which are incorporated herein by reference. 10 FIELD
Enbodi nents descri bed herein relate generally to an illum nation control
system and a nmethod for controlling an illum nation. BACKGROUND 151 n order
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In contrast to the fluorescent bulbs, the life of the lighting fixtures using LEDs
is not shortened by rapidly switching the lighting fixtures on and off. Furthermore,
25  the amount of light of the lighting fixtures using LEDs can be easily adjusted. Due to
these characteristics, it can be expected that LED fixtures will reduce the energy
consumption of the lighting equipment by careful control of turning off the lighting
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For example, there are many illumination control systems which use infrared
30  motion sensors to determine the presence of people in the room for controlling the
switching on and off of fixtures. In the illumination control systems, the lighting
equipment is turned on in the presence of people in the room and is turned off in the
absence of people.

The infrared motion sensors are capable of precisely sensing moving people

35  such as walking people but in many cases do not sense motionless people such as
people who are doing office work.

Moreover, the action of detected people in the room cannot be analyzed with an

infrared motion sensor. Accordingly, it is not possible to control the amount of light

according to the movement of the detected people. This will sometimes reduce the
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FIG. 3 is a block diagram showing a configuration of a central management
server of the illumination control system according to the first embodiment.

15 FIG. 4 is a flowchart showing an operation of the illumination control system
according to the first embodiment.

FIG. 5 is an illustration diagram showing an example a database being
maintained by the central management server of the illumination control system
according to the first embodiment.

20 FIG. 6 is an overall view showing another configuration example of the
illumination control system according to the first embodiment.

FIG. 7 is an overall view showing another configuration of the illumination
control system according to the first embodiment.

FIG. 8 is an overall view showing a configuration example of the

25  illumination control system according to a second embodiment.

FIG. 9 is an illustration diagram showing a state when area type is
determined in the illumination control system according to the second embodiment.

FIG. 10 is an illustration diagram showing an example a database being
maintained by the central management server of the illumination control system

30  according to a third embodiment.

FIG. 11 is an overall view showing a configuration example of the
illumination control system according to a fourth embodiment.

FIG. 12 is an overall view showing another configuration example of the
illumination contro! system according to the fourth embodiment.

35 FIG. 13 is an overall view showing a configuration example of the
illumination control system according to a six embodiment.

FIG. 14 is an overall view showing a configuration of the illumination
control system according to an eighth embodiment.
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A description is given of the configuration of an illumination control system
according to a first embodiment of the present invention with reference to FIGS. 1 and
2.
25 The illumination control system 1 according to the embodiment sets a
management area to an area AO composed of areas Al and A2 adjacent to each other.
The illumination control system 1 includes: camera units 10-1 and 10-2 as motion
sensors; illumination units 20-1 to 20-4 installed in the area Al which is shot by the
camera unit 10-1; illumination units 20-5 to 20-8 installed in the area A2 which is shot
30 by the camera unit 10-2; and a central management server 40 connected to the camera
units 10-1 and 10-2 and the illumination units 20-1 to 20-8 through a network 30 such
as a LAN.
Each of the camera units 10-1 and 10-2 takes an image of the target management

area thereof and analyzes image information of the taken image to determine the
35  presence of a person staying in the management area. In the presence of a person

staying in the area, each camera unit 10-1, 10-2 generates position coordinate

information of the person in the image information and action information of the person

and sends the position coordinate information of the person in the image information

and the action information of the person to the central management server 40 through
40  the network 30.



A description is given of the configuration of an illum nation control
system according to a first enbodi nent of the present invention with

reference to FIGS. 1 and 2. 25The illum nation control system 1 according
to the enbodi nent sets a managenent area to an area AO conposed of areas Al
and A2 adjacent to each other. The illum nation control system 1 includes:
canmera units 10-1 and 10-2 as notion sensors; illumnation units 20-1 to
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calculates a brightness control amount for controlling the amount of light of each
illumination unit 20-1 to 20-8 based on the position coordinate information of persons
in the area A0 which is integrated by the information integration section 42, the action
information of the persons in the area A0 which is acquired by the action information
40  acquisition section 43, and the previously held position coordinate information of the




30t he position coordinate information of persons transmtted fromthe
canera unit 10-2 are integrated. The action acquisition section 43
acquires action information of persons in an area which is transmtted from
each camera unit 10-1, 10-2. The illum nation controller 44 previously

hol ds position coordinate information 35 of the illumnation units 20-1 to
20-8 as a database. The illum nation controller 44 cal cul ates a brightness
control amount for controlling the anbunt of |ight of each illum nation
unit 20-1 to 20-8 based on the position coordinate information of persons
in the areallRmipgiioe pnjts 20-htte g0t edhiyllunteationfogntradler 44 thentteagemaity e sect i on
42, the act icaipulated brightitebsoconad] dnfvantpes senerrrespotidie Aln@makd wits Qb-1its acqui r ed
by the acti gp-gietsidbhitaRBHgQacqui sition section 43, and the previously held
position coordinate information of the illumnation units 20-1 to 20-8.
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and 10-2 a%%Ju@l?f léalpr?brightness changing patterns which represent tendencies of changes in
brightness values in the image information for each action type such as human walking,
and PC operation. When each of the camera units 10-1 and 10-2 acquires the
30  information on the changes in brightness values of a part determined to be a person
based on the image information of the taken image, the camera unit 10-1 or 10-2
extracts the most closest one of the learned brightness changing patterns to specify the
action of the person. Based on the specified action, the action information of the
person is generated.
35 Similarly in the camera unit 10-2, an image of the area A2 as the management
area is taken (S4), and image information of the taken image is analyzed to determine
whether there is a person.
If it is determined that there is a person, the image information is analyzed to
generate the position coordinate information of the person in the image information,
40  which is then transmitted to the central management server 40 thorough the network 30



30 informati on on the changes in brightness values of a part determned to
be a person based on the image information of the taken inmage, the canera
unit 10-1 or 10-2 extracts the nost cl osest one of the | earned brightness
changing patterns to specify the action of the person. Based on the
specified action, the action information of the person is generated.
35Simlarly in the canera unit 10-2, an imge of the area A2 as the
managenent area is taken (S4), and image information of the taken inmage is
anal yzed to determne whether there is a person. If it is determ ned that
there is a ﬁ%?son, the image information is analyzed to generate the
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coor di nat e donfidaratiahiof the gbsip@tab ehusion inforimatiegifaliccichap d1sho ot rahgeaibf e of the
pos It tional Ja&b@tuhﬁﬁinlsﬂcflpiﬂﬁ{nbﬂ?véﬁfif &%fdftﬁ%%ﬁ@%w H‘agi_ng %ﬁ'&%h Shddting N€ camera
units in s i f.sonme o e canera, uni fs haying 7 mage
shoot i ng rg% ggo%\?g&ﬁ laagp%a%ﬁgﬂlgﬁé © Lhagey O L eipﬁ%so%gh%?er%)%gh\\éeﬁ Son, the
persons i n A G POP RIS hecséﬁleB%‘S%WékFoa’%‘lng REESRB W& son wi t hout
counti ny t he peNsynbased eethe pagtidyeseprdingtesefirnmtion hépqess intagrataidyrtté nat e
i nf or mat i orinfofmapien smépsation be2gs 04X theldytidnhigfotniMiiof BBE Pérsdnd b@fifref ByaRe S€Cti on
42, the acti@h infhRkRAsi®n PR S/ Ge FCA b %efaypogiﬂg]r Ak didte
| nf or Mt | O, AGANES o R SRt s no- 100 b B B Bl UL Yl PR o BASEY | O
coor di nat e TRFGFIRCT G5 BITIRR{en; yofty, A-h A7 P& T bpghtagss songl aigousts fope
bri ght ness emling thepmmmisoffight of thetilepingting unite2ahirut-& aisfcalrylegpd byof t he
i 11 umi ndt i ol ilwmingti@@odtrdlier £0- 8 are cal cul ated by 25the illumination
controller 44. The illumiki@oh |chatrdlRAUY GRevGUBl T R1dsthe AfhtaBEB Vih@biaiYy (ol ds the
dat ab ase | qgl'o&xﬁto'f 'i‘ighttrn: es! 'i’cntea fack)i!ng e 911%%%3?1&05 e[%ccg{c%% !tgen typ_e as
shown in F:bG t5. T0 cal cu atglﬁt e br ness. control anmount, tfe! rst, with
reference CHERTY Cptohpmawt, fiie Yathgghtenes 1 § BHtata0Ter &€ SuntRy light t he
movenent ofoEgemdEgr tothe soseromit rafdeacEuperdonr ivpacauiradhe B3@thermoes sk y anount
of 1igio i seceshyunmuachiiight iectduldpdddoceatiplidian (B NAGEITRIRE a0 VRN ch s
i ndi cated RyindibiRediRShd pRMiof OV EhAR R MR JFRLLAR. Of persons.
FIG. 5 shows the necessary amounts of light for action types with the maximum
amount of light of each illumination unit being set to 100. The amount of light
necessary for an action type “walking” is set to 50%; “reading”, 80%; “writing”, 100%;
35 and “PC operation”, 70%.
The brightness control amount of each illumination unit 20-1 to 20-8 is

calculated so as to satisfy the necessary amount of light in each place (the position of

each person) and minimize the total amount of power consumption of the illumination

units 20-1 to 20-8.

40 The brightness control amounts are calculated based on the distances between




FIG 5 shows the necessary anobunts of light for action types with the

maxi mum anount of |ight of each illumnation unit being set to 100. The
anount of |ight necessary for an action type "wal king" is set to 50%
"reading", 80% "witing", 100% 35 and "PC operation”, 70% The
bri ghtness control anpbunt of each illumnation unit 20-1 to 20-8 is

cal cul ated so as to satisfy the necessary anount of |ight in each pl ace
(the position of each person) and mnimze the total anmount of power
consunption of the illum nation units 20-1 to 20-8. 40The bri ght ness
control anouigelspeisos apd pachiBumeigation sl 20 te Ae8dvkielnis calsulpyed sedh on dwch per son
and each i | |pesttiatdoedinatninforddiot of eacB @Hullyinanion ahit 2651 ealG8Ikmt thel pbsasad on t he

posi tion coQigidiadeSntbiMBbMBE taeR p@oncaCchs iHolH T RRS. '6OQS féplt}{e i#@nihadoq 20-8 and
the positi on, £ogh ddegrad Wa‘% nf or maF o&eof eachn%ers FIG 6, as

for the illumn at| m%Berion neceSSfiliX ARG h%ht l%a?cu?a\él\g tﬂggé’ssary
amount of’ | ibg#ee OPéheéjé“laEfH? gt g 2o ‘Aécf%t &il B‘Qg’éfdPnd’r‘i“ttzﬂé ayihe ardeermiredr| G 5. As
for the il | ukstaneg frem themietsor? 81, heatecaskrey pnedeeidishi nddfodwkitisdevdritiom t he
person Xi, the iln@tessa it aoount AOforl ihghtturhigatdd %nitDd-¢ hneks theop&iitichhan t he

i1 um nati OQO&anstesz(Q' aé)pers’gﬁ xb Qo iR d’lg'ﬂd‘%ﬂeﬁﬂ&ﬁ Qe r{éE@sgar}Z ndun{ &8 h{ e position
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units 2096 arf‘detzmrsedt%anmobmwwy Hiopetge mssttoarfe@rdwtemf e aeps9n Xr.om t he
posi tion codiedicnataes anbuntshe liger 0A5K2whithe lnecabaahy nassumytasmoodt dfi ght are
35% whi ch iightl epvette 'ilmﬂrf'hah&e RRCARBAr YhHBeeNaryOhmbhflor Ofght RE thideum nat i on

unit 20-7. TREABEeRANY. AIDIANS aﬂavéggb%m%ﬁs G888ioh i WERLPAL OB LS 20-1

to 20-8 may ness light is
the hi ghest Osﬁghééfche Blég%?f Slepee Paddseieatis f"ﬁé’eﬁb‘g‘F’ti‘Hér%‘FI’Wﬁea stepwi se
15f ashi dh. fashion. According to the aforenentioned first embodiment, the

posi ti onal i nforAmbidoig tankk atiemeitioned frstrahbolimdt, tp@p@ﬁi@aalaﬁﬂmﬂ@nl n the

managenent Qrfaea"éu@ﬁ ﬁlf&ﬂgw @fjperﬁﬂg sthaseth mg rﬁalﬂ%eﬂﬁﬁ’tudréaege IBfuRedBRLlon, the

anount s of ?cr t vy nat on_uni ondi n ositions
are indivi do& En COAtY 43 he amoums ?flhgen? g‘f ﬁlgnr%mﬁg? ‘%ﬂﬂt ?g'&‘ nt r ol

provi di ng hi"{jﬁs@ﬁ@f‘%ﬁo%té\?ﬁ A ‘é‘?“f’lé‘@ﬂly\ﬁﬁtf%lﬁ‘% rTOFUEP HEPIERE dbyRiagtio_nce t o
per sons 29 n tdwgohpreagegehigh amegy-saving effechbrithovtereduditge thsr Pgivemess to

di stributi Operdods mahdMshadmenti&ba.@a manner that the amount of light is the
hi ghest at each \iGtaen ho bhgxﬁngg St R E0 AL T LOYRS nbd SpROfEPIETY.

This can i on.contro rov ess not
consi der abl c(}lgff’{e{ﬂghws hI‘:’ﬂnat eﬁq%??ésoﬁdﬂé}&e?fgﬁw?ndl %fa?fﬁé‘gYaﬁ%r fes the
conveni enceParighgsir sldvs cant implemynt Hluptination serjeohavhichaprayides brightneyspnot he
descri p2d oncon$iddritily vaiet bglilovetidn, in tivemaepinicat anaasigepeints thecadenidlde i ncl udes
the positiag pb,@&grsﬁ?&i Nheeaeshdd: @Ra.section 41, information integration

section 42, action,d 8 s Ea' ?f”th%cQh{bédl&l%n?”th%egeklrgnmé‘x% el e serv' My nation

controller 44& Flaceéd with an
i nf or mat i or"§¥ed d’P?‘Bﬁ’P ?té’flﬁq‘ilsﬁté‘@rsﬁﬁ}o&t‘ﬁ 8 OfIH‘élof‘HﬁE&r?t{S’H§e%‘Pnt he

posi ti on i rM2opeioni wfermipni acheisiten sestion @8, 4l Amohinahéo contiolleond4. nfleégr at i on
secti on3p42 cRichl afariabdnbit RedveroN0 Caalt el repipRar @&ithiSini MERMMAWLAIntdgEntibRE

functi ons gpgrm@s ﬁ@&rb&aﬂgr{fl@m&mef @e gwn%dn ihd Hna%ﬁﬁaquiam%ﬁ s 4] | um nation

controll er at | ?n contr ol

t
35appar at usagé B’i}onﬂ tloc?oﬁ?{%?tié’gnf?f“%gbne?flao?rg%ﬁnmauon contro

1ncorp0ratmg the functions of the action information acquisition section 43 and

apparatus

illumination controller 44, the information integration and illumination control
35  apparatuses being connected to the network 30.

Alternatively, the functions of the positional information acquisition section 41,
information integration section 42, action information acquisition section 43, and
illumination control unit 44 may be incorporated in each camera unit 10-1 or 10-2,
without installing the central management server 40. As shown in FIG. 7, the camera

40  units 10-1 and 10-2 acquire the position coordinate information of persons staying in the



Alternatively, the functions of the positional information acquisition
section 41, information integration section 42, action information

acqui sition section 43, and illum nation control unit 44 may be
incorporated in each canera unit 10-1 or 10-2, without installing the
central managenent server 40. As shown in FIG 7, the canera 40units 10-1
and 10-2 acquire the position coordinate information of persons staying in
the corresponding areas fromeach other and then integrate the sanme, thus
constituting an illumnation control system1'. Moreover, in the
descri pti on OfrePRARdngapAs diomeench otheeand) theminisgraiedhe saost this cangtittiéna an i ncl udes
two canera ulumisatawmdomiodbysteinl I’ um nati on units. The nunbers of canmeras and 5
i I'lum nation uni MoréRd, ReneRcORBlibyo e aIRMimdre iRliMimihdlioh Béht GRS RteRf _
i ncluding only IQd(}?t\g@&ﬁ{enaauﬂﬂé Ind o rﬂ?illtn%ﬂl% 1 on.of the inforsmation |dnt egration
section descrihed. above Is UNNECESSAry. -COND %ﬁ/@m Mg an

( CONFI GUléAﬂ“Eﬂ{f“t*j‘f‘OP EEWaNETPW%GW@E- SN S RS IUOVSCmINMENT)
descri pti on chergiupdnthgffundien of e minrmetiaanintskration pdctiemilesatiiedrabowntsr ol syst em
2 accor di ng ubmecessggcond enbodi nent of the present invention with reference
to FIG 8. The illum nation control system 2 according to this enbodi nent
sets the 15 ' an area BO conposed of a plurality of kinds
of areas i n(mﬁﬁr@\rﬂ%gﬁiﬁwor m di fferent actions, for exanple, desk

ar eas BlloanécﬁyFm&BéT&‘é@ F JI5EYMINFATIEONG@NIROIN SYHBEMNKEF| SECONPe pl aced
and an ai s| EMB@RBIBEBNIher e persons nove by wal king. The illum nation
control fsytStEém 2A idegetiphitsis given bEAS oRBralid By & iMithihatb@ ORRI s slaa]\fg) 2}) aki ng

i mages o S I; it - -

natarl oo | Aopfiig8 RO Al 4f*a*n%%%?%fafﬁ’?f&%?‘f@%?rgé%ﬁ%9 35" nstall ed
in the desk areal 152!UPie{ioh ﬁ%ﬁt‘ioi)r?yﬁﬁ?t aegqrding {q, iy embodiment 3ts; thet he ajsle
ar ea B3:15 anthazpgpiieft rgge ol afpankth composedee! i plugatipt ofdtiestargf aceomirewhiel to t he
camer a uni t pekdnapaforineiffdrdnt adtioad, if@rexamplé, sleXQiréhd Bl and?B2 2Bert ldesdbigledt he
network 30 &YOE @eraBor-AMY the like are Elacéﬁm?xdfaﬂ Rilel RASBPhdrD GersHIRERre %g' t 10,

illumnatio it 0 . 1.0 20-22. and,25centr al nagenent . server 40 are
simlar to ?ﬁ%@g ?igitlﬂé%%tfoﬁ nc‘lglrlfzra P Snentl:(z)rll Cir:ugf’s' %@E%S_gﬁ%‘efgﬁ%%cuﬁ‘i‘ﬂ@cﬁ“‘i n the
first enbodAEM KIRIMRERES fcthemageecmedicarast liates apts 2 1hie 20dd.

( OPERATP©N igrtaljed e Mipsklag BOONTR@IatiGYS|TERD-OF teSHROBND A8 ADh/BdNE pre301 n t he

i1l um nat i oBe;citiaininatiors ysitse20- 1 of 2012¢ Lab®dh RN bislefdréaSB3; hltea ReERSSES Of
the steps %aﬁa@en%%t QbveFh noflsh%vﬁ‘) c%ﬁﬁééféti%jt,hk Balﬁepﬁuxﬁtaig%nm il?o?&i[)gl%nf ITst

enbodi nent . . .pased on t posi tion. coordinate ormation of
persons whi B FS 1 i eg a{?r%gs"otge ?ﬁ%‘@orﬁlﬁ%‘r‘%ﬁf FgﬁNrc ntegration section 42, the
action i nfor mat iT8f frctenieofjbe sypga whit dA. ilgminstion prits 271k 1902G:2% j20d
i nf or ma2s orvestca masagement ssevet 4are 4idyilantocthgre 9 thedlumination control system 1

described in the first embodiment, and the detailed description thereof is omitted.

(OPERATION OF ILLUMINATION CONTROL SYSTEM OF SECOND
EMBODIMENT)

30 In the illumination control system 2 of the embodiment, first, the processes of
the steps S1 to S7 of FIG. 4 are executed in the same way as the first embodiment.

Next, based on the position coordinate information of persons which is
integrated by the information integration section 42, the action information of the
persons which is acquired by the action information acquisition section 43, and position

35  coordinate information of the illumination units 20-11 to 20-22 previously held by the
illumination controller 44, brightness control amounts for controlling the amounts of
light of the illumination units 20-11 to 20-22 are calculated by the illumination
controller 44.

The process executed by the illumination controller 44 to calculate the

40 illumination control amounts is described. In this embodiment, the illumination



35 coordinate information of the illumnnation units 20-11 to 20-22
previously held by the illum nation controller 44, brightness control
anounts for controlling the amounts of light of the illumnation units
20-11 to 20-22 are calculated by the illum nation controller 44.

The process executed by the illum nation controller 44 to calculate the
40i I lum nation control amounts is described. In this enbodi nent, the
illumnation controller 44 previously holds a database indicating the
correspondence rel ati on between the position coordinates of the nanagenent
areas and t Hentgllen 4 ypregousiyd helhe andatabasea inglicatingu fescasfesiopdghee oflatione act i on
types of pertsovesn fhorpostahcoardimtes pp chewlmnedeniest areds\apé thefardahgpesandigenent ar ea.
5To cal cul atygedsdagy drhdudi¥ion 8Lkt @ tHe QB Alped BP UM oRs fot lehchtareaWdevii@f §ence to

this dat abf}%%of%h@%aﬁ EReii%Rg corresponding to the position coordinate
i nformation erﬁ ea]g pegson' i.s located is specified. The necessary anount
P EPRYE J

of Iight >corresp t Hemieatio (fopffol ARanise fisbnvifto Feferense dpeBist i ed ar ea
type is therdatabageitiecgea tFgropmesporsiing to the@osigeresyoriinatesinfoumptiomfvhére gdvh i n each
pl ace of theemmnagesmdtis apedieBO Tie meadsedy ainecht bAdight ddespohdigs ROt | ON

coordi nate iaﬂfogrmgéh%rs‘afl 5RE sprEffie@Brea type is th-EH%ccpﬁxje(ghtFﬂﬁﬁe?mG mh'ém amunt s
of the illumnation ux'ﬁ'otf?i Zypare cal cul

0-11 tp 20- ed based.on . the
posi tion cog‘Fcﬁfsﬁgt?énoflnforﬁét}? 8&}%“8%‘:‘%??&%‘? V’F‘ﬂ?ﬁf’ﬁ%{??‘%%hhﬁ Ctaguéff- Pasedy 20-22 so
as to safi sPytheresiton copidneisdnforartiasefeschastsant of 1ight for each place

(i ncludi ng the pUsitrighmesfcosad inpents of thenillim@atiore aniBQP-dnid 20-29 adeze t he
total power calbtdsnasdat dndhe fdsitiohd @odrlihatdinsdnash sithd Slulnddn drfts 20122.

For exanpl o YSN b NENE heveR iPlhiaP cgsg%y%goxntLg e i 8 Hga B3 and

there is no,.person_in th ar eas. , ) nes< cont r ol
arount s QUPHE W PETOOIOl GO BTSN  (h PR BU5 b R AE LB PNt of al |
of the ilf| usAnsaRRtion ofithe {iympptiqmunite 2091 w20k t he pur pose of ensuring the
safety of the wdlokexagppeewhantherienwilkieg peradneonein sienssieLdR3 agl tR&e oper at i on
0 gl yin L h_eis%e%rs@{ iRdfe d3d A84 BFan@BY, thdi6H tlefs A ARBOR i AichRRddb S| ¢ area

: e bri nt s al.cul.at ed so a in se the
amounts of Ty Ay SR o ATRNED Al Gribeel) A RaGR B 104 980950% % g
20- 17 near PhECHBPPE Frinebas Hieralewotdhe Valengaeradins WAKH thetfipas Pejsa@ecr ease t he
amount s20f daingiC eiferatioe only linuthi deskiargas BhendB2 endithere d0w Brsomindh2gsld 8 near t he
position cogedlB3)aliectgighfnedshtontetd sitowntLas caidulasdisoR? 1@ hekeskehd guasadfre no
persons and;dnngr ik ikHiabh QWL 1S 2@@4,12%-1%92@@6,%%11 b1 B&ar FeSloSiifh €@ B3.
This is ill umdpn%l OEthcont rolalefpal llﬁrdd t ask-tﬁ:mbl ent }%ﬁht t&g | tas‘ltv anbi ent
i 11 uni nat i oRPTOURIT ShilE BSOS AUt & RelchSts M Bruninge fgh oo Rmnatien | o
managenent W#e20-id-2Addt and 2GU & inry thernesitiemcrordivatesof the dpdkraseam Bl prd Bhe
managengnt vareeather8 @fche patons bat thel ilbmmiigphipm@siss 2051t 1od0-22n vt Hslabrea
transmttedgzo the corresponding illumnation units 20-11 to 20-22.
According 1o the,gf &f SRALLRICUoRRE DML RALAREL bk (RRSHRLE * ©
performil I,hlm_natl on.contro suhta | e to eag afrea. , {8 erefore
possi bl e t d"UFTI0BE .“fhu‘F%rcé%edf?’Fet B P RHEB TR SR mResPFEt Aghagenent
area and prigiioetaeducing gie convenigycedapérsays 888¢ fueragement area.

30 The calculated brightness control amounts are transmitted to the corresponding
illumination units 20-11 to 20-22.

According to the aforementioned second embodiment, it is possible to perform

illumination control suitable to each area. It is therefore possible to further improve
the convenience to persons in the management area and provide a high energy saving
35  effect.

In the description of the aforementioned embodiment, the illumination control
section 44 previously holds the database indicating the correspondence relation between
the position coordinates of the management areas and the area types and the necessary
amounts of light of each action for each area type, which is the type of each

40  management area. However, the desk and aisle areas in the management area may be



In the description of the aforenentioned enbodi nent, the illum nation
control section 44 previously holds the database indicating the
correspondence rel ati on between the position coordinates of the managenent
areas and the area types and the necessary anounts of |ight of each action
for each area type, which is the type of each 40 nmanagenent area. However,
the desk and aisle areas in the nanagenent area may be automatically set
by accunul ating and | earni ng novenent trajectory information of a plurality
of persons frominmages which are taken by the camera units 10-1 and 10-2
for a predetidiomptally seriyqgeunulatingrand epmingoyevisment trajegjoscinfrpationfdranat i on can
be obt ai ned plunalithef feedohofd imagaswBich are fke@byhthe carkerd tdfs 10N1@nP 08D IfbON

coor di nat es a@tedgﬁggni@@rp%%@%ﬁ{ne& acqu}red (for exanple, every o?e second) ,

t he acquired posifi rdi.nat es .of persons in the enent area are
conpar gd Wit hpt hlgge Iggs\fe& :%gtr{ra&ec%%%ﬁnrf\oé %tgf’ Tof" ?18&%15?(1218ﬁ%ﬁ%\’/‘f’%ﬁgwr'acqui red,
and t he Ber%‘ili‘s““ﬁ’a@?tﬁbe POSHiop Seqriingips of sy RFrseBt &6 agquseb(forexamplp, yetyer ar e

rel ated to eackecondicthe agqdirest positien eearilinges ¢fpetyensainsbampapgersan ared hies pr ocess
IS consecut icwpayedo@ith elienBsdition LOorimkteL ¥ AR Rrso@SpraNIOWMY hdduiddGanPihet he ar ea

B2 where a HPS I =Y i i r.e detected
Ve det o m nBq s halth BB BhAGREL g ‘%%aéégﬁsi@%ﬁﬁg% BekaE
detected thit (gﬁgmﬁ%(ﬁgiﬁgsaé’?eé’e??%yi PEQGEPS| 1S GSSGMYCHACHG™SE oper ati on nore
frequent!Py t han Frsveaeple ey shosmt ibr FiEs %artke drst d2nivherd aalpt ddgrovamers. The
managenent &rjectonxan{ e waliisg pirsingled deretted ishietetiginbd anch Adlshrea, des kear eas. 15

(THI RD EVBORIAENT I nd( BX0Nér GRAT 6N d¥at thd SAMoNATL QR iEENTIRE L aro Yol &M OF  THI RD
ENBCD.' NENT) opbéi?atfoh!m rﬁggxﬂeﬁ@y &}%ﬂtrﬁoQ)em%}{ %Pa?emo%e agr% OJe%}‘nrl]igedt gs EeQF areals.r d
enbodi nent cordin the res(‘int HVERt 1 on has. a oi ni T ar
confi gurati g e‘f‘%"agﬁgenf FrF‘h?ﬁ“r‘i’thuéﬁ“’@ﬁ fptpe desk prdaisledsskopfgisng to the first
and secdhd enbodi ments except that the camera unit 10 includes a person
i dentifi cat (KHIREEMBODIMENT) f unction. The detail ed description of the

consti t uent (CONPRIGIRA PIOR VO R AL RRIBARON RONAROL Ss PTENMEOF ﬂlﬁzﬁa”?r a uni t
10 in this Emm,r enerates the position coordinate 25 information and
action information_o _gersons in the managenent area based on the inmage

i nformation of t‘HelllpRivation spagel system 3t dcrqrdise thibe Sirdserpodimenioisgerdnie per son

i dent i f Peat iocdhe preteet invantion bas o umdariconfigumtige rrethaildmtiftiop eorsohsyisgent i fi cati on
i nformati Onacc@ﬁiri]igt&ﬂhﬂ fise AdiSsed dng e@B&Exﬁ&ft@}&cﬂﬁﬂﬁPme catgad bdid ahdi@Rs b nf 0"[’ mat | ?n
toget her w L& 10 j.na i nfor ol t1.0n information to

g ;Seli]soh RleRBRhdn %e@%ﬁgloﬁ 0 Fllj}dgl ?ﬁe(f%g?pv&r@%ﬁgg& of Ihg

the central nae%?mant 30 ,server ugh t.
constituent components having the same functionTs omitted.

-

The camera unit 10 in this embodiment generates the position coordinate
25  information and action information of persons in the management area based on the
image information of the taken image, identifies the persons through the person
identification determination function to generate the person identification information,
and then sends the generated person identification information together with the
position coordinate information and action information to the central management

30  server 40 through the network 30.

This person identification determination is executed by a method using
biometrics authentication, an identification method of acquiring authentication
information of persons in the management area, or the like. In the method using
biometrics authentication, each person is identified based on the characteristics of an

35  image of the person’s face or characteristics of the person’s walking motion acquired by
an analysis of the image information of the taken image. In the method of acquiring
authentication information from the authentication apparatus, the authentication
information of each person is acquired from an authentication apparatus which is
installed at the entrance and uses an IC card or the like. The movement of the person

40  is followed in the taken video image and is related to the authentication information.

-10-



This person identification determnation is executed by a nmethod using

bi ometrics authentication, an identification nmethod of acquiring

aut henti cation informati on of persons in the nanagenent area, or the |ike.
In the nmethod using bionetrics authentication, each person is identified
based on the characteristics of an 35 inage of the person's face or
characteristics of the person's wal king notion acquired by an anal ysis of
the image information of the taken image. In the method of acquiring

aut hentication information fromthe authentication apparatus, the

aut hentication information of each person is acquired from an

aut hent i cat (OQRERAFHONt |OF WhLCUMINATION alC@NTROLt SYSTHEM arGie aHARDses an | C
card or thenmlk@DUﬁEmTWDvenent of the person 40is followed in the taken
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processes oFmPWém%‘%eps Si to S7 of FIG 4 are executed in a simlar way to
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managenment - ar.e 8%°8cqui si tion
section 143, mf‘}’i@atbcfni YRYiEeL S‘??Bﬁ‘i f%l th%u‘?ﬂ%f’r‘i‘?e”r 6‘?"“@!)?1‘!‘?‘6* farrfgnirglingathsunt  of

| i ght of eawhount piiiahnef ¢aohillymirtatiprs urgiais caltwddtetbybrpe illueinatibnuerintralidr dn

control | er Bdedased positidn@ofiditd infofmada lod Ezibﬁtlﬁhdnﬂzft@h R ipfb{hoﬁzflf gagh

illum nati og&mg;mnﬁ{aggﬁgﬁ%yermgl d by the illum nation controller 44. The
process execute ontroller 44 t cal culate the 15

i |l umination cod]i oﬁ’m%{eﬁ%lﬁ?w}eg @’é%@? ilynation qopfrallen o iy rfaltlate the
i1 1umi ndti oW“@&%El%lcwéwl £moBRte s depeliBrdnolnighia cnbodimsse the diluemindtien t he
necessary asmtrolies 4éfprdviogly hokls ealefabae fridatigf thp nesessatysdmpustetof fightsdns as

shown in Flé&ch Hionfbf pRNBUIAsENFerkdd® B dhERA NBSIIGCAD! I Al cABMAMRHe, thwd t h
reference tl% hites cgf'i‘&ofl‘%&ﬁn &&%Fféﬁ‘eﬁé%%& g{lyﬁ.a?a%?jntthe Qlcel sar?%o&%%ﬁ{?o”d' ng to

the action eac(g é) 21 g ecessar

amount of | 5°GHRtPORYRE Lk ﬁa‘ﬁi"aé’ CRGY REFFAN i3y ntF‘éﬂhé’é“OA‘@ﬂi‘esneﬁ%f‘F%Ml at ed
based o0 t Hangyaiset lighh fos saghonlargtie thenhanegrmenberen A0 dnedoudrtedslmped onthe  FI G 10
shows t he n®sigiss edoydiganoinfoimafonlof edeh péreon. each action of each person with the

mexi mum i ght apeint sRéws A€ndckdsht aﬁ@ﬁdtgﬁhémlf&r e%‘a@ﬁonscﬁteacthcbeljsgtq)wnﬁ‘s for a

person a, is set to
5004 t he aCEI e %ﬁ%ﬁﬁgfltya&nount or}ttlgd Pmlpﬁlon unf[P E)elrrllg set 1o 9 Cltt()b As 05_68%0%6% d the
action " PC BpapstFenemounyqf light f%rt % apfions orplking ﬁ Théo |5Q6'mt e fféomecessary
arount Zﬁ |“reghing, 80%t the agterni ‘owmitihgiall RO%Aphditle: aEon (R 5F4tiohE0%ct Aon

"readi ng", f300B€rsonlpein @Rtrb&n thevhdckds4ry amodx%%%mmdtmema@mwmng‘ RGsepper ati on”

50% The brtbgb‘?n%%cﬁaptrééﬁhnga%%, (¥ 2B Dukitid M ABL) A8 eldfcliod Speal cul at ed

based on e..p. tion coordindte in mat i-oh of um nation unit
so as to saffé ﬁ)e) ‘amount of |ight necessary for each place (the position
of each person |he brighinegseogpleamoval efzpclalmirahomimikis chleulpted hisedomer
consunpio onheofositihe codrilivare iefbrnationlof ths ilROvnhtibwu@soBas to satisfy thd\a@e@mdli ng to t he

af orenenti ¢p ﬁglhttdabersﬁrﬁfbb@mhmte (tht B@snib%co?%%rﬁérs%mm% %laﬁigelnkamtrea?r e

previously aﬁ@{nrr&%&g eQal p% ro%fu% 0T e)i tge 1lle1%?nat1 ne urnslt(sja() l-[ %Can tpl ement
35 personal um nati on of¢ap of I Hpro TRe“COnveni ence to

persons in the fEfvERHEN eaﬁé%{nengw@@m ER)B@EPWE%“GCCSS&TY amounts of

light are prevxously set based on the preference of each person. This can implement
35  personal illumination control capable of improving the convenience to persons in the
management area.

<FOURTH EMBODIMENT>

(CONFIGURATION OF ILLUMINATION CONTROL SYSTEM OF FOURTH
40 EMBODIMENT)
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( CONFI GURATI ON OF | LLUM NATI ON CONTROL SYSTEM OF FOURTH 40 ENMBODI MENT)

A description is given of the configuration of an illum nation control
system according to a fourth enbodi nent of the present invention with
reference to FIG 11. The illum nation control system4 according to
the fourth enbodi nent of the present invention sets the nmanagenent area to
an aisle area Cl. The illumnation 5 control system4 includes a canera
unit 10 (not shown) taking an inmage of the aisle area Cl, illum nation
units 20-31 to 28 gl aced.in the aisle area Cl1 and a central nanagenent
server 40 (not s o‘%ﬁﬁ‘ EhiesveacPfitBe conbisrato of FnilPmpatiohnepPritplesyStePuni nat i on
uni ts 20- 31 agrdie-tg 4 feusthsmgedimenief tho pres@0 insentian with sefdrage to FIG. 11. The
functions of t heTlgaitemmation donfkll, sybteiUThddadding o Wi fosrt2 @mBolithént 30th34, and
10central f@&@%@ﬁtl@%&@%& Zi’ﬁlm e?nehthgre§%r§n %ﬁletzntgase Ofryf nation
control ystﬁ?o}s gtgmmncg(% Qé tég;m))v@gt a Jé%ﬁurgxh£tgblq: ed
descri ption f?%%i“ef EE-JE{QAW ”@@R/I‘WIO ReL SYSTEM
OF FOURTH EMBOHFRERHIN ¥8itsn2¢-Ak 9 MOL% Plagedon Beriskopres gt epd 4 eshtralhj s
enbodi nment , nfapagement s¢reerpp e sloem) ofnnédiel ts the pamddd uiinl 0Siad dfe iFRlfBnatibnar e
execut ed i NuaitsDOE t@p0-Meirdugh & h@wbikr39lsudnbedianent . Next, based on

the position coofll Ay b 9#elgmeamnﬂfwoqﬁmpﬁmmnwo gﬁr&gg@%m ngar €2 Whi ch

|S|nte%at M%]onm F % e dct

i nf or mat' onc%’fralglxﬂaé‘a?&egbﬁé"e ?fﬁtlie§ar3% dreseaf B! ﬁ‘éla’ai‘&”t gogHolisyfierR rlnatl on 20
acqui si t i ondgerded dntha Srst ephodinteat, gpdiap é%ﬂeﬂ deseuiption theaesif isioorittadoor di nat e
information of the illumnation units 20-31 to 20-34, the brightness

control anvmutMﬁroNpomrr obLLUMINANSORTREONTROL |shSTEnef o&vh%ﬁﬂﬂﬁ nation
units 20-3lghfp (%S)ﬂ {je calculated by the illumnation controller 44. The
contro a

bri ght nﬁss nts are acqui red based on the distance between each
25 of the illunilhdst W”‘B?ﬁ“’f‘s“?tff’lﬁs“f% 20 gz enabadinggs fisHsthe proReses A di nat es of

each per sonthapidpstHdo &¢ pfIJf- 4 mecrernted ora vihilartvay pethe Grst gnbodimeent al cul at ed
based on the temtencbasd afn MRV @oENn Whbr@hatdr ifPRh@nNed ;stoﬁi ahi ﬁx%l cal

processing xﬁﬁna%&ﬁéﬁmé}eétv@gchpi@sxﬁ 151%!1% URE Yofb 08 Rk dof éF on s%gr@&@mr g P2 -

h Fl tecte
tS hgvmnalng em?ﬁ?n e{"r’fgémaeﬁfn bgstz’a %eﬁsof’% hé%[ ﬁcquﬁggyb o?‘ftlorf H%f(’”f?é‘oﬁrl ght ness

cont r ol 2BnoAAYISItoN teckion 1ty pugk the pregionddy ster efi pesitiaseodmatedppymatine of the uni nat i on
uni ts 20- 3lillandaik@- 8@t 2D ad 2084y the Iheightoess tcbutrol eoouds fatoestralingt the per son X3
but al so t héncan®ustt Bghofofl thghllurdhatioReudids| 20 IN@ 2014 URL tealcdReBIyamd 20- 34

placed in tlhﬁ’mi‘ﬁhtﬁo%cc%t%lextzgﬁt it is predicted that the person X3 is nore
i kely to nove i|lum nation conté%a1 based on the

predicted dir ectTf’%Pf‘%‘fneferé’ E‘f‘?ﬁ‘ﬁf arg equirgd, based iy thg fistance betwvepeashpl e to
ensure $he daraliymigptionamits Hy3 Iter29ckend the ppsitiantpeprdietss of each person and

the action information of the person or are calculated based on the tendencies of
movement which are obtained by statistical processing of accumulated past trajectory
information. For example, as shown in FIG. 11, if a person Xj; is detected moving
from P, toward P, in the management area C, based on the action information, the

30  brightness control amounts are calculated so as to increase not only the illumination
units 20-31 and 20-32 placed near the position coordinates of the person X; but also the
amounts of light of the illumination units 20-33 and 20-34 placed in the direction that it
is predicted that the person X3 is more likely to move.

By such illumination control based on the predicted direction of the movement

35  of each person, it is possible to ensure the safety of walking persons and furthermore
improve the convenience to persons in the management area.

In the above description of this embodiment, the management area is the aisle
area C; extending in one direction. However, the management area may be an aisle
area C, branched to have a T shape as shown in FIG. 12, for example. In the aisle area

40  C,, the movement tendencies of a plurality of persons at the fork are previously learned
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i nprove the convenience to persons in the nmanagenent area. In the above
description of this enbodi ment, the managenent area is the aisle area Cl
extending in one direction. However, the managenent area may be an aisle
area C2 branched to have a T shape as shown in FIG 12, for exanple. In the
ai sl e area 40C2, the novenent tendencies of a plurality of persons at the
fork are previously learned and held in the illumnation controller 44.

When a person X4 m)ves to the fork fromP3, it is predicted based on the
to nove t rd P5 than

i rson x4 i
It g%? :1In|%4.r © hthelﬁ he llmmlga%on SHtPof 4 ”WB‘SH Eg?rfcﬂgﬁ‘e’ao‘% oy he m@iﬁﬁe’r ease the
amount s of |3g'ﬁts péﬁldlcfﬂé’a?qdloﬂﬁli%%?l%w&ﬁi tha! thopezgn A ds mere4iely fo whie direction
5t oward P5 émlarﬁdts thane toeask Pi. h&Thanthumihgionf cdnirghmapbe teefoimed Wai Matol on units
20- 37 and 2Qnc3&sé the biburdd sf8EH SMhd AWRMEidRAunits 20-39 and - mgttltﬂae(ﬂreme the

i 1'1'um nati Ort‘o&zQ&nPr Qhd Haymcggasgﬁ{e SR o?% Lol Qvg umma%on um% 0 e face of
each person, area IS exrract ed o? tion of
t he i mage ta "b?/" Ha 'r‘?%’?%?l)ﬂlnlt 10. Based on the det ect ed 10

orientation of tWeanP%rem0¢enf1@rIH‘Htllmwn@Dntrdienaoh begetiomed ah &tllowke Ter son i s

val king i s avzpei ofetly fandf kaseskron ih ke mafQeradian @fextfrzﬁﬁkddﬁd’n@%é n, the

of 1 ghtgol "ap T i e e MR (KDLt oTE 10, - BaRlH) Bheuecifdd, Pot on
t,,0 mpation

gr e : %cr eas géﬂtéﬁoﬁ " bt £, iforingtion ¢ é‘? A&?Ctéod‘n&‘?t r}’ecpﬁfo @‘"’t‘o’h@ saf ety of

wal ki ng per %WEeq Anq bpsedyop ﬁﬁﬁﬁﬂéﬁ%’t‘)fé?f‘e‘émﬁw éﬁrﬁﬁﬁ%@nﬁhﬁéﬂ@meﬁs@}ylssaw ng
effect. (FIF?PH @VB@IMNT)FYCQIMFW@JWﬂmfG]Ehﬂ ¢floo thiATIu i aGENTHRSL SYSTEM
OF FI FTH EVBchkdvinhHe prelidel difettibiiaraihér@Recont rol system 5 according to a

fi tionto
I Ih ; : hoferrbodl ments,Qf lﬁd}ﬁanmoﬁsc%ﬂﬁ i &Ke&gﬁrQr{Pp§§fe@ & m@ %PS”I 'rS“ ht%‘o' Fourt h

he_il]lum nation temo
enbodi rre%]t sTeXESpE # ﬁa?ndt‘iﬁ‘gané%lﬁ’ﬁ% gjaying §f ?Cﬁcl udes an operation node
switching function to switch the operation node between a security
oper ati on nGdETHIEMBODIMFNTY security managenent and a nornmal operation

node of 25N@ONEIGURATIUN SGEULLUMIRBEGONTRIONTROE §26PEMEDFIRRSF dﬂpt' on of
the consti tﬂﬁtﬁoﬁwﬂents havi ng the sanme functions are omtte

20 An illumination control system 5 according to a fifth embodiment of the present
invention has a similar configuration to that of the illumination control system of any
one of the first to fourth embodiments except that the camera unit 10 includes an
operation mode switching function to switch the operation mode between a security
operation mode of performing security management and a normal operation mode of

25  not performing security management. The detailed description of the constituent
components having the same functions are omitted.

(OPERATION OF ILLUMINATION CONTROL SYSTEM OF FIFTH
EMBODIMENT)

30 In the illumination control system 5 according to this embodiment, at executing
the illumination control process, the operation mode of the camera unit 10 is switched
based on a predetermined condition between the security operation mode of performing
the security management and the normal operation mode of not performing the security
management.

35 The predetermined condition is set based on the time, the presence of Inputted
instruction, information acquired from a schedule management system such as a
management area reserving system, and the like.

If it is determined based on a timer incorporated in the camera unit 10 that it is
nighttime, the operation mode is switched to the security mode, and if it is determined

40  that it is daytime, the operation mode is switched to the normal mode. Moreover, the
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( OPERATI ON OF | LLUM NATI ON CONTROL SYSTEM OF FI FTH EMBODI MENT) 30In the
illumnation control system5 according to this enbodi nent, at executing
the illum nation control process, the operation node of the camera unit 10
is switched based on a predeterm ned condition between the security
operation node of performng the security managenent and the nornal
operation node of not performng the security nmanagenent. 35The

predeterm ned condition is set based on the time, the presence of inputted
instruction, information acquired froma schedul e nanagenment system such as
a managementoPHRE medeais Wtrsgﬂ@y@tr@q#ppqﬁwntm@e|hyldefault fnd & spgchgditethei ned based
on a tiner isamerypopeited madetwiencanastauctior to Witdhhét optratich Mmodhtd tee, t he
operati on mMe&iritys opdttlof NRchet @ ihfiRed SO tHeY TRELC thr & dnf opetatibs oeher m ned 40
that it is %@%Lllisggt’or top O REL atF'urQﬁ'erm r%ethleS Se\rlgtiEnC Qne etig s;[:tho Ornrgal lerde.
Mor eover, the operation nbde i's Set to.tHe nornal . opération 108 by
def aul t dnd PEAKR Pedsehendhe managepf piey ioises idi Wnthersdeduih 813nagsmERist r uct i on
to switch tisestespandds svorrheroid éhetsecuribeopsation mede Wise thetmanagempuearéass notput t ed
fromthe outabded.t hrough an operation of an administrator or the like.
Furt her nor e, t hewpenatd,oRidPHGdd 8 skflheli @ &%eseaﬂﬁ eratiofl REJAR! #Qnismode  when
t he nanagen%r}tcgd't?a??l S ¢ eservgg b%. t hg s\(}:\;@ ul e ! nﬁgrement S}ést mand is
swi t ched t o “FREGER r‘i“t{}"’} R N L T S T §eheRTSAr2 e s not
reserved0 manageippidpreand iy deterarinedrthagbe detected parsonean be atsangse c bt y

oper ati on mookge inférmation & tigketoepuiexl shas®heatvrddie thermay ésdlivron améxtamalof t he

t aken i mageafankustSed 8 ke iFunlifdtARohtfbl iR ot Qo bERAAMBHRIM. AkBaitorinf 1S

determ ned that Q@p O&gee&%ﬁgﬁggggglgeotg%p%lgtﬁkf stranger. The i mage

information I's then o stored in the unit itself or in

an external app .‘ﬁ?ﬂ?gégﬂﬁ aozenpeionef Iﬁﬁhieﬁ’g? IBARLCE SFGT 2 Berstn dfected be

t ransmi tif edintthe aighigirvictasrn aglace neteschodhled &0 brwisi.aha magainfpmetipmgf thedeos or
the |ike. detected perséit s 6toeHdn gTHiOcah r@pratothe pee ity aaedbefmbittabilignbodi ment, i f
there is a person detected 15in the nighttinme or in a place not schedul ed

to be USEd’(SﬁngimﬂﬁﬂIMEW tion of the detected person is stored. This
can i nprove i

e _security fhanagenent ability. (S| XTH EVMBODI MENT
( CONFI GURATICHNES LA TIAN A GRIEAAINAHIOSY SFYI RO S YTTRMOOENBEIMENT) A
descri p2é onEMBOQPIVBENDY t he configuration of an illum nation control system
6 A description is given of the configuration of an illumination control system 6
according to a sixth embodiment of the present invention with reference to FIG. 13.
The illumination control system 6 according to the sixth embodiment of the
present invention sets the management area to an area D and includes a camera unit 10
25  taking an image of the area D, illumination units 20-41 to 20-44 installed in the area D,
a motion sensor 50 or authentication unit 60 installed outside of the entrance of the area
D, and the central management server 40 (not shown) connected to the camera unit 10,
illumination units 20-41 to 20-44, and motion sensor 50 or authentication unit 60
through a network 30 such as a LAN.
30 The functions of the camera unit 10, illumination units 20-41 to 20-44, and
central management server 40 are the same as those of the illumination control system 1
described in the first embodiment, and the detailed description thereof is omitted.
The motion sensor 50 is an infrared sensor, an ultrasonic sensor, a distance
sensor, or the like and detects the presence of a human being based on changes in the
35 environment of neighboring space, including the temperature, pressure, light, sound
waves, electromagnetic waves, and the like.
The authentication unit 60 is a device which uses a radio frequency
identification (RFID) tag or an IC card reader and is operated by a human being who is
entering to detect the presence of the human being.

40
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according to a sixth enbodi nent of the present invention with reference to
FIG 13. The illum nation control system 6 according to the sixth
enbodi ment of the present invention sets the nanagenent area to an area D
and includes a canera unit 10 25 taking an inage of the area D,
illumnation units 20-41 to 20-44 installed in the area D, a notion sensor
50 or authentication unit 60 installed outside of the entrance of the area
D, and the central nanagenent server 40 (not shown) connected to the canera

unit 10, ill Fﬁﬁ%l unlts 20-41 to 20-44, and notion sensor 50 or

aut hent i cat i O oG HPMIN IR0 KCONTRQY, SYSREMANOF3SEKEH unct i ons
of the canmer BMBOQRIMENT) | | um nation units 20-41 to 20-44, and central
management servern 4@ Algirdalién 5181 SBtelNQB6rdRE thNBisi dribdBidRat ivden RNt r ol

system 1 desggiaR8chsbsot difects! 'tﬁaﬂl S‘rE@?R%o“i? 251n$ %neg)te} g A eeatﬁ1 IL ?oacl%i gription

t her eof i5$ outsmte (()jf the F rb nsor an

ul trasonit sensor dfrgliagﬁ?cg élgngrf)? éf %é“alnf‘g?é‘eﬁhffr%fét‘érct”ée"c Iﬁl@ presence
of a human H&l Bf‘cbté’s“e‘ﬁmcﬁ‘? % Hisrsgeaics pl e aregBepoperaehiondetestf thatghaghisar | ng

space, i ncl udisngwhié goangpereateuthe arep e e @unts bfjlight of e AthnRNIBS units

el ect r omagneiia we0-es (or 8 tHeNBurhihdRn units 20-42 aRNS)- MB&A@&E 'eEtPahbe‘?%H{ﬁ' t 60 is a

devi ce whic tificati tag or an IC card
( eader d Pgéﬁg%%) Gre CQH{)ﬂeJ lg}ﬁtﬂygerﬁg%l n.lnagg '}Wﬁm server so (as o] 1n(%%as Het ect t he

pr esence of t he “ébé © ag%emer’cleffém’fthmn@ﬂmﬂ UFhe I\M‘ffPrGN EMIGROL SYSTEM
OF S| XTH EMBERPNENTYnsor, distanpe settyer, jdr| therilikat wbieh cionlitlo linfeysdeé hyadeor di ng to
this enbodi mendundingbrightives, ivplRed s€A 8B lentedhcél 6f BE hBndgb@bnt Ardp el B0 1S

going to emeﬁ’sﬁlretth@sa?é’cﬁé‘f ;Qrs@l?ﬂoéfn%ﬁgﬁé afel] gncﬁm@r%s@ %f‘%omenﬂ:&% tRdof ?\{yf\ie of the

areaDasthe nticafl on un 60 at the
entrance of 't he %gt%%n% heth% g’ga'{tg%lcwrad‘@ft@cﬁ%ﬂ?% “tefidned ?%resrin‘ﬁé%féon who is
going td enf“é‘f‘a”t

‘é‘“%r‘%eijega eidhe MareayeR dyofumingge the iHynainatiop yyrithatheon unit s
20-41 to 20b1218htl(e®?rn69¢$$éyyfdndmwhmemumatonaiwaulma;gs c@lbedBsaeid 20- 44 near the

entrance) Ww thi nAftddah@pesonlerdére tie0ftd Dl LiRAIIMinhiD SRRLI Bl pefBAREENENt Server
40 80 as L 0gioBflif fiRdire HOnnGAR ML tngtggreﬁiegﬁo?ﬁgln%g ) RIS q%”bOd' ment ,

th f d k whi h
i sel : '?t lr:r ?W?lf%néﬁgré?fstﬁ‘?/& R %glﬁ&ft%ﬁngl%@glb?qe@%%@%e %5 pl aced nealr ?he '

entranc@®of the management area. This can ensure the safety of persons
entering t hGEAENTIENMBORIMENE) t he conveni ence thereof even in the

ni ghtti ne o(CONBIGURATING OF N UMIRAACNCONTRSL SYSYEM of iGNy t he
presence ofEﬁBmmeel ng i s degraded. Moreover, by turning on the
illumnation units bri ght ness necessary for the canera unit to take an
i mge can be end\¥ 'élﬂmma“o“ Conﬂf’{ St & 2proFdingh oo seestht qxpbodimsal ¢, the he

i 11 um nadti onesggnirention hap ershwe eetfigamtigh @suthe eonfiperatian of artyoorfei 61t the
enbodi ment silluthinatics tdnedEbyBretspRsSidnL aotife @RS Ub &idih @nbadigkits, 0fnd @k ki ng

persons andieRféd RsEORbE R cd%tﬁtber@c&ﬁ&nerﬁmﬁlgg R ﬁmgtflc}cng% omitted.

In this embodiment, the camera unit 10 generates the position coordinate

information and action information of persons staying in the management area from

30 image information of the taken image and moreover uses a marker determination
function to determine gestures performed by persons staying in the management area,
presentments presented by persons in the management area, and the like as marker
information and generate marker determination information. The camera unit 10
transmits the marker determination information together with the position coordinate

35  information and the action information to the central management server 40 through the
network 30.

In the marker determination, an image of a marker is previously learned and
held, for example. If a partial image having high similarity to the learned image of the
maker is detected near the position coordinates of a person, it is determined that the

40  corresponding marker is presented. Alternatively, a change in brightness in video

-15-



20 ( SEVENTH EMBCDI MENT) ( CONFI GURATI ON OF | LLUM NATI ON CONTROL SYSTEM OF
SEVENTH EMBODI MENT) An illum nation control system 7 according to a seventh
enbodi ment of the 25 present invention has a sane configuration as the

configuration of any one of the illumnation control systenms according to
the first to sixth enbodi ments, and the detail ed description of the
constituent conponents having the sanme functions is omtted. In this

enbodi ment, the canmera unit 10 generates the position coordinate
information and action informati on of persons staying in the managenent
area from 30nforreggien pbifingdmehen@rpesbn pérormak prti¢uleg gestern e proieslydearnedes a
mar ker det erat held,iaadiffahanige Orbrighnele biatilad 10 eheRShdisl held@hinge MRidtebiyd,per sons

staying in tﬁ?d&@rﬁ%@ﬂﬁ%eét&)‘%@ esg&@@gg%}ﬁggs presented by persons in the
managenent area, and the |1 4s marker information and gener ate marker

determ nation i nfornmati on. The canera unit 10 transmts the marker
det er mi ndt i SAPERASIANt Odh ILBYRINATIQN: CAMERPL s SYPBHRVC S8F FEVENTH

35i nf or mat | BMBODIMENTacti on i nformation to the central nanagenent server
40 through the nEltt\ﬁ@'ileﬁQanoﬁ RoktR® sk @racelRdifg v ﬂﬁbtérﬁlfbdm@éﬁﬂf{f&gﬁleo‘c a

marker is pr ?oc%@%éséfythé &a{sr@h a??:opﬁbdﬂ afrg Exe@ﬁ?d%hf SIIIJIILI‘ fa rgﬁor {heeﬁrstl mage

havi ng hi gh PS arned i's detected
near the po$M? en(Eoordl nates of a person, it is determ ned that the

40cor r esifondi ng Next.kfeam the positier pecsdinat\infarmatian efaiegsonsaindhamgeagemetr i ght ness
in video i afearwiadh Bninepiatdnsdthehieformatjolriseprafier §eotiofs 42 apdirthid adloar gesture

is previ ousworhﬁ%ﬂ@fi mshﬁlme ra;ﬂlq enfemaaﬁlﬂawm isnaéaﬁfr&hﬁn%saéiom lar to
e b vt Ul U P SR Bl RS, Tl 2007
SEVENTH ENBEFPYEN)light of illumpigatiqgeunitp P{frﬁahakatee Py desnitlpginatigpsgoaife er éécor ding to

thi s entiodi hased on fherpesitiont ¢rerdimatec méswationfofitheeillsmmponSinits pre@ipugdy hélliG. 4 are
executed i nbﬁthsiﬂmiﬂmhoﬂ\amubnbrume first enbodi ment. 10Next, fromthe

posi tion coordingte e?msyresz@&ieanb lind SARIo oﬁlnale;rmagoersg bR g wWhich s
i nt egrated E’%%htt he i mat | on.i é%el ol ﬁléSCt%ﬁﬁ nl?f .action
i nf or mati on & §%’ﬁ‘§’ i Pothe ! ﬁ%‘ia nt'"a ?‘BWCI? 5 "ic “f"éacﬁloﬁy t he
acti on i nf ofqrHEHNH 4 Storasiasdatabeyg indieafing Hhe pBeviouply seirnegpssaneagowb af gt anount s
for conte ol for pgh péseuraomuarkes, wfincrdagistor ddcrdases intheavabéunis ofifights are cal cul at ed
by the illum natd:QRcafn: iR brighindsd control amount, with reference to the database, if it

is determined from the video information taken by the camera unit 10 that a person

performs a gesture whose information is held in the database or it is determined that the

person presents a presentment, the necessary amount of light corresponding to the

25  marker such as the gesture or presentment is calculated.

According to the aforementioned seventh embodiment, for example, the amount
of light of an illumination unit can be increased when a certain person in the
management area performs a gesture of raising a hand or can be reduced when a person
in the management area presents a card of a particular color. Accordingly, the

30 illumination control can be easily performed by an action of each person in the
management area.

Moreover, if the information of the database is set for each person in the
management area, it is possible to perform personal illumination control carefully suited
to each person.

35 For example, when a certain person performs a gesture of raising a hand to
increase the amount of light of an illumination unit and then moves to another area, the
amount of light in the area to which the person moves can be controlled so as to
increase with reference to the history of the previous action.

40 <EIGHTH EMBODIMENT>
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15based on the position coordinate information of the illum nation units

previously held by the illum nation controller 44. The process
executed by the illumnation controller 44 to calculate the brightness
control ampbunt is described. In this enbodinment, the illumnation

controller 44 stores a database indicating the previously set necessary
anount of |ight 20for each gesture or marker, or increases or decreases in
t he amounts of |ight. At cal culating the brightness control anount,
with reference to the database, if it is determined fromthe video

i nf or mat i on (EQNEAGHRATIEN QLA UMINAHON FONTRYe SYSAENE OFoEHsHEHgest ur e
whose i nf or rEMBODIMENTI d in the database or it is determned that the

person presents a Rk@HAK FBfHen dih8e @&ﬁﬁ%%ﬂoﬁi@ﬂﬁﬁxm@{lod &&1%1 ﬁgtreﬁleSpond' ng
to the 25mar, g(%ﬁdl]r%?rﬁn @%}éthgglb&ﬁrggnlf ro?thgrﬁa?enﬁ%ge ibE vrx]/tth re erence &, r%g’l - the anmount

Accor di n

of light of an i Refignconiph systsm SO%CCPrﬁ@Sé%lé@oe‘%‘éﬁm%Pdé@Wéz f #eperson in
t he manageneresent inyention hisor vimilar cgeftaurption withy Himinadpnaohtzn dystom tshowne r educed
when a per sanFiQn 1 ekeptithn agemiing setve 20 RlcbmrRittStodhaiivbrioBo.a Thadtthitdl ar col or .

Accor di ngl ydestcnﬁwﬁqhgrgogmo%}édon control can be easily perfor med by an
eover, if the

action of each rs ene

i nformation of !toﬁh é) gré(e gp%cgglrefsﬁtegtéélﬁesb’grlg%ﬁmi“ﬂnf’ﬁgerﬁ"é’ﬁé{bgﬁent ar ea,
it is pd8si ma%ag%e*ﬁeﬁ%r ReYsstesbigiecton ipration nilleometies centrobfhistpry suited to
each per soninf@BRoen, exageping , videh énfoanatien tobiaine by slencaperd aritydand tigdiideur e of

rai sing a haogl thexehitsl iR AGHEmEMN QerdérDIORbd Qbreé ih@Bme0f an illum nation unit and
t hen noves to another area, the amount of light in the area to which the

person nove ontr o.increase with reference to the
hStory o m&@%ﬁ%&&o@%ﬁ CehNERRL e QeERAT N o
| LLUM NATI NEYSTEM OF EI GHTH EMBODI MENT) A description is
gi ven of the corfitlgulatih@ionebnta systehiBradaadingmo mart:trﬂb@hmﬁytstheﬂ‘etaﬁﬁﬁrdi ng to
an ei ght h ephadinrsiatiof otfr]ﬁrsgﬁse%?'?ﬁe 'nm{ﬁaﬁkﬂnar@é tﬂﬂe rlﬁ(tv%ﬁl@ﬂcﬁata or G 14. 5

The illum nf?&on%@tlo%o rﬁum?natfgx SF%H}IB}n& CCOI}‘l oﬁ n'cglo d gzilr{eﬁ rﬁ‘ g{n} 18H ggnﬂ, Olt he

present mv(gq}\?d gurati omn o
system 1 sh¥i#Rgdn Y—'It@ Cim%rf?c‘é‘ﬁtb %“Hafhe m@at"‘é{'&%&séres%q%}’é?d Py the cepffdected to

t he net @r km3pgenmne sdevenid ethraligh cthe pirpassses hesceibdd iis therifirstew. séhamhdat abase
server 70 agmhodingstsdet actmoBted.esul t i nformati on of persons in the

Upon a request from a display unit (not shown) connected to the central

management server 40 or network 30, desired information of the aforementioned
accumulated information is acquired and displayed to be provided for the administrator
25  or persons.
The administrator and persons access such information and therefore confirm
the operation of illumination control and the energy saving effect.
In the aforementioned description of this embodiment, the database server 70 is
connected to the network 30 as a device different from the central management server
30 40. The database server 70 is not limited to that and may be configured to be
incorporated in the central management server 40. Moreover, if the central
management server 40 may be replaced with an information integration apparatus
incorporating the functions of the position information acquisition section 41 and
information integration section 42 and an illumination control apparatus incorporating
35  the functions of the action information acquisition section 43 and illumination controller
44. In such a case, any one of the information integration apparatus and illumination
control apparatus may be configured to incorporate the function of the database server.
While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the
40  inventions. Indeed, the novel embodiments described herein may be embodied in a

-17-



10 managenent area, novenent trajectory information, illum nation contro
history information, imge and video infornmation obtained by the canera
unit, and the like fromthe central nanagenent server 40 and stores the
sane. ( OPERATI ON OF | LLUM NATI ON CONTROL SYSTEM OF ElI GHTH 15
EVMBODI MENT) In the illum nation control system 8 according to this
enbodi nent, the detection result information of persons in the managenent
area, the novenent trajectory information, illum nation control history
information, image and video information obtained by the canera unit, and
the like, WYPESY arcshes domsirfaghepyorenaripwmmpiggions Gubstifvtios rahehasgesvethe40 t hr ough
t he processdamdesbe elbalimentd dwcritied ditreinomsebe made eiivad depaning , froad e
accumul at ed spirit of the inVRdnA ﬁﬁah&ﬁ&fi@&@c@aiﬂé Sl Bfr dfdivhichtd Gle iHARNA)

comect o4 16, LG, SERial PADRAEIEAL S SLF el SRR O Sy o

information.o or ene accunu ired and
di spl ayed t 8VB¥°Btovi ded for the adninistrator 25or persons. The

adm ni strator and persons access such information and therefore confirmthe
operation of illumnation control and the energy saving effect. In

the aforenentioned description of this enbodi nent, the database server 70
is connected to the network 30 as a device different fromthe central
managenent server 30 40. The database server 70 is not limted to that and
may be configured to be incorporated in the central managenent server 40.
Moreover, if the central managenent server 40 nmay be replaced with an
information integration apparatus incorporating the functions of the
position information acquisition section 41 and information integration
section 42 and an illum nation control apparatus incorporating 35 the
functions of the action information acquisition section 43 and illum nation
controller 44. In such a case, any one of the information integration
apparatus and illum nation control apparatus nay be configured to

i ncorporate the function of the database server. Wi le certain

enbodi nents have been described, these enbodi nents have been presented by
way of exanple only, and are not intended to |limt the scope of the 40

i nventions. |Indeed, the novel enbodi nents described herein may be enbodi ed
ina variety of other forms; furthernore, various om ssions, substitutions
and changes in the formof the enbodi ments described herein may be nmade

W t hout departing fromthe spirit of the inventions. The acconpanyi ng
clainms and their equivalents are intended to cover such fornms or
nodi fi cations as would fall within the scope and spirit of the 5inventions.
What is claimed is: 1. An illumnation control system can be connected to
an illumnation unit installed in a managenent area, the system conpri sing:
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5a notion sensor acquiring position information and action information of a
person in the managenent area; a necessary light amount hol der

hol di ng position information of the illum nation unit and necessary |ight
anount information for the action information of the person; 10a brightness
control calculation unit acquiring a necessary anount of |ight
corresponding to the action information of the person acquired by the
notion sensor based on the necessary |ight anount information held by the
necessary |ight amount hol der, and cal culating a brightness control anount
based on thé’g'i!ﬁis'ﬁ‘tlﬁimdisnf ormation of the illumination unit to set the
acqui red necessary anount of |light at a place 15indicated by the position
i nfor mati on 10An {ikGiMe6s hraCIstbh 8h BcohMBelRS APMuRRAR N unit 3fhiled in . AN

il lum nati ogn%?glgte cantrol 6I:SerS I(l:l(?:nrtnrrcl)sliI ing the illumnation unit using the
bri ght ness con o1 anmoun cyatfunaPed?gby t he brightness control cal cul ation
unit. 2 2. THe™S)t emsGracgyinerpopitionrafpenation ;3ad agion gpfoweatieprofias a canera
uni t i nst al pasbngn thymean@RuEntareanl |, a ceiling, and a desk in the managenent
area. 3. The systees@ty lgai MubuntWEKE MolaaEedodtibn? ikthiadhs SofC @lecul at ed
from the posiuhifflod AfifHRErlent Ao RPhiRRaddd diVfe IABRGMIRAL AL and the
position i nIormatl_on of the |1I§m nation unit, brightness control

cal cul ati on hﬁl’?f’rtgo%al cul ates the brightness control 25anmpbunt of the

i1 1um nd®ion uni® byahtness sangoldeadaquiakipr ppip re@iiring g inecessapyusmounh o€ fights t he

hi ghest at tdmespedisgin hndctibadnfoaseion afey personrdgnieddgr he Mokibn SenSérepwWi se
fashi on. basedton th Qxe&&‘s‘éﬁ}el%h_@Em&dr@-'ir{fbr%lati(‘!m%l@ b the necessary light buffanagenent
area 1s Com?&ﬁdangfcalg\tlmn fa rfghtxesgfc 1&%'?%%019& bSEE 87 He) g}ﬁéncinfotrrr}et' 30 person
performs di {?}r ent acti ofs, Phe necessary T rgRe>afouit ™ #tPder hol ds a
necessary aNoURtGRNGtogHitle bl ardprdnnesssah @npuRisefnlighh @t @Rldeear ea type,
t he bri ght nadisatedtheopositiah infdreeiiarofthei nersopegiiéddy thametiopaertsyp end
correspondi ng t antillemfaaint 6N corloErmedntroMin®fthd MgwnpetisHNINACEHKH 8 by the
motion sensQznhaseeniNahiit Bfidufireddy HROFERGEE Yordto8 M icuBEBY i, | Nf or mati on,
acquires the necessary anount of |ight Corresponding to the action
information of the person _in the specified area type, and cal cul ates the
bri ght ness % dAt PEfemfsim lowherea the mejien serspioif 2 gamera ppit istelleda aiequi r ed
necessa?ly |dfghtallanasiing, aatl adesk iptha cenigestewateed by t he position information
of the person acquired by the notion sensor. 40

3. The system of claim 1, wherein based on a distance calculated from the position

information of the person in the management area and the position information of the

illumination unit, brightness control calculation unit calculates the brightness control
25  amount of the illumination unit to form a distribution of light amount which is the

highest at the person and decreases away from the person in a stepwise fashion.

4. The system of claim 1, wherein _
the management area is composed of a plurality of types of areas in which the
30  person performs different actions,
the necessary light amount holder holds a necessary amount of light of each
action of the person for each area type,
the brightness control calculation unit specifies an area type corresponding to
the position information of the person acquired by the motion sensor based on the held
35  necessary light amount information, acquires the necessary amount of light
corresponding to the action information of the person in the specified area type, and
calculates the brightness control amount of the illumination unit to set the acquired
necessary light amount at the place indicated by the position information of the person
acquired by the motion sensor.
40
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5. The systemof claim4, wherein the area type is set based on novenent
trajectory information of the person obtained by the notion sensor and
accurul ated. 6. The systemof claim1l, wherein 5the notion sensor includes
a person identification determ nation unit, t he necessary |ight
anount hol der holds the position information of the illum nation unit and
the necessary |ight amount information for the action infornmation of the
person, the brightness control calculation unit acquires a necessary anount
of light 10 corresponding to the action information of the person

det ermi ned ByTherastamtof slams dnglsrein s apadypet ib act thated op eecveBent yrajeftght  anount

i nf or mat i oninfamdtiaalfchel patses olithigedlyitightoties Semsarihd adcumnbiedt of t he
illumnation unit to set the acquired necessary anount of |ight at the

pl ace i ndi C@tﬂgf@?&gfnﬁa@‘gé;‘éfﬁg‘g"i nformati on of the person acquired by the

noti on sensor. ; m of claim2l, wherein the brightness control
cal cul at Pon uni t/heReHAnSERsot Reudes ¢ BERsGR dgntifiration detrmingtion Wk i on of t he person

i n t he managenerthe apeessanc ghitr aubuply hplder holty ¢ pesitdor infomaatinc ofivthieat ed,
predi cts a fllum@aiibrowitandthetnbes@Bl IGBNantMEBfoDAsRA fOthd RoemMBn traj ectory
i nformati ongrpigh,Gal cul ates the brightness control amount to 20i ncrease an

amount of |ight of. t illumpation unit |ocated in the predicted
direction. 8. Dl foBroL Faquiaion Uk apalEES § mescSiary, ApoHIL ot gl r ol

cal cul atl? oncagissrondingtei theeactipm iy matiqned thepersen daigreninied hy B mdkien prmseion acqui r ed
by the notilmeedsenterheldpreedsary sighthwnoditriefotmaiont &t catchiptep eiestoighmesses based on
t he i nf or maddnasl aﬁﬁbuﬁthﬁ’t&rillﬁﬂhﬁ%oh(ﬁﬁit%&oadaﬂtglg%@ﬁﬁ&jﬁsﬁy hii&unb 61 1EHAE latesst cgnr rol
amount to i t of .l ocated in
t he predi ct@gggﬁ‘f@g?{&gﬁw% p§.91 lq’L‘él s{l/%t Oéln%tfo?e %ﬁ%gﬁ%@@lﬁ%ﬁgg%ﬁ&p e canera
unit includé®°k unit switching the canera unit to a security operation node
of storilhg image informati on of an i mage taken when 30t he presence of a
person is detleetpttm ofldkimThevheyisittRerbrightrebsadomirdl, cak ulbtidvarmitcoqikes teng an

ent e“ ng p%&@ﬂ)eﬁﬁﬁaﬁe@{omgfoﬁgétfon%@{1@9&@&1 iQEhe%‘aYlla tnloafreaaa@%dir@& 5?%1%d Sgnsora
an ul trasonj ¢. sensor i stance sensor. an % ag. an n card reader
and is i nstnéctfoé elésg ) %nrﬁja En nrfué%%é Péef%i‘c?shaed%ﬁ%ng?ﬁtetn p%’g%nafnoveééaﬁﬁﬂé’flei n the

bri ght ness BORPYEIEnt Gpeqion: dfoiation and spledlates the brightnesy sagHelaaoynictant r ol

anount 20 iineeasaseamduat elfightratf thefillimigdion ohit tokhged inltherpredittédodwrectivint i n t he
managenent area when the entering person detection unit detects an entering

person. s, Thé by 24ith AMvlbrch! @l Bidhundt LRI chibfadBA iiiacBRIOr acqui T es
nf. own t he

specific marker 40 1 nf.ormatiaqn, S erson Int agement area,
aﬁ d mtlérmatxon on orientation 0? %y Qhe motion SEnsor, prémcts 8\6

the person acdquired
direction that the person moves based on the information on the orientation, and
25  calculates the brightness control amount to increase an amount of light of the

illumination unit located in the predicted direction.

9. The system of claim 2, wherein the camera unit includes a unit switching the camera
unit to a security operation mode of storing image information of an image taken when
30 the presence of a person is detected.

10. The system of claim 1, further comprising an entering person detection unit
composed of any one of an infrared sensor, an ultrasonic sensor, a distance sensor, an
RFID tag, and an IC card reader and is installed at an entrance of the management area,

35  wherein the brightness control calculation unit calculates the brightness control amount
to increase the amount of light of the illumination unit in the management area when
the entering person detection unit detects an entering person.

11. The system of claim 1, wherein the motion sensor acquires specific marker
40  information shown by the person in the management area, and
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the brightness control calculation unit acquires the marker information
acquired by the notion sensor and cal cul ates the brightness control anount
to control the amount of light of the illum nation unit based on the nmarker
information. 512. The systemof claim1l, further conprising a database
server acquiring and storing person detection result information, novenent
trajectory information, illumnation control history information, sensing
hi story information by the notion sensor in the nmanagenent area. 1013. An
illum nation control nmethod using an illum nation control system can be
connected to an $f Prightiest soatol GAFlation I peques; the markel AnfarRbipn acqpised

conpri si ng: by the mohgl dinsgy gndsdaiculates ithef brightitessoepngb! btheunt It womtwdttheon unit and
necessary | ia@biint aNmhnbf thévliemiBfidnamitbeded € the @arkeN @i M@ionon of a person;
acquiring position informati on and action information of the person in the
15 managenen rea. acgui.rin necessary anount of |ight corresponding to
t he acqg' re&E'a BT ?1&3?‘% ?‘Hﬁieﬁ)‘for’ipﬁém%éld%té S%?Q’éﬂa“tﬂlﬂ‘%ﬂlﬁémﬁgf’rdf‘gnecessary

| i ght anounPCrpay dnteetien sesult dafprnation i meyemet rajestone swfoumston oflumizatiot  based on
t he posi ti onontmaf histoyt infonmafon] seesing histotynafor@aion byt thé mos@t senkwe imcigui r ed
necessary appiHdtm&@f atehght at a place indicated 20 by the acquired position
information of the person; and controlling the illumnation unit with the

cal cul at ed Higfptness control ampunt .. ] o
10 . illumination control method using an illumination control system can be

connected to an illumination unit installed in 2 management area, comprising:
holding position information of the illumination unit and necessary light
amount information for action information of a person;
acquiring position information and action information of the person in the
15  management area;
acquiring a necessary amount of light corresponding to the acquired action
information of the person based on the held necessary light amount information;
calculating a brightness control amount based on the position information of
the illumination unit to set the acquired necessary amount of light at a place indicated
20 by the acquired position information of the person; and
controlling the illumination unit with the calculated brightness control amount.
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