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Title of Invention: ENERGY MANAGEMENT SYSTEM

5 Technical Field
Embodiments described herein relate generally to
an energy management system.
Background Art
Conventionally, a target space such as a floor, a
10 living room, a private room, an office, a staircase, or
a landing (to be referred to as a target area
hereinafter) is divided into a plurality of areas, and
air conditioning, illumination, and the like are
controlled in accordance with the presence/absence of
15 persons in each area. The presence/absence of persons
is detected by, for example, a motion sensor.
Citation List
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Patent literature 1: Jpn. Pat. Appln. KOKAI
20 Publication No. 2010-257611
Patent literature 2: Jpn. Pat. Appln. KOKAI
Publication No. 2010-266169
Summary of Invention
Technical Problem
25 In the existing technique, no delicate control is
performed based on the result of detection of the

presence/absence of persons in a target area. Along



Technical Problem 25In the existing technique, no delicate control is
"performed based on the result of detection of the presence/ absence of
persons in a target area. Along 2 with the recently increasing awareness
about energy saving, a demand has arisen for delicate control such as

t ask- anbi ent control . It is an object to provide an energy
managenment 5system capabl e of pronpting epergy saving. Solution to Problem
According to an aspect, an energy nanagement system controls an el ectrical
apparatus installed in a target area. This energy nmanagenent system

i ncl udes an 10&Hﬁget§8”§8£eﬁ99ya?nS?SEQXnE?%ﬁ??%ﬁQEssgﬁéﬁk-eIQ?g%”age

sensor senses the target area,” acqulres, sensed | nage t he

target area, hEQ@En&DerH@ﬁéﬁﬁ_EQEr§§§EEhngth8e§Eé&@eOEo?EE%ESQﬂchn the

target area and environmental information concerning the 15environnent of
the target aregsfegpseaghpofnf phyrabity of divided areas obtained by
dividing the target area, and outputs the human information and the

environnental informatikenanThp;ener gy proagERERh SBEVER hSnceRAeeked to the
i mage sensor via a conmuni cation network and 20execut es task-anbi ent

control $or theystentrepablapparatuspbasgdeoartheshutman.i nformati on and the
environnmental information for each of the divided areas output fromthe
i mage sensor. Bplefibestrei ptolbhenf Drawi ngs 25FIG 1 is a view showi ng an
exanpl e of an
According to an aspect, an energy management
system controls an electrical apparatus installed in a
target area. This energy management system includes an
10 image sensor and an energy management server. The
image sensor senses the target area, acguires, from the
sensed image of the target area, human information
representing the state of a person in the target area
and environmental information concerning the
15 environment of the target area for each of a plurality
of divided areas obtained by dividing the target area,
and outputs the human information and the environmental
information. The energy management server 1s connected
to the image sensor via a communication network and
20 executes task-ambient control for the electrical
apparatus based on the human information and the
environmental information for each of the divided areas
output from the image sensor.
Brief Description of Drawings
25 FIG. 1 is a view showing an example of an

environment formed in a building to which an energy

management system according to an embodiment is



environment formed in a building to which an energy nanagenent system
"according to an enbodinent is 3 applicable. FIG 2 is a functiona
bl ock di agram showi ng an exanpl e of the energy managenent system according
to the enbodinment. 5FIG 3 is a functional block diagram show ng an exanple
of an image sensor 4 according to the first enbodinent. FIG 4 is a view
for explaining area data. sFIG 5 is a view for explaining
an exanpl e of an 10effect according to the enbodi nent. FIG 6 is a
schemati ¢ vi ew showi ng anot her exanpl e of output information. FIG 7
is a V|em1shomggglgggbgg[ationship between a frame i mage and the floor map
of a target flo 15according to the second enbodi nent. FIG 8 is

a functional block @E@grQ”h%hQ“kBQcémoﬁéa”Bhéchd@ngE&g%h%%@%%raﬁ
according to the second enbodi nent is a schematic view

showi ng an exaspkep0t ar2Omel Khéggpeﬂf@ﬂagéﬂ@ﬁ(@r§yQBeﬁlaEE@oﬂﬁﬁﬂagalﬁ_@ a seated
person conversion table 43e2. FIG 10 is a flowhart show ng the

processi ng proegpduegboliimentmage processing unit 42 according to the second
enbodi ment. 25FIG 11 is a view showi ng an exanple of a heat
5 FIG. 3 is a functional block diagram showing an
example of an image sensor 4 according to the first
embodiment.
FIG. 4 is a view for explaining area data.
FIG. 5 is a view for explaining an example of an
10 effect according to the embodiment.

FIG. 6 is a schematic view showing another example
of output information.

FIG. 7 is a view showing the relationship between
a frame image and the floor map of a target floor 1

15 according to the second embodiment.

FIG. 8 is a functional block diagram showing an
example of an image sensor 4 according to the second
embodiment.

FIG. 9 is a schematic view showing an example of a

20 walking person conversion table 43el and a seated
person conversion table 43e2.

FIG. 10 is a flowchart showing the processing
procedure of an image processing unit 42 according to
the second embodiment.

25 FIG. 11 is a view showing an example of a heat

value management table 34g according to the fourth

embodiment.



val ue managenent table 34g according to the fourth enbodinent. 4

"FIG'12 is a functional block diagram showi ng an exanple of an i nage sensor
4 according to the fourth enbodi nent. FIG 13 is a view
showi ng an exanple of the state 5of a target floor 1. - FIG 14 is a

vi ew showi ng an exanple of a lum nance-illum nance conversion table used in
the fifth enbodi ment. FIG 15 ig a schematic view show ng

i nformation 10t hat conbi nes human i nformati on of each area with a floor

map. FIG 16 is a view for explaining the seventh enbodi nent.

Doscri pti on of Enboghuent s 19Egbod, oot s i bl oaoWbeodesceibedogith | |

reference to the acconpanyi ng draw ngs.

schematic viewfor Fép$§igﬁn9m58§ telabionshipo bet Meenot agk- aghi-ent contro
and the 20states of persons in each divided area sef in a real space (to be

referred to ascand@rgetcfl oor hereinafter) to be inplenented by an energy
managenent system according to the enbodi nent.

FIG. 13 is a view showing an example of the state
5 of a target floor 1.

FIG. 14 is a view showing an example of a
luminance—-illuminance conversion table used in the
fifth embodiment.

FIG. 15 is a schematic view showing information

10 that combines human information of each area with a
floor map.

FIG. 16 is a view for explaining the seventh
embodiment.

Description of Embodiments
15 Embodiments will now be described with reference
to the accompanying drawings.
(First Embodiment)

FIG. 1 is schematic view for explaining the

relationship between task-ambient control and the

20 states of persons in each divided area set in a real
space (to be referred to as a target floor hereinafter)
to be implemented by an energy management system
according to the embodiment.

A target floor 1 includes, for example, six

25 divided areas E01 to E06. The target floor 1 is
provided with a task illumination 2a and task air

conditioning 2b for controlling illumination and air



A target floor 1 includes, for exanple, six 25divided areas EO1l to E06. The

“target floor 1 is provided with a task illum nation 2a and task air
conditioning 2b for controlling illumnation and air 5 conditioning in a
wor ki ng area where at | east a person does a necessary work (operation), and
an anbient illumnation 3a and anbient air conditioning 3b for controlling

illumnation and air conditioning in an 5a sle for a wal king person or a
non-wor ki ng area that needs mni mum bri ghtness and air conditioning. The
task illumnation 2a, the task air conditioning 2b, the anbient

I 11um nation 3@0n§@@i59§n§”@heﬁFw@E&iﬁ%ngE%EOQh@%eSQFaﬁ%a%%agpk§§seﬁ

el ectrical apparatuses l1l0according to this enbodi nent. te that as

for the task ilbugi gahiers3aryafokkl UgLRALRN ohs i RekALLedmbRgach of
di vided areas EO1 to EO6 or for each desk arranged in each divided area. As

for the task ainlcendetioni g dbd ampakchtCcandi thaaetibaingl Bdi Agran air
outlet is installed on the area ceiling or area floor of each of divided
areas EO1 to E@6ntrollingl nladdithbenpnf ahdexampkendtihecaenhi ng ah t he
target floor 1 or required portions of the floor are 20provided with one or
a plural bty of aiimhgefsensowsl&ihgr psersinngrt he nwholvertkanget rebkodbhat or each
of the plurality of divided areas. An exanple in which one inage sensor 4
is provided w heepe aipliabmedrbohtwessr anke adssecpngtitvendéoavenil8Ace. 25Wen
the target floor 1 is divided into, for _ o
task illumination 2a, the task air conditioning 2b, the
ambient illumination 3a, and the ambient air
conditioning 3b are examples of electrical apparatuses
10 according to this embodiment.
Note that as for the task illumination 2a, an
illuminator is installed in each of divided areas EO1
to EO06 or for each desk arranged in each divided area.
As for the task air conditioning 2b, an air conditioner
15 including an air outlet is installed on the area
celling or area floor of each of divided areas EOl to
E0G.
In addition, for example, the ceiling of the
target floor 1 or required portions of the floor are
20 provided with one or a plurality of image sensors 4 for
sensing the whole target floor 1 or each of the
plurality of divided areas. An example in which one
image sensor 4 is provided will be explained below for
the descriptive convenience.
25 When the target floor 1 is divided into, for

example, the six areas EOl to E06, and the states of

persons in each of divided areas EO01l to EO6 are



exanple, the six areas EOl to EO6, and the states of persons in each of
‘divided areas EO1 to EO6 are 6 detected frominmages sensed by the inage
sensor 4, the energy managenent system according to this enbodi nent
controls task-anmbient illumnation and air conditioning based on the nunber
of persons in each divided area, the states of the persons, and the I|ike.
The states of persons are represented by gnformation such as area EO1 = 2
wal ki ng persons, area 02 = 2 standing persons and 1 seated person, area 03
= 0 persons, area 04 = 1 wal ki ng person, area 10EO5 = 0 persons, and area

06 = 0 Per sonsie HafLd M Oliais Ol i 1dn aenesy CAlL Y1 eyl Sl alLod 40 as human
i nformati on. For exanpl e] since persons are present in both divided
areas 01 and Q& etde Rl &hteht | 43 N3h 1 90-3Aq 15ane, afbi endmigd &1 koMei ti oni ng
3b are turned on. 1n divided area 02, since a person is working at the
desk, the task-dddtm Hatdop 2a a8 t askudi fa €08 dh@NE DY 2bn@f €1idnimed on.
On the other hand, divided areas 03 and 04 20 include only one person

wal King in theased @O4chdotudihe s ¢ easonsotiheiandaentdivided natéan 3a and
anbient air conditioning 3b are turned on to inplenent energy saving
control .5 Nei t hgre oftali ws dell Aneagse OSomnd &b6d helse peilsens. Hence, control is
performed to turn off 25the anbient illum nation 3a and anbient air
conditioning 3b to Thpl ehehesfof t hersener gyesaoPhgseohedopy

information such as area E01 = 2 walking persons, area
E02 = 2 standing persons and 1 seated person, area
E03 = 0 persons, area E04 = 1 walking person, area

10 E0OS = 0 persons, and area E06 = 0 persons. Such

information will generically be referred to as human
information.
For.example, since persons are present in both
divided areas £01 and E02, the ambient illumination 3a
15 and ambient air conditioning 3b are turned on. In
divided area E02, since a person is working at the
desk, the task illuminaticon 2a and task air
conditioning 2b are turned on.
On the other hand, divided areas E03 and E(C4
20 include only one person walking in the area EO04. For
this reason, the ambient illumination 3a and ambient
alir conditioning 3b are turned on to implement energy
saving control. Neither of divided areas E05 and E06
has persons. Hence, control is periformed to turn off
25 the ambient illumination 3a and ambient air
conditioning 3b to implement further enérgy saving

control.



7 When il lum nance in each of divided areas EO1 to EO6 can be
*acquired, the illum nance information is taken into consideration to

i npl enent energy saving control. As for the illumnation in each divided
area, 5for exanple, light control is executed while considering outside

i ght, thereby inplenenting energy saving control. Even air

condi tioning can be controlled in consideration of insolation. 10FIG 2 is
a schematic bl ock di agram showi ng the energy nanagenent system according to
t he enbodi nent . The energy managenent system i ncludes the inage

sensor 4 installed Wﬂekhglié&gﬁ%%%EOQE éacﬁ”o%”ﬁ@@iﬁéaagﬁgﬁgtEégSES”‘5 and

an ener gy nanagenent server e | mage sensor I's connected to the

i mage ”Hnage”ﬂﬂ§65¥§ﬁeﬂé5aéagl£8§ e9§é9¥1m§ﬂ§9§9§9t1§eé¥ﬁ£t§oM'@s
communi cation network 7 such as a LAN, WAN, wireless LAN, or the |like. The

i mage sensor 4cdiasn ai ﬁﬂBC&bﬁﬁl@ér§€ﬂ§hngotEﬁp@@ﬁ@ﬁgeénék$9rsévhﬁga wi de
visual field, and obtaining, froma plurality of sensed frane i mges, a

person state (demrerolnforgatbenihandlibhunhaanaeihnboERBYiONdEn gaeh,
predeterm ned divided area of the target floor 1. Details will be described

| ater. Note thétrieatanphe) ohi@b(oudvstdell ightxanouati, wantlet he | i ke)
concerning the environment of the target floor 1 will generically be
referred to ascemnvidonheatalitsnfiler kaghtn. thereby implementing energy

saving control.
Even air conditioning can be controlled in
consideration of insolation.
10 FIG. 2 is a schematic block diagram showing the
energy management system according to the embodiment.
The energy management system includes the image
sensor 4 installed in the target floor 1, an image
management system 5, and an energy management server 6.
15 The image sensor 4 is connected to the image management
system 5 and the energy management server 6 via a
communication network 7 such as a LAN, WAN, wireless
LAN, or the like.
The image sensor 4 has a function of sensing the
20 target floor 1 in a wide visual field, and obtaining,
from a plurality of sensed frame images, a person state
(human information) and illuminance information in each
predetermined divided area of the target floor 1.
Details will be described later. Note that information
25 (outside light amount, and the like) concerning the
environment of the target floor 1 will generically be

referred to as environmental information.



8 The i mage managenent system 5 conprises an i mage nanagenent server 51 and
“an ihmage-associ ated data accunul ati on dat abase 52 for accumul ating data
associated with i mages. The i mage nanagenent server 51 has a function of
recei ving necessary information, for exanple, information concerning the
security in the target floor 1 or information according to a user request
out of information sent fromthe i nage sepsor 4, and accunul ating the
information in the 10i mage- associ at ed datg accurul ati on dat abase 52
together with tinme data. The i mage nanagenent server 51 also has a

function of coIIect+n% géocess data such _as image information fromthe

i mage sensor 4 in a Bec .%%?ym??ﬁ%e%%?Foﬁyﬁﬁﬁml5hﬁﬁﬁﬂr?ﬁ?8rﬁﬁt?%ﬁg?n each
di vided area and displaving the data based; on an, ipfor ipLion. g
instruction froman input>tniT" (hot*$hown) Eleh a3°3“kéyboard or a nouse.

The i mage- assogiatac dat g, aceumul ali on dal abase, 52, 20agcymil at es i mge
ed by a g%ur£$ ? ﬁ un%g

i nformati on acquir altty of 1nage sensors r, for exanple,

al nost the sa i . and: i i nd. j 1 N
f ormat on aeEen B B L 90 Bola bbb DB Fer oL

data accumul atj 90 fat@haseo®2t husc2bacey it 3t 852+ f OhFBLELWQPi Becessary for
t he i mage managenent server 51 to execute integration processing of imges

and i mage- assogkaherte ) N of dlhd ONoRCEWMELEN DYy the security in the

n_request

target floor 1 or information according to a user
request out of information sent from the image sensor
4, and accumulating the information in the

10 image-associated data accumulation database 52 together
with time data.

The image management server 51 also has a function
of collecting process data such as image information
from the image sensor 4 in a necessary time period and

15 human information in each divided area and displaying
the data based on an information request instruction
from an input unit (not shown) such as a keyboard or a
mouse.

The image-associated data accumulation database 52

20 accumulates image information acquired by a plurality
of image sensors 4 under, for example, almost the same
time data, and human information and illuminance
information associated with the image information. The
image-associated data accumulation database 52 thus

25 accumulates information necessary for the image
management server 51 to execute integration processing

of images and image-associated information acquired by



the plurality of inmage sensors 4 retain the security level, or edit the
‘accuhul ated information to make themvisually recogni zabl e based on a user
request. The energy nmanagenent server 6 includes a building 5nmaintenance

unit 61, an illum nation controller 62, and an air-conditioning controller
63. Based on information sent fromthe i mage sensor 4, the building

mai ntenance unit 61 determ nes task-anbiengt control concerning illumnation
and air conditioning in each 10di vided area in accordance with a

pr edet er mi ned control rule (for exanple, an IF .. THEN rule) or a building
mai nt enance pr pEeLs d nds, The Lon
controller gg%?ﬁ% téskyggéunggg g%ﬁ “&h Ehe |en?E 9
Illunlnatlon B@ebel15@90959@n9§ewg&Buﬁuaaﬁgdaﬂhksgﬁaeqahr@b hAREr UaERON
sent fromthe building nmaintenance unit 61 concerning illumnation in each

di vi ded area. vwsualTperangHQBQbiéOBEEQdCQHtéohkéE 63g¢@mrkrol s the task
air conditioning 2b and the anbient air 20conditioning 3b in accordance

with a task-anbi ent reenthekginathbgbnentseatverom tihe 1Rdesdianguraidathgnance
unit 61 concerning air conditioning in each divided area. The energy

manageneft sermetnbehsnabsanptovldedn2bntihiaanobnt ebnhngedilepl 8¢, uantd 64
and an input unit 65 such as a keyboard or a nouse to input necessary
control instruetiens-conditioning contrcller 63. Based on
information sent from the image sensor 4, the building
maintenance unit 61 determines task-ambient control
concerning illumination and airx conditioning in each
1C divided area in accordance with a predetermined control
rule (for example, an IF . . . THEN rule) or a building
maintenance program that meets user demands.
The illumination controllér 62 controls the task
illumination 2a and the ambient illumination 3a in
15 accordance with a task-ambient control instruction sent
from the building maintenance unit 61 concerning
illumination in éach divided area.
The air-conditioning controller 63 controls the
task air conditioning 2b and the ambient air
20 conditioning 3b in accordance with a task—ambient
control instructicn sent from the building maintenance
unit 61 concerning air conditioning in each divided
area.
The energy management server 6 is also provided
25 with a monitoring display unit 64 and an input unit 65
such as a keyboard or a mouse to input necessary

control instructions.



10 The i mage sensor 4 includes an i nmage sensing unit 41, an inmage
‘processing unit 42, a storage device 43, and a communi cation unit 44 that
sends predeterm ned output information. 5As shown in FIG 3, the inmage
sensing unit 41 senses the target floor 1 in a wide visual field. The imge
processing unit 42 perforns inage processing to extract desired information
froma plurality of frame inmges sensed ajya predetermned frane rate. The
i mge 10processing is executed by a central processing unit (CPU or the

i ke. The storage device 43 stores sensed frane i nage data and ot her
data. The communi catjgon.unit 44 sends predeterm_ ne tput _i_nfarnat.i_on.
15Not e that the sto?gée*ﬁggéc%eﬁgggoﬁpfpgggggsfPgngmgﬁgggegéép gg%ékit 43a,

a divided ar ea, dat g sigrage  uniL 43b, @, $etibno.dala sLorage uni 43¢, and

a process data storage uni _ di vi area data“storage unit 43b
stores 20d'V'd§Qda£eéoﬂﬁ&§i9§E§6H1@&9tb¥4tBﬁaEeE@Bh@”é?b@e?@&%@ﬁ@dthe task

illumnation 2a and task air conditioning 2b, the anbient illum nation 3a
and anbi ent aisueondi thentNg:Bn. and a work (operation) area installed in
the target floor 1. The divided area 25data is, for exanple, data shown in
FIG 4. 5 The smbtsAgwdatia SLOrage dhkt id3dgestenesngetihiifig 4data such as
an il lum nance conversion fornmula. The
senses the target floor 1 in a wide visual field. The
image processing unit 42 performs image processing to
extract desired information from a plurality of frame
images sensed at a predetermined frame rate. The image
10 processing is executed by a central processing unit
(CPU) or the like.
The storage device 43 stores sensed frame image
data and other data. The communication unit 44 sends
predetermined output information.
15 Note that the storage device 43 comprises a Iframe
image storage unit 43a, a divided area data storage
unit 43b, a setting data storage unit 43c, and a
process data storage unit 43d.
The divided area data storage unit 43b stores
20 divided area data determined by the relationship
between the task illumination 2a and task air
conditioning 2b, the ambient illumination 3a and
ambient air conditioning 3b, and a work {operation)
area installed in the target floor 1. The divided area
25 data is, for example, data shown in FIG. 4.

The setting data storage unit 43c stores setting

data such as an illuminance conversion formula. The



11 process data storage unit 43d stores data necessary for inmge

' processi ng. The i nmage sensing unit 41 obtains two-dinensional imge
data in the target floor 1. As the inage sensing 5unit 41, for exanple, a
visible-light camera (for exanple, a CCD canera) or infrared canera
including a wi de-angle | ens whose angle of viewis, for exanple, about 1800
is used. Note that acquiring a thermal image using an infrared canera as
the canera makes it 10possible to further acquire a heat distribution.

The i mage processing unit 42 conprises an inmage information acquisition

unit 421, a ieé‘eé’%séé{w%wf‘a é?&ﬁfﬁi%Uﬁéré&da@afﬁéé&gﬂ'g@ékon

unit 423, a h n information acquisition unit 424, a | um nance
di stribution extractipn-doiing25 a second reflection unit 426, an
il lum nance information acquisition unit 427, and an output unit 428.

The image informatigReacqybsi 5E90;i NG hind2lsPebboE MBsPERPLOCRSSENGnET OF
exanple, filter processing 20or digital inage conversion processing for
anal og i mage dahaje ofiatd Nen Seid eSafgaterlomges. sensethdyihdge | pageisensi ng
unit 41 to acquire inmage information as a desired frame i mage and stores it
in the f3anme iumge 41orfge exanpi3a.a 260hed hot L dphdi sdmebait ( Dorextracti on
unit 422 extracts cunul ative difference imge information with a video
motion from tvwexdmphe, | AECEs ciaeral eoX ehporarefycangra including a

wide-angle lens whose angle of view is, for example,

about 180° is used. Note that acquiring a thermal

image using an inf:ared camera as the camera makes it
10 possible to further acguire a heat distribution.

The image processing unit 42 comprises an image
information acquisition unit 421, a motion distribution
extraction unit 422, a first reflection unit 423, a
human information acquisition unit 424, a luminance

15 distribution extractidn unit 425, a second reflection
unit 426, an illuminance information acquisition unit
427, and an output unit 428.

The image information acquisition unit 421

performs preprocessing (for example, filter processing

20 or digital image conversion processing for analog image
data) of time-series frame images sensed by the image
sensing unit 41 to acquire image information as a
desired frame image and stores it in the frame image
storage unit 43a.

25 The motion distribution extraction unit 422
extracts cumulative difference image information with a

video motion from two frame images that are temporarily



continuous and are stored in the frane image storage unit 43a. That is, the
‘“motion distribution extraction unit 422 acquires difference inmage

i nformation between a plurality of franmes based on two pieces of
Stine-series inmage information. The notion distribution extraction unit 422
bi nari zes the acquired difference image informati on based on a
predeterm ned threshold. The notion distrjjpution extraction unit 422
accurrul ates a plurality of pieces of binarized difference i mage

10i nformati on, thereby extracting cunul ative difference inage information

of @ person.  core e firslyrellectionyunit A23; deter maes the state (for

exanpl e, standing s Seated, of wal king) of ‘each person at ast from

the cumlati Veugiéfsﬁgnce%@ﬂ MRge LAl opgRibenoblalged; br omLhe i g seri es

i mage information sensed by the inmage sensing unit 41. T Irst reflection
uni t 423 obtaing;{he;posiilonpal GOPFELOALESiRigA PRESPRat lon Wt Lx&MPl €, a
standing still, seated, or wal king state from for exanple, a 20position

serving as a basg)ppintt¢osf esPOREE NGat 83 Xor Bwangidcas Oopf divided area
EO1 appearing in the cunul ative difference imge information, the inmage

sensi ng gragni f t Craé + o8y i @ndihdee nimrbersa dlopi xelise i Mot hen xdistndi ystdi srect i ons
of the cunul ative difference image 25information. After that, the first

refl ection uni¢xd23ctebhectst t h22 peisanistat chenadivided arepsr&ddet o EO09
by referring to the divided area data shown in FIG 4. 13 The human
information actmégétinformitide4baasdachuachiencotrsined nghrdehpedson state
in the process data storage unit 43d as process data for each of_ divided
areas EO1 to EDBepagedcnndifier Persbanseut Ba¢E 6PN eXahpl €22 s e 5851 |,

seated, or malkin?) refl ected on each of  divided areas EO1 to EO09.
a pIdrality of pieces of binarized difference 1lmage

10 information, thereby extracting cumulative difference

image information of a person.
The first reflection unit 423 determines the state

(for example, standing still, seated, or walking) of
each person at least from the cumulative difference

15 image information obtained from the time-series image
information sensed by the image sensing unit 41. The
first reflection unit 423 obtains the positional
coordinates of a person in, for example, a standing
still, seated, or walking state from, for example, a

20 position serving as a base point corresponding to x = 0
and y = 0 of divided area EOl appearing in the
cumulative difference image information, the image
sensing magnification, and the numbers of pixels in the
x—- and y-directions of the cumulative difference image

25 information. After that, the first reflection unit 423
reflects the person state on divided areas EO1 to EO09

by referring to the divided area data shown in FIG. 4.



The | um nance distribution extraction unit 425 has a function of extracting
“a lum nance distribution frominformation about brightness appearing in a
frame i mage 1l0Oacquired by the image information acquisition unit 421.

The second reflection unit 426 refers to the already determ ned divided
area data shown in FIG 4 concerning the |umnance distribution infornation
appearing in the frane image and reflects;{he | um nance 15distribution on
di vi ded areas EOl1 to EO9. The illum nance i nformation acquisition
unit 427 converts the lum nance distribution information into an

(11 uni nance i n accoggangenuh! by bbLyat nanceceanver sian horyba datagset in

the setting data storage unit stores the 11l um nance of each of

divi ded areas FQl-{0o£09ri Ocipenprocess-daba storagenupht A3dcess  The
out put unit 428 outputs a conbination of human information and i1l um nance

i nformation ofygaghsebrdhyi dedt ageasaE03rbecEQ99a6408bpUEaERf 9 MAL T ON.
25The communi cation unit 44 reads out tine-series franme inmages or process

data in the pr@cesscdaipestoragetsinibo4Bdsbased onei péosont spacéorfeach
divided 14 area output fromthe output unit 428 or a request instruction
from thes i mageenanageentasysiensbibdt, t beateke, candasends)t hefliatosdmat i on
to the comruni cation network 7 in accordance with a comruni cation protocol.
5The above- descridedh energyvhdadgeneas Vst em WPPI be expl ained next with
reference to FIG 5. The i mage sensing unit 41 of the inage sensor 4
installed at a requfhedlpoinepAcoflisheibatgen Froopciion unit 425 has

a function of extracting a luminance distribution from
inforﬁation about brightness appearing.in a frame image
10 acquired by the image information acquisition unit 421.

The second reflection unit 426 refers to the
already determined divided area data shown in FIG. 4
concerning the luminance distribution information
appearing in the frame image and reflects the luminance

15 distribution on divided areas EO0l to EO09.

The illuminance information acgquisition unit 427
converts the luminance distribution information into an
illuminance in accordance with illuminance conversion
formula data set in the setting data storage unit 43c

20 and stores the illuminance of each of divided areas EO1
to EO09 in the process data storage unit 43d.

The output unit 428 outputs a combination of human
information and illuminance information of each of
divided areas E01 to EO09 as output information.

25 The communication unit 44 reads out time—series
frame images or process data in the process data

storage unit 43d based on information for each divided



senses the target floor 1 at a predetermned tine 10interval (frane rate),
‘extracts tinme-series frame i nages, and sends themto the inage information
acquisition unit 421 of the image processing unit 42. The i mage
information acquisition unit 421 executes preprocessing such as filtering
processi ng of 15renovi ng general noise conponents and the |ike, thereby
acquiring inmage information (frame inmage);{1). This inmage information is
stored in the frame inage storage unit 43a, as described above. After that,
the i mage processing unit 42 executes 20the notion distribution extraction

unit 422. The QP%AOQ%%$§{r£Pg$iQﬁee§ﬁ§§8£iQHiHnQEBﬁgg Qc??%%ggﬁdifference

i mge i nformation f WO pieceés o anme |I'mage I nform at are

cont i nuous, a“&?&ﬁ%%%ﬁgsﬁgﬁ%ﬂ iirﬁgggi%Eﬁé&@ﬁénk”%@téﬂf9r8?_t£98 based

on a 25predeterm ned t The notion distribution extraction unit 422

accumul ates a plurality ofnpieces ohrbinatigedcdi £her epsRuhIBYLion _
information, thereby 15 extracting cunul ative difference imge information

(2) with a videsrw®tkon. in accoMigcsprethi gakbymuhl cat perspnot esains
standi ng wi thout noving, the notion distribution extraction unit 5422
extractss cunul ati veTdef Epoescacstrgpednktarmali aang3drmhavi agstear wexanpl e, a
smal | circular portion
be explained next with reference to FIG. 5.
The image sensing unit 41 of the image sensor 4
installed at a required pcrtion of the target floor 1
senses the target floor 1 at a predetermined time
10 interval (frame rate), extracts time-series frame
images, and sends them to the image information
acquisition unit 421 of the image processing unit 42.
The image information acquisition unit 421
executes preprocessing such as filtering processing of
15 removing general noise components and the like, thereby
acquiring image information (frame image) (1). This
image information is stored in the frame image stofage
unit 43a, as described above.
After that, the image processing unit 42 executes
20 the motion distribution extraction unit 422. The
motion distribution extraction unit 422 acquires
_ difference image information from two pieces of frame
image information that are continuous, and binarizes
the acquired difference image information based on a
25 predetermined threshold. The motion distribution

extraction unit 422 accumulates a plurality of pieces

of binarized difference image information, thereby



corresponding to the head. If a person is sitting at a desk, the notion
“distribution extraction unit 422 extracts the cunul ative difference i mage
information 10(2) having a small elliptical portion w thout a cunulative

di fference, which includes the shoulders and arns as well as the head of
the person. If a person is running, the notion distribution extraction unit
422 extracts the cunmul ative difference image information 15(2) having a

| arge elliptical portion having a large area and a cunul ative difference
with an afterimage. The cunul ative difference image information (2) is sent

to the first r{g#éﬁg%fﬁblggﬁufgﬁ%vgh %%%%féné?fiﬁgééofnygkﬁaéggnacﬂuires

human area 20r on’intornmaiion y reflectrng each person according

to a behaviordggﬁegrbfg%5iﬁ Jg&sponding divided area based on the
positional coordi nates of each person obtained fromthe cunul ative

di fference image i Morgethon; f23.and diyi dedeaceas-ERAihe EPngbsgored in
the divided area data storage unit 43b, and sends the human area refl ection

information (3)itxpdhendwived, i tHOrmetien Acgut shtt 08n Ukt rd@4ion 16nit
The human information acquisition unit 424 acquires, fromthe i nage of the
human pattern sghowxtmd?) «ehhect ede oti i ¥+ dede airage EOALd om&DBon human
information (4) representing that, for exanple, there 5are one wal ki ng
person in divided maremmdE02foonexgpepson 3i shahy at reheadeskrinoni vi ded area
EO5, a standing
corresponding to the head. If a person is sitting at a
desk, the motion distribution extraction unit 422
extracts the cumulative difference image information
10 (2) having a small elliptical portion without a
cumulative difference, which includes the shoulders and
arms as well as the head of the person. If a person is
running, the motion distribution extraction unit 422
extracts the cumulative difference image information
15 (2) having a large elliptical portion having a large
area and a cumulative difference with an afterimage.
The cumulative difference image information (2} is sent
to the first reflection unit 423.
The first reflection unit 423 acquires human area
20 reflection information (3) by reflecting each person
according to a behavior pattern on a corresponding
divided area based on the positional coordinates of
each person obtained from the cumulative difference
image information (2) and divided areas EOl to EO09
25 stored in the divided area data storage unit 43b, and

sends the human area reflection infcrmation (3) to the

human information acquisition unit 424.



person in divided area EO0O8, and no person in the remaining divided areas,
*stores the human information in the process data storage unit 43d, and al so
sends it 10to the output unit 428. On the other hand, the |um nance
distribution extraction unit 425 extracts |um nance distribution '
information (5) frominformation about brightness appearing in the frame

i mage acquired by the imge 15informatio écquisition unit 421. The

| um nance distribution extraction unit 42% causes the second reflection
unit 426 to reflect the extracted -lum nance distribution information (5)

di vi ded EOJl, to EO9, thereb ting. ' fl [
201 ni or mati on (6) . 0 PSRRR ot R TNE O uS_ JRRGI GLEH LltinaRde area |

reflection informati on (6 the illum nance. info tLon. UL SILL L OF it
427 converts t?ﬁﬁ?iﬁﬁ%ant%pwnt eifTﬁ%?n%Ecén?n%%$%§tF%E“%gg %g?&gagﬂug;

di vi ded areas %?Fogaﬁfégpgdugﬁn@igigggeggéagugb@aggeEbblughﬂggce conver si on
fornmul a (conversion fornula) stored in the setting data’ storage unit 43c,

stores the illpynnapce; o 17 anf LEBRLEOR:E Agt PRaPY Og88Sdakp1at OEagesuni t
43d, and al so sends i1t 1o éhg ou?%%t unit o428 " The gutbut unit 428

creates put putaiofosaatdoni hy seeosdanseqdwthe@a predetorni nad gevsded area
order and 5sends it to the communication network 7 via the
sitting at the desk in divided area E05, a standing
person in divided area E08, and no person in the
remaining divided areas, stores the human information
in the process data storage unit 43d, and also sends it
10 to the output unit 428.

On the other hand, the luminance distribution
extraction unit 425 extracts luminance distribution
information (5) from information about brightness
appearing in the frame image acquired by the image

15 information acquisition unit 421. The luminance
distribution extraction unit 425 causes the second
reflection unit 426 to reflect the extracted luminance
distribution information (5) on divided areas EO1 to
E09, thereby generating luminance area reflection

20 information (6).

Based on the thus generated luminance area
reflection information (6), the illuminance information
acquisition unit 427 converts the luminance into
illuminance information (7) for each of divided areas

25 EO1 to EO09 using a general luminance-illuminance
conversion formula (conversion formula) stored in the

setting data storage unit 43c, stores the illuminance



conmmuni cati on

unit 44. The output information represents, for exanple,

"di vi ded area EO01: O persons, illum nance 900 |ux; divided area E02: 1
wal ki ng person, illum nance 900 | ux; divided area E03: 0 10 persons,

i Ilum nance 900 | ux; divided area EO4: 0O persons, illum nance 500 | ux;
di vided area EO05: O seated persons, illum nance 500 | ux; The out
unit 428 creates the output information based on the human information
il lum nance of each 15divided area acquired by the human infornmation

acquisition unit 424 and the illum nance information acquisition unit 427

or by reading
area tenporari

$H£o£ﬁ§tf&ﬁafniPﬁQrSPé&QQaaEQtELEHSEQSQC§?9§033§? dhyi de

y stored in the process data storage-un

put
and

d
Not e

that at this tife, {HeqQuipul,ipforgrtlop ARY-beogent with, for exanple,
the tinme data of continuous frane inmages received fromthe image sensing

unit 41 or the ti”ETH@t@u@éu@oﬁhhﬂu@yéF?%Fﬁggﬁeﬁht LaMenkARgSes 1 dpadded
, e

the start. Alternatively, as shown in

i ncl udi ng the

uman i nformation
Persptastatestiangd dheqouebrisedl8i0idpersens sayebeand

at

superinposed on the inmage of the |um nance area reflection information (6)
reflectedl by thensecondcs efhectomnmunntcstd26 aadwonkput vas anei nage
separately fromthe above-described output information 5or in addition
t he out put informmenbpation unirhed but plihei afiopwrht inhoswatibnom t he

comuni cation unit 44 to the comunication network 7 is sent to the energy
managenent ser¥epr@sents, for example, divided area ECl: O persons,

10

15

20

25

illuminance 900 lux; divided area E02: 1 walking
person, illuminance 900 lux; divided area E03: O
persons, illuminance 900 lux; divided area EC4: O
persons, illuminance 500 lux; divided area EO05: 0
seated persons, illuminance 500 lux;

The output unit 428 creates the output information
based on the human information and illuminance of each
divided area acqguired by the.human information
acquisition unit 424 and the illuminance information
acquisition unit 427 or by reading out the human
information and illuminance of each divided area
temporarily stored in the process data storage unit
43d.

Note that at this time, the output information may
be sent with, for example, the time data of continuous
frame images received from the image sensing unit 41 or
the time data of continuous subsequent frame images
added at the start.

Alternatively, as shown in FIG. 6, the human

information including the person states and the numbers

to



When the buil di ng mai ntenance unit 61 receives the 10output information,
“the energy nmanagenent server 6 determnes in accordance with, for exanple,
the IF THEN rule serving as a control rule that a person is sitting and
doing an operation in divided area EO5. The energy nmanagenent server 6
sends, to the air-conditioning 15controller 63, a control instruction to
turn on the task air conditioning 2b corrggponding to divided area EOS5,

t hereby on-controlling the task air conditioning 2b. Upon determ ning that
it is dark in divided area 20ECS because the illum nance is 500 |ux, the

ont P01 i matr UGt IBRFSTF g Lokt THRSTTTHRr RAnCE bFC Na<PRskoi Fltm nat |

control instruc N tTo i ncrease m nance 0 um nati on 2a

or turn on the, bapk.hbluoatLom 2a. 18, t herBeRLRYSh Al cpr pa: EQ8 . caSHher ehy

on-control ling um nation . Since only one person is

wal king in divigdedsargaqsEP2r) Lhei shengy- MPageABNLuesLYeLs6anendageont rol
19 instructions to turn on the anbient illum nation 3a and anbient air

conditioning 3b.tQ-5he;i! FHohnaks 0608LHELECE EE andphiReiabraaRdibhi oni ng
controller 63, respectively, thereby controlling the anbient 5illum nation

3a and ambi entoai tncaaditioni 6g 8be outpuThahfbsmaaiedle is formed fromthe
human behavi or and illum nance condition in divided areas EO1 to E09, and
the task illum nati ®he2auapdtt askoamat¢ondsenonitmgm2bhandotmenacitemn
illumnnation 3a and anbient air
unit 44 to the communication network 7 1is sent to the
energy management server 6.
When the building maintenance unit 61 receives the
10 output information, the energy management server 6
determines in accordance with, for example, the IF THEN
rule serving as a control rule that a person is sitting
and doing an opefation in divided area E05. The energy
management server 6 sends, to the air-conditioning
15 controller 63, a control instruction to turn on the
task air conditicning 2b corresponding to divided area
EO05, thereby on-controlling fhe task air conditioning
2b.
Upon determining that it is dark in divided area
20 EO5 because the illuminance is 500 lux, the energy
management server 6 sends, to the illumination
controller 62, a control instruction to increase the
illuminance of the task illumination Za or turn on the
task illumination 2a in the peripheral area EO08,
25 thereby on-controlling the task illumination 2a.

Since only one person is walking in divided area

E02, the energy management server 6 sends control



10conditioning 3b are controlled, thereby inplenenting energy saving.
"Hencé, according to the above-described enbodi nent, the target floor 1 is
finely divided in advance. The state (for exanple, wal king, seated, or
15st andi ng) of each person obtained fromthe image sensor 4 is determ ned.
The person state is reflected on each of the finely divided areas, and
output information is sent to the energy f@nagenent server 6. Hence, the
energy nmanagenent server 6 can control the task 20illum nation 2a and task
air conditioning 2b and the anbient illum nation 3a and anbient air

condi tioni ng 3Pn9§g§g@%§h¥ %ﬁ %SSRrgﬂnﬁge“%%BiénPr?ﬁghﬁ?ﬁ%@?gnr§Beaﬂﬂi'e

considering the's each person an or exanp um nance

information in,eaeh, di g&deéoﬁa%?%?gge@en&éoEehedmmna.tio FIG 7 is a

view for explaining another exanple of an inmage sensor 4 included in an

ener gy managengpht r4018¥SEEMLAGCORMEI RYrLOohAk §16ARALI BBAtroller 643
descri bed above, a target floor 1 is divided into nine areas EOl1 to EO09

based on the rebtapbenshipybetneeapl,askntkbumingt tpe 2apasdctask air
condi tioning 52b, anbient 1llum nation 3a and anbi ent air conditioning 3b,

and a wogki ng {opemhahsonpnaBeaandhempisatdavicdednateasnkdd 8o.E09 of frane
i mge sensed by an imge sensing unit 41 shown in FIG 7(a) and a floor map
shown in FIG 7(b) @hetmade torader éspdpdmed éaolm the human behavior

and illuminance condition in divided areas EO01 to EQ09,

and the task illumination 2a and task air conditioning

2b and the ambient illumination 3a and ambient air

10 conditioning 3b are controlled, thereby implementing

energy saving.

Hence, according to the above-described
embodiment, the target floor 1 is finely divided in
advance. The state (for example, walking, seated, or

15 standing) of each person obtained from the image sensor
4 ;s determined. The person state is reflected on each
of the finely divided areas, and output information 1is
sent to the energy management server 6. Hence, the
energy management server 6 can control the task

20 illumination 2a and task air conditioning 2b and the
ampbient illumination 3a and ambient air conditioning 3b
delicately in accordance with a predetermined rule
while considering the state of each person and, for
example, illuminance information in each divided area.

25 (Second Embodiment)

FIG. 7 is a view for explaining another example of

an image sensor 4 included in an energy management



100t her. Hence, providing a conversion table for the frane i nage and
"the floor map enables to convert the positional coordinates of a person on
the frame image into a position on the floor map in the real space. 15In
t he second enbodi nent, a map conversion table corresponding to a person
state is used to convert the positional coordinates of a person on a frane
i mage into an accurate position on the floor map in the real space. For
exanple, as shown in FIG 8, a wal king 2Cperson conversion table 43el and a
seat ed person conversion table 43e2 are prepared in a storage device 43.
Based on area ref] ection inforng%igg.%Sg Eeflegtfd by a notion distribution
eC

extraction uni?yi23maﬁac%iiﬁ??r |8ﬁlﬂn? 423, a map position

acqui st tlon unit 429.0Gcachugal LBLOELTAL! 04 BEAUEILLLOR 4l b;924c8el ects

t he wal ki ng person conversi on Sel i 21 person Is a wal king

person. The map,poshihon, Acqui shii e9 HObl 1L438q0bnt PRehUBRALEBHGRIBLI ON
acquisition unit 424 selects the seated person conversion table 43e2 if a

person is a segted-PLrs98kx STheniMptPOsi bhoAnacaukgi hiencunbtt438i0g the
human i nformati on acquisition unit 424 determ nes the position of each
person on the fbposmpapnt illumThetwahkBagaper sebiennvensi on table 43el is
a conversion table that defines positional coordinate 10data only on an

ai sl e 11 wher ecanséat kongngeBispnapassesprasngcliepatatabhy shean i Thé&l G

9(a). Fromthe positional coordinates of a wal king person on the inmage and
t he positionalntoerdinaties afctéheE@ilste I19 thefpaset ivagenstheedisve 11 on

the floor map where the '
an image sensing unit 41 shown in FIG. 7(a) and a floor

map shown ih FIG. 7(b) are made to correspond to each
10 other. ~
Hence, providing a conversion table for the frame
image and the floor map enables to convert the
positional coordinates of a person on the frame image
into a position on the floor map in the real space.

15 In the second embodiment, a map conversion table
corresponding to a person state is used to convert the
positional coordinates of a person on a frame image
into an accurate position on the floor map in the real
space. For example, as shown in FIG. 8, a walking

2C person conversion table 43el and a seated person
conversion table 43e2 are prepared in a storage device
43.

Based on area reflection information (3) reflected
by a motion distribution extraction unit 422 and a

25 first reflection unit 423, a map position acquisition

unit 429 or a human information acqguisition unit 424

selects the walking person conversion table 43el if a



15posi tional coordinates of the wal king person lie can easily be specified.
"On the other hand, the seated person conversion table 43e2 is a conversion
tabl e that defines positional coordinate data in each desk group at which
20a seated person sits, as schematically shown in FIG 9(b). Fromthe
positional coordinates of a seated person on the image and the positional
coordi nate data of each predeterm ned grqaﬁ of a plurality of desks 12, the
position of the desk 12 on the floor map ere the 25positional coordinates
of the seated person lie can easily be specified. An exanple of processing

of causi ng the.Jmap. - 22. posiLi ply 2CQul SLLI Oy £,429, 01 Lhe hurmn

i nformation aéﬁﬂiS| i‘on uni an i hage proc Ing unit 42 to specify

Lhe position ofc.g, pesspl, alfy! fiey s, vi | e beudescriberut byt ef erence to
st,

FIG 10. 5Fir ased on cunul ative difference 1mage Information (2) with

a video notion, obtal nego by, 4 he mpii 00 distrihutLon: extpactbn unit 422 or
the human area reflection information (3) reflected by the first reflection

unit 423, the &ByPOSidh0PaCHULSELT ON &NbérdO420s08 sbgrdyMmBarsahor mation
acquisition unit 424 determ nes where a person is present in any of divided

areas E(GL to EQ9 (mdepoS&)tidiposicgdetlettionngnibat2a persoa hsmpnesent, the
map position acquisition unit 429 or the human information acquisition unit
424 15det er m nigst avmed heon t Aeqpes Sohon sural wal kK ngepersoneé step

| position of each person on the flcor map.

The walking person conversion table 43el is a

conversion table that defines positional coordinate

10 data only on an aisle 11 where a walking person passes,
as schematically shown in FIG. 9(a). From the
positional coordinates of a walking person on the image
and the positional coordinates of the aisle 11, the
position in the aisle 11 on the floor map where the

15 positional coordinates of the walking person lie can
easily be specified.

On the other hand, the seated person conversion
table 43e2 is a conversion table that defines
positional coordinate data in each desk group at which

20 a seated person sits, as schematically shown in
FIG. 9(b). From the positional ccordinates of a seated
person on the image and the positional coordinate data
-of each predetermined group of a plurality of desks 12,
the position of the desk 12 on the floor map where the
25 positional coordinates of the seated person lie can
easily be specified.

An example of processing of causing the map



S2). If the person is a wal king person, the map position acquisition
“unit’' 429 O the human information acquisition unit 424 selects the wal king
person 20conversion table 43el fromthe storage device 43 (step S3), and

t hen conpares the positional coordinates of the wal ki ng person al ready
specified by the first reflection unit 423 with the positional coordinates
of the aisle 11 defined in the wal king person conversion 25 table 43el. The
map position acquisition unit 429 or the human information acquisition unit
424 determnes the position of the aisle on the map fromthe nunbers 23 of

pixels in the @%iﬁgﬁr%y-géﬁféi@f n LOAL 489 ég?ghéi%ﬂéw% i pat ey of

wal ki ng perso ers pr xels 1n x- and irections x length of one

bi xel unit)} corsesppnding, Lo e diff e engeqbebusens e Spost 1 onal

coordi nates of t I ng person and the posSitional coordi nates of the

aisle 11 (stepsdd;r@nchsStosestibe POSLtHORsOh bhAetRkshep i i 8L ppecess data
storage unit 43d (step S5). On the other hand, upon determning in step S2

10t hat the per&os-i+ spddty arNalkFdgPes SR, rthe map position acquisition
unit 429 or the human information acquisition unit 424 determ nes whet her

the person is a searedspersanesdi ogl adnngaaistandiffigrpersompagstep S6). Upon
determ ning that the person is a seated person 15(including a standing
person), the napfposatiom &Lguisihianvidee WeBion theahuednoyntbemati on
acquisition unit 424 selects the seated person conversion table 43e2 from
the storage dewpieeod3distepog7jon extraction unit 422 or the human

area reflection information (3) reflected by the first
reflection unit 423, the map position acquisition unit

10 429 or the human information acquisition unit 424
determines where a person is present in any of divided
areas EOl to E09 (step S1). Upon determining that a
person is present, the map position acquisition unit
429 or the human information acquisition unit 424

15 determines whether the person is a walking person (step
SZ).

If the person is a walking person, the map
position acquisition unit 429 or the human information
acquisition unit 424 selects the walking person

20 conversion table 43el from the storage device 43 (step
S3), and then compares the positional coordinates of
the walking person already specifiéd by the first
reflection unit 423 with the positional coordinates of
the aisle 11 defined in the walking person conversion

25 table 43el. The map position acquisition unit 429 or
the human information acquisition unit 424 determines

the position of the aisle on the map from the numbers



_20The map position acquisition unit 429 or the human information
acquisition unit 424 conpares the positional coordi nates of the seated
person already specified by the first reflection unit 423 with the

posi tional coordinates of the desk 12 defined in the 25seated person
conversion table 43e2. The map position acquisition unit 429 or the human
information acquisition unit 424 determnes the position of the 24 desk 12
on the map fromthe numbers of pixels in the x- and y-directions
corresponding to the difference I between the poistional coordinates of

the seated person. and § he, positionalqcooudoal es,of theratsle 12 (step

5S88), and stores the position o in the process data storage unit

43d (step S5). . Subseguent |y, the, ieps Pgsi fi 00: AGAYESELHOR URILKL429 QF the

human i nformati'on acquisition unit 424 determ nés whet her anot her person is

present in the,lOsame; Oryangthey_gividedogsea oanyhe brrgRe(piep1S9). If
anot her person is present, the map position acquisition unit 429 or the

human i nf or mati@n: pcoe skds@dndnhy 434t hetdi PsetBacpr peesschothtéep S2 to
repetitively execute the series of processes. If no 15other person is
present,5the maps posétia Dcaseil Sateéonof the walking person and the
positional coordinates of the aisle 11 (step S4)} and
stores the position of the aisle .in a process data
stbrage unit 43d (step S5).
On the other hand, upon determining in step S2

10 that the person is not a walking person, the map
position acquisition unit 429 or the human information
acquisition unit 424 determines whether the person is a
seated person (including a standing person) (step S6).
Upon determining that the person is a seated person

15 (including a standing person), the map position
acguisition unit 429 or the human information
acquisition unit 424 selects the seated person
conversion table 43e2 from the storage device 43 (step
S7).

20 The map position acquisition unit 429 or the human
information acquisition unit 424 compares the
positional coordinates of the seated person already
specified.by the first reflection unit 423 with the
positional coordinates of the desk 12 defined in the

25 seated pefson conversion table 43e2. The map position
acquisition unit 429 or the human information

acquisition unit 424 determines the position of the



_unit 429 or the human information acquisition unit 424 detern nes whether
“to continue the processing (step S10). To continue the processing, the
process returns to step Si. 20Hence, according to the above-described
enbodi ment, the nmap position of a person on the screen is specified, and
for exanple, the positional information of the person on the real space is
sent in addition to human information and4 !l um nance 25i nfornmati on of each
of the above-described divided areas EO1 to E09. Hence, for exanple, an
ener gy managenent server 6 can specify, out of the task air 25

condi ti oni ng 29e§ d1ﬁhSna?Péﬂﬂé%np{oﬁODﬂéthQH 953Bfaﬁg§@9§d;8”thge xLI oor

map provided in advance e task air conditioning 2b or

ambi ent air COM&HD@i“&ct?bor%‘a&otn@éﬁgﬁélﬁ ye8i Eneuk eteapdckies Sat a
position cl osest to a person present. Execufing air-conditioning control

based on the rigstl¢cal LRwsps'oi ef hgi enbbydpaatesmai Eneorditizanpegseant rol .
(Third Enbodinent) In this enbodinent, a plurality of conversion 10t abl es

havi ng di f f er emtd uthé g@@ﬂﬂi@méliesoﬁdEn@tepabedthéSaﬁBlthZSeeﬁﬂﬂ

enbodi ment, a map position acquisition unit 429 is used to select a
conversion tab$®) based shomeperlsonpssateoandfdeher denés inth&hpopirbrenasi n t he
real space. 15More specifically, when an inage sensing unit 41 senses a
target floor 1dathesconapatinetdiffiefener 8P)a wal king person in the inmage
is large, and the position can be identified in a |large area. On the other
hand, the cumul ati véubFefiepeREE, ofha Bakt PESpELSPnaCAUigdétion unit

42% or the human information acquisition unit 424
determines whether another person is present in the

10 same or another divided area on the image (step S9).
If another person is present, the map position
acquisition unit 429 or the human information
acguisition unit 424 returns the process to step S2 to
repetitively execute the series of processes. If no

15 other person is present, the map position acquisition'
unit 429 or the human information acguisition unit 424

determines whether to continue the processing (step

S10). To continue the processing, the process returns
to step S1.

20 Hence, according to the above-described
empbodiment, thermap position of a person on the screen
is specified, and for example, the positional
information of the person on the real space is sent in
addition to human information and illuminance

25 information of each of the above-described divided
areas EOl to EO0S. Hence, for example, an energy

management server 6 can specify, out of the task air



20image is small, and the position can be identified in a small area.

‘To do this, the unit granularity of the map conversion table is changed
dependi ng on the person' state. For exanple, the unit granularity of a
seated 25person conversion table 43e2' (corresponding to the seated person
conversion table 43e2 in FIG 9) is made smaller than that of a wal ki ng
person conversion table 26 43el’ (corres?§nd|ng to the wal king person
conversion table 43el in FIG 9). The aisle person nap conversion table
43el' schematically defines positional coordinate data 5corresponding to an

aisle 11 wher e gyl ki ng,pes S0l Passesay Bt OVt e PashLi ongh; Goord nat es of

a wal ki ng person on 't ge an e positional coordinate ta of each

aisle 11, the ppstibon of Lhe 8sbe ddpoB-bheqnap:hallgnee, cae be
speci fied. 10From the posifional coordinates of a seated pefson and the

positional coordim ﬁ@s pheeaghi 95 oup-SfiqatphHt aki by of desksntt Be -desk nmap
conversion table 43e can specify the position of the desk on the map at

whi ch the seat@@n@@tﬁ@ﬂ;ﬁ?t% 4546 ifAclhaesesandaerboedirent andpaies _
determining fromimage informati on that a person state indicates a wal ki ng
person, %he maptpaspbsdniacquissésontonat pd29csebeetsnthe &xslcatpagson map
conversion table,43el'. If a person is sitting, the map position
acqui sition 20abhrtcd29isebechsg thetdeskbgapdconvéhsi opstadbl e 1483@2' to
efficiently perform air-conditioning control.
(Third Embodiment)
In this embodiment, a plurality of conversion
10 tables having different unit granularities are
prepared. As in the second embodiment, a map position
acquisition unit 429 is used to select a conversion
table based on a person state and determines the
position in the real space.
15 More specifically, when an image sensing unit 41
senses a target floor 1, the cumulative difference of a
walking person in the image is large, and the position
can be identified in a large area. On the other hand,
the cumulative difference of a seated person in the
20 image is small, and the position can be identified in a
small area.

To do this, the unit granularity of the map
conversion table is changed depending on the person’
state. For example, the unit granularity of a seated

25 person conversion table 43e2' (corresponding to the

seated person conversion table 43e2 in FIG. 9) is made

smaller than that of a walking person conversion table



. The map position acquisition unit 429 specifies the position of the person
“in the floor map fromthe positional coordinates of the wal king person or
seat ed person on the i mage and the positional coordi nates data 25descri bed
in the conversion table 43el' or 43e2'. Even a building maintenance unit 61
of an energy nmanagenent server 6 can specify, out of task air 27

condi tioning 2b and anbient air conditionjng 3b arranged on the floor map,
for exanple, the task air conditioning 2b or anbient air conditioning 3b
that includes any air outlet and lies at a position closest 5to a person

present on the@&f ee?co?%%%\kj‘é%@%%‘i{é &?Qd&éiQF%@%S?QEEOLOR?&%% the

result allows to effrcien rmair-condi ntng confro I'nce the
position of a seg dipeison ¢ bg, specified nore accurately than the
position of a ﬁg?ifng %grsgn,?QOef%ipient t ask- anbi ent control can be
perforned. (Fourth EH@OQigﬁét%ek@oﬁhh§p38899b9§@5n 2apharageidevice 43

stores a heat val ue nmanagenent table 34g in advance, which considers the

attribute (fprs@%@@iﬁaa@ifl@@fgxe@als,p&é&tﬂ&dﬁpb@eﬁrd%a@éiaseé PR) of a
heat generation target including a person state (wal ki ng, seated, or

standi ng), as shomvspondldy 44.ahmbsitk tidnyharbeat waaktirgcakesbati on unit
430 is provided on the output side of a first reflection unit 423.
passes. From the positional coordinates of a walking
person on the image and the positional coordinate data
of each aisle 11, the position of the aisle 11 on the
map table map can be specified.

10 From the positional coordinates of a seated person
and the positional coordinates of each group of a
plurality of desks, the desk map conversion table 43e2’
can specify the position of the desk on the map at
which the seated person sits.

15 As in the second embodiment, upon determining from
image information that a person state indicates a
walking person, the map position acquisition unit 429
selects the aisle person map conversion table.43el’.

If a person is sitting, the map position acquisition

20 unit 429 selects the desk map conversion table 43e2’'.
The map position acquisition unit 429 specifies the
position of the person in the floor map from the
positional coordinates of the walking person or seated
perscn on the image and the positional cocordinates data

25 described in the conversion table 43el’ or 43e2’'.

Even a building maintenance unit 61 of an energy

management server 6 can specify, out of task air



,20FIG 12 is a functional block diagram show ng an exanple of an inage
sensor 4 according to the fourth enbodinent. Referring to FIG 12, the heat
val ue cal culation unit 430 calculates a total heat value fromthe person
state and the attribute of a heat generation 25target in each of divided
areas EO1 to EO9 obtained fromcunul ative difference inmage information (2)
wth a video notion obtained froma noti oy distribution 28 extraction unit
422 and hunman area reflection information (3) reflected by the first .
reflection unit 423. The heat value is stored in a process data storage

divi dod ar eas SOTF o000 d [HE FATaTEREST VAT be T A arag st 2 T Iy

di vi ded ar eas % alue is al'so se I n

di vi ded areas 5P1.10-509, showwnei o Fl Go13s,the {evalye gcalgulation unit
430 acquires t%e o %? ﬁ%at Val Ue f o b%'dggcri%%ﬁab%IOM/by cal cul ati on.

That is, 10sinegnypiEESn@r ey i Bt hbednbul; RO-HLESONCHhSnHr e8ehhat N di vi ded
area 501, and the two PCs are off, the heat value cal culation unit 430

obtains a totalnbeateyahtg £0rrespoadi agdt Ditbeabeat pyal teonf coogeePE in an
operation standby state x 2. Since two persons + one 15PC are present in
di vi ded @rea 505, athberbeatpvaseec on the screen. Executing air-
conditioning control based on the result allows to
efficiently perform air-conditioning control. Since
the position of a seated person can be specified more
accurately than the position of a walking person,

10 efficient task-ambient control can be performed.
(Fourth Embodiment)

In this embodiment, a storage device 43 stores a
heat value management table 34g in advance, which
considers the attribute (for example, aisle, desk, PC,

15 display, or printer PR) of a heat generation target
including a person state (walking, seated, or
standing), as showﬁ in FIG. 11. 1In addition, a heat
value calculation unit 430 is provided on the output
side of a first reflection unit 423.

20 FIG. 12 is a functional block diagram showing an
example of an image sensor 4 according to the fourth
embodiment. Referring to FIG. 12, the heat value
calculation unit 430 calculates a total heat value from
the person state and the attribute of a heat generation

25 target in each of divided areas E0Ol to E09 obtained

from cumulative difference image information (2) with a

video motion obtained from a motion distribution



t

cal culation unit 430 obtains a total heat val ue correspo
val ue of one person x 2) + (heat val ue of one operating
area having an aisle where a person frequently wal ks, th
calculation unit 430 calculates a total heat value = hea
during wal ki ng x average nunber of wal ki ng persons. The
calculation unit 430 stores the total heajgvalue in the
storage unit 43d. 25The output unit 428 sends the total
of divided areas 501 to 509 to an energy managenent serv

or separately é%?géigggﬁbUIFB'HE?r”H&'REmaﬁqHEEEd §¥13F@

acqw sition uni I Nng mal nt enance unit

TRnagemeNt Ser Ygko bt ANk Ol §POLe FPORELAl Ui eraNkE ok Ot ot

condi tioning 2b ‘and 5anbi ent "air conditioning 3b in cons

total heat val yesof eaghnof-di¥ided; érgﬁ%rggllho EQ9oeas
and efficiently. execute alr-condltlonlng control. (Fifth

14 is a view shewiageauhyni ngpce- ithHM2RABGEpGONVEE i aN3
explain the fifth enbodi nment. In the first enbod

obtai nedsin eachfotmdtvbdedoareashEOE tHavEA8di sreanvebdte
illum nance in accordance with an illum nance 15conversi
in the settingtdatd sterageluai ts48¢sol sethe fifth enbod

nding to f(heat
PC)}. For a divided

e 20heat val ue

t value of a person
heat val ue

process data

heat val ue of each

er 6 together with

yngn information

the energy

a8ktdbh unit

I deration of the -

asqgbesconfortably
Enbodi nent) 10FI G

t 8bhessBu@snt 0

ment, a | um nance

doi BDO, anhe

on fornula stored

i ment, for exanple,

the illum nance val ue | evel of the |um nance (brightness) of an inmage
obtai ned by an inmmgéni Afuidati encasqdildi ticoROunisho#21 iins FEékecRéd £6F each
of divided 20areas EO1 to EO9 in consideration of the |la out of

heat value calculation unit 430 acquires t

value to be described below by calculation.

10 since two PCs are installed but no person
divided area E01, and the two PCs are off,
value calculation unit 430 obtains a total
corresponding to the heat value of one PC
operation standby state x 2. Since two pe

15 PC are present in divided area E05, the he
calculation unit 430 obtains a total heat
corresponding to { (heat value of one perso
(heat value of one operating PC)}. For a
having an aisle where a person frequently

20 heat value calculation unit 430 calculates
value = heat value of a person during walk
numpber of walking persons. The heat value
unit 430 stores the total heat value in th

data storage unit 43d.

total heat
That 1is,
is present in
the heat
heat value
in an-
rsons + one
at value
value
n x 2) +
divided area
walks, the
a total heat
ing x average
calculation

e process

25 The output unit 428 sends the total heat value of

each of divided areas EO1 to E09 to an ene

management server © together with or separ

rgy

ately from



~desks and CA equi pnent. A storage device 43 stores a correspondence
‘conversion table 43h to obtain an optinmumilluni nance for each of divided
areas EO1 to E09. 25An illum nance information acquisition unit 427
converts the average |um nance obtained fromthe i mage of each of divided
areas EO1 to EO9 acquired by a 30 second reflection unit 426 into an
iI'lum nance of each of divided areas EOl $ EO9 in accordance with a
conversion ratio as shown in FIGS. 14(a) and 14(b). The illum nance
information acquisition unit 427 5cal cul ates a confortable illum nance

distribution fof,gac n?érﬂégggﬁd%g§§g§eﬁoé tg EQH? rﬁhfokhéﬁﬁbﬂance

distribution is usabPe as t n ata of area um nance. (Sixth

Embodi ment) 10Jaq b DL s eghodh TBNG 24 OF ACXBHPLEr 2N Oht GhOAL! URgGE gensed by
an i mage sensor or an inter-franme difference based i nage created by a

notion distribyti oReexheagli QankgbheAR2sksvek0bedahNcarpEBEESs data storage
unit 43d. Alternatively, a bird s-eye view (floor map) 1543i of a target

floor 1 is stotedpéhaguset tbRgrdatarstesageincbnddeion:hhe2pr aaass data
storage unit 43d 1 n advance.

5 ampbient air conditioning 3b in consideration of the
total heat value of each of divided areas E01 to EO09 so
as to comfortably and efficiently execute air-
conditioning contzrol.

(Fifth Embodiment)

10 FIG. 14 is a view showing a luminance-illuminance
conversion table so as to explain the fifth embodiment.

In the first embodiment, a luminance obtained in

each of divided areas EO0O1 to EO09 is converted into an
illuminance in accordance with an illuminance

15 conversion formula stored in the setting data storage
unit 43c. In the fifth embodiment, for example, the
illuminance value level of the luminance (brightness)
of an image obtained by an image information
acquisition unit 421 is checked for each of divided

20 areas EO1l to E09 in consideration of the layout of
desks and CA equipment. A storage device 43 stores a
correspondence conversion table 43h to obtain an
optimum illuminance for each of divided areas EO1 to
E0O.

25 An illuminance information acguisition unit 427

converts the average luminance obtained from the image

of each of divided areas E0l to EO09 acquired by a



The original inmage sensed by the inmage sensor 4, the inter-frane difference
"based i mage, or the 20bird' s-eye view 43i shown in FIG 15, which is stored
in the process data storage unit 43d or the like, is sent to an energy
managenent server 6 in a renote site as sensing information. Human
informati on 43] obtained by a human information acquisition unit 424 may be
25superi nposed on at |east one of the origjnal imge, the inter-frane

di fference based inmage, and the bird s-eye view 43i. 31 The
above-described arrangenent makes it possible to immediately grasp the

states of persgé@or&(? E{ﬁé@éﬂ@& {1k 0074 36 by, di spl ayi ngnt hem on, < f 0xgxanpl e,

a display unit 64 e energy management server 6. S(Seventh Embodi ment)

FIG 16 is a v} %f&ra%%@éﬂ g1 he, Seyenth §8@<9£'a£7§8é wibgtais, in this
enbodi ment, a plurality of Imge sensors 4-1 and 4-2 are often |nstalled

such that an ovefiaps det ecdd oy 8 eandwn ofinthecpl uraliafyaed 10ippge sensors
4-1 and 4-2 exists. As a result, if, for exanple, different pieces of

hurman i nf or matTioh Bl eamidpute f 1o thet pbur ad gt ys of i bnegei sensdodors 4-1 and
4-2, the output information needs to be processed based on a predeterm ned
rule. 15As thecaltplitenforamtiontgprbeesslmginahes fostekanpien daot put
informati on acquired froman i mage sensed at the |atest tine out of the
plurality of iemge serdorsded 1aeews 4£QL ney bed enployedil Nmermace vel y,
output information related to an i nage sensor, for 20exanple, the inmage
sensor 4-1 on &isieEOE! bweris o13del event theclipdencéapaspi @RCdf a person

(for exanple, the
illuminance.

(Sixth Embcdiment)

10 In this embodiment, for example, an original image
sensed by an image sensor 4 or an inter-frame
difference based image created by a motion distribution
extraction unit 422 is stored in a process data storage
unit 43d. Alternatively, a bird’'s-eye view (floor mép)

15 431 of a target floor 1 is stored in a setting data
storage unit 43c or the process data storage unit 43d
in advance.

The original image sensed by the image sensor 4,
the inter-frame difference based image, or the

20 bird’s—eye view 431 shown in FIG. 15, which is stored
in the process data storage unit 43d or the like, is
sent to an energy management server 6 in a remote site
as sensing information. Human information 437 obtained
by a human information acquisition unit 424 may be

25 superimposed on at least one of the original image, the
inter—-frame difference based image, and the bird’s-eye

view 431.



.seated position of a person) may be given higher priority. If an

illum nance value is included in output information, output information in
whi ch one of 25 the maxi num val ue, m ni num val ue, and average val ue of the
il lum nance satisfies a predeterm ned standard may be given hi gher

priority. 32 According to the above-descri bed enbodi mrent, when the
sensing ranges of the plurality of imge sensors 4-1 and 4-2 overl ap, and
di fferent pieces of output information are obtained based on the overl ap
range, S5optimuminformation is preferentially enployed in accordance with a

predeterm ned rul e.pisi nigy e Opt i Yoy i oL ABEHOAL f RE KEaSkrapBsgnbigont rol
enables to inplenent safer control. (O her Enbodi nents) 10In the

above- descri bed, erhadi IBIM1S; yWd &b Nohe Seakieds ©F séandhBgihstdet erm ned as
the state of a person. Instead, gender detection may be done based on the
col or and patteiiged £ladhiNgy odidbhEayenpetiadnrenreasur edanyla, t aer nonet er
in each divided area may be 15used. These pieces of information nay be

out put as out piispIdwruraiti oy fof Eechedévydedamtigament serWakl €. certain
enbodi mrents have been descri bed, these enbodi nents have been presented by
way of exanpl e($evsntanknzrdimmti ntended to linmt the scope of the

20i nventions. Indeed, the novel enbodi nents described herein nmay be
embodied in a variet{Goflotherafoias; foar eketapRéngvahProESVERESSi ons,
substitutions and changes in the formof the enbodi nents described herein
may be nade witPRRAITERIPart i TREE rbtn the Spifi eTBPAtRENDEI AvBALFBASLY The

acconpanying cl inBaand t heir e&;ivalgn%§2are ig enged to Egggrsgggh formns
or nodificatidhs d&8Wout T IAT Hiict hie? sebpeahd splrit
that an overlap detection area 13 of the plurality of

10 image sensors 4-1 and 4-2 exists.

As a result, if, for example, different pieces of
human information are output from the plurality of
image sensors 4-1 and 4-2, the output information needs
to be processed based on a predetermined rule.

15 As the output information processing rule, for
example, output information acquired from an image
sensed at the latest time out of the plurality of image
sensors 4-1 and 4-2 may be employed. Alternatively,
output information related to an image sensor, for

20 example, the image sensor 4-1 on a side closer to the
event occurrence position of a person (for example, the
seated position of a person) may be given higher
pricrity. If an illuminance value is included in
output information, output information in which one of

25 the maximum value, minimum value, and average value of

the illuminance satisfies a predetermined standard may

be given higher priority.



33 of the inventions. Reference Signs List 1...target floor 2a...task

“illunmination 52b...task air conditioning 3a...anbient illumnation 3b..
.anbient air conditioning. 4, 4-1, 4-2...image sensor 6...energy nanagemnent
server 107.. .conmmunication network 41... inmage sensing unit 42.. .inage
processing unit 43...storage device 43a...frane i nage storage unit
1543b...divided area data storage unit 4 ..setting data storage unit
43d...process data storage unit 43el...wal ki ng person conversion table
43e2...seated person conversion table 2044.. .conmunication unit 51...inmage

managenent server %corfﬁf%%@é- abobULLL500: BBENLEDBASRHE! t when

62...i1llum nation contro
the sensing ranges of the plurality of image sensors

4-1 and 4-2 overlap, and different pieces of output
information are obtained based on the overlap range,

5 optimum information is preferentially employed in
accordance with a predetermined rule. Using the
optimum information for task-ambient control enables to
implement safer contrdl.

(Other Embodiments)

10 In the above-described embodiments, walking,
seated, or standing is determined as the state of a
person. Instead, gender detection may be done based on
the color and pattern of clothing, or the temperature
measured by a thermometer in each divided area may be

15 used. These pieces of information may be output as
output information for each divided area.

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

20 inventions. Indeed, the novel embodiments described
herein may be embodied in a variety of other forms;
furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the

25 inventions. The accompanying claims and their
equivalents are intended to cover such forms or

modifications as would fall within the scope and spirit



2563.. .air-conditioning controller 64.. .display unit 421...inmage

i nfor mati on acquisition unit 34 422.. .notion distribution extraction unit
423. . .first reflection unit 424.. . human information acquisition unit
425...lum nance distribution extraction unit 5426...second reflection unit
427.. .illum nance information acquisition unit 428.. .output unit
429...map position acquisition unit 430..3heat value calculation unit 35
CLAI M5 1. An energy nanagenent systemfor controlling an electrical

apparatus installed in a target area, conprising: 5an inmage sensor
~configured to sensg.the Ltargst area, acquire, froma sensed image of the
target area, hunman Irnformation representing a state of a person in the

target area angeggyﬁﬁggngpggg {,pformation concerning an environnment of the
target area for eac

1l...target floor
2a...task illumination

5 2b...task air conditioning
3a...ambient illumination

3b...ambient air conditioning:

4, 4-1, 4-2...image sensor
6...energy management server
10 7...communication network
41...image sensing unit
42...1image processing unit
43...storage device
43a...frame image storage unit
15 43b...divided area data storage unit
43c...setting data storage unit
43d...process data storage unit
43el...walking person conversion table
43e2...seated person conversion table
20 44 .. .communication unit
51...1image management server
52...database
6l...building maintenance unit
62...11l1lumination controller
25 63...alr-conditioning controller

64...display unit

421...1image information acquisition unit



10of a plurality of divided areas obtained by dividing the target area, and
‘out put the human information and the environnental information; and

an energy managenent server connected to the inage sensor via a

conmmuni cation network and configured to 15execute task-anbient control for
the el ectrical apparatus based on the human information and the
environmental information for each of theydivided areas output fromthe

i mge sensor. 2. The energy managenent system according to 20cl ai m
1, further conprising an inage managenent server connected to the

conmuni cati on ng%mork nd C%ﬁ kgugeg to ac géégiogron1ghe i mage sensor, at

| east one of sé rrtvo nfor ratiron”o l?ﬂee§arge ared and i mage- aSSOC|ated

information regy?redgp¥ a §§?re§99o%5§ﬁ§H”U|ate the at | east one of the
security infornaition and t mage- assocl ated i nformation. 3. The

energy rmnagengat Sy%ﬁghag;?@ £ding: L9 236u¢katmd. uwherein the electrical

apparatus is at | east one o tasE alr conditioning, anbient air

condi tioning, hask ih}|HihAALLORA: sRRELARDLENE L LLUELBAL LAAL 4.

The energy management system according to 5claim 1, wherein the image ensor

conpri ses: 426an . k8BERASeRSI Bgrupht ueoafigured to sense the target area;
427...1lluminance information acquisition unit

428...output unit
429...map position acquisition unit

430...heat value calculation unit



.an image processing unit configured to perform 10i mage processing of an

i mge sensed by the inmage sensing unit; and . a storage device
configured to store data necessary for inmge processing, the inage
processing unit conprising: 15a person state distribution extraction unit
configured to extract a distribution of the state of the person froma
plurality of pieces of frame inmage infornati on sensed by the i mage sensing
unit; ~a first reflection unit configured to reflect the
20state of the person extracted by the person state distribution extraction
unit on the divided areas; and a hungn;i ﬂfqryp%ion acqui sition unit
configured to acquire the human information for each of the divided

areas on which the §tatﬁnOEnEggypﬁéﬁgﬁeH%%tb%§@t%ﬁr%EEe%Eﬁgrolling an- The
ener gy managenent system according to claim4; wherein the i nage processing

unit further éZeEQBPEE§e§pparatusaihgﬁhmigﬁeigi§tEEPEEEOQr65§FaCti0n uni t
configured to extract a lumnance distribution fromthe frane inmge
informati on sepsggrb¥ithe i mage sensing 5unit;

5 an image sensor configured to sense the target
area, acquire, from a sensed image of the target area,
human information representing a state of a person in
the target area and environmentai information
concerning an environment of the target area for each

10 of a pluraiity of divided areas obtained by dividing
the target area, and output the human information and
the environmental information; and

an energy management server connected to the image
sensor via a communication network and configured to

15 execute task-ambient control fof the electrical
apparatus based on the human information and the
environmental information for each of the divided areas
output from the image sensor.

2. The energy management system according to

20 claim 1, further comprising an image management server
connected to the communication network and configured
to acquire, from the image sensor, at least one of
security information of the target area and
image-associated information required by a user and

25 accumulate the at least one of the security information
and the image—associated information. .

3. The energy management system according to



a second reflection unit configured to reflect the | um nance distribution
extracted by the |um nance distribution extraction unit on the divided

areas; and an illum nance information acquisition unit 10configured to
convert a lum nance of each of the divided area on which the | um nance
di stribution has been reflected into an illum nance. 6. The energy

managenment system according to claim4, wherein 15the storage device stores
a plurality of map conversion tables to define positional coordinates in
accordance with the state of the person, and the inage processing unit

furt her Conpri§f§iﬁ:f?p%98§éiﬁOQbQCQPQéEEEQQlUQbﬁaEQQé%gyéegtt9e§99vert a

20person appearing in"the inage into a position on a floor map, t he

map position acgui sktiQnupit sshectingipge ghvlbecMRpPrcopNgIsionihghles in
accordance with the state of the person befonglng to the divided area on

whi ch 25the st@aigkof1theiReES6OR, hasaberpiest! ectedihyribe. first reflection
unit, converting positional coordinates of the person on the image into a
map position by thesmapThd8energy management system according to
5 claim 1, wherein
the image Sensor comprises:
an image sensing unit configured to sense the
target area;

an image processing unit configuréd to perform

10 image processing of an image sensed by the image

sensing unit; and

a storage device configured to store data
necessary for image processing,

the image processing unit comprising:

15 a person state distribution extraction unit
configured to extract a distribution of the state of
the person from a plurality of pieces of frame image
information sensed by the image sensing unit;

a first reflection unit configured to reflect the

20 state of the person extracted by the person state
distribution extraction unit on the divided areas; and

a human information acquisition unit configured to
acquire the human information for each of the divided
areas on which the state of the person has been

25 reflected.

5. The energy management system according to

claim 4, wherein the image processing unit further



conversion table, and outputting the map position. 7. The energy
managenent system according to claim6, wherein a granularity to define the
positional coordinates in accordance with the state of the person 5changes
between the plurality of map conversion tables. 8. The energy
managenent system according to claim4, wherein t he storage device
stores a heat val ue managenent table to define a heat value concerning an
attribute 10serving as a heat generation target including the state of the
person, and the i mage processing unit further conprises a heat val ue
calculationtﬂgg%gpp;égyred to calculate a heat value for each of the

di vi ded areas he heat value calculation unit calculating a total heat
value of the attribyte,senyhpg assthepheatngenerationnt ahget including the
state of the person for each of the divided areas and outputting the total
heat val ue. 20%nfheuesergy srpageneat1eyshenracaosdinput 0okl aremScnéurt her

conprising illum nance conversion formula data, wherein the
i I'lum nance i nfodmeat ieagacgufsihiédnotnséncedvert sheheémbyai sansengf each of
t he divided 25areas into the illum nance using the illum nance conversion

fornul a data 1niThe energy managenent system according to
a second reflection unit configured to reflect the
luminance distribution extracted by the luminance
distribution extraction unit on the divided areas; and
an illuminance information acquisition unit
10 configured to convert a luminance of each of the
divided area on which the luminance distribution has
been reflected into an illuminance.
6. The energy management system according to
claim 4, wherein
15 the storage device stores a plufality'of map
conversion tables to define positional coordinates in
accordance with the state of the person, and
the image processing unit further comprises a map
. position acquisition unit configured to convert a
20 person appearing in the image into a position on a
floor map,
the map position acquisition unit selecting one of
the map conversion tables in accordance with the state
of the person belonging to the divided area on which
25 the state of the person has been reflected by the first
reflection unit, converting positional coordinates of

the person on the image into a map position by the map



39 claim4, wherein an i mage obtai ned by superinposing the human
‘information on at |east one of the inmage sensed by the i mage sensor, an
inter-frane difference image informati on extracted by the person state

di stribution 5extraction unit, and a bird s-eye view representing a fl oor
map i s output. 11. The energy nmanagenent system according to claim
4, wherein an inmage obtained by superinpoging the human infornation
integrated for each of the divided 10areas on at | east one of the inmage
sensed by the imge sensor, an inter-frame difference i mage infornmation

d by th di i bution. [ it..
b1 1 5 oye vi oot PUBFSSER: IR & 7 dbr CREBCLEC Bt pUE. N1815° “Hhe Ener gy

managenent system ageor dhdel e, glakinl o MREelL) the epekey;imnagenent

server receives at | eas unman formation for-eac the ed areas

sent fromthe ipage sense-apnd opLLehsatask abraeendit iqpi pgshpiaager dance
wth a predetermned rule. 2013. The energy managenent system according to

claim1, whereifothensheEgyn "MBRAYEHBALSREVAN thecek¥es a8k keashehupaN
informati on and environnental information for each of the divided areas

sent frointhe thaggesepsoreandcbenplokaltagkodi haposdht/eenibg aadlast ask
illumnation in accordance with a predetermned rule. 14. The energy
managenent system a8cor thageherg4Omehageméntwheseen theoendngy tbanagenment
-server receives at |east human information and environnental information
for each of theldini dedwherasnsent fromthe i mage sensor and controls task
illumnation and task air conditioning and anbient illum nation and anbi ent
air conditioning i ntheécéFaanee Acvhca ptedesepnngéd vglae management

table to define a heat value concerning an attribute

10 serving as a heat generation target including the state

of the person, and

the image processing unit further comprises a heat
value calculation unit configured to calculate a heat
value for each of the divided areas,

15 the heat value calculation unit calculating a
total heat value of thé attribute serving as the heat
generation target including the state of the person for
each of the divided areas and outputting the total heat
value.

20 - 9. The energy management system according to
claim 5, further comprising illuminance conversion
formula data,

wherein the illuminance information acquisition
unit converts the luminance of each of the divided

25 areas into the illuminance using the illuminance
conversion formula data

10. The energy management system according to



15. The energy nmanagenent system according to claim1, wherein 10if a
plurality of imge sensors are provided, i mages sensed by the
plurality of inmage sensors at |east partially overlap each other, and

di fferent pieces of output information are obtained based on an overl ap
range of the sensed 15i mages, the energy nmanagenent server enploys out put
information given higher priority in accogglance with one of rule 1:; output
information acquired froman i nage sensed at a latest tinme is given higher
priority, 20rule 2: output information of an inage sensor closer to an

event occur r ence, skt i 0 P12 RET spRAL S gLYeNch ghet . PEl-okbbYinandyul e 3

out put informatTon in one of Xl mum va m value, and an

average val ue Qfn2pal, EblHgt NGACE: | £'€| ydedti en&hsfogheuamheéoeaagben
satisfies a predetermned standard is given higher priority, and 41

by the image sensor, an inter-frame difference image
information extracted by the person state distribution

5 extraction unit, and a bird’s-eye view representing a
floor map is output.

11. The energy management system according to
claim 4, whefein an image obtained by superimposing the
human information integrated for each of the divided

10 areas on at least one of the image sensed by the image
sensor, an inter-frame difference image information
extracted by the person state distribution extraction
unit, and a bird’s-eye view representiné a floor map is
output.

15 12. The energy management system according to
claim 1, wherein the energy management server receives
at least human information for each of the divided
areas sent from the image sensor and controls task air
conditioning in accordance with a predetermined rule.

20 . 13. The energy management system according to
claim 1, wherein the energy management server receives
at least human information and environmental
information for each of the divided areas sent from the
image sensor and ccntrols task air conditioning and

25 task illumination in accordance with a predetermined
rule.

14. The energy management system according to



executes the task-anbient control based on the enployed output information.
16. The energy managenment system according to claim5, further conprising a
correspondence conversion 5Stable between a brightness of an inmage appearing
in each of the divided areas and an optinmum illumnm nance deternined by an
envi ronmental condition including equiprent in the target area, wherein the
i11um nance information acquisition 10uniggconverts the |um nance in each
of the divided areas into the illum nance u5|ng the correspondence
conversion table. :

claim 1, wherein the energy management server receives
at leasﬁ numan information and environmental
information for each of the divided areas sent from the
image sensor and controls task illumination and task

5 air conditionihg and ambient illumination and ambient
alr conditioning in accordance with a predetermined
rule.

15. The energy management system according to

claim 1, wherein

10 if a plurality of image sensors are provided,

images sensed by the plurality of image sensors at
least partially overlap each other, and

different pieces of output information are
obtained based on an overlap range of the sensed

15 images, the energy management server employs output
information given higher priority in accordance with
one of

rule 1: output information acquired from an image.
sensed at a latest time is given higher priority,

20 rule 2: output information of an image sensor
closer to an event occurrence position of e person is
given higher priority, and

rule 3: output information in which one of é
maximum value, a minimum value, and an average value of

25 an illuminance included in the output information
satisfies a predetermined standard is given higher

priority, and
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executes the task-ambient control based on the
employed output information.

16. The energy management system according to
claim 5, further comprising a correspondence conversion
table between a brightness of an image appearing in
each of the divided areas and an optimum illuminance
determined by an environmental condition including
equipment in the target area,

wherein the illuminance information acquisition
unit converts the luminance in each of the divided
areas into the illuminance using the correspondence

conversion table.



