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PROCESSI NG APPARATUS, | NFORMATI ON PROCESSI NG METHOD, AND 5P CAL

FI ELD [0001] Enbodi nents of the present invention relate tOFEMMWWHMﬁmmmml
~sensor system. an information processing apparatus, an infor

~processing nethod, and a program 10 BACKGROUND ART [0002] Conveft¥8hal |y,
a technology for sensing the presence/absence or action of a person by
using an i mage sensor is applied fAEXEFRIIIN purposes and the like. In 15
the related technol ogy, since a |l arge anmount of information is obtained

froman image sensor,. a region not to be sensed (nmask region) and the |ike
are general | yIadEustetHACENVANTGONO aMPGECAENBAReAVETBMmeANEORMBEISBcuUrity

purposes and_the like, the nu r j n i I LS r tive

D0 Smal | wi ¢ RRPCERSCNG: e RBALaar o BFORBET P REOTPER ThRalEr H05en e Prmge
sensor gn each floor), and the adjustpreirzf image sensors are usually
performed manual |y one by one with an eye on captured inages. [0003]Also,
the above tBEHAGIGYy BHEgilhs to be applied 25 not only for security purposes
out _al so Tor, gyl ot | GuGontdale SUeh A LA, A dn CIALId N N0 ad L he
like. I'n this case, since e nunber of I mage sensors i1nstalled increases
according timdde seeder ofystdmy ladi ngyf@naticof pioeedsinaleappamtadiust the
i mage sensors nanuaILy,one by 30 one. TW§Q§fore there is conventionally
proposed a an information prdcessing method, and a program.
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BACKGROUND ART
[0002] Conventionally, a technology for sensing the
presence/absence or action of a person by using an image
sensor is applied for security purposes and the like. In
15 the related technology, since a large amount of information
is obtained from an image sensor, a region not to be sensed
(mask region) and the like are generally adjusted according
to application environments. For security purposes and the
like, the number of image sensors installed is relatively
20 small with respect to the scale of a building (for example,
one image sensor in each floor), and the adjustment of
image sensors are usually performed manually one by one
with an eye on captured images.
[0003] Also, the abbve technology begins to be applied
25 not only for security purposes but also for automatic
control such as lighting, air conditioning, and the like.
In this case, since the number of image sensors iﬁstalled
increases according to the scale of a building, a lot of
time is taken to adjust the image sensors manually one by
30 one. Therefore, there is conventionally proposed a
technology for providing a dedicated mode for mask region
installation and setting a region of an image, which has

varied in the dedicated mode, as a mask region.
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-+ technol ogy

mask region.

for providing a dedicated node for nmask region installation and
setting a region of an imge, which has varied in the dedi cated node,

- Japanese Patent Application Laid-open No. 2011-28956 SUWARY OF THE

| NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0005] However ,

as a

2 CI TATI ON LI ST PATENT LI TERATURE [ 0004] Patent Literature 1:

al t hough t he

. conventional technology 10 related to madk region setting can set a mask
region automatically, it does not consider .a sensing target region.

Ther ef or e,

sensing tar

regi on suc

image sensoga @y@@eﬁifﬁRgﬁbﬁgbodlnent conprises an image capturing unit;

since a sensing target region cannot be efficiently set, a
et region is difficult to set with respect to each type of

BEARI Pskhg® 150r a desk. MEANS FOR SOLVI NG PROBLEM [ 0006] An

| mage acquiring unit; 20 region deriving unit; a detection reg
deriving uni@Q04] Patent Literature 1: Japanese Patent Application
5 Laid-open No. 2011-28956
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SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0005] However, although the conventional technology

related to mask region setting can set a mask region

an
on

automatically, it does not consider a sensing target region.

Therefore, since a sensing target region cannot be
efficiently set, a sensing target region is difficult to
set with respect to each type of region such as a passage

or a desk.

MEANS FOR SOLVING PROBLEM

[0006] An image éenéor system of an embodiment comprises
an image capturing unit; an image acquiring unit; a mask
region deriving unit; a detection region deriving unit; a
retaining unit; and a sensing unit. The image capturing
unit captures an image of a predetermined space. The image
acquiring unit acquires the image captured by the image
capturing unit. The mask region deriving unit derives, by
using the imaée acquired by the image acquiring unit, a
mask region not to be sensed from the image. The detection
region deriving unit derives, by using the image acquired
by the image acquiring unit, a detection region of each
type as a sensing target from the image. The retaining
unit retains the mask region and the detection region as
setting information. The sensing unit senses a state of
the space from the image acquired by the acquiring unit

based on the setting information retained in the retaining



' retaining unit; and a sensing unit. The inage capturing unit captures

i mage of
captured
derives,

a predeterm ned space. The inmage acquiring unit acquires the
by the imge capturing unit. The mask region deriving unit
by 25 using the image acquired by the i mage aaquiring unit,

region not to be sensed fromthe image. The detection region deriving

deri ves,

by using the imge acquired by $he i-mage acquiring unit, a

detection region of each type as a sensing target fromthe inage. The
retaining 3@nhunjt retains the mask region and the detection region as

setting i

nformati on. The sensing unit senses a state of the space fro

i mage acquired by the acquiring unit based on the setting information

ret ai ned

in the retaining 3 unit. BRI EF DESCRI PTI ON OF DRAW NGS 5[ 00
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[FIG 1] FIG 1 is a diagramillustrating an exanple of a configuration of
an i mage SeBRDEEF sSHESERT RLTON dDAQDRBWVENGS r st enbodi nent . [ FI

G 2]

FIG 2 is a di amijllustrating an exanple of installation of an_i e
sensor écco#@éﬁg{tg%t%e ffrgiéloleh%o%i %9?aTF+E§u§#r %ﬁPgSa?seéa%gg k
di agram il | yst g atbhgi §ir £X28W! 8f 0fnt hRagoONELQuE At 5Pt 6k hbBEokHRYE BENSOT

ntenance termnal according to the first enbodinent. [FIG 4] FIG
4 is a di agfahft| PURPFHIE MY an exanpl e 15 of an image captured by the imge

and a nmai

sensor .

mask regi on and gf%éiegiigﬁé?e%i%%.g &ié@féﬂ}%}%ﬁ§%f§%}%§ %Hi§§§ﬂg#§g

for describofigimstabkaatomnobfam imageceemsor detectdihggunot th@O0fELEE 7]

FI G 7lbs a géagran1illustrating an exanpl e
e odiment.
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[FIG. 3] FIG. 3 is a block diagram illustfating an
example of the configuration of the image sensor and a
maintenance terminal according to the first embodiment.

[FIG. 4] FIG. 4 is.a diagram illustrating an example
of an image captured by the image sensor.
| [FIG. 5] FIG. 5 is a diagram illustrating an example
of a mask region and a detection region.

[FIG. 6] FIG. 6 is a diagram for describing an
operation of a lens center detecting unit.

[FIG. 7] FIG. 7 is a diagram illustrating an example
of a distortion-corrected image.

[FIG. 8] FIG. 8 is a diagram illustrating an example
of a normal image mask region.

[FIG. 9] FIG. 9 is a flowchart illustrating an exampl
of région setting processing performed by the maintenande.
terminal according to the first embodiment.

[FIG. 10] FIG. 10 is a flowchart illustrating an
éxample of region generating processing performed by the
maintenance terminal according to the first embodiment.

[FIG. 11] FIG. 11 is a diagram illustrating an exampl
of the display of a distortion-corrected image.

[FIG. 12] FIG. 12 is a block diagram illustrating an

example of the configuration of an image sensor according

of a
ram

e

e



* of a distortion-corrected inage. [FIG 8] FIG 8 is a diagram
illustrating an exanple of a normal image nmask region. [FIG 9]
FIG 9 is a flowhart illustrating an exanple 25 of region setting

~ - processing performed by the maintenance term nal according to the first

enbodi nment . [FIG 10] FIG 10 is a flowhart illustrating an

- exanpl e of region generating processing performed by the maintenance

- termnal according to the first enbodinent. 30[FIG 11] FIG 11 is a

diagramillysty aéiz_”sgt afoexpiPheiof dheckll spl Ayt ofnsodigéQEt i on-corrected
i mage. [F 12] FIG 12 is a block diagramillustrating an exanple

-of the conflguraEEBh 013hnFI®agb3SEﬁs®rdh@@©@@|hhluﬂtr®thn@|@%texample

nodi fication.of the first enmbodi s a diagram
illustrati n%f an’ ex%%?]él%sf Set%lurf%o]f? al%le??lélg ref %%quré%% % éélccor ding to

a nodi fi catmem ofcdteod | s 5ttigabothsendmbSifhént 14] FIG 14 is a bl ock
dlagran1lllustrat|n an exaﬂgle of a configuration of a majntenance
term naP accordi gtGo atkekbnd hbdi§ iz tomk of 12 pear + stUehbREH HEndD

[FIG 15] FLG Jb iS58 blogks G A0 A5 i bt ustraljpgnan-exaaphensf a

configuration of a nmaintenance termnal 10 according to a second
enbodi nent .according G, a 1$¢C@h@m<1®1fscatd®lag®§nth$l ﬁsmht ernlgOdhmm‘arrpl e

gfd?anarker acco éﬁ@ {gh %@a nd e f ng ng . l% L a%ﬁé FLG 17 is
gramill ust ng rrp Jo‘? AT Reg e H3GTT et 5h ge“Sensor
accordi ng texdele of a configuration of a maintenance terminal

' 10 according to a second embodiment.

[FIG. 16] FIG. 16 is a diagram illustrating an example
of a marker according to the second embodiment.

[FIG. 17] FIG. 17 is a diagram illustrating an example
of an image acquired by an image sensor. according to the

15 second embodiment.

[FIG. 18] FIG. 18 is a diagram for describing an
operation of a mask region setting unit according to the
second embodiment.
| [FIG. 19] FIG. 19 is a diagram for describing an

20 operation of the mask region setting unit according to the
second embodiment.

[FIG. 20) FIG. 20 is a flowchart illustrating an
example of region setting processing performed by the
maintenance terminal according to the second embodiment.

25 ' [FIG. 21] FIG. 21 is a block diagram illustrating an
example of a configuration of an image sensor according to
a third embodiment.

[FIG. 22] FIG. 22 is a diagram for describing an

operation of the image sensor according to the third
30 embodiment.

.[FIG. 23] FIG. 23 is a diagram for describing an

operation of the image sensor according to the third

embodiment.



+ 15 second enbodi nent. [FIG 18] FIG 18 is a diagramfor describing
an operation of a mask region setting unit according to the second
enbodinment. [FIG 19] FIG 19 is a diagramfor describing an 20 operation
of the mask region setting unit according to the second enbodi nent.

[FIG 20] FIG 20 is a flowhart illustrating an exanple of region setting
processi ng performed by the maintenance Perm nal according to the second
enbodi ment. 25[FIG 21] FIG 21 is a block diagramillustrating an exanple-

- of a configuratipptef 20 i Mage 3£nseraageepdangrbe aetbirigiagbedi ment.
- [FIG 22] FIG 22 is a _diagramfor describing an operatjon of the image
sensor accoPRehgtieont g therdage epPoaPHeAECOrding to[ the th3FdRI G 23 is a

di agram f or ibing an operation of the inage sensor according to the
- third enbod?é§§§£hgge' [FIG 24] FIG 24 is a diagramfor describing
‘an operation of {ReGinA§e BeBsorSatsoadfhgwtbatheilhustretntodi aent. [FI G
25] FIG_ 25 is a ro%chart iIIustrating an 5 exanple of regiog c Rrecting
processiong PEFFREfeA by Phe” naPhT 8nahEe PEPHERAF"AcREF4PREto th £hi rd
enbodi ment . maintenah&t GeZ@linkl Gic@brésng dbaghanthlkysthpbingean . exanpl e
of an external configuration of the imge sensor according to the third

enbodi ment. 10[ FIEIG27¢6FI ELG272psla @i @granmml LudvFRERAGNENETHEKABRARDI e
of the exterpal,coplLoHLat LoRsPLuthe: LBYR BAESPHaGECREALBY LALEAHEI rd

enbodi ment .
to the third embodiment.
10 [FIG. 27] FIG. 27 is a diagram illustrating another
example of the external configuration of the image sensor

according to the third embodiment.

MODE (S) FOR CARRYING OUT THE INVENTION
15 [0008] Hereinafter, embodiments of an image sensor
system and_an imaging managing method according to the
present invention will be described in detail with
reference to the accompanying drawings. In the following
embodiments, a description will be given of an example in
20 which the image sensor system and the imaging managing
method according to the present invention are applied to a
building such as an office building.
[0009] [First Embodiment]
FIG. 1 is a diagram illustrating an example of a
25 ‘'configuration of 'an image sensor system 100 according to
the first embodiment. As illustrated in FIG. 1, the image
sensor system 100 includes image sensors 10 and a
maintenance terminal 20. The maintenance terminal 20 is
detachably connected to the respective image sensors 10 or
30 a network N, to which the respective image sensors 10 are
connected, to perform transmission and reception of a
variety of information to and from the respective image

sensors 10. Also, the number of image sensors 10 is not



~+« MODE(S) FOR CARRYI NG OQUT THE | NVENTI ON 15[ 0008] Her ei nafter, enbodi nents of -
an i mage sensor system and an i nmagi ng managi ng net hod according to the
present invention will be described in detail with reference to the
acconpanying drawi ngs. In the follow ng enbodi ments, a description will be
given of an exanple in 20 which the i mage sensor system and the inaging
managi ng met hod according to the present®invention are applied to a
bui | di ng such as an office building. [0009][First Enbodinment] FIG 1 is a

di agram i | Iustyatiing-@ap exargde of a 25 configuration of an inmage sensor
system 100 according to the first enbodinent. As illustrated in FIG 1, the

i mage sensor0Gh&h em e i i dfleensrmgel & esorsdad ankl shewd ntThiR e

term nal 20. The ] e term [ ecte t he
respective gnn%tgellrsﬁglnés?éorreas olrncggl(glq{rl%tzd\%orjﬁnﬁeé?s(c) Jf%h&? e %es%e%(??ve

i mge sensofGhafyareusntededicd)o q@erd of isliepnshessi oni aodl aectpsheye of a
variety of information to and fromthe respective inmage, sensors_10. Al so,

the nunBer N e SSRITE S 3 It arg bartiedr Y WFHRF t B FH91d She

i mage sensqiydd-d nclades arfd sheyvse catmssr (notidd]wsds al eddmpied ydi ng an
i mge sensor such as a (Charge Coupl ed Device) or a fisheye |ens

(circular feahbigustians)suahdTapt@hes (Gemt gl aPepecswbe By using the

such 4e o CBUT (GBS B SO TR R R R RS Ve O 2 R

(Random Accessvdbadi e , stto oy aled t | £t st Digge vt tesy oot nin fowma t &6y, of

Inforna%lcﬁgnd a communication unit performing communication with an
external device such as the maintenance terminal 20. The
image sensor 10 detects a peripheral state of the image
sensor 10 by sensing an image captured by a functional unit,
which will be described below, and stores or outputs the

15 detection result to the external device. Herein, examples
of the detection result may include information indibating
the presence/absence of a person.
[0011] FIG. 2 is a diagram illustrating an example of
the installation of the image sensor 10 according to the

20 first embodimént. As illustrated in FIG. 2, the image
sensor 10 is installed at a ceilihg portion of a building
to capture an image of inside the building. Also, lighting
L1 to L6 and air conditioning ACl and AC2 are installed at
the ceiling portion in the building illustrated in FIG. 2,

25 and a demand control device (not illustrated) executes
power control (for example, on/off) of these electrical
devices based on the detection result of the image sensor
10. Also, positions and the number of the image sensors 10
installed in the building are not limited to that in the

30 example of FIG. 2.
[0012] Returning to FIG. 1, the maintenance terminal 20

is an information processing device such as a PC (Personal

Computer) or a portable communication terminal, and mainly



-+ 10 and a comuni cation unit perform ng conmunication wth an external

- device such as the mai ntenance terminal 20. The i mage sensor 10 detects a
peri pheral state of the inmge sensor 10 by sensing an inage captured by a
functional unit, which will be described below, and stores or outputs the
15 detection result to the external device. Herein, exanples of the
detection result may include informatior/ indicating the presence/ absence of
a person. [0011]FIG 2 is a diagramillustrating an exanple of the

| nstal | ati o 0fo.He JAIRGR RANSOTo AQ RGO NG disdhel @0 Tinst enbodi ment.
As illustrédted in FlG 2, the image sensor 10 is installed at a ceiling
portion of meibutidrging tte mwptal & Qrinokite vfa | GRIMRIEL ¢ heS Pk T FRE TR so,

lighting Li tqo L6 an jr ¢ [ tionin 1 i . & he

cei li ng porti%h 3% & g:epﬂduia] m échi]uas%]g ’ef%%%ﬁ%?ﬁaﬂ%%@d@ﬁ%d
control dewics ihpta idd isdater)i repeew esopovwercammindtatfon exianpl e,
on/off) of these electrical devices based on the deie tion result_of the

i mage sénsarerfRrmng cqIERinti GHslehdYtHe FunrEreBrat ST Hage® $'hsdT s 10
installed in the by 'é@ﬂ%@rfo,”oén lipdedid O thath i asthexShexaapbe af FIG

2. [0012] Returning to 1, the maintenance termnal 20 1s an information
processi ng kel tcien g ubdy iase 2 AC (Rereorpdt Comput 8¢Fh oS a2 pdi$abre unit

conmuni cation termnal, and mainl 7. perfor ' n he i e
sensor 10. THE e %%tceeéj)t er %%Im%??%%?%%%s@@%ﬁ%gtgg %%%%igulb‘g??on
such as a GRién ROM andier EAM ol heqyveh atwhecist wi Ajebandésstbpedg a
variety of information, a conmmunication unit 5 perform ng commﬂi ca(tji on
with adOextee¥edl, deviexcRubPese $HRSPHah® R@7H3ro102 an™FAput Bhi't “Such as

a keyboard or I i LGP, 1§NGr AP QUERYE L HDhG &YRHiBSoA gESphay unit
(not iIIustk%ét%d:}q‘.{P %éeé]grm?%{éeﬁgnce trerm' nal ngusetg a mask region and a
detection regige, which will be described 10 below, in each inmage sensor 10

Egﬁg?t?gnagfégﬁ Fiﬁ:g%ﬂé?dBb!segcglggﬁggigggggri%9u8£rgp§n8agﬁuékgﬂple

of a configuration of the image sensor 10 and the

15 maintenance terminal 20. The image sensor 10 includes, as
functional units, an image acquiring unit 11, a mask region
setting retaining unit 12, a detection region setting
retaining unit 13, a sensing unit 14, and an output and
accumulating unit 15. Among the functional units included

20 in the image sensor 10, the image acquiring unit 11, the
sensing unit 14, and the output and accumulating unit 15
are implemented by the computer configuration of the image
sensor 10, and the mask region setting retaining unit 12
and the detection region setting retaining unit 13 are

25 implemented by storage medium of the image sensor 10.
[0014] The image acquiring unit 11 sequentiaily acquires
frame-by-frame images captured by the fisheye camera. Also,
the image acquiring unit 11 outputs the acquired image to
the sensing unit 14 and provides (outputs) the same to the

30 maintenance terminal 20 through a communication unit (not
illustrated). Also, the image output to the maintenance
terminal 20 is allocated an identifier such as an IP

address for identification of an own device.



+ [0013]FIG 3 is a block diagramillustrating an exanpl e of a configuration
of the image sensor 10 and the 15 maintenance termnal 20. The inage sensor
10 includes, as functional units, an image acquiring unit 11, a mask region
setting retaining unit 12, a detection region setting retaining unit 13, a
sensing unit 14, and an output and accumulating unit 15. Anpng the
functional units included 20 in the ina&e sensor 10, the image acquiring
unit 11, the sensing unit 14, and the output and accunulating unit 15 are
i npl ement eq oy sthe campbekheoRkiggunat iodn tefe tila denageuderedibyl@heand the
mask region setting retaining unit 12 and the detection . .region setting

igtaiFggg4dmﬁgelgcﬂﬁér259iNﬁﬂénéﬁve&hﬁy“§¥%?éﬁ%ﬂﬁ¥kﬁﬁﬁﬁgﬁn%lﬁ?qaﬁﬁﬂé“%ensor
10. The | i nit 1l s ti.al i firamer by-frame
i mges capFE%gd1%39%ﬁ%99%sﬁe&%sgaégﬁé¥”AﬁggﬁpfﬁgC%%ﬁﬁggﬁfgﬁ?th uni¥ 11
out puts t heeadagui red ludege front ke seassingy targetl4 dadpr Gricdes t puts)

the sane to the 30 nmintenance termn.nal, 20 through a co i i nit
(not i |¥usteQEeds. CA &&e e 9Smage dSsl %(#hﬁué%a %“aégﬁkgﬁ?%gﬁﬁﬁ§| 20 is

en
allocated an i 4ot ifdi@ictsuah Ry idh IR AdHEsse famiimteninifi e iretafisan own
device. 8 [éOlS]Aang the regions of the inmage acquired by the inmge
acqui ring @nidetertitire nession édiadn ifetdatfy S HIMG UM ST ai ns a mask
regi on thaé I%EQE&% determ ning a region excluded froma sensing target.

€

Al so, anon jions of the i mage acquired by the inmage acquiring unit

11, the det/@otiain regdicareisetfiieng reteninEsig neg jorl dndttdingiet Geiedt i on
region that i data deter Mg 8 SIG LALISId 80 Frod OGRS nat ter.
FIG. 4 is a diagram illustrating an example of an image
captured by the image sensor 10. As illustrated in FIG. 4,
the image sensor 10 captures a spherical image by an
optical behavior of the fisheye camera. Therefore, the
15 image captured by the image sensor 10 includes, for example,
a wall portion of a building or the like that is a region
to be excluded from the sensing target. Therefore, as
illustrated in FIG. 5, a region to be excluded from the
sensing target is set as a mask region All among the image
20 captured by the image sensor 10, so that the region can be
excluded from the sensing target.
[0017] Also, as the detection region, a sensing target
region among the image captured by the image sensor 10 is
set for each type of the region. Herein, a type-by-type
25 division indicator may use, for example, a numerical value
based on the state of a person staying in the room, such as
the number of people detected per unit time, or the action
amount that will be described below. FIG. 5 illustrates an
example in which regions corresponding to a passage and a
30 desk (work table) are classified in an image based on the
action amount of a person, and the region corresponding to
the passage is set as a detection region A21 as well as the

region corresponding to the desk is set as a detection
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10 region will be described with reference to FIGS. 4 and 5. FIG 4 is a
diagramillustrating an exanple of an inmge captured by the inmage sensor
10. As illustrated in FIG 4, the inage sensor 10 captures a spheri cal

'-inage by an optical behavior of the fisheye canera. Therefore, the 15 image

captured by the imge sensor 10 includes, for exanple, a wall portion of a
building or the like that is a region to%be excluded fromthe sensing
target. Therefore, as illustrated in FIG 5, a region to be excluded from
the sensin 9&tabs sefnag &r@i&é@'m LoRNeNg; 4be bymge,29 captured
by the inag%éigﬁgor 10, s% t%at t he reg?onrégnobe ex%ludedg?rg%1the sensi ng
target. [00l5]&bsbHigased hsudet et oreneghonpracsensnggisapgeforegion anong
the image captured by the i e sensor_10_is set_for each type of the

regi on. Fbr%$ﬁ?r§??9p59b9b?y %SSH?@i%foﬁh?n@f%g?ﬁ?nﬁ%ylﬁségefor exanpl e,
a numeri cal pyphterbasedl fhedNeo St @i €1 G arper seamsiayi agthheshelgoom such
as the nunber of people detected per unit time, or the action anmbunt that
will beddestzlbedrobrbadl FpGhe verifiratéenant ekbfpPeesAnGA/ @8RSPRGFONS
correspondi ng £ 0,2, passage,and a;30-ggsk £$§£5nt38£6%e95§g§£83§bféﬁg I'n-an
i mage based on the action anpuht  of a person, and the region corresponding
to the passafjeths seskaseaidetBttiandrebeodepedt asnwetgiasst hdlregdon

corresponding.to the desk is set as a detection 9 region A22. |n_.each

det ecti on ré%%onlﬂpﬁiaga %ﬁskyﬁﬁg%o?tAgi'cgﬁ?iﬁﬁgéansﬂﬁﬁ Pﬂa?xgng?ﬁg
processing fsoRerhor 9BHs 85§0F JLH8t t onfhech¥PRgSHER BE pherdihber esgagin the
paraneter related to sensing (for exanple, a threshold 5 value related to

the verdi%fi capeohfof PhEapeESEACR? aPERAEeTBFLIANPerson). Also, as for a

o0 on 05 PEATBILNO KOLAPN, 00 Lpec TRk ogh s ARchAte Satpcticn,
fromthe seasshgtéatgeidand spasengnnmapibk perdennddviisengs installed,

by sensing a plurality of temporally consecutive images
acquired by the image aéquiring unit 11, according to the

15 setting contents of the mask region and the detection
region retained in the mask region setting retaining unit
12 and the detection region setting retaining unit 13.
Specifically, when the mask region is excluded from the
entire region of an image acquired by the image acquiring

20 unit 11, the sensing unit 14 calculates a variation between
images in a region set as a detection region among the
remaining regions, and acquires the detection results such
as the presence/absence of a person based on the parameter
according to the type of the region. Herein, the parameter

25 is determined, for example, as a threshold value related to
the presence/absence determination wifh respect to each
type of the detection region. Also, a method for detecting
the presence/absence of a person is implemented using the
publicly-known technology.

30 [0019] - The output and accumulating unit 15 outputs the
detection result acgquired by the sensing unit 14 to an
external device such as a demand control device that

performs power control of an electrical device inside the



« 10 specific paraneters as other regions. [0018] Returning to FIG 3, the
sensing unit 14 detects a state inside a space in which an own device is
installed, by sensing a plurality of tenporally consecutive inmges acquired
by the image acquiring unit 11, according to the 15 setting contents of the

- mask region and the detection region retained in the mask region setting
retaining unit 12 and the detection regil@n setting retaining unit 13.
Specifically, when the mask region is excluded fromthe entire region of an
i mge acquiged bynd he Arrge @raBdide 2hdinidcuduldfingensingl instodds
calcul ates a variation between inmages in a region set as a defection region
anong the rgmidetrerrieyl osuldnReRHETR LY HE'9let et ivh Yokl 14 Yuch as the
presence/ absence of a.persaon p t Lhg: 4 O ype
of the regi b +&t el?%,l%%epnpoatfglm%&le%) Sge}t%e?rrjie éne%?&%érﬂégxgﬁrp?%?&gé a
threshol d vd<iecs edatad dxcdhen présence/ absence determination with respect

t h t f the detecti ion. Also,. a nethod for detecting, t
o1 eSoncE] SOCRNER) of HharRbrP AT i ishort S LATRG THES pUBI | &7 y- RhoE

t echnol ogy., 301 00191 Ther ou piid ) a1l AL a4 NDendli dedbe pUapti st 1he
detection result acquired by the sensing unit 14 to an external devjice such

as a demanducbnt2bl devdTle Te@iopesdor HRI pRAERN bRt r BELRINART ePREE rFLal
device inside the 10 buil.di t put c i D@ UphE 15
stores the YetBITdAPT asnﬁﬂéggﬂ%%%gi%éﬁgysgﬁéi%gg%%igty%iié% a Etor%ge
medi um (notyhitusdyaiedicthat asqubcimgednin 2h, oanddeecteonr rapiext er nal
devi ce. 5[0020%Cn the other hand, as (llustrated.in Flc%hg themgghgienance
term ndl0 205eRel YNt | ehs 2Pt eFOHRT ¥t FRGETRFR21UR ik §

egron Setting

paraneter ref igﬁpgegﬂiﬁgzgmi@_@@Feéﬁdpéfﬁgﬁisﬁ tebAkPbAG YPit 28, a mask
region settrng unit 24, an action acquiring unit 25, a detection region 10
setting unife2éina dhstorthenieocteershguhts Prcladadniial thegi on setting

S i Pe AL ARELRLL, U L R0, LSRRk pycerm e, bhe huneronel, i
21, the nasknheeghor se§ibngsentingddunibezacttba actiibni agquarting unit

15 25, the detection region setting unit 26, the distortion
correcting unit 27, the region transform unit 29 are
implemented by the computer configuration of the
maintenance terminal 20, and the mask region setting
parameter retaining unit 22 and the camera parameter

20 retaining unit 23 are implemented by storage medium of the
maintenance terminal 20. Also, the manual region setting
unit 28 is implemented by cooperation of a gravitation unit,
a display unit, and the computer configuration of the
maintenance terminal 20.

25 [0021] The lens center detecting unit 21 analyies an
image.acquired by the image acquiring unit 11 of each image
sensor 10, and detects an optical center (lens center) of
the image sensor 10 from the image. Specifically, by
performing a Hough transform that is a publicly-known image

30 processing method, as illustrated in FIG. 6, the lens
center detecting unit 21 detects a circle Cr, which is an
outline of the image captured by the fisheye camera, and

sets the central coordinates O of the circle Cr as the lens



v+ 15 25, the detection region setting unit 26, the distortion correcting unit
27, the region transformunit 29 are inplenented by the conputer
configuration of the maintenance term nal 20, and the mask region setting
paranmeter retaining unit 22 and the canera paraneter 20 retaining unit 23
are inplemented by storage nedium of the maintenance term nal 20. Also, the
manual region setting unit 28 is inplenmkhted by cooperation of a
gravitation unit, a display unit, and the conmputer configuration of the

mai nt enance J&de Naly3Q i 25[0021]6Thes |£ns Lapidrert dletdaddmigpimg tar?1l anal yzes
an image acquired by the inmage acquiring unit 11 of each image sensor 10,
and det ect ormradptdrcalf dém aren(d e t@nh e inhdtHage! sensor 10 fromthe

i mge. Specifigcally, e rJa I—%?ch]hj r?é]ﬁn%{gg haded snén Lt

publi cl y-kn%%ﬁrmge% &a:)%]ée)s‘{s%gﬁgxﬁet od, éa IlTustrated in FIgGu%% t he

| ens cent er2 deteantiing pindmeXle teteclstad dia cilee Getwingrf stia agki ne of

t he image captured by the fjisheye canera, and sets t centr IhcoI%g]i(nat es

0 of the citeIierer (Mask HETiR SIUtIHRATANRTE T, - FIET D s 2 Fi'5gT am f or

descri bi ng anopsr atdon of ghedans- Semerudief eedi ngxample 21se{0022] The mask
region setting paranmeter retaining unit 22 retains paraneters related to
the settingafuehe apsksSriong oh (IESETRQR oTNaRe t RGN p2F Fretef SIS Herein,

the mask regign setting pa ters. i [ , t{ D9 VRl yes
 representi n”gltgn S z%aéaJths aofsﬁ%%eofsuachpe%y%?%}% gvlue%'a?%&g ?gﬁ% us&gcf; 2mor a
rectangl e wviih emcdo sitedd engidn ofnSeamad son imdicatiog tinéormation

i ndicating the 10 conbi nation of the setiing val ues my, be iinclu as the
par anetflér . FUO2E)ARECR atfer B paf Anet eF Yaei‘é?%irﬂ@yt}lﬁ?tl%él?g? i Hg gﬁg
~identifier égpgm@e(@ppl e, an |F address) of each inage sensor 10 and

paraneters (canera paranmeters) representing 15 the image capturi ng :
condi tion of0@22] i magBhsenanerdoparanassbcf at 2 oningt Andhch3 oF ABRINFhAD

rmge sensoloToror Y of EXbrer oM FRocar Th aarerah eeleafianieg O 1
sensor 10 and parameters (camera parameters) representing

15 the image capturing condition of the image sensor 10, in-
association with each other. The camera parameters may
include, for example, an installation height of the image
sensor 10 or a distortion factor (distortion aberration) of
the fisheye camera.

20 [0024] Based on the lens center detected by the lens
center detecting unit 21, the mask region setting unit 24
sets a mask region of each image sensor 10 by using the
mask region setting parameters and the camera parameters.-
[0025] Specifically, based on the lens center detected

25 by the lens center detecting unit 21, the mask region
setting unit 24 arranges a region determined by the mask
region setting parameters retained in the mask region
setting parameter retaining unit 22. Also, according to
the camera parameters of each image sensor 10, the mask

30 region setting unit 24 adjusts the size or shape of the
arranged region and derives the result as a mask region.

The mask region setting unit 24 transmits the derived mask

region to the corresponding image sensor 10, retains the



« the.fisheye canera. 20[0024] Based on the I ens center detected by the |ens
center detecting unit 21, the mask region setting unit 24 sets a mask
regi on of each i mge sensor 10 by using the mask region setting paraneters
and the canera paraneters. [0025] Specifically, based on the |ens center
detected 25 by the Iens center detecting unit 21, the mask region setting
unit 24 arranges a region determnned by fhe mask regi on setting paraneters
retained in the mask region setting paranmeter retaining unit 22. Also,
?ggioggl ggt {sigﬁtghgnp?msl%z%a%_&r aftré@tmﬁs seft tdaeh domge isensori t10,2 tdfe tresk 30

uni adjusts the size or shape of [
deri ves t heorgesPongsng ﬁﬁ'] Siger SGNGPT Tive Rk O@nt“g:ﬁ]iair]{?ggn%dtgégl on and

transmts the d(ﬂni ed k egion to the correspondi ng i
: eac age". . . g 1 mage sensor 10,
retains the fz sa;/?e in e mask region setting retaining unit 12 of the

(1:8r r Fgggg?i_r[ﬁmg)zim?ge geves eretlitn adisetisia uresk 4%editor et agachnagfageoSensor

. ] The action acqujring unit. 25 stores an 4 ma 0

pr edet ePm ﬁe@rﬁéqt(?df_nﬁ%d @?&ﬁﬁgg(% rﬁ’?ﬁjn%p:lse,’ glzp %ﬁ“ﬁge%& 521% }}j%%/rs " whi ch
I's acquired, by eagh d)TRamSANSY sk anal Weseddre imege, sambachli res a

feature anmount corresponding to a nunerjcal value of an action of the
person st ayEngg yaes H'e dom T omthe CBHEHohdi $RF Hragdious Herei n, the

feature amount is, for ' : ' [ using the
publicly- knch%sgc%nn%olané%gﬂ@(}r%%%g@m%na?%%%?gﬂﬂaﬁﬁnt [ sg
Z;gﬁ' ired, \@éﬁsdresdf%c}iﬁg;_%ﬂ?ethermgmm off r @ prieelet@r e sreeh GEry obmagQui red by

. nmage sensor , a difference 15(diffgrenti i n the

i mges1Ps é@ﬁl?edﬂ'edt%dfef%teu%?t%%?ré_ Jcﬁ"ffjg?ren %%p%énr‘gg%i%g%%\%gri nposed,
thereby gengraling &y acs @l ie® Wideremnd i ghblimpe- kidwo, tedbnagueon
acquiring unit 25 obtains a numerical value of the feature of a brightness
change in al @1 pher afor exffampbf, awhen the action amount is acqulreg,

with respect to the image for a predetermined period
acquired by each image sensor 10, a difference
15 (differential image) between the images 1is extracted and
the extracted differential image is superimposed, thereby
generating an accumulative differential image. Also, the
action acquiring unit 25 obtains é numerical value of the
feature of a brightness change in a peripheral region of a
20 Dblock or a pixel of a region having a concentration
gradient of the generated accumulative differential image,
specifies a positional relationship of the pixel or block
of the region on the corresponding image, and generates a
feature amount inside the accumulative differential image.
25 Also, the action acquiring unit 25 idéentifies the action
content of the person staying in the room from the
generated feature amount by using an identification model
prestored in a storage unit (not illustrated). The action
acquiring unit 25 integrates the identification results of
30 the action contents obtained from the accumulative
differential image and calculates an action amount in each
region (each position) inside the image. Also, the action

acquiring unit 25 calculates  the occurrence frequency of



+ 20 bl ock or a pixel of a region having a concentration gradient of the
generated accunul ative differential inage, specifies a positional

rel ati onship of the pixel or block of the region on the correspondi ng

i mage, and generates a feature anobunt inside the accumul ative differenti al
i mage. 25 Also, the action acquiring unit 25 identifies the action content
of the person staying in the roomfrom tfe generated feature anmount by
using an identification nodel prestored in a storage unit (not

i1lustratedacHhgcaLdh ONwiaLer!i 1 NGotd hedSfibhegr aéestibe bdeatibhcati on
results of 30 the action contents obtained fromthe accunul ative
di f f er ent i athé nggRenddl eal timat akd aphactPonl andupereReRbchifggi bR €a8Rh

position) ipnsi t i : . ACt | iring unit 25 cal cul ates

t he occurréﬁ%%g$?egﬁ%%@§§§?1€%§géa% gﬁc%i%ﬁ? 3ﬁ?@%'is obtained froma
relati on equad2®n of Bhecgemeriahée onctior anduthefdot abcheasgienent tine, in
each region (each position) inside the,inage. LOO% ]Eased gn t he action
anount Por %%%%l¥%§i%% Shecyuf+ey dyIEhELE8t FBhta gu FPRg hfi £038%f Pdm t he
i mge of eagh-i NBgL;8€880801010t hendetigettoNohegbgnosetbtREnyYnihi2626

classifies the region by a predeterm ned type such as a passage or a desk,
and derivesclthesiegpontbs reghonybe asphcdeternibadr eyPensuFbr 2aéxanpl e, the

det ection regi O.sett] unit ,2 ifies ] i ccurrence
frequency oroaB880roRor L Bdkaaeia"drtl 288 LhESLPOpIRAE MAER EDpabad Ll
classifies déeecegbonrbyiench Fypeegamhlas ahpadsagetbonardgskn The

detection region setting unit 26, transmts the detection reqgion classified
by eachOt ypectbing VRET coPrespoRif hgSi ARgE™EBRsBE tR021r 8ESPASSPRE sane in

the detectipp.£88H00 SEL8HPUoF€hdLBI PYsHAI bnlBnef cbheerer bespardhagibARge
sensor 10, and'sets” a detection region in each inmage sensor 10.
[ 0029] Accoraihaghly, andaplassitecorthherepkeni hywhpeh 2@reagHchna§edsensor

10 is installed, since_a,detect] LQpn. acc I 1_ac e
conditi on GRREBReR P Ena Peal Ty SOF PEPRERABR 2Ed 0, 52rRTRR kTt 2B
appropri at et dehegti t onthesdbtectinoheragfunr etlabyi€aeld bpagachengpe 16.
[ 0030] Al so, the unit of setting the above-dsscribed 25t&?sk regi,on_and

det ect ilon rBBPoRCHAGSBENGANE oFeBEx8FREPTunPt B6FTBEBEKRFt RARSprBAELEr mi ned

size. A'so, yLhg-fRsk £@gheﬂ apdrthg deteching (89LON3NBY hgea coordinate
val ue al t hough not being I nmage data. For exanple, when the coordinate val ue

is used, theormagpsndangbémdgspsapedrby030addssghat engdethetieospaegiiva
vert ex coordinateg of a rectanglfoor a polygon. [0031] The distortion

correcting thi £2%7 pBFP6ris"a°

[0029] Accordingly, in an office or the like in which

20 each imége sensor 10 is installed, since a detection region
according to an actual use condition can be automatically
set in each image sensor 10, the more appropriate detection
result can be acquired by each image sensor 10.
[0030] Also, the unit of setting the above-described

25 mask region and detection region may be unit of pixel or
unit of block with a predetermined size. Also, the mask
region and the detection region may be a coordinate value
although not being image data. For example, when the
coordinate value is used, the images can be displayed by

30 designating the respective vertex coordinates of a
rectangle or a polygon.
[0031] The distortion correcting unit 27 performs a

distortion correction on the image acquired by each image



« distortion correction on the inmage acquired by each i mage 14 sensor 10,

- generates a distortion-corrected normal imge, and displays the

di stortion-corrected i mage on a display unit (not illustrated).

[ 0032] According to the input of a user operating the 5 maintenance termn nal

20, the manual region setting unit 28 sets a region corresponding to a mask
region (hereinafter, referred to as a néfmal i mge mask region) or a region

~corresponding to a detection region (hereinafter, referred to as a nornal

~ image detecdd b edj Oerir4dies di Sd st OtroddesorsEcéethdrage. itdgo, the
‘region transformunit 29 perfornms an inverse transformati on of the

di storti on arot r&ici S pere cHEee Byl Qe 52T ohMRSF rekt # ngLetEY 27, on

the normal | e sk. r-eqi et, by the manual region setting unit 28, and

gener at es d“ﬁhIéégkﬁ%%%%%ﬁg%é%%%ding 15 to the inage acquired by the inage

sensor 10. [@®88] Her eidestdking the oiper atponsodfatheedi sperstbng therecting

unit 27, the panual region setti unit 28 and the.regiop transfo nit 29
Wil beSdedtri HeRNaEh TN EHE e Po |%§1af21?ag,r%gh%‘a %‘?QE%?%t?I‘\lAﬁg%gan

i mage 20 acguised hysihe dIPEEsSERSORg 1018 maskheegiahe (hkkushaated,in
FIG 4, the distortion correcting uni? 27 perforns a distortion correction
on the i mageefenireg@ned ates? anelisa br thane corFctedl @bl n8F #nkg8 PRee FIG

7). Herein, FIG 7 is.a diagram]j at.j n th

i storti on EorT e RGeS A gt ek T g PR ar S mages 1o

- di spl ayed ofo aagli sphaymani imdgot detbostont edyiohp08d] The dumbaktiegiron
settina_unit 28 receives an operation ingut of a us?r opera%i?g t he

mai nt eAdnceCPEFRT Hd %@agﬁrougﬁs%n FRPUFSEeOT cEERRBECFT B¢ Fafdd), and 30
sets a nornpl FoRgEe SRSK{EP5ON:PANLAErALEt BAt beNtRer Hestedtionge according
to the operation content (see FIG 8). Herein, FIG 8 is a diagram

~illustratingoaneekanpl epeffoheedobrat hendyetaaskoregPsReCEdPIeRBAPI 8,7 a

rectangular030£gglnormal image mask region set by the manual region

setting unit 28, and generates a mask region corresponding

15 to the image acquired by the image sensor 10.
[0033] Hereinafter, the operations of the distortion
correcting unit 27, the manual region setting unit 28 and
the region transform unit 29 will be described with
reference to FIGS. 4, 5, 7 and 8. First, when an image

20 acquired by the image sensor 10 is in the state illustrated
in FIG. 4, the distortion correcting unit 27 performs a
distortion correction on the image and generates a
distoftion—corrected normal image (see FIG. 7). Herein,
FIG. 7 is a diagram illustrating an example of the

25 'distortion-corrected image. Also, the distortion-corrected
image is displayed on a display unit (not illustrated).
[0034] The manual region setting unit 28 receives an
operation input of a user operating the maintenance
terminal 20 through an input device (not illustrated), and

30 sets a normal image mask region on the distortion-corrected
image according to the operation content (see FIG. 8).
Herein, FIG. 8 is a diagram illustrating an example of the

normal image mask region, for example, a rectangular normal



+ 15 ikmage mask region Al 2. [ 0035] The regi on transform uni |
inverse transformation of the distortign correction on tLezgoPﬁ;rornE ?gage
mask region Al 2 set by the manual region setting unit 5 28, and generates a
mask region Al corresponding to the image of FIG 4 (see FIG 5). '
[0036] Al so, by using a nodel of the nasﬁ region setting paraneters, the
mask region generated by the region tra Sformunit 29 may be retaihed in
the mask region 10 setting parameter retaining unit 22 in association with
the identifihggeohakite regriespandi ng i mage sensor 10, or nay be retained in

the mask region setting retaining unit 12 of, t [ [
acqui siti on088&dce ofTWehéeigﬁﬁd’e.t%&“sg&or&l t%?g%egt ;Pgeal%%rrgﬁ{esnza r oigingfr?gr%fet s A

descri bes the 13 generali iy ¢f 10l - iren rrcegi
. 3 hd e STk IR0 s rddiel dtetectiten megiadn can b
generated in {he “Same manner . [ 0037] Next, the operation of the nai nt.enancee

?Srf“oﬂa's etZ?irrﬁ(geomiismg teqyitdre Al steterodinferiaial IRIREITWedd A, a
Lorm nab 26 St PGB i Tod WA e ahie | SR G O I G o |
(| ovhar s % g an evowplazsl ahe g on sei{ing processima. Aso.
2eﬁ§g<ractli)f)n[ 4%t filon, ragb.‘QE}l%iHég .iansf‘fozfe?]a!t(?%né%%]an S!r:kz'%l%a% :ré}gs%?{%&?nggg
parameters, the mask region generated by the region
transform unit 29 may be retained in the mask region
10 setting parameter retaining unit 22 in association with the
identifier of the corresponding image sensor 10, or may be
retained in the mask region setting retaining unit 12 of
the image sensor 10 that is an acquisition source of the
image. Also, although the first embodiment describes the
15 generation of the mask region, the detection region can be
generated in the same manner. '
[0037] Next, the operation of the mainteﬁance terminal
20 according to the first embodiment will be described.
First, a region setting processing operation performed by
20 the maintenance terminal 20 will be described with
reference to FIG. 9. Herein, FIG. 9 is.a flowchart
illustrating an example of the region setting'processing.
Also, the present processing 1is performed in setting
(changing) a mask region and a detection region, such as
25 the installation or maintenance of the image sensor 10.
[0038] First, when an image is acquired in each'image
sensor 10 and the image is output to the maintenance
terminal 20 (step S11), the lens center detecting unit 21
analyzes each input image and detects a lens center from
30 the image (step S12).
[0039] Based on the lens center detected in step slz,
the mask region setting unit 24 derives a mask region

corresponding to each image sensor 10 by using the mask



- [0038] First, when an image is acquired in each i nage sensor 10 and the

- image is output to the maintenance termnal 20 (step S11), the |lens center
detecting unit 21 anal yzes each input inmage and detects a | ens center from
30 the image (step S12). [0039] Based on the lens center detected in step
S12, the mask region setting unit 24 derives a mask region corresponding to
" each inmage sensor 10 by using the mask U% region setting paraneters
retained in the mask region setting paraneter retaining unit 22 and the

camera parapefebs 5etalingUphPahbeccgMeEaaparaTRhethEehakhi REgiBht 23 (step
S13). Subsequently, the mask region setting unit 5 24 retains the derived
mask regi ons¢htihe pasRmebgroneseining retiai ALngndnthel12aperehe

correspondi i e . d t S i o] o1 .sensor
10 (st op S1f=bBES T APEEh iy AT RS SaRlelD ket aHLPR bR ai LR YRE
i mage for a2predetprsined peubsdguehtth,i shacguskedehyoaasbtitingeuaensor
10, and acquires an actjon (actiqn anpunt) .0 rson _staying in the

f 885

_ ) ,of the pe
room i n %each?r E§FBATFr bhft HBT L8R eBpBKdFRTLPRRgB Fg?eﬁaéfST?gS equent |y,

based on thg.aethgn-afRunt nkNuggehibegikornacauirkedpbRashePivdge BB
detection region Setting unit 26 specifies a detecplon région-such as a

passage reglon andaswebekarwgbbnragihnr espeecht dmegehsepper(3PepssSep). The
detection rgg%Qn setting unit 26 retains the detection region of each
specified typé’'in the detection region setting retaining 20 unit 13 of the
correspondi ngosohge semso; iAe setsoa detedtiag uegtonsSi aneagheismage sensor
10 (step S17), and ends the Eresent processing.a%0041]ln this manner,

accor dilfy tdMeBe Fegi BnPEeferRgTprEdeBstAgd: bYEShndSaRCARAGECRYt 6PEE by

each image $8888" sensor 10, and acquires an action (action amount) of

the person staying in the room in each region from the
corresponding image (step S15). Subsequently, based on the
action amount in each region acgquired in step S15, the

15 detection region setting unit 26 specifies a detection
region such as a passage region or a work region with
respect to each type (step S16). The detection region
setting unit 26 retains the detection region of each
specified type in the detection region setting retaining

20 unit 13 of the corresponding image sensor 10, sets a
detection region in each image sensor 10 (step S17), and
ends the present processing.
[0041] In this manner, according to the region setting
processing, by using an image captured by each image sensor

25 10 or the capturing condition of the image, the mask region
and the detection region can be derived and set in each
image sensor 10. Accordingly, since the mask region and
the detection region suitable for each image sensor 10 can
be automatically set in each image sensor 10, the setting

30 of the mask region and the detection region can be
performed efficiently.
[0042] Also, in the above region 'setting processing, the

setting of the mask region and the detection region is



+ 25 10 or the capturing condition of the inmage, the mask region and the
detection region can be derived and set in each i mage sensor 10.
Accordingly, since the mask region and the detection region suitable for
each i mage sensor 10 can be automatically set in each inmage sensor 10, the
setting 30 of the mask region and the detection region can be perforned
efficiently. [0042]Also, in the above rdgion setting processing, the
setting of the mask region and the detection region is 17 perforned

conti nuousl ye r HOWREE! cohPENRECSEP | RYRBLESBN tReNptekbntt edvbherghoisand
the setting of the mask region and the detection region nmay be perforned

separat el y agti hilmpeadehbeprbeesandgthg] 90481 Nexef Ahrefpen gesepat ARG
i i f b h j i 2 ill b
eocrtbed v bh Rerersldh PEOEPe Nl BepBLPEERRRR s LB eg PR L

il lustratingnaapexdentepobcéheinggi on generating processing. [0044]First,
when an i nmage is. acquired in an%%one of 10 the inage sensors 10 _and the

i mage i S outPlf3do t hleHRI ntehBPeelt BFNFRAF120 PEPEFSE2RY, OPREAHTSEorti on

correcting yakko2ficRCL;OLNE RadhBLARREONLEPRERSLI 90 QR1EhBei RRYE i BBAE,
generates a distortion-corrected normal image (step S22), and dlsglays t he

di stortion-cbtheteéarenagetonfiGa dPspl Bgrannt FR6t 101 45t paféaycpsatrep

523) . L00aS] Fi G 1t 5ol sgLamLl Lustrat Log.an sxambesnt phscdignlay of

a distortion-correc i age ayed on ay uni
illustrates[aocase whetesthewHest ant inageoiseatgdiradageni angi speagéd in a
di splay 20 region A3. Also, buttons Bl to B3 disposed on _the right side of
the di 30 aytPegiBAIA3SERECES HdPREt BREhe™MPRABULSoPUSEPHASKCr &§Fon or a

detection rggigpchanpPassagrihedi 80 @5ta8pWebk)reghanyi sB¥rpigasi ng any one
of the buttons Bl to B3 and then descrlglng a figure (a rectangle or a

pol ygon) 25cesreespoadiingtt 87t perfeginenaodishertisnorprsactdrnreenetihemge,
o 10T TR, S 800 0E B DOLTRL oL UBOS oL SELLR0SCHL 96205l OV
the exanpl e (etepl 6221]. akar dexphple, thbeddssbottibarcooteeckteadimage on
15 a display unit (not illustrated) (step S23).
[0045] FIG. 11 is a diagram illustrating an example of
the display of a distortion-corrected image displayed on
the display unit. Also, FIG. ll-illustrates a case where
the distortion-corrected image is displayed in a display
20 region A3. Also, buttons Bl to B3 disposed on the right
side of the display region A3 are to indicate the input of
a mask region or a detection region (a passage region or a
work region). By pressing any one of the buttons Bl to B3
and then describing a figure (a rectangle or a polygon)
25 corresponding to the region on the distortion-corrected
image, a normal image mask region or a normal image
detection region can be input. Also, the display type of
the distortion-corrected image is not limited to the
example of FIG. 11. For example, the distortion-corrected
30 image may be displayed such that the distortion-corrected
image can be compared with an original image of the

distortion-corrected image. Also, in the case of this type,

the inversely-transformed normal image mask region or



+ 30 rmage may be displayed such that the distortion-corrected i nage can be
conpared with an original imge of the distortion-corrected image. Al so, in
the case of this type, the.inversely-transforned normal inage mask region
or 18 nornmal image detection region may be di splayed on the original inage
in a superinposed manner. [0046] Returning to FIG 10, the manual region
setting unit 28 sets a normal inmage mask& egion or a nornal image 5
detection region on the distortion-corrected i nage according to the

operation cgpteat 9%a$@edé§§&t£§599e§@6ﬁ-m§?b§GQH§Bbh¥ elihgnr egkon
transformunit 29 perfornms an inversé transformation o¥ the distortion

correction, opegionrhednpyet he di superivpogedrBaennNAg-unit 27 in step S22, 10
on the nor i, page jQn._Qqr e r i e .L.an I set on
t he distor??é%%c rreggégu%ﬁggg,tgeﬁégétgg’ggh%s ggagokggébg a%?g%ﬁgon

regi on corrasponggngete sheormageineysonaidl £syepnS3b) a andmehdimbbe
presentfﬁrocessing. 15[ 0047] I n thi s manner, according to.the above region
gener at ing PEBEEEEPRgIeAIARSRYr BYPoAI 8RBT hLBRTERFFBRTFEGBAISr e derived by

nprnali;ingaéeo£a§9§ dbstRet 8Pyt 8BnOoRPRAEhEN 8f taB [iseheygtegnepa)as a
distortion-corrected image and inversely-transformng a nornal image nask
regi on 20 afdbacavenalyi nblje degéeni bhanegpom veitoRt Rerforms an

di stortion-corrected image. According hep the mask_reqion_and the

detect| on r CUVBRCa: b RARRaFTS E§qher R bl SuE bt BEr T ERe Bt E8rE on by ¢ he
fisheye canpearserddnpl brecanstdecedn Ibereteiag thetnamben eteprseesses
necessa&y to generate 25 the mask region and the detectgon regi on can be

reduced, anantEEeu§EFm§lcﬁﬁégﬁi@ﬁé5 GH-Be PﬁpFB@eB?rPG 481'AFSo, as a
model , the gBsk-f¢0h0PgNdnt Betdgheeht0n: 588N oHeRBR-AERElN i AgeabOVe

processi ng may be
generates a mask region or a detection region corresponding
to the image sensor 10 (step S25), and ends the present
processing.

15 [0047] In this manner, according to the above region
generating processing, a mask region and a detection region
are derived by normalizing an image distorted by an
operation of an fisheye camera as a distortion-corrected
image and inversely-transforming a normal image mask region

20 and a normal image detection region set on the distortion-
corrected image. Accordingly, when the mask region and the
detection region are manually generated (adjusted), the
distortion by the fisheye camera need not be considered.
Therefore, the number of processes necessary to generate

25 the mask region and the detection region can be reduced,
‘and the user's convenience can be improved.

[0048] Also, as a model, the mask region and the
detection region generated in the above processing may be
retained in the mask region setting parameter retaining

30 unit 22 or the camera parameter retaining unit 23, or may
be retained in the mask region setting retaining unit 12 or
the detection region setting retaining unit 13 of the image

sensor 10 that is an acquisition source of the image.



retained in the mask region setting paraneter retaining 30 unit 22 or the
canera paranmeter retaining unit 23, or may be retained-in the mask region
setting retaining unit 12 or the detection region setting retaining unit 13
of the imge sensor 10 that is an acquisition source of the imge. 19
[0049] I n the above manner, according to the first enbodi nent, since the
mask region and the detection region suit%ble for each i mage sensor 10 can
be automatically set for each inage sensor 10, the setting of the mask

region 5 andobhe) det echi @Rer 89608 fanAnbe, Paetorardqethi ehenthyst[ 0050] Al so,
in the configuration of FIG 3, the inmage acquired by the i mage sensor 10

i s uncondi t PBRAPIPEDE ovPdRASt BREhBa Ak AEGAARCcantdeFEndPt20tipBweeal onf or
securlty |MBLONSHERO! o tNg,RhOVL L0050 bhe hTBGR fBYRERERELEY O LD
e I nNg I .

according to ype of "a user opera e hai nNTenance termn
Her ei naft er fothescenbmdgaeatneblk| 10¢ tescsebedngsoa thesimasvdirégdéahi on of

the first enbodjnment. [0051]FIG .12 is bl ock di agram_i | |l ustrating an
exanple%bf X o%??gé?E%FBﬁo frﬁﬁlPﬁaﬁénggﬁsB?rfﬁém EcBEaiRgeREYo a first

modi ficationgoAs) il usisat edni PhEl Gont2gutheibABge $€asSok, 1081 Agbydes an
authority setting retaining unit 16 and”a login processing unit 177in
addi tion to2t@eltedfPHukhti bhage FeEs5038. 1p0052hThendithonatyysprpvaded

retaining upjt | S j sto medi ym i ncluded in the
i mge senso?615%$ #%%ggﬁ#ﬁgégg§3%§??$%gggétaﬁ%ﬁ%&eﬁhiEOEGSﬁgggégybes an
aut hority rehatedenhentp thagerbrodsegwththespratet nagabh kgperattaduser

operating the nmai ntenance term nal that is, a user_ accessing the inmage

20,
sensor 10a. 298PHBERT FT &5 ThS F¥P& Of agr BAFF| PRSERALPAGTAR BRARBPEABFSt he
authority setthipgalebai ni ngrunhtrdbyr, Ashikl UgbbatfEntNwill be

described as a first modification of the first embodiment.
[0051] FIG. 12 is a block diagram illustrating an
example of a configuration of an image sensor 10a according

15 to a first modification. As illustrated in FIG. 12, the
image sensor l0a includes an authority sefting retaining
unit 16 and a login processing unit 17 in addition to the
configuration of FIG. 3.
[0052] The authority setting retaining unit 16 is

20 implemented by a storage medium included in the image
sensor 1l0a. The authority setting retaining unit 16
prescribes an authority related to an image browse with
respect to each type of a user operating the maintenance
terminal 20, that is, a user accessing the image.sensor 10a.

25 [0053] FIG. 13 is a diagram illustrating an example of
the authority setting retaining unit 16. As illustrated in
FIG. 13, the authority setting retaining unit 16 retains
the authority related to an.image browse with respect to
each user type in an associated manner. Herein, FIG. 13

30 1illustrates an example in which a maintainer related to the
installation of the image sensor 10a (for installation), a
maintainer performing a periodic check on the image sensor

10a (for a periodic check), and an administrator of the



v FIG:. 13, the authority setting retaining unit 16 retains the authority
- related to an image browse with respect to each user type in an associ ated
manner. Herein, FIG 13 30 illustrates an exanple in which a naintainer
related to the installation of the imge sensor 10a (for installation), a
mai nt ai ner performng a periodic check on the i mage sensor 10a (for a
periodi ¢ check), and an administrator of2&he 20 inmage sensor system 100
are defined as user types. Also, as the authority of the users, the

nai nt ai ner £$9§elQéhabkakygﬂémamdotQEeaQEEmhéhfaEOﬁséEet9bb§MBdAH@obrOWBG
an i mage, and the nai ntai ner &for a periodic check) is not 5 allowed to

. browse an i agehe[ @EBPREEr AENFhEOUFRES, 12het Rainbginepr dé€%sing unit 17
s '”ple”EniﬁthXthESQBugﬁ& £f féQMEﬁ%%Q? QErtgge'gﬁﬂ wadEgr %%@seThe

| ogi n processing uni reads he aut hori y correspon Ing to e type of a
user accessangimagé( ewd dbei meifitaimehe (duthar peyisditi ogerdtaiisi ngtuni t
16, and cont ﬁls whet her to output the inmage acquired by the inage

ach|r|ﬁb uﬂ oygd; 5ot REOHAPnEBnaMEESt er mi nal 20 according to the read

contents. §@54Ehe nRkahenangecberntnal 220t Rat hbhes bhecusernbypaief a
user operating the 15 mai ntenance ternminal 20 when the i mage sénsor 10a is

accessed. [0055F| hmphenenbAfePy RncPmRULARHgECBEASBIratdanaedoiiengmaget he
ynot oPa 1 heALhon o8l OBy ENEOL TR BUEAUE oo phERt 17otedcEReti g o Lhe

type of a uSér accessin f ormatron output can be
prevented faothbeing perfespeddmhghouttbéepgpatbﬁna lbetreberessangeanet or
a prlvac can bﬁaerote ted t he settln?ﬁcontent of the autgorlty

setting % et 8'Ri Ukt {Gmlgﬁ%o?quﬁfﬁéﬁ g5t EgaﬁﬁgélE}EHpPﬁltF Prexanpl e,

the aUthOf'5Md”§Mn9§o§§twaEHe%5tbe§Q%%httQh@aﬁﬂabﬁpﬁcgp;kaﬁ Rhenance
term nal 20 such that an inage can rowsed when a PC is used as the

mai Nt enancelnegai aghu2@ingndnah lhnge thenoeibsebrowsedewnanad gort abl e

phone i s ”Sggcé‘ﬁd}':ﬁg E’gi 9[1%2%888 LShELARL 202,801 00R8] Ab3Rx hidntkhe

configuration o
terminal 20 notifies the user type of a user operating the

15 maintenance terminal 20 when the image sensor 10a is
accessed.
[0055] In this manner, in the image sensor 10a according
to the first modification, since the image output is
restricted according to the type of a user accessing an own

20 device, the information output can be prevented from being
perfdrmed without preparation. Therefore, a secret or a
privacy can be protected. Also, the setting content of the
authority setting retaining unit 16 is not limited to the |
above example. For example, the authority may be set with

25 respect to each type of the maintenance terminal 20 such
that an image can be browsed when a PC is used as the
maintenance terminal 20, and an image cannot be browsed
when a portable phone is used as the maintenance terminal
20.

30 [0056] Also, in the configuration of FIG. 3, the
maintenance terminal 20 detects a lens center from an image
captured by the image sensor 10, .and sets the mask region

by using a variety of information retained in the mask



* mai ntenance term nal 20 detects a |lens center froman inmage captured by the
- image sensor 10, and sets the mask region by using a variety of information
retained in the mask 21 region setting parameter retaining unit 22 and the
canera paraneter retaining unit 23. However, as simlar to that of the
detection region, the mask regi on may be set based on the action anount
acquired by the action acquiring unit 5225. Hereinafter, this embodi nent
wi |l be described as a second nodification of the first enbodi nent.
[0057] FI G ﬂégiénas@lt‘@ﬂrk?d;b@ﬂérﬁ@téf|ﬂétéﬁhiﬂg aniexapphadotha eemérguration
of a mai ntenance term nal 20a according to the second nodification. As
i |l ustratedP?ROtEr Gelaining walht éAancBOVeV AT naRS28aMiheFulesthafmsk
regi on settj [ 4a. | nst : t o ' L Lon e n ter

9 699tg§ %?@?§§58§1§§ﬁ18ﬁ fie HQEkQPé?RbH mQ& bhesLeng,cent ¢

detecting unit e nask region sefting paranefer retalning

Cunit 22, thencaheracpavanateunt etagui ngduhyt tB8 antdibheangskripgi onisetting

it 24._ 15[ 0058] Her ei th Kk ' tir it 24a_deri k
2gi on Frontan | HEEELOTCbaEN ThEDe-SaNGOPoTb BRLLISOn e RE=bRE Fande

frequency ogetbgqanbdoniaapush bn erehriegtoamBegiinbad. by the action
acquiring unit 25. [0059] For exanple, the mask reglon setting unit 24a may

20 derive alP@gibn wiFRGanldcter?ehbeckrégaeney dflnessathad 20% as a mask
regi on, or %g¥%€?£'¥§ 2 %%ﬁ%? u¥é£bo§no§05!HQiﬁggHQBcEe9é§ﬁﬁﬂginQOQ.

predetermn on con S a mask region. e mask region setting unit
24a transm ascbvheéidertwvethaas&cordi nodibitheionrr eBpondingtreage sensor 25

10, TeUf iocihe spre L0 L1 MBSk 190,00 seLl] 0BT SLaVDD0 ULL 2 of the

10. [0060] AscgboNescBeeRy diRgrt 94t hengBLALeBANERt BbAERGLration of the
lens center detecting unit 21 of FIG. 3, .the mask region
setting parameter retaining unit 22, the camera parameter
retaining unit 23 and the mask region setting unit 24.

15 [0058] Herein, the mask region setting unit 24a derives
a mask region from an image of each image sensor 10 based
on the occurrence frequency or the action amount in each
region acquired by the action acquiring unit 25.

[0059] For example, the mask region setting unit 24a may

20 derive a region with an occurrencé frequency of less than
10% as a mask region, or may derive a region with an action
amount- representing a predetermined action content as a
mask region. The mask region setting unit 24a transmits
the derived mask region to the corresponding image sensor

25 10, retains the same in the mask region setting retaining
unit 12 of the corresponding image sensor 10, and sets a
mask region in each image sensor 10.

[0060] As above, according to the maintenance terminal
20a of the second modification, in an office or the like in

30 which each image sensor 10 is installed, since a mask
region according to an actual use condition can be
automatically set in each image sensor 10, the more

appropriate detection result can be acgquired by each image



v 20a.0of the second nodification, in an office or the like in 30 which each
i mge sensor 10 is installed, since-a mask region according to an actual
use condition can be automatically set in each image sensor 10, the nore
appropriate detection result can be acquired by each imge 22 sensor 10.

[ 0061] [ Second Enbodi nent ] Next, another setting nethod for a mask
range and a detection range will be desé&Z bed as a second enbodinent. 5 In
addition, the sane conponents as in the above-described first enbodi nent
will be dengd¢gegobyidhe sane reference nunerals, and a detail ed description
-~ thereof will be omtted. [0062]FIG 15 is a block diagramillustrating an
10 exanpl e 690@lkonfi gEraerdnEdpodimenit enance ternminal 20b according to

the second embodyupnt - As.hLLustEaled f0:ALE £15. ot heopmiafenagea Ler i nal

20b includes a narker cting un a nmask region se ng unit 32, a
detection régtentsettraggenvil B3bet hesdrsbedt esnaceerenti agbd8imant.27, the
manual region setting unit 28, and the region transformunit 29. goo 3] The

mar ker det eb?i A bt $ 81 BRaF PR sCARPPRRYES aB§ui Rel By 2PREST HEFET<BASOr 10,

detects a predet esmboetndrekei1irem bbgotamys, and agAdi resctBeckype of the
mar ker 20 and the detection position (pixel unit) in the imge. The marker

is, for exanpherahs, odbjéct dpthlde@raddaceinthed EBRBROSr WsRApEE or a smal
pi ece such gﬁi@tggper on which a predeterm ned synbol (A B, C, D) or a
figure (staf, rectangle, circle, triangle) is witten as illustrated in 25
FIG 16. Theopezposesrob. nabkegsaabeopkedetgramneétlaseording ka respective

types, _.such as the rpose of mask, regign setting or the purpose
det ect i*dn r%ﬁ?%ﬁr§e$$i£g?o FERRATEPE, © 6ai§aénﬁgﬁapﬁﬁ1FFEG&B?zt?ﬁb an
exanpl e of £86cPRIKEN to30hO064LAhg0embOgiMBAKEr hs detgetedrusi ng eharacter

recognition or image recognition that is a publicly-known inage processing
met hod. Al sby, t hlee deaécténanpesterohnaby2pe basédden a peredeter m ned

posi tion Ondépgcg?ﬁgeﬁnfgcglésa mask region setting unit 32, a

detection region setting unit 33, the distortion correcting

15 unit 27, the manual region setting unit 28, and the region
transform unit 29.
[0063] The marker detecting unit 31 analyzes an image
acquired by the image sensor 10, detects a predetermined
marker from the image, and acquires the type of the marker

20 and the detection position (pixel unit) in the image. The
marker is, for example, an object with a predetermined
color or shape, or a small piece such as a paper on which a
predetermined symbol (A, B, C, D) or a figure (star,
rectangle, circle, triangle) is written as illustrated in

25 FIG. 16. The purposes of markers are predetermined
according to respective types, such as the purpose of mask
region setting or the purpose of detection region setting.
Herein, FIG. 16 is a diagram illustrating an example of the
marker.

30 [0064] Also, the marker is detected using character
recognition or image recognition that is a publicly-known
image processing method. Also, the detection position may

be based on a predetermined position on the marker such as



+ 23 the center of the marker or the top corner of the marker, and may be
acquired with an accuracy of a subpixel. [0065]Wen a marker for nmask
region setting (hereinafter, referred to as a mask region setting marker) 5
is included anong the marker detected by the marker detecting unit 31, the
mask region setting unit 32 extracts the nmask region setting marker, and
derives a nmask region based on a region 4drned by the nask region setting
mar ker. Al so, the mask region setting unit 32 transmts the derived 10 mask

region to thReCOEHEEPOBE BHel MBYReE€PSO0ENEO L obetairRsrt B saREmbRKkERE mask
region settlng retaining unit 12 of the correspondi ng i mage sensor 10, and
g

sets a naskaRr@gmal bf egeHiradgeisBnaBr aCQUrpoU66fHer ERREEER . an exanpl e

of the operaf} of t 5 g i it i.L.I be descri bed
W th refereﬂ%gegé FIG@Se 7??@§§5égkgggiﬁs ElgggﬁghisggtgbégranliIIustrating
an exanpl e oheasinafageracqufeedellytbvhesi aagaskenegiohOsevhiah mackedes nmask

region setting.markers MI to 4. rein, .the ker detecting unit 31
detect's Tmske SRPLEGH SBPRPNG RalREFEINCE PG CRE4PHT APt RETMFage of FI G
17, and acqybtestifg detectiontpeshhkRNrefibhe sersknpedhon set bkRgapkkers
M| to M4 as the coordinates in units of pixels as described bel ow.

Det ecti on PbBfthafkoreNaSR RegrdRISBRELKAY  MBNKedeNiyes28r myAak region

Cetcct ! o EBgkHIohnch. YBSSoREbaeRchl BAARKE obbtonl 118w o,
Posi tion of AMask Regi nasSetrtpghgnMaeketinlldnitxB2 Y¥YPrnghQ64] Subsaguenthly, as
L ustrated L0, FLG; 38 (Lhe,IREK, Ceglon sellng Nt 32, coqnects the four
det ect i e 9 P 9 9 '
the same in the mask region setting retaining unit 12 of
the corresponding image sensor 10, and sets a mask region
of each image sensor 10.
[0066] Hereinafter, an example of the operation of the
15 mask region setting unit 32 will be described with
reference to FIGS. 17.to 19. Herein, FIG. 17 is a diagram
illustrating an example of an image acquired by the image
sensor 10, which includes mask region setting markers M1l
to M14. Herein, the marker detecting unit 31 detects mask
20 region setting markers M1l to M14 from the image of FIG. 17,
and acquires the detection position of the mask region
setting markers M1l to M14 as the coordinates in units of
pixels as described below.
Detection Position of Mask Region Setting Marker Mll:
25  (Xa, Ya) _
Detection Position of Mask Region Setting Marker M12:
(X8, ¥s)

Detection Position of Mask Region Setting Marker M13:

(Xc, Yec)

30 Detection Position of Mask Region Setting Marker M14:
(Xp, Yp)
[0067] Subsequently, as illustrated in FIG. 18, the mask

region setting unit 32 connects the four detection



+.posirtions of the mask region setting markers M| to M4 by a |ine segnent
having a curvature according to a distortion factor of the correspondi ng

i mge sensor 10, and fornms a region fromthe mask region setting markers
M| to M4. 5 Herein, the nmask region setting unit 32 adds a distortion by
a publicly-known nethod by using a distortion factor of the canera
paraneter retaining unit 23 (not illustr#ted) illustrated in FIG 3 or a
distortion factor derived fromthe inage. Al so, the mask region setting

unit 32 scapssaBidfsi BEgeheNBaks tBeient keetiagi AAreutsi de 1t he Mineby
connected as illustrated in FIG 19, and sets the nmasked region as a mask

regi on A13.2[ bbB8] FRIMABLabaVEnExanprEyatHECORFSPEELBE &Or @gPéATtSEELAONded
by the fouffgéﬁbrrsg!QHasghEngggﬁgﬁggf%hﬁg%5s§§§§§d10Fb&%&e%orhﬁeaprese”t

~invention is not Ilrmte ere e rnsi a fegion surrounded by
t he four maskgiegi dnomethengaslir kegsonaygebeingshedkeAkbsN1l1t he Madki ng side

may be sw tched,accordin o the content of the sk region.setting marker.
Fo! exanpl eHSERbhoUEEEBISH FEG 108 RECkeAShY Ehe Anskcrag: O SCBFERRG

mar kers of gynhobapifct9-khowaNHetRedl Bg daiRBY abaiBRskedohy rthbeorapker of
a synbol "1 to 4". [0069] Also, a plurality of "groups of mask region setting

~markers naytBeé FABeaP| pargmeresxanprénipdaskniégrdn (RetsédduggrarrRers of
synbol's A t?;Ehé?Qa@g§ki569&eO %eEE!QQFQEEKSE§08ff§¥g39lﬁe}158d4f@%% be
sly placed), produ 0g

si mul t aneou and the”l ogi ca Ct 'or ‘'the'l ogical sumof the
regi ons dertiiedihygthe Réspectheemgsaupsgdbnnasktiegi oniseBLi sgamar kers nay

be generated as the sk _region., Also, .a mask 3Q region.settin rker may
be Bl ackh, - CHESRuNDEF i3t ChEBE SFnioR PGP S3eRe tEI of hayoDaCH e ded | 1
plurality, ggd;hhgskegkeal jRreduct 16r Lhe LegkcahesHAsQbdt hegrespast hve
derived mask regions may be taken. 25 [ 0070] Al so, the nunber of mask
regi on settinpgkmaeképs Al3.

[0068] In the above example, the outside of a region
surrounded by the four mask region setting markers is
15 masked. However, the present invention is not limited
thereto, and the inside of a region surrounded by the four
mask region setting markers may be masked. Also, the
masking side may be switched according to the content of
the mask region setting marker. For example, the outside
20 may be masked by the mask region setting markers of symbols
"A to D", and the inside may be masked by the marker of a
symbol "1 to 4". '
[0069] Also, a plurality of groups of mask region
setting markers may be installed (for example, mask region
25 setting markers of symbols A to D and mask region setting
markers of symbols 1 to 4 may be simultaneously placedf,
and the logical product or the logical sum of the regions
derived by the respective groups of mask region setting
markers may be generated as the mask region. Also, a mask
30 region setting marker may be placed, the number of times of
mask region generation may be divided in plurality, and the
logical préduct or the logical sum of the respective

derived mask regions may be taken.



*is not limted to four. For exanple, six mask region setting markers of one
group may be used to generate a polygonal mask region. Also, the size of a
mask region may 5 be fixed, and one mask regi on nay be generated with
respect to each mask region setting marker. Also, the nmask regi on may be
generated by tripartition, quartering, or the |ike. [0071] When a nmarker for
detection region setting (hereinafter, rPeferred to as a detection region
setting 10 marker) is included anong the marker detected by the marker

detecting uppd781, thg1det echéonukBEE 0BE SREEkNPeyNbh SStEENGI AbeReds
detection region based on the detection positions of the respective
det ecti on regi oAt sbimihgd nbe kEeYr. Al Eor eHempbeectidnMReli 6AISEELI ng unit

33 15 transpits. the t ect ] i he_.c ding i mage
sensor 10, ¥er B TREREE S RS e B e e R e o g T ¢
13 of the cpolegpoatlingsknmgeisensorldd, and skts afdetmetkomepgéghomayf

each i mage sensor 10. 20[0072] Al so, since the operation qQf the detection
regi on §éttPﬁgfbﬁ??LSQH?so?ﬁémgaﬁerﬁglPﬂemﬁﬁePﬁtgﬁﬂeBFtFaewﬁﬁgkr?88F8h

setting unit,32ach H@&ﬁi£@919§S§é£9§hgnmébﬁéeof wh kb, benhennbkedreflisn, the
detection region setting markers may be different according to the
respecti ve ngpeBeofedereted oy 26ripgrbhtioBucAUAStErdBecPF ohNPedil bR -

ar ker r opr LOBRE no. o bPicer BaF BRE P87 aRecE o negteFa o b the

o mai nt enance (herginakt20ph ascerdedgtboathe decendienbedyient setckhinke
described 30 with referen t

an exandl e EFrFéﬁ?ohsséPFiﬁﬁegrg%gégfgaeg%g%E%%eégﬁgcg%gmﬁgﬁﬁkghéégggEatIng
termnal 20RetALEOngt BR1iPr §38NEHRT ELEELAGNI SehebhoLRRE G BALLI BG
(changing) a 26 maSk region and a detection region, such as the

generates a detection region based on the detection

positions of the respective detection region setting

markers. Also, the detection region setting unit 33

15 transmits the generated detection region to the
_corresponding image sensor 10, retains the same in the
detection region setting retaining unit 13 of the
corresponding image sensor 10, and sets a detection region
of each image sensor 10.

20 [0072] Also, since the operation of the detection region
setting unit 33 is the same as the operation of the mask
region setting unit 32, a detailed description thereof will
be omitted. Also, the detection region setting markers may
be different according to the respective types of detection

25 regions, such as a detection region setting marker
representing a passage region and a detection region
setting marker representing a work region.

[0073] Next, the operation of the maintenance terminal
20b according to the second embodiment will be described

30 with reference to FIG. 20. FIG. 20 is a flowchart
illustfating an example of region setting processing

performed by the maintenance terminal 20b. Also, the

present processing is performed in setting (changing) a



- installation or maintenance of the image sensor 10. [0074] First, when an
image is acquired in each inmage sensor 10 and the image is output to the
mai ntenance 5 terminal 20b (step S31), the marker detecting unit 31

anal yzes each input image, detects a predeterm ned narker fromthe inage,
and acquires the type of the marker and the detection position in an inmage
(step S32). [0075] Subsequently, the mask6regi on setting unit 32 10

determ nes whet her a mask region setting marker is included anong the

marker det qered 1 am eagly iqmas dy 1 SByker, dalagtdaoait S1 (step S33).

Her ei n, mhep _ ned that a mask” regi on setting marker is not
i ncl uded i nirastyalilnegieor( Nor ime S1Ema883) off Hehopigrade orersehreeds to step

S36. [0076] Al so,  when_a mask region setti K i s i d. | i
(vos 1n st el &) "t el tar UG P ST hgt L 102 ShnHoct s na e oet i on
posi tions afefds MEskad @Ol SRidd NG Bukels By thé imeimeesantag to a 20

distortion factor of the correspondi ng i mage sensor 10, masks § e entire
regi on 6ut sietanimrl i 4 degtemeS Thhnddiedd i et AP gehes dtett a rnask regi on

(Step 239) oAUty s 408 MRSxod CUNLLL 12 NG ikt e Bhi 04 AhAEKE e

derived mask't'egion in 1on setting retaining unit 12 of the 25
?o:resgggslﬂgmgmﬁgs Bﬁg@@[ dfd seqsizesaske regponcf ntleachat hageasensbe 10

step , ,and proceeds to step S36, 0077] 1 n S36, the nmask region

setting un|@eﬁﬁFQER%wmﬁ%%El%ﬁeiﬁe?na?%% %CZ?% r%%?gh setting marker ?s

i ncl uded anp@y s he rfaédﬂ%e%@ gel¢f froMmesrhrégage Byttbheg3@niar Rer
detecting unit 31 (step S36). Herein, when it is determ ned,that
det ect ildn regiomiess | wee Haeked m%shoxegh%mua%Ht%ﬁgaﬂﬁrFﬁﬁgés(RBC?HdEer

S36), the pgﬁéﬁgttgéQﬁgéfépgdééeggggdfrom each image by the marker

detecting unit 31 (step S33). Herein, when it is
determined that a mask region setting marker is not
included in any image (No in step S$33), the operation

15 proceeds to step S36.
[0076] Also, when a mask region setting marker is
included in any image (Yes in step S33), the mask region
setting unit 32 connects the detection positions of the
mask region setting markers by a line according to a

20 distortion factor of the corresponding image sensor 10,
masks the entire region outside (or inside) the connected
line, and generates a mask region (step S34). Subsequently,
the mask region setting unit 32 retains the derived mask
region in the mask region setting retaining unit 12 of the

'25. corresponding image sensor 10, sets a mask region in each
image sensor 10 (step S35), and proceeds to step S36.
[0077] In step S36, the mask region setting unit 32
determines whether a detection region setting marker is
included among the marker detected from each image by the

30 marker detecting unit 31 (step S36). Herein, when it is
determined that a detection region setting marker is not
included in any image (No in step S$36), the present

processing is ended.



- 27 [[0078] Al so, when a detection region setting marker is included in any
image (Yes in step S.36), the detection region setting unit 33 connects the
detection positions of the detection region setting markers by a |ine
according to 5 a distortion factor of the correspondi ng i mage sensor 10,
masks the entire region inside (or outside) the connected |line, and
generates a detection region (step 837)27Subsequently the detection region
setting unit 33 retains the generated detection region in the detection

region 10 spidiap retRl 86 Noynkh ta I ©bct DEn CREL ESROSEE POnG Mageksenser 10,
sets a detection region in each image sensor 1 step S38 and ends the

present proteskided 10079y AknadeveYeactor dieg £9 t hetBecdpBeehbomi ment, t he
mai nt enance ternlnaltg 0b deﬁive§3 Cg@ggcéggkgg gggegtégafﬁﬁgg£%§gsrgglon

based on the Arfant enen?gp05| i ons ers arrange In
capturing r@m@ed@ﬁe¢heomnﬂ@@isﬁn§@ttiﬁg madksessbphe sane aocdhding to

correspandi ng i mage sensor 10. Accordln% gF % grran ng the mark at each
posi ti of ackciHF Fr EHOR hEAERRT rell FRgi 6AT AP PRPRILRE g@ gﬁaaﬁnéaﬁtibr

range of the desifgd éH@Q?esfgéPén19ms§&@C?o£h§uH§§gefegh@”c@ﬂﬁe&ﬁ@d
detection region can be set in the corresponding i mage sensor 10, the

- setting of iheenaskdraghonabnd 2 hdeteceépnohegeghonsSEAR Eé7berforned
efficlent’ Ve, s2L QOBOLLIN Lflc EIROLLITON yogion DEXL (g LRLEdsgThadLapgt will

be descri be 45e"0 e i mge Sensor I'ns e cerling,
there is a p@@sg@mér&yeahaéta@t36m0feqmbh QﬁCﬂheidethethﬁHgEegaphurlng
direction of the imge sensor 10 due to a 30 physical vibration or

t enpor 30 chadgelng nrehpsnERgeunsf néd ?ﬁethﬁa§8rEﬁﬁPaP?ﬁ@gdFW@@?lSﬁn§P§o

changes 60096d'§8té0 a&e@é&@ioh”ré@?oh”?ﬁeegéﬁtHﬁb@g Qéﬁ@SE'QO (8Reprror
occurs betweenh the nask region and the detection région and
S38), and ends the present processing.

[0079] As above, according to the second embodiment, the
maintenance terminal 20b derives a mask region and a

15 detection region based on the arrangement positions of
markers arranged within an image capturing range of the
image sensor 10, and sets the same in the corresponding
image sensor 10. Accordingly, by arranging the marker at
each position according to the desired region within the

20 image capturing range of the desired image sensor 10, since
the mask region and the detection region can be set in the
corresponding image sensor 10, the setting of the mask
region and the detection region can be performed
efficiently.

25 [0080] [Third Embodiment]

Next, a third embodiment will be described. 1In the
case of the image sensor 10 installed at the ceiling, there
is a possibility that an error will occur in the image
capturiné direction of the image sensor 10 due to a

30 physical vibration or a temporél change. In this case,
since the image capturing direction also changes according
to an error in the image capturing direction, an error

occurs between the mask region and the detection region and



'~ 28 the image acquired by the inmage sensor 10. Therefore, in the third
enbodi nent, a description wll be given of the node in which the mask
. region and the detection region can be corrected in each i mage sensor 10.
——n addition, the 5 sane conponents-as in the above-described first- o
enbodi mrent wll be denoted by the sane reference nunerals, and a detail ed
description thereof will be omtted. [0@@1]FIG. 21 is a block diagram
“illustrating an exanple of a configuration of an inage sensor 10b according

10 to the t#g diRAHOdL AR redSHy | St Inbed sankbe 181, therkmege, seasor 10b
includes an error angle calculating unit 41, a mask regi on correcting unit
42, and a derecthbrdreppPoRiBortect i AYSGRIPT 43D WihYdPEi BAVER PhetPfage
acquiring it A region in etak nj (3 A t
detection ﬁ@%ﬁ%n}%e%ﬁf%gagﬁ?éﬁ%%%gréﬁééh1%?&o¥ﬁ%hggg%ggéga gﬁ%5034ggﬁd t he
out put and wecoobtattag imicadh thage hagesbeehOdestni bediabowe. tAkso, the
conmuni cati on gath w th the nmajntenhance terainal,go Wi, | ?e @gitted.

[ 0082] Hér ei FATE heOBPPBENERGRES tAl ELPafPAYCTAPPCHPSE SLg8Fr EEPPHE FREge
capturing dj{ecthonqefiotefii Sheyge Cagmearenekuded hiimara0wn dewi ge. Also, a
met hod for acquiring the image capturing direction is not particularly
linited. Foleexbhpedespeiphnge Eaprarfnyidireet PBATHBG-be derived using a
Hough trans hat Ls.a bl Lclys k A L t hod, and
oy be. moas Ll R ls; gt SR ef bott oy B Bonpdtaaran: Bt E RS PFicnown
techni que. ¢RaB3]1¥When &heohbughrathosf ofmanhsimsgd, stheoer A0k argbeding

| cul atj it 41 f Hough ’ N ired by th
Crage aBhurFPnbiEnFEiad. SHBTRCTEnh 0hE: At QRFERERE &Bubagent lor So8nt in
the i mage, 9ﬂ9%965§ﬁ§596509 grhadignt gh theost kARUesStasthak@hbhyl LRet

- conponent as the inmge capturing direction. For example, in an office or
the |like, sfhceathest zeglpmngosregtghg-unit 42, and a detection

region correcting unit 43 in addition to the image
acquiring unit 11, the mask region setting retaining unit

15 12, the detection region setting retaining unit 13, of the
sensing unit 14 and the output and accumulating unit 15
that have been described above. Also, the communication
path with the maintenance terminal 20 will be omitted.
[0082] Herein, the error angle calculating unit. 41

20 acquires the image capturing direction of a fisheye camera
included in an own device. Also, a method for acquiring
the image capturing direction is not particularly limited.
For example, the image capturing direction may be derived
using a Hough transform that is a publicly-known image

25 processing method, and may be measured using an electronic
compass that is a publicly-known technique.
[0083] When the Hough transform is used, the error ahgle
calculating unit 41 performs a Hough transform on an image
acquired by the image acquiring unit 11, detects a

30 straight-line component present in the image, and
determines a gradient of the strongest straight-line
component as the image capturing direction. For example,

in an office or the like, since there are many straight-



+ 29 line portions such as the boundary between a wall and a floor, a desk,
and a ledge, the relative direction (imge capturing direction) of the

i mage sensor 10b with respect to a room in which the inage sensor 10b is
installed, can 5 be neasured by detecting this line and acquiring the inmge
capturing direction. [0084] Also, the error angle calculating unit 41
conpares the captured image capturing di2%ction with a reference direction,
and cal cul ates an error angle 10 representing the size and direction of an

error (anglgind hadrisohdesdbhfLsence boonuihe reteeence dhlechhana Herein,
the reference direction is a nornal inmage capturing direction, and it may

be derived fleort he @%@Eur@@dlﬁnged%@,th@eab%%ethﬁ@héér?ﬁt%ﬁ@ simpacof the
normal i mage capturin 15 di tien i i Lhed nd. PRy i ved
Usi ng t he. meRR LT EHEhC T ERE Rl AR B e R e BRa e B P R e et at
of the normab anﬁ@@n,ca:muu?]hﬂ@hdt]hécim@@ebeéngoﬂaiLObaii.Bed.‘insAhM)edt hean

cal cul ation of the error an le is perforned at gredeternlned gerlods (for

exanpl e one®hBeRSYHRY e %%??thEOE%}?helﬂﬁsﬁ ?e@FEHlﬁngeE Png™8HFt 42

corrects thga§@ ki hgOh PP ket @hned in the mask region setting retaining unit
12 according to the error angle calculated by the error angle calculating

unit 41. Speed8ital |l yalshe hhskeQSOregn@hec@&l@@ﬂahgngnuﬂlﬂz4ﬂennves t he
di fference between t uired b d n sk region
by, ot at | no TR RS KL TRgl BrC P BF e hBROr e rhB hhle "REgeEs T8l bigs

€ masK regron Set ing retaining
unit 12 by tBeeLenos @ﬂgéetléhsoanﬁheaﬂeteatesnanegmmnrcangéet|ng unit 43
. corrects the detection 30 region retained in the _detection reggﬁn setting

retainilfy GAPFe38NEERGr HRRAgSEaet ARdeft BRCEAGPeCEaPRUFEERE BFTBHE error

angl e Calcu%ﬁ%tngsughe 4lrsiPehBE 28R Bﬁ@n§éf@§ehbg Aaskceeghon correcting
unit 42 0086] Her el nafter, an exanple of the operations of the

Herein, the reference direction is a normal image capturing
direction, and it may be derived from the captured image by
the above method in the state of the normal image capturing
15 direction being maintained, and may be derived using the
meesurement result of an electronic compass measured in the
state of the normal image capturing direction being
maintained. Also, the calculation of the error angle is
performed at predetermined periods (for example, one hour
20 or one day).
[0085] The mask region correcting unit 42 corrects the
mask region retained in the mask region setting retaining
unit 12 according to the error angle calculated by the
error angle calculating unit 41. Specifically, the mask
25 region correcting unit 42 removes the difference between
the image acgqguired by an own device and the mask region by
rotating the mask region retained in the mask region
setting retaining unit 12 by the error angle. Also, the
detection region correcting unit 43 corrects the detection
30 region retained in the detection region setting retaining
unit 13 according to the error angle calculated by the
error angle calculating unit 41, in the same manner as the

mask region correcting unit 42.



error angle calculating unit 41, the mask region correcting unit 42 and the
detection region correcting unit 43 will be described wth reference to
FIGS. 4, 5 and 22 to 24. 5[0087]FIG 4 illustrates an inage acquired by
the image acquiring unit 11 at a predetermined tinme tl, and FIG 22
illustrates an i nage acquired by the inmage acquiring unit 11 at a
predetermned time t2 after the predeted®ined time tl. Herein, when the

i mge capturing direction (reference 10 direction) in the case of FIG 4 is

0 and the impges £apt UidAgi dh FEEE] O | SxdhiS1 6858 Ohe Fbferd@ibns30f the error
angl e calculating unit 41 conpares both directions and cal cul ates +30

(herein, trerrogmngle acsbeulatieprestht €l ashposrekvESIand ?ﬁéfPEang
rotation is 1o represented as, 0egallvel féna@o§£%8£'§ﬁ9%§19-é§1é91 1 ge FI G
{ed by a F oke , an tﬁ

22, the ref%&%nce diTection s r epresente I ne e
i mge capt udds@r thegchion reasterde ftonFIGe. saesdramting2i sor 2present ed by

~asolid line D2. [0088] Th ask i ti it 4 20
mask 1 o6t on #OK Al ned FHCLhe MRGRST EHTOn St LTAGE BEarHFAg Bh FheoiBgol

rotating the.mask; £eohQD: by +30 Q??@d@f‘ei‘ﬂﬂ@n@&r eimang) e &k cpi@t exb by the
error angle calculating unit 41. For exanple, when the mask region retained
in the maskilbgsonasestangineyai acagloedtby2the inmagpeasgui &2 PRkEstrated

in FIG 5, e _mask reqgipon correctin nit.-42 c C regi on Al
into the rrayr: 3eqf A” gﬁgf“mhg?ga%%r&gi ﬁz If-’ffée%’ZB@r%el?%%%%?eﬁ% Eﬁ‘%d rrtg)g[{‘(é)r egi on
Al by +30 w.t h HasqIect wred heh<einiaye afapther impge fd @nsorcetefgrence
[0089] Al so, the detection region correcting unit 43 30 corrects a detection
regi on et alheelct honheideteet Fanerefi BAGseft LAgOT eand iy LRge 13 by
rotating the detection [ +

t he 319 capturiné digggkggnb¥n ggebgggg 8? %?8.655O£sag8LF ggéCU|ated by

error angle calculating unit 41 compares both directions

and calculates +30° (herein, the right rotation is
represented as positive, and the left rotation is

15 represented as negative) as an error angle 6. Also, in FIG.
22, the reference direction is represented by a broken line
D1, and the image capturing direction measured from the
same drawing is represented by a solid line DZ2.
[0088] The mask region correcting unit 42 corrects a

20 mask region retained in the mask region setting retaining

unit 12 by rotating the mask region by +30° based on the
error angle calculated by the error angle calculating unit
41. For example, when the mask region retained in the mask
region setting retaining unit 12 is in .the state

25 illustrated in FIG. 5, the mask region correcting unit 42
corrects the mask region All into the mask fegion Al4
illustrated in FIG. 23 by rotating the mask region All by
+30° with respect to the center of the image (lens center).
[0089] | Also, the detection region correcting unit 43

30 corrects a detection region retained in the detection
region setting retaining unit 13 by rotating the detection

region by +30° based on the error angle calculated by the



».error angle calculating unit 41. For exanple, when the detection region
retained in the detection region setting retaining unit 13 is in the state
illustrated in FIG 5, the detection region correcting unit 43 corrects the
5 detection regions A21 and A22 into the detection regions A23 and A24 of
FIG 24 by rotating the detection regions A21 and A22 by +300 with respect
to the center of the image (lens center Bl [0090] Next, a region correcting
processi ng operation 10 perforned by the i nage sensor 10b according to the

third embodi et ydle beadesciihed whib 1ef erepcectonpls @henHenein, FIG
25 is a flowhart iTlustrating an exanple of the region correcting

propezsi??.ddﬁémﬁiQmeT?gtgﬂnﬁe¢ﬁtﬁﬁ%si%gth% Peieor kel BeIpredetetHided
peri ods or 15, exanple,, o hour_o n ) L5S n an i mage
captured by $HE-F18hey i%aﬁ%rﬁgiﬁna%%%i%%%@%yi%%gg?%%géaa%%u???hgghnit %1
(step $S41),thdedet&of i angtegtah cebatéagingi tnéd $H&réornschs Hough transf or m

on the acquired image, detects a straight-|i 20 t i h
“mage, nd AR MRSt a0GYAH AL SO HeZsiFENGERT STTRFDREE | PRE: EBtponent

as the image, a&%‘i&%g@ gk eeti 0@4(é%ePo%e).ngTbﬁeeaé@éc@fﬂ@herggi@ﬂbati ng
unit 41 calculates the error angle by conparing the acquired inage

capturing dizBcih@na®thbyat+Bef ericricerXpatit eot itdre (cHregES43) .the image
[0092] Subsequent |y, the mask region correcting unit 42 corrects a mask
region retalHeeSi AeRReT hmsk region setting retaining unit 12 by rotating

the mask reghogypy a ﬁéﬁ@?t§rﬂé§§Qne&69£eéﬂgh§ pasedsenngheperneroangl e 30
calculated In step S43 (step S44). Also, the detection region correcting

uni t 430corpecfsrmedebecthenimegeoncnepai A8 pAcerdiagt et FBA FBEFBn
;f;gg?grLf;%%g%&g%gﬂ£tw%flbger8é§é£98e8h$igﬁt%8%&99n589L8“F9¥,325,

Herein, FIG. 25 is a flowchart illustrating an example of
the region correcting processing. Also, the present
processing is performed at predetermined periods (for

15 example, one hour or one day).
[0091] First, when an image captured by the fisheye
camera is acquired by the image acquiring unit 11 (step
S41), the error angle calculating unit 41 performs a Hough
transform on the acquired image, detects a straight-line

20 component present in the image, and determines a gradient
of the strongest straight-line component as the image
capturing direction (step S42). The error angle
calculating unit 41 calculates the error angle by comparing
the acquired image capturing direction with a reference

25 direction (step S43). '
[0092] Subsequently, the mask region correcting unit 42
corrects a mask region retained in the mask region setting
retaining unit 12 by rotating the mask region by a
predetermined error angle based on the error angle

30 calculated in step S43 (step S44). Also, the detection
region correcting unit 43 corrects a detection region
retained in the detection region setting retaining unit 13

by rotating the detection region by a predetermined error



» 32 angl e based on the error angle calculated in step S43 (step S45), and
ends the present processing. [0093] As above, according to the inmage sensor
10b of the third. enbodi ment, even when an error occurs in the 5 inage
capturing direction of the inmage sensor 10b, since the correction of the
mask region and the detection region can be automatically performed in each
i mage sensor 10b, the process related t3% he mai ntenance of the imge
sensor 10b can be reduced. 10[0094]1n the third enbodi nent, the nmask regi on

and the det&ﬁ?i@”bé@Q&Q@nrﬁﬁ@i@ﬂﬁofnaﬁ@Een@§KcﬁB@t@@ setstag sedaistag unit
12 and the detection region setting retaining unit 13 are corrected based
on the erro$4§hgl@debmg$e¢bemhéﬁs@h% PRageSSERSor 10b incl udes a nechani sm

15 capabl e pfocorrecting. the. | MBgE, £aPLUT DO ALY ELLON-0ho8R P devi ce.

the image cap ng ditection an own~device may be corrected into a

nor mal i mageheaphirdngmidodeénon ¢eenpensat ad)ebyorovating thetheage
capturing direction of an own device b¥ %ge error angle. iB%OOQS [t may be
preferabl e tHaget RRPTHRYRI cAptBFFhG dPF ebEF on™dP St A" Pltag engﬁbCTOb is

install ed baged.gp-a-pLsdeser pmoedaoki esyibAskAe the huikdingn(tegiexanpl e,
the boundary between a wall and a floor). However, it is not efficient
because thecinage eupouathgadiyeperbarmgdadpuseel »nagpi pFeNgetualPy Vi ewi ng

the captured, i nage by_the,| e,se r fore Y Lhg
predeterningaen%?ﬁcf%ﬁaFg%%gggoFgsgﬁgor%gggggggégt?Egt?ﬁel?g SegggS?ﬁring
di rection ofobheahnbgersansed.10b to the casing of the imge sensor 10b,

:.-the i mage se 10b be ipstalled [ h Kk . L ndi :
[ 0006] AL 5808127 1 S2acFabiarti PRRGRFAFFho SRocRARE| 5ot CLne ExEaPnai

. configuratigpref+thg BBYELSEBEQENAAD:n! BhE! feasR6rehidh, sateasgng C of the

i mge sensor 10b
retaining unit 12 and the detection region setting
retaining unit 13 are corrected based on the error angle.
However, when the image sensor 10b includes a mechanism

15 capable of correcting the image capturing direction of an
own device, the image capturing direction of an own device
may be corrected into a normal image capturing direction
(compensated) by rotating the image capturing direction of
an own device by the error angle.

20 [0095] It may be preferable that the image capturing
direction of the image sensor 10b is installed based on a
predetermined object inside the building (for example, the
boundary between a wall and a floor). However, it is not
efficient because the image capturing direction is adjusted

25 ‘while actually viewing the captured image by the image
sensor 10b. Therefore, by adding a predetermined mark
(character or symbol) representing the image capturing
direction of the image sensor 10b to the casing of the
image sensor 10b, the image sensor 10b can be installed

30 using the mark as an indicator.

[0096] FIG. 26 or 27 is a diagram illustrating an
example of the external configuration of the image sensor

10b. 1In FIG. 26 or 27, a casing C of the image sensor 10b



- 33 iincludes a first casing 01 buried in a ceiling, and a second casing 02
exposed to a ceiling surface. A hole Hfor a fisheye canera is installed an
approximately central portion of the second casing 02, and the fisheye
canmera 5 received in the casing C perforns image capturing through the hole
H [0097] Herein, image capturing direction marks M21 and M22 representing
the image capturing direction of the fi§@eye canera are provided on the
surface of the second 10 casing 02. The imge capturing direction marks M1

and M22 areif€Pi@send etli byt chas gy ers Wir sydbohsa eadl aneg, pandi ded, for
exanple, at a position based on the vertical_direction of the enbedded
i mge sensofeCAEFEaFINF| G5 evBoepd 27, 2t helverdi sarfareectPoCb® Hhe i mage

sensor isr ese i QS i Siti i i t he
“ense ceor bR BTR IREE IBALLAL 0 pRchipeonsices onhely
installing phetiomgef capt useagndi cesinonChar&ndt thehédsheye heanenge sensor

10b at il ti f the i 10b, th f 20
capturidg FPECETSR OF EACHOTEGE SeRGbfoToD HAROBeCARSIT Y fr bUFARED For
exanpl e, wherethersemk region is rectangular, the installation can be

performed w thout checking the captured i mage of the imge sensor 10b by
mat chi ng t hE0RP ks ofHeFRIPmskmagyi PR RNY edpERELLONt Rer B8 Pt etPfon of a

wal | or a S i.S: NS . ~}, 0099 t hough
enbodinentgﬁ%% %%%fﬁ?%ggﬁéa?ﬁg%ngﬁéﬁéh%%ét%gé%&d%g%%?géaﬁaggvgﬁgthe
enbodi ment sf askee per edye ex eape apyoaindedr en nbhei stehded ©6 thei sethedscope of

e 30 oS0t ALt oy The. DO, TEDt 3,can, Bec L OF! SIEQLSH2A maKE" 24
are represented by characters or symbols, and are provided,
for example, at a position based on the vertical direction
of the embedded image sensor. Also, in FIGS. 26 and 27,
the vertical direction of the image sensor is represented

15 by the installation position (direction) of the image
capturing direction marks M21 and M22.
[0098] In this manner, by installing the image capturing
direction mark attached to the image sensor 10b at a
ceiling pdrtion of the image sensor 10b, the reference

20 image capturing direction of each image sensor 10b can be
easily provided. For example, when the mark region is
rectangular, the installation can be performed without
checking the captured image of the image sensor 10b by
matching the sides of the mask.region with respect to the

25 direction of a wall or a desk where the image sensor 10b is
installed.
[0099] Although embodiments of the present invention
have been described above, the embodiments are merely
exemplary and are not intended to limit the scope of the

30 present invention. The embodiments can be implemented in
various other modes, and a variety of omission,
substitution, modification and addition can be made therein

without departing from the gist of the present invention.



* substitution, nodification and addition can be nade therein wthout
departing fromthe gist of the present invention. 34 Al so, the above
enbodi ments and the nodifications thereof are included in the scope and

- gist of the present invention, and are included in inventions described in
cl ai ms and equival ents thereof. 5[0100] Eor exanple, in the above

enbodi ments, although the fisheye camer 8% s described as the I mage sensor
10 (10a, 10b), the present invention is not |imted thereto and a typical
canmera may mils®, behaisasbvd OddANsent ¢ naridiet lad oved efbeslt hens sthatébdugh t he

mask 10 region setting unit 24 (24a, 32), the detection region setting unit
26 (33), arF¥artotiRIFUNtR i ol STIRRT 2Be| At e ?g the Bb%?%‘??oh%"%‘ﬂtb‘a h of

the functiona mtﬁn&m&eéeﬂ%,%%@{% eqiiogi M ti 2 1.1 4 11Rs NRSK Tegion

setting paraneter retaining unit , the canera paraneter retaining unit
23, 15 the egtioniacoui thegeomhit 25, the marker detecting unit 31, and the

i ke) are i d in_the maintenance termnal 2 20a,, 20b t he present
~invention iggﬁﬁfflinyg%ﬁ ?%ﬁﬂ%i?f&ﬁﬂi?%%ya yeb%gg?ég?%%%slng%%% u?ﬁage
sensor 10. {Rd0P]Mspe taméhe BDYEs DS NBst She al hbgugbehber 200eNL0s,

angle calculating unit 41 and the nask region correcting unit 42 are
i ncl uded i nt@akh thagereeerbrinentien pkesknt 1i0ERed ok PEehotaPint ed

thereto andt%}l;ufcgpi (%Iﬁ%?gﬁrﬁa%:é%&%e 20s&my include the error angle
t he S

calculating unit 41 an region correcting unit 42 25 to correct
the error ah@l@lbf eakhsonmage Sensorovd CempodiBEmtsp, abthbeaghtpe ogaaks

t [ h ' devi i h b nbodi
Dot or oftind THT Thetk Shtt br 801 He | 2 1o, S8 bf ab® el Nk CRORF o Bt or age.

unit) inclugegrimgtheitespectdyve &e¥ieLbious functional units related

to the operations of both of the functional units (the lens
center detecting unit 21, the mask region setting parameter
retaining unit 22, the camera parameter retaining unit 23,

15 the action acquiring unit 25, the marker detecting unit 31,
and the like) are included in the maintenance terminal 20
(20a, 20b), the present invention is not limited thereto
and they may be provided in each image sensor 10.
[0102] Also, in the above embodiments, although the

20 error angle calculating unit 41 and the mask region
correcting unit 42 are included in each image sensor 10,
the present invention is not limited thereto and the
maintenance terminal 20 may include the error angle
calculating unit 41 and the mask region correcting unit 42

25 to correct the error angle of each image sensor 10.
[0103] Also, although programs executed in the
respective devices according to the above embodiments are
beforehand included and provided in the storage mediums
(ROM or storage unit) included in the respective devices,

30 the present invention is not limited thereto and they may
also be recorded and provided in the form of an installable
file or an executable file on a computer-readable recording

medium such as CD-ROM, flexible disk (FD), CD-R, or DVD



+ 30 the present invention is not limted thereto and they may al so be
recorded and provided in the formof an installable file or an executable
file on a conputer-readabl e recordi ng medi um such as CD-ROM fl exible disk
(FD), CD-R or DVD 35 (digital versatile disk). A so, the storage nmedi um
is not limted to a nediumindependent of a conputer or an enbedded system
but may -be a storage nedi umthat downl 0dd, stores or tenporarily stores a
programtransmtted through 5 LAN, Internet, or the like. [0104] Al so, the
programs exeeidethl wdhead Especidve. denises e t ieo obgy emedbadi menhst may be
provi ded by bei ng stored on a conputer connected to a network such as

| nt er net , He§A bed i dVE ey ok EFRPEPRIE e?ff a2 ne?TRrkeSuRh @B as | nternet.

Ceso e ?%%iﬂ"@ SERSCR 1211 I RGE ACUL R NG TN 18" VRS R OR ST NG

RETAI NI NG UNidrds @EW@@&IRE@ G SETT | NG REF AN NG iubih Tt 1dd SENSPINGUNI T

15 OUTP ACOUMULATI NG UNIT 2016 AUTHORI TY SETTING RETAINING UNI T 17
LOG N ngcégg? gu gt NG Mle Pie !

[0104] Also, the programs executed in the respective
devices of the above embodiments may be provided by being
stored on a computer connected to a network such as
Internet, and may be provided or distributed a network such

10 as Internet.

DESCRIPTION OF THE REFERENCE NUMERALS

[0105] 100 IMAGE SENSOR SYSTEM
10, 10a, 10b IMAGE SENSOR
15 11 IMAGE ACQUIRING UNIT

12 MASK REGION SETTING RETAINING UNIT
13 DETECTION REGION SETTING RETAINING UNIT
14 SENSING UNIT
15 OUTPUT AND ACCUMULATING UNIT
20 16 AUTHORITY SETTING RETAINING UNIT
17 LOGIN PROCESSING UNIT
20, 20a, 20b MAINTENANCE TERMINAL
21 LENS CENTER DETECTING UNIT
22 MASK REGION SETTING PARAMETER RETAINING UNIT
" 25 23 CAMERA PARAMETER RETAINING UNIT
24, 24a MASK REGION SETTING UNIT
25 ACTION ACQUIRING UNIT
26 DETECTION REGION SETTING UNIT
27 DISTORTION CORRECTING UNIT
30 28 MANUAL REGION SETTING UNIT
29 REGION TRANSFORM UNIT
31 MARKER DETECTING UNIT
32 MASK REGION SETTING UNIT



-+ 20, :20a, - 20b MAI NTENANCE TERM NAL 21 LENS CENTER DETECTI NG UNIT 22 MASK

REG ON SETTI NG PARAMETER RETAI NI NG UNI T 2523 CAMERA PARAMETER RETAI NI NG

- UNI'T 24, 24a MASK REA ON SETTING UNIT 25 ACTI ON ACQUI RING UNI T 26 DETECTI ON
REGA ON SETTI NG UNI T 27 DI STORTI ON CORRECTI NG UNI T 3028 MANUAL REG ON

. SETTING UNIT 29 REG ON TRANSFORM UNI' T 31 MARKER DETECTI NG UNI T 32 MASK
"REG ON SETTING UNIT 36 33 DETECTI ON REEPON SETTING UNI T 41 ERROR ANGLE

" CALCULATING UNI T 42 MASK REG ON CORRECTI NG UNI T 43 DETECTI ON

REG ON CORRECTI NG UNER £y T WBRICON  SETTING UNIT
41 ERROR ANGLE CALCULATING UNIT
42 MASK REGION CORRECTING UNIT
43 DETECTION REGION CORRECTING UNIT
5 N NETWORK



+ 37 GCLAIMS 1. An i mage sensor system conpri sing: an i ma ' i

- unit that captures an inaege of a predeterningd space; 5an iggggagggL:p?n
unit that acquires the inmage captured by the inage capturing unit; - a

mask region deriving unit that derives, by using the inmge acquiréd by the'

i mage acquiring unit, a mask region not,-f o be sensed fromthe image; 10a

detection region deriving unit that derives, by using the image acqhired by

the image acquiring unit, a detection region of each type as a sensing

target fromthe imge; a r@rdiMid ng unit that retain

( Vo s th
region and the 15 detection region._as setting.' formati on; and © ngsk
sensi ng unit thAR %%%%%SSEHE?ﬁtﬁyﬁFe?hgogggéelbgénlthe i mge acquired by

the acquiring ugit;based.9 i i i . :

- : i c8pthibengetihi ROthatoraptuessr ehaiinedei nit he

{ﬁta!”'ng unit. 50 ﬁ_iﬁe I age sénsor systemaccording to claim1, wherein
e i mage paptiaténginadt spscaifisheye camera, and the mask region deriving

unit detects a lens center of t i.she ag%h%-f mchie iRee i

- - ) a

t he |nébe_ach|?Pnbmaﬁft?cgﬁérég i&gganﬁggion, ﬁﬁ%%h %Epﬁggents ;q;%red >
predet er ni pgdshkapepadirust edaaecendicnging amitmage capturing condition of

t he i mage capturin i i

region.QS.Thg iﬁa@gSig%é@ﬁkégQ%gigggébﬁgﬂhg%?%EgﬁgﬁﬁS%ﬁﬂ%ngﬁgp%dn%ﬂ%
image acquired by the image acquiring unit, a mask region
not to be sensed from the image;

10 a detection region deriving unit that derives, by
using the image acquired by the image acquiring unit, a
detection region of each type as a sensing target from the
image;

a retaining unit that retains the mask region and the

15 detection region as setting information; and

a sensing unit that senses a state of the space from

the image acquired by the acquiring unit based on the

setting information retained in the retaining unit.

20 2. The image sensor system according to claim 1, wherein
the image capturing unit is a fisheye camera, and
the mask region deriving unit detects a lens center of
the fisheye camera from the image acquired by the image
acquiring unit, and derives a region, which represents a
25 predetermined shape adjusted according to an image
capturing condition of the image capturing unit with

respect to the lens center, as the mask region.

3. The image sensor system according to claim 1, further
30 comprising an action acquiring unit that acquires a feature

amount of each region of the image, corresponding to a

numerical value of an action content of a person in the

space, from an image within a predetermined period acquired



~« 30 conprising an action acquiring unit that acquires a feature anmount of

. each region of the imge, corresponding to a nunerical value of an action.
content of a person in the space, froman imge within a predeterm ned
period acquired 38 by the inmage acquiring unit, wherein t he mask
region deriving unit derives the mask regi on based on the feature anount of
each region acquired by the action acqui38ing unit, and 5the detection
region deriving unit derives the detection region classified for every

predeterniqgg Eﬁgxﬁﬁﬁﬁﬁxkéﬁhffﬁhﬁﬁﬁﬁff? Agount yof each region acquired by

the action quiring unit. 10 4.The i nage sensor systemaccording to claim
1, further conprilse ngask needkieon didettimyg unit dénivelet ekesnashpredetenn ned
mar ker included,in the i e, wherein he mask region derivj uni t
derives t hFRk ‘?%g‘%h%% g%%é%r%na%o%‘@i%ﬁ ?%?E)reﬁe%iy"% ?r%gﬁlF%‘gilaﬁ £he: ng
mar ker 15 agggmbﬁii&gmf&iﬁg ehifprkeqs detected by the marker detecting
unit, and the detection region deriving unit derives the detection region

based of a regi omMe oARERCHIOR Hegber i @Arivingrepibnd8ELYPAGEHEr ker anpng
the marker sqelactad PY18e %g@{kféddf&fcgwg%ugkgdeéerabﬁear@gsesensor
o clarm 4, apt f

syst em accor di ng a erern the 1 mage uring unit is a fisheye
canera, andidded naskthegfeatdeei amognunof eadht hegilehegtgohredgbpnt28
~deriving unit forma region by, connecting the markers by a |line segnent
~ according t%F%?ﬂ?s?%g??ghn?aE Y- of the fisheye canera.

10 4. The image sensor system according to claim 1, further
comprising a marker detecting unit that detects a
predetermined marker included in the image, wherein

the mask region deriving unit derives the mask region
based on a region formed by a mask region setting marker

15 among a plurality of markers detected by the marker
detecting unit, and

the detection region deriving unit derives the
detection region based on a region formed by a detection
region setting marker among the markers detected by the

20 marker detecting unit.

5. The image sensor system according to claim 4, wherein
the image capturing unit is a fisheye camera, and
the mask region deriving unit and the detection region
25 deriving unit form a region by connecting the markers by a
line segment according to a distortion factor of the

fisheye camera.

6. The image sensor system according to claim 1, further
30 comprising an input unit that receives an input of a region

corresponding to the mask region and the detection region

on the image acquired by the image acquiring unit, wherein

the retaining unit retains the region corresponding to



"+ 6. The image sensor systemaccording to claim1, further 30 conprising an

input- unit that receives an input of a region corresponding to the mask
region and the detection region on the inmage acquired by the inmage
acquiring unit, wherein the retaining unit retains the region correspondi ng
to 39 the mask region and the detection_region input on the inmage as the
setting information. 7. The i nmage 53nsor system according to claim6,
further 5 conprising: an image normalizing unit that perfornms inmge
 processi ng HHe WHLh #digl drimeged capd wede diyl dtheré quage Semsoron stimorirddeed;
and an inverse transformunit that perforns an inverse 10 transformation of
t he i mage ﬁ%bd@ﬁ%l%&Ft%ﬂﬂw¥ﬂﬁP§Wﬁ¥%- ge capturing unit is a fisheye canera,
the input unit receives an input of the region cOrresponding to the mask
region and the detection region on the nornalized image, and 15the

Let alhnl ng uhit rBiei iTsaddes eresat t5wst ehea et g tFarst ot i ol pehedr ned
y the inverse transformunit on the region corresponding to the mask

regi on gmﬂ??ﬂ?%ﬁa%ﬂ§1on regi on input on the |nagepas thg setting

information. 20 af.inlde ifEG@eaSENE0G S5t erhacopsdf sgns oicdgeém 1, further

conprising a restricting unit that restricts an ut. of ,the ima
acqui red byPIoREsFEYE HEGUhFhgt %l%m%%%o?ﬂ?ﬁﬁr?gw ?njrfﬁ?g‘?yf)%g%?r

termnal or;a USehaiypPesofa@quser 25 requesting the inage.

an inverse transform unit that performs an inverse
10 transformation of the image processing, wherein
the image capturing unit is a fisheye camera,
the input unit receives an input of the region
corresponding to the mask region and the detection region
on the normalized image, and
15 the retaining unit retains the result of the inverse
transformation performed by the inverse transform unit on
the region corresponding to the mask region and the
detection region input on the image as the setting
information.
20
8. The image sensor system according to claim 1, further
comprising a restricting unit that restricts an output of
the image acquired by the image acquiring unit according to
a terminal type of a terminal or a user type of a user

25 requesting the image.

9. The image sensor system according to claim 1, further
comprising:
an image capturing direction acquiring unit that
30 acquires an image capturing direction of the image
capturing unit;
a calculating unit that compares the image capturing

direction acquired by the image capturing direction



* 9. The image sensor system according to claiml1, further conpri sing:

~an imge capturing direction acquiring unit that 30 acquires an inmage

- capturing direction of the image capturing unit; a calculating unit
that conpares the inage capturing direction acquired by the inage capturing
direction 40 acquiring unit with a norpml image capturing direction, and
cal cul ates a difference between both di?gctions as an error angle; and a
correcting unit that corrects the setting 5 infornmation retained in the
retaini ng wWiduiarirtdenrirage ttapt urdmegldiimects oremfurt ireg | dvegectcapturdrd uni t

based on the error angle cal culated hy the cal.culating unit, he
i mge sensé&RSERRRSGE A e[rﬁsec&éﬁ%esfn lkf?atcrbréfﬁ%?n%lgo%s ¢asity %Ig%fg

houses t he a{r{qa]% capjuring unit, wherein a predeterm ned mark representing
the image capturing direction of the inage capturing unit is provided on a
surface of the casiompediting Mnigh hEtoreRt st HrideseF gt Mppar at us, whi ch

i's comunicatively caonnected t ' t SePses. a4 siate of a
space from TR Gt ﬁ%ea%ee%elﬁgrﬂﬁg%é%ﬁﬁg c%?i%?ng:eZOa %sk regi on
deriving unidptiaingledi mes;idy aflitige tivaderageptar imgkuneyilonsedton o be
sensed fromthe imge; a nmask ion settjng,unit that sets the mask
regi on der iRl BEVhA MK TR Fféﬁak%( n%‘%n??i?%l?%%n? mRges sensor; 25a
detection region deriving unit that derives, by using the image captured by

the i mage sensor, a detection region of each type as a sensing target from
- the image; Bhd The image sensor system according to claim 9,

10 comprising a casing that houses the image capturing unit,
wherein

a predetermined mark representing the image capturing
direction of the image capturing unit is provided on a
surface of the casing. |

15
11. An information processing apparatus, which is
communicatively connected to an image sensor that senses a
state of a space from an image of the predetermined space,
comprising: |

20 a mask region deriving unit that derives, by using the
image, a mask region not to be sensed from the image;

a mask region setting unit that sets the mask region
derived by the mask region deriving unit in the image
sensor;

25 ' a detection region deriving unit that derives, by
using the image captured by the image sensor, a detection
region of each type as a sensing target from the image; and

a detection region setting unit that sets the
detection region of each type derived by the detection

30 region deriving unit in the image sensor.

12. The information processing apparatus according to

claim 11, wherein



+a detection region setting unit that sets the detection region of each type
‘derived by the detection 30 region deriving unit in the i rage sensor. 12.
The information processing apparatus according to claim1l, wherein 41 the
i mage sensor is a fisheye canera, and the mask region deriving unit detects
a lens center of the fisheye canmera fromthe image captured by the inmage
sensor, and derives a region, which repfésents a 5 predeternined shape
adj usted according to an i mage capturing condition of the i mage sensor with

respect to the IgRs iGRYLIserfot RS MASK dHRGiOkankeda, Thenhd nf or mati on
processi ng apparatus according to 10 claim 11, further conprising an action

acquiring unit ttieet mecduiress Gl fssrinra anBuit dFtesHeh & efifoh TintHe $hmage,

~corresponding t nunerical_ val ue .of ti - nin the
space, frorﬁb%_n irage Wi % f|’cj)1rroérblett(%leer %%r?%e pea[rlf og cogpr%{l?gehdgbﬁiée) i mage
sensor, wheyeeigbr,5tdel reski veaginnreatardny,i nhioth trejerdsestd e mask region
based on the feature anpunt of each Q%gion acquired Q¥hthe action acquiring

unit, afd ARERHTEHTRE refRm KNGty A 4T Ve TheMd%cti on region
classified Jole @uGly QURdalRbiided dy phal Dasethon the fogidee o  of

each region dcquired by the action acquiring unit. 14. The information
processi ng lappRareius: &ac coF dibgy maske|lzgqaarl. further conprising a nmarker
detecting unit that '

13. The information processing apparatus according to

10 claim 11, further comprising an action acquiring unit that
acquires a feature amount of each region of the image,
corresponding to a numerical value of an action content of
a person in the space, from an image within a predetermined
period captured by the image sensor, wherein

15 the mask region deriving unit derives the mask region
based on the feature amount of each region acquired by the
action acquiring unit, and

the detection region deriving unit derives the

detection region classified for every predetermined type

20 based on the feature amount of each region acquired by the

action acquiring unit.

14. The information processing apparatus according to
claim 11, further comprising a marker detecting unit that
25 detects a predetermined marker included in the image,
wherein
the mask region deriving unit derives the mask region
based on a region formed by a mask region setting marker
among a plurality of markers detected by the marker
30 detecting unit, and
the detection region deriving unit derives the
detection region based on a region formed by a detection

region setting marker among the markers detected by the



..+ 25 detects a predeterm ned marker included in the image wherein t he
mask region deriving unit derives the mask regi on based on a region forned
by a nmask region setting marker anong a plurality of nmarkers detected by
t he marker 30 detecting unit, and t he detection region deriving unit
derives the detection region based on a region forned by a detection region
setting marker anong the markers detectéd by the 42 marker detecting unit.
15. The information processing apparatus according to claim 14, wherein

Sthe image sensor dscadigheygcanera, and t he mask region deriving
unit and the detection region deriving unit forma region by connecting the

mar kers by a line segnent according to a distortion factor of the fisheye

canera. 10 6. -The information processi ' claim 11,
further co r‘?p‘%l Si 9n_r(fzje an'i Onrpnrlt]afat uni tport hat> Srle%g i %pegg‘%é%é 1?% p%?&%ft CSJ%IQC? e%él? on
correspondigihi® 1he wiskeiregi on and the detection region on the imge
captured by the inmage sensor, 15 wherein the mask region setting unit

sets theé regi on & resFFAFF 0 thet naskie ¥y M Fput2¥Hh the i mage as the

mask region in the ipRge Sens dwrwich Lhec i dmgechs captaeedn 28gi2Rt he
detection region setting unit sets the region corresponding to the

detection ragioniigpuibnfetie 4 neeles bhecarrectinn FoyiBarkars heyiamge
sensor b WD A0GPOR) o oRl ety 35,3 The LaLeLIeLL ol ocessi g
nor mal i zi ngr hdyd hedmeped f orms i mage processing in which the image captured
by thelbnage sensor is normalized; and
16. The information processing apparatus according to
claim 11, further comprising an input unit that receives an
input of a region corresponding to the mask region and the
detection region on the image captured by the image sensor,
15 wherein
the mask region setting unit sets the region
corresponding to the mask region input on the image as the
mask region in the image sensor by which the image is
captured, and
20 the detection region setting unit sets the region
corresponding to the detection region input on the image as

the detection region in the image sensor by which the image

is captured.

25 17. The information processing apparatus according to
claim 16, further comprising:
an image normalizing unit that performs image
processing in which the image captured by the image sensor
is normalized; ahd
30 an inverse transform unit that performs an inverse
transformation of the image processing, wherein
the image capturing unit is a fisheye camera,

the input unit receives the input of the region



* 30an inverse transformunit that perfornms an inverse transformation of the
i mage processing, wherein the image capturing unit is a fisheye canera, the
i nput unit receives the input of the region 43 corresponding to the mask
"region and the detection region on the nornalized inmage, t he mask
region setting unit sets the result of the inverse transformation perforned
by the inverse transform5 unit on the ﬁégion correspondi ng to the mask
region input on the image as the nask region in the i nage sensor by which

the i mage isoeddpbedhin@Ntb the madberdeioetind flogi @srsetiongragidénsets
the result of the inverse transformation perfornmed by the inverse 10
transf or m Uit ttloh 1 HeEnd B ¥erFesponding to the detection region input on

the image as thedeleel) ofld A Uei fidfeu 1RO SONGRL DY Che | Rel MGE s

captured. 18. An informatioh processing nethod executed by an 1

i nf or mat i oni precss St 1N Sppanait Usn  pdir Chrmed cloymtuime cahveesy toanefoéed to an
i mage sensor fhat senses a state of a sgace froman i mage of the

predet ePmi MR s pRe et P& offF 1 SR NP T T ESPONANG g F%@i%ﬂs eFFUIRY SPRPt hat

derives, byo@ #Bskikegh Ofs derd hagk UPbdi andi Ryt kS| Ndagbesknpge saptured by
the 20 image sensor, a mask region not to be sensed fromthe inmage, a
mask regi orWisER i Hee sie3oe hed SWPBUreY: a@Rdsk region setting unit, the mask

region derived 10,4 NGe RS {99HQD; IR T LUt 00 3L6P:  NaLDE LOBORCSEDBOEE 258

etection region deriving step at ‘derrves; by a detection region deriving

unit and bythsigvéhee i teges Captat Bon byet hermedgey sehsoinvardet ecti on

reglonlgf egfgnégggnagnftsggség %géggﬁ éé??ééggnéfﬁ etoagge detection
region input on the image as the detection region in the

image sensor by which the image is captured.

18. An information processing method executed by an

15 information processing apparatus, which is communicatively
connected to an image sensor that senses a state of a space
from an image of the predetermined space, comprising:

a mask region deriving step that derives, by a mask
region deriving unit and by using the image captured by the

20 image sensor, a mask region not to be sensed from the
image;

a mask region setting step that sets, by a mask region
setting unit, the mask region derived in the mask region
deriving step in the image sensor;

25 a detection region deriving step that derives, by a
detection region deriving unit and by using the image.
captured by the image sensor, a detection region of each
type as a sensing target from the image; and

a detection region setting step that sets, by a

30 detection region setting unit, the detection region of each
type derived by the detection region deriving unit in the

image sensor.



»a detection region setting step that .sets; by a 30 detection region setting

o unit, the detection region of each type derived by the detection region
deriving unit in the i mage sensor. 44 19. A program for causing a conputer
of an information processing apparatus, which is conmunicatively connected
to an i rage sensor that senses a state of a state froman i nage of the
predet erm ned space, to function as: 5a4fask region deriving unit that
derives, by using the inmage captured by the image sensor, a mask region not

to be sensedy fromdNe ldRU&r causidy RSEhSHOF SELLA NI Edthatheh sets the
mask region derived by the mask region deriving unit in the i mage 10sensor;

a det ecti orpregionimerdndanpiung + whisth dies | saenubicasl ngly heonneagesdape ur ed
by e, T R0 o 50 SO, LEALEN, o £RE Lype ;2 BeRL 09 {orue
detection regieh of wachtepeseninved Hyatde tet eehconomegson deriving unit
in the imge sensor. _ L _ . ,

5 a mask region deriving unit that derives, by using the
image captured by the image sensor, a mask region not to be
sensed from the image;

a mask region setting unit that sets the mask region
derived by the mask region deriving unit in the image

10 sensor;

a detection region deriving unit that derives, by
using the image captured by the image sensor, a detection
region of each type as a sensing target from the image; and

a detection region setting unit that sets the

15 detection region of each type derived by the detection

region deriving unit in the image sensor.



