DESCRIPTION DEVICE FOR DETECTING CHEMICAL SUBSTANCES TECHNICAL FIELD [0001]
The present invention relates to an apparatus that detects chemical substances using a sensor.
BACKGROUND ART [0002] W02006/013396 (Japanese Patent Publication No. 2008-508693)
discloses an ion mobility spectrometer with an ion filter in the form of at least one ion channel that
includes a plurality of electrodes. W02005/052546 (Japanese Patent Publication No. 2007-513340)
discloses an ion mobility-based system, method, and apparatus for analyzing samples. DISCLOSURE
OF THE INVENTION DESCRIPTION

DEVICE FOR DETECTING CHEMICAL SUBSTANCES

TECHNICAL FIELD
[0001]
The present invention relates to an apparatus that detects chemical

substances using a sensor.

BACKGROUND ART
[0002]

W02006/013396 (Japanese Patent Publication No. 2008-508693) discloses
an ion mobility spectrometer with an ion filter in the form of at least one ion channel that
includes a plurality of electrodes. W02005/052546 (Japanese Patent Publication No.
2007-513340) discloses an ion mobility-based system, method, and apparatus for

analyzing samples.

DISCLOSURE OF THE INVENTION
[0003]

The ability to respond to situations that require prompt action, such as the
presence of hazardous substances, like explosives, poisons, and poisonous gases, is
important.

[0004]

One aspect of the present invention is an apparatus including: a detection unit
acquiring chemical substance-related information relating to chemical substances
included in a fluid at a sampling point using a first type of sensor; a local memory
storing a library including a specifying pattern generated when a specified chemical
substance was detected by the first type of sensor; and a matching unit that routinely
compares the chemical substance-related information obtained by the detection unit
and a specifying pattern for monitoring purposes included in the library and outputs
match information when the obtained chemical substance-related information and the
specifying pattern for monitoring purposes match. The number of varieties of chemical
substances that can be the cause of a threat that needs immediate detection is not so
large. Accordingly, by storing specifying patterns, which can be directly compared with



[0003] The ability to respond to situations that require prompt action, such as the presence of
hazardous substances, like explosives, poisons, and poisonous gases, is important. [0004] One
aspect of the present invention is an apparatus including: a detection unit acquiring chemical
substance-related information relating to chemical substances included in a fluid at a sampling point
using a first type of sensor; a local memory storing a library including a specifying pattern generated
when a specified chemical substance was detected by the first type of sensor; and a matching unit that
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purposes from the spectral features.
[0006]

With this apparatus, when an event output unit that outputs an occurrence of
an event and an occurrence cause of the event according to a change in the obtained
chemical substance-related information is also included, the matching unit should
preferably operate in parallel with, or according to time division or time share with, the
event output unit. It is not problematic if some time is reqvuired to determine whether an
event that does not pose a threat has occurred and there are a vast number of
occurrence causes for such events. Accordingly, the processing that determines
(estimates) the occurrence cause of such an event is defined as processing that differs
to discovery of the cause of the extremely limited number of threats, and by carrying
out such processing according to time division or in parallel, it is possible to routinely
determine the presence of a cause of a threat in a short time.

[0007]

This apparatus may further include a communication unit that communicates
with the outside wirelessly or using wires, and the event output unit may transfer event
occurrence information including the chemical substance-related information to the
outside and acquire the occurrence cause of the event via the communication unit.
Even during communication with the outside using the communication unit, it is
possible to routinely determine or judge the probability of a cause of a threat being
present using the matching unit.

[0008]



With this apparatus, when an event output unit that outputs an occurrence of an event and an
occurrence cause of the event according to a change in the obtained chemical substance-related
information is also included, the matching unit should preferably operate in parallel with, or according
to time division or time share with, the event output unit. It is not problematic if some time is required to
determine whether an event that does not pose a threat has occurred and there are a vast number of
occurrence causes for such events. Accordingly, the processing that determines (estimates) the
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The apparatus may also further include a sample storing unit that seals the
fluid at the sampling point in a storage capsule. When the occurrence cause of the
event is not established or the like, by storing the fluid at the sampling point, analyzing
the chemical substances included in the fluid at another analyzer, and registering a
specifying pattern of the first type of sensor for such chemical substances in the
database, it is possible to add to a knowledge database of causes of threats and/or
.occurrence causes of events.

[0011]

Another aspect of the present invention is a method that controls an apparatus
including a detection unit detecting chemical substance-related information relating to
chemical substances included in a fluid at a sampling point using a first type of sensor,
the method including the following steps.

1. Having a library including a specifying pattern generated when a specified chemical
substance was detected by the first type of sensor stored in the local memory of the
apparatus, and routinely comparing chemical substance-related information obtained
by the detection unit and a specifying pattern for monitoring purposes included in the
library.

2. Outputting match information when the obtained chemical substance-related
information and the specifying pattern for monitoring purposes match.

[0012]

This method should preferably also include the following step.



The apparatus may also further include a sample storing unit that seals the fluid at the sampling point
in a storage capsule. When the occurrence cause of the event is not established or the like, by storing
the fluid at the sampling point, analyzing the chemical substances included in the fluid at another
analyzer, and registering a specifying pattern of the first type of sensor for such chemical substances
in the database, it is possible to add to a knowledge database of causes of threats and/or occurrence
causes of events. [0011] Another aspect of the present invention is a method that controls an
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wires. The specifying patterns stored in the library of a local memory may be
automatically updated via the communication unit. The specifying patterns may be
updated based on the occurrence cause of an event or may be updated based on the
event appended information including images and/or sound around or neighboring or
the apparatus.
[0013]

Yet another aspect of the present invention is a program (or program product)
executed by an apparatus including a detection unit detecting chemical substance-
related information relating to chemical substances included in a fluid at a sampling
point using a first type of sensor, a CPU, and a memory, the program including
instructions for executing the control described above. Such program (program
product) may be provided having been recorded on a recording medium (such as an

optical disc) or may be provided via a computer network such as the Internet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
FIG. 1 is a block diagram showing the arrangement of a robot dog.
FIG. 2 is a block diagram showing an olfactory system.

FIG. 3 is a flowchart showing the overall control of the olfactory system.

DETAIL DESCRIPTION
[0015]

FIG. 1 shows the overall construction of a dog-shaped robot (or “robot dog”)
equipped with an olfactory sense. The robot dog 1 has an olfactory ability based on an
IMS (lon Mobility Spectrometry)-type sensor, and by comparing the output of the IMS

sensor with a chemical substance database and also communicating with a plurality of



In this case, the step of outputting of match information in step 2 is carried out in parallel with, or
according to time division (time sharing) with the step of outputting an occurrence cause in step 3. The
step of outputting occurrence cause in step 3 may include transferring event occurrence information
including the obtained chemical substance-related information to the outside and acquiring the
occurrence cause of the event via a communication unit that communicates with the outside wirelessly
or using wires. The specifying patterns stored in the library of a local memory may be automatically
updated viather coBvndciRAl® B paiblel BE stRfifirio hpatieepzng\aterypdeitechikabedstative occurrence

cause of an eyent or ma updated based on the e - inf ignncluding images
and/or sousd i?‘é%‘?fm?%f‘ 8r%/n(§)gerb€0ﬁrl?r?bn r f%ré”‘ppr)“a?\gp S. ?b%f%ﬁﬁ]wﬁgemg:gigﬁgé%e% %éle present
invention iss&f@dsafelibepragrane b tpencas@erbly JaalispdraylsapRiNitehgaleetiastioh unit

detectir:_g CBS&&ﬁ@H?M?M%@&@f%&fqmﬁg%%ﬁlaﬁ%@d&&hgmiCa'ﬂrl—]ﬁ!ﬂ@ﬁi&ﬁée@_eiﬁé(ldifﬁdfin a fluid at
a sampling point using, a first type of sensor, a ,an emar e program including jnstructions
for executing THE& ﬁﬁ%?%‘@g‘é |§é%u38§\}82 aﬁmp%‘ﬂ}%’r% gﬁ?gmgipr)i&ﬁ@e qﬁ%ﬁ)}sb%e[s)%gfg ed having
been recordetbwornas tbeoialfagtonediemae(saclicaoms/smelisal idishe aysieay Hegparaiiedovisodddmputer
network sugRasikRe IBLRIRE i BE Yo oSt Pib OBl chEtRidAR SN NGR L0k Elitmol. isea block

diagram showing the arrangement of a robot dog. FIG. 2 is a block diagram showing an olfactory
system. FIGe$1ded RYALIBASAR AP He overall control of the olfactory system. DETAIL
DESCRIPTI@NBI0015]

Smells and odors are caused by chemical substances such as compounds
and gases included in air in the periphery, surrounding or environment. In the present
specification, the expression “chemical substance” includes compounds, molecules,
and elements, and includes products without being limited to constituents or
compositions.  The expression “chemical substances” also includes organic and
inorganic substances. It is said that many chemical substances capable of being
detected by the olfactory sense include functional groups. One functional group is
hydrocarbons, with an example of such being alkanes (chained saturated
hydrocarbons). This group includes ethane, methane, propane, butane, and the like as
chemical substances. The functional groups are not limited to hydrocarbon groups,
and the amino group and the like can be given as an example of a functional group
containing nitrogen and the alcohol group and the ketone group can be given as
examples of functional groups that contain oxygen. These are mere examples of
chemical substances and functional groups. It is supposed that the atoms in molecules
of a functional group are subject to the same or similar chemical reactions and exhibit a
characteristic in having a common odor. Volatile organic materials and organic
compounds typically stimulate the olfactory sense as odors. The chemical substances
may be gases (i.e., a gas itself) such as carbon monoxide or carbon dioxide. The
chemical substances may also be inorganic substances, such as carbon, aluminum, or
nitrogen.

[0017]

One analyzer that is compact, portable, and capable of detecting the causes of
an odor is the ion mobility sensor described earlier, which has been provided as a chip-
type device using MEMS. An ion mobility sensor (or “‘ion mobility spectrometer”)

ionizes substances (molecules) present in the air and outputs a spectrum (output



FIG. 1 shows the overall construction of a dog-shaped robot (or "robot dog") equipped with an
olfactory sense. The robot dog 1 has an olfactory ability based on an IMS (lon Mobility
Spectrometry)-type sensor, and by comparing the output of the IMS sensor with a chemical substance
database and also communicating with a plurality of other robot dogs, is capable of specifying and
analyzing a target chemical substance and tracking and/or chasing after a moving body (criminal).
Note that the olfactory sense is defined as one of the senses and is realized by receiving molecules of
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groups, and, %oqf{ﬂj\@ C%I%gﬁ%@e like can be given as an example of a functional group containing
nitrogen and the alcohol group and the ketone group can be given as examples of functional groups

that contair{Q%%en. These are mere examples of chemical substances and functional groups. It is
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inorganic sybfiaaCces, WEArRS faldovoIRIgaNI U, ailileirages. (UFAl) and the voltage Ve
(compensation voltage, direct current). Accordingly, three-dimensional data (waveform
data, spectra) including such information and two-dimensional spectra where one of
the parameters in three dimensions is fixed are obtained as information relating to
chemical substances. It is also possible to acquire spectral features (a spectral
signature, spectral characteristics and features) that show the elements of a spectrum
as information related to chemical substances. As examples, the spectral features
include a spectral peak amplitude, spectral peak width and spectral peak slope,
spectral peak interval, number of spectral peaks, relative positional shift of spectral
peaks due to changes in processing conditions, spectral discontinuity points, a Vcomp
to Vrf characteristic, and the like.
[0020]

The detection unit (sensor) that obtains information related to the chemical
substances may be a mass spectrometry-type sensor so that M/Z (mass-to-charge) is
obtained as the information related to the chemical substances included in the fluid.
[0021]

A spectrometric sensor that uses ion mobility or the like has widespread
applicability compared to a sensor that is sensitive to specific constituents (chemical
substances) and is capable of detecting the presence and intensity (concentration) of

almost all constituents with a similar level of precision in the range where analysis is



One analyzer that is compact, portable, and capable of detecting the causes of an odor is the ion
mobility sensor described earlier, which has been provided as a chip-type device using MEMS. An ion
mobility sensor (or "ion mobility spectrometer") ionizes substances (molecules) present in the air and
outputs a spectrum (output pattern or air quality pattern) based on differences in mobility between the
ionized molecules, with field asymmetric waveform ion mobility spectrometry (FAIMS) and differential
ion mobility spectrometry (DIMS) being known. [0018] A spectrometry-type sensor of this type,
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(mass-to-c is obtained as the information related to the chemical substances included in the
fluid. [0021] The information (chemical substance-related information) relating to the

chemical substances outputted from the sensor will differ according to the type of
sensor for detecting the chemical substances, and in many cases different types of
chemical substance-related information will be outputted for the same chemical
substance. It is important to normally handle such chemical substance-related
information of different types in a unified way, for example, by mapping the information
of different types onto a space showing chemical substances. However, a certain
amount of processing time is required to process different types of chemical substance-
related information in a unified way.

[0024]

In the present specification, chemical substance-related information that is
unique to a sensor and has been obtained from different types of sensor is indicated by
appending the name of the sensor type. For example, the chemical substance-related
information obtained by an IMS sensor is referred to as “IMS data”’. Also, chemical
substance-related information that has been processed such as by mapping chemical
substance-related information that is unique to a sensor onto the same space showing
chemical substances and can therefore be handled in a unified or generalized manner
is referred to as “universal” or “general-purpose” data. One example of universal data
is FCWS data proposed by the applicant of the present application. Such data is
produced by mapping (assigning) chemical substance-related information that is

unique to a sensor to a frequency space that is a space that is characterized to



A spectrometric sensor that uses ion mobility or the like has widespread applicability compared to a
sensor that is sensitive to specific constituents (chemical substances) and is capable of detecting the
presence and intensity (concentration) of almost all constituents with a similar level of precision in the
range where analysis is possible. The information on chemical constituents (chemical substances)
detected by the sensor includes intensity variations (which include concentration variations, presence
variations, and other changes and variations detected by the sensor) of chemical substances (which
includes at daastice safbstanpesi nats;omige ute SE@WBel(raectishal§02R¢., FuAdtieraim@lesipf the sensor
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a chemical sensor that conforms t >1,"a quartz sensor (QCM (Quartz Cryst icrobalance)),
an electrocheasrespisbemiga ayhstansesde miensiidnfpsvalieroregHenRaEnsor, gas
chromatograppsj liquid chromatography, and a MOS (Metal Oxide Semiconductor) sensor. [0023]
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space that ace that is characterized to
Note that although the following explanation describes a case where units

equipped with various functions are housed in the robot dog 1, the locations at which
such units are housed are not limited to the locations in the following description. Also,
such functions (functional units) are typically realized by software and programmable
hardware resources including one or a plurality of CPUs and memory. Such
programmable hardware resources may include a chip such as a dedicated ASIC and
may include a chip on which circuits are reconfigurable. In addition, although an
example where functions relating to the present invention are incorporated in a robot
that is a movable, programmable mechanical apparatus is shown, in an application
where autonomous mobility is not required, the functions described below can also be
realized using a computer including hardware resources like a CPU and memory, such
as a terminal (a personal computer, a PDA, or a mobile phone or the like).

[0027] ‘

First, the robot dog 1 is equipped with an olfactory system 300 including the
detection unit 100, the event output unit 30, and the threat monitoring unit 40. The
detection unit 100 detects information of chemical-substance relations relating to
chemical substances included in a fluid (in the present embodiment, external air 19) at

a plurality of sampling points. In the present embodiment, the detection unit 100



chemical substances according to FCWS (Functionally (i.e., Functional Group) Classification Wave
Shaping) technology to convert intensity information showing the presence of chemical substances to
intensity information on frequency bands. [0025] When broadly divided, this robot dog 1 includes,
a head portion 2, a neck portion 3, a trunk portion 4, a leg portion 5, a rump portion 6, and a tail portion
7. The robot dog 1 includes an internal bus that passes through the head portion 2, the neck portion 3,
the trunk portion 4, and the rump portion 6 to reach the tail portion 7 and distributes data and power,
so that the ireficles famdit s¢hsuctiamdlisisits)eficep oefeadd tdhizeremaftdogy. e tSiSabletof
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capable of moving freely on its own. In addition, the robot dog 1 is equipped with various external
communicaRtTiAE 156 AESHIFRNFEFALEBE S ExBaLB2 ShRMIB AR GRFHGHRIPR® S 0gs, a host
apparatus, rnstetlitihfeariationrebaiinedsathibakss pagtiviel e a1f g paictesSkk Wareat amopitdeingetwork.

(00261 ol Wt oI follgwig Siblp0alion desibas L saasneip i aguipped with
various functions are Floused In '[?16 robot 0og 1,1 eulgcatlons at which suc unlts_are oqsed are not
limited to theoRSSaBdheH BidheIRasHitPaescapEe Pl ARG VSOERIseRRothseal rRiaBRdniaseatiare typically

realized bytﬁ@f}ﬁ%%@?@c@&?&h’%@'%@dﬂ@& VRsRUYCaSd RCEIpgrenexamplelualisrmg PUs and
memory. Such programmable. hardware resources may include a chip such as a dedicated ASIC and
may includ§ %\\%%fp oﬁom(ﬁ:?{%éh%i@agrgerggg%%%ﬁ?r%%% %aér&dﬁlsélﬁr,‘%ﬁﬂgggh an example where
functions rdRA#€] to the present invention are incorporated in a robot that is a movable, programmable

mechanical apparaits, i3, istARelicalien WRE-AUPRAMRIS P AREIISRAY repsdied, the
functions described below can also be realized using a computer including hardware. res_ouLces like a

CPU and m#foly, BlRtation hatithrnepe  SATasloRtsatEiN s PoReoPEr86 e PhoaUF3he like).
[0027] siissanties rokidhe agtédsopquiiid@ Vinforaratidiaatcind sys tesp SO elndfiormstrestdatection unit

100, the even QDL Wik AR dBEHBERLBIRAILIGS' A0 1Ehe dtartiopoyBit IO datgets

information of chemical-substance relations relating to chemical substances included in a fluid (in the
present emiSEAREASNE:ResHES ditla andt'2BIafdhe Mssaiiphndhsofirat fyieesidsehthenisadiment, the

detection upgrli®® 2 are sampling holes and the detection unit 100 is housed behind the nose 11.
[0029]

As an overview of the other functions of the robot dog 1, first the robot dog 1
includes a moving unit 500 capable of moving the robot dog 1 in a freely chosen
direction by moving the leg portion 5. Using a central control unit (CCU) 55, it is
possible to have the robot dog 1 turn and move in the occurrence direction of an event
obtained by the event output unit 30.

[0030]

The robot dog 1 further includes the appended information acquisition unit 60
that acquires event appended information 69 including at least one of images and
sound for the occurrence direction of an event, the location of this robot, the bearing of
the occurrence direction, a movement direction of the fluid, and environmental data
around or on the periphery of this robot. The robot dog 1 includes image acquisition
units 61L and 61R that acquire left and right images at the positions of the left and right
eyes on the head portion 2. The image acquisition units 61L and 61R are capable of
obtaining not only three-dimensional images in the range of visible light but are also
capable of obtaining three-dimensional images in the range of infrared light and are
therefore able to see in the dark. The image acquisition units 61L and 61R may also
be provided with other abilities including the ability to measure distance. The robot dog
1 also includes microphones 62L and 62R that acquire left and right sound (i.e., stereo



includes an IMS sensor and is sometimes referred to hereinafter as the "IMS unit". The event output
unit 30 determines (estimates) and outputs the occurrence of an event and the occurrence cause of
the event from a change in the chemical substance-related information obtained at the respective
sampling points. The threat monitoring unit 40 operates in parallel with the event output unit 30. If a
chemical substance that poses a threat or the occurrence cause of an event poses a threat, alarm
information that can be recognized by at least one of visually and audibly, for example, a warning by
way of sousdundligitttha@pditoastplithedidfy and alghtnessuiriyamihé DefiiD@8ition 2.TAdeheoical

substance1giatedlnigrmalon MRS HRYHDSarNesysIeRACISbTpimalion gt chignaes (varies)

according to the presence of chemical substances. At the detection unit 100, informationincluding a

spectrum afRifEYe R & itet RUE9s Ui ayichsaestyaet Hopiryided inshmneak BOtHRMh 3his robot

dog 1, the Iafcardingght mostidatihg-tABchdaR sdrtiem ose the avéne dsvuhsimdacdirdéBtiohthie kead portion
2 are sa\mplin\chIhi)%e(?J agg.the detection unit 100 is housed behind the nose 11. [0029] As an

overview ofthe 8 er fnchonE B e ?osf))(l)J %g';n , ‘ﬁresﬁﬂeof;&%’{)r'[eag% Trﬁ}%mﬁes a moving unit 500

capable of [8@%1ig the robot dog 1 in a freely chosen direction by moving the leg portion 5. Using a

central control unit (C4dditieR, ih@rBQ&ﬁHH& ohYEths ot drsd éHH’i@BQp%&&%i%ﬁl@dﬁfﬁu”ence
direction of an event obtain%dlﬁ% the %ventgutpﬁit unit 30.&003 er includes
qursi th

. The.robot dog 1 furt
the appended PHBI PRI BT R BO I IeEEI A m e P i ot
least one ofitmafemendeso@nd éovitheroesu measeitig otivh 6# athaly dmt|udies |ogmdodlicgatiis robot, the

bearing of {ag.BeriRNGRAHRRAR. MPYe REAUTGF a0 DS iRt aRH 7 e ialta around

or on the periphery of this robot. The robot dog 1 includes image acquisition units 61L and 61R that
acquire leftRRGRSIS FRIGELIAR A% positions of the left and right eyes on the head portion 2. The
image acqy@igan units 61L and 61R are capable of obtaining not only three-dimensional images in the

range of visible lig RP@Q ) in -di ' -'Lr&%]e i rgnge of
infrared light and aﬁ%&%ﬁ?ﬁge to 'sllg"e?cl'flr%? (t%g Igéﬁgl}g??és ?r%gzg%%gﬁc%itlon uﬁﬁg %E.}LSL g(r?g 61R may
also be pro?ited Withaiensiarnirvemdniaiatine dsiuging heaQerartaBEehet arRVEsHAPdBE 1 also

includes missaphenyesFidt, arotSRPothah acatine iibanbgahfosmisneld iRy, staiemnfritiod)uithe
positions 0 eft and right eays 1 the head portion 2.-The robot dog 1 is capable of moving the
head portiofzn E:PF\)aE osv?ﬁ,%oet grlgﬁ,g a%?gl tg‘%ﬂléeﬂa}?t%r%rl]é%\'/e 8%'8%3?1& E)%Rloer? T b?vv%@no?an actuator
15 providediViBdyineckapomiancatiarsmitingly faytensmitigahendetes puvinibirpge ameogvtnobecurrence

direction, itiiRRRHEIE (M AARHRITRIGRHIBA FAES ARG RURINIBRMMURBSEAITREIb 243 1]
with a directional communication unit 210 being housed behind the nose 11. The
directional communication interfface 211 includes a laser communication-type
semiconductor laser, a visible light communication LED, a light-receiving unit, an
ultrasound emitting apparatus for ultrasonic communication, and a microphone. By
moving the actuator 15 of the neck portionb 3, it is possible to point the directional
communication interface 211 in a desired direction and limit the range of
communication, which facilitates improvement in communication precision. It also
makes it easier to keep the information being exchanged secret.

[0033]

Via such communication units 200, 201, and 210, it is possible to access a
computer network, such as an intranet or the Internet. Accordingly, the robot dog 1 is
capable of using a variety of resources that are available on a computer network. As
one example, it is possible to send the IMS data 115 via a computer network to a
cause determining server and to obtain the occurrence cause of the event using

external resources. Since it is possible via the communication units 200, 201, and 210
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In addition, the robot dog 1 includes a GPS unit 63 and is capable of including a global position of the
robot dog 1 in the event appended information 69. The robot dog 1 includes an environment
measuring unit 64 that includes wind direction, temperature, and humidity, and is capable of including
such information in the event appended information 69. [0032] The robot dog 1 further includes
various types of communication unit 200, 201, and 210 that transfer event information including the
occurrence of an event to the periphery. First, the tail portion 7 of the robot dog 1 forms the RF
communicabouserek@biathratosesdhe Eblimat Al tiecpuresToe rands, The peksivid tgmpase13 form a
MIMO-typetﬁgwMQ@iggaggg% fRs gmﬁ@ag&%yeceiving large amounts of information. In
addition, the nose 11 forms a directional communication interface 211, with a directional
communicafi8addnit 210 being housed behind the nose 11. The directional communication interface
211 includes a lasealsontyuiziegtitie-yfrarmendaaon ugits RoEr2eVisihdedightthersbonidgegian LED, a
light-receiving unit. an ultrasound emitting apparatus for ultrasonic commupication a microphone.
By moving Te SLut o R T RS 8 e s B o
interface 2 FPeReIalvsiarewtiontrif ayienrietheuran §& @1 eventrasearoiremhidhsaafsiesto

imp;]ovemge&mmrenmmmn wsiﬁﬁngw&m&ﬂak% itrRasiRhtokaareitR iaﬁ@amtiqmrbati)rllg
exchanged secret. [0033 Via, such communication units.200, 201 an’(gdy 10, it is pgssible to
2ccoo a cOMAINE AHERA 2025 8 BASHIEEGr (R MRBRALY TRE AT, Dottt ARG v
capable of lishyseursrer) af rysotiesaat & eessiilebie back sochputeensEmark iAsumpairgkample, it is
possible to gengie!MS data 115 via a computer network to a cause determining server and to obtain
the occurrence cause of the event using external resources. Since it is possible via the communication

units 200, i@%gnd 210 to use external resources to estimate the occurrence cause, it is possible to
improve the estimaliba poboisidogfot thetbeclncmiss cansed§@034put unkisbyhasimgl¢hses

communicatipn iS40, FQL, tﬂgﬂa?é%' JB6-£aReLAaR diRxChaN0as, 8 QJEIHQ‘TE%‘A’&W%PSM““ dogs

to specify the source of an event through cooperative operation and when the source of an event

poses a thriégntitvidhsohsie dexdnflontsRediiaddatodyeraicRgdvibETRR¥ANENhE B8SAMSGScUrrence
direction wiphsyipleralitaede cbibdedsd | ibtguppesiMatiaHey eaiselyusiasily therackitae pldsnevent. Also,

f the source, AR EVPNHIONRS IHERASHRIG SN DEh L g PR Rgiagurce:

or an odor that is not distinctive enough to be distinguished from background odor, it is

possible to indirectly inform other robot dogs 1 of the movement path or the like of the
robot dog 1.
[0036]

FIG. 2 is a block diagram showing the outlines of the olfactory system 300.
The olfactory system 300 includes the detection unit 100 that acquires chemical
substance-related information relating to chemical substances included in the external
air 19 at a sampling point using a first type of sensor, in the present embodiment, the
IMS sensor 110, a local memory 41 storing a library 49 including specifying patterns 48
that are patterns generated when specified chemical substances were detected by the
IMS sensor 110 respectively, and the threat monitoring unit 40 that routinely compares
the chemical substance-related data (IMS data) 115 obtained by the detection unit 100
with the specifying patterns 48 for monitoring purposes included in the library 41. The
threat monitoring unit 40 includes a matching unit (collation unit) 42 that outputs match
information when the obtained IMS data 115 and any of the specifying patterns 48 for
monitoring purposes match.
[0037]
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[0035] The robot dog 1 further includes an odor output unit 400 that releases chemical
substances that are a source of a specified odor. By placing an odor that can identify the robot dog 1
at a specified target location during movement, it becomes possible to cause a robot dog 1 equipped
with the same functions to track the present robot dog 1. By using an unnoticeable odor that humans
are incapable of recognizing or an odor that is not distinctive enough to be distinguished from
background odor, it is possible to indirectly inform other robot dogs 1 of the movement path or the like

of the robot dog 1. P0G cifyingFpattérms adlimcludesgrepactiabvigaduties datispscobithagnitha®ry system

300. The olfaclany systemRQdnclineR e A5 ERIANY M O ARA 2 GOUKES SR B rum o

substance-r information relating to chemica stances included in the external air 19 at a

sampling pdist Mth§ensretkipdnstustessisy the tHdS Aadant EmbbtniescliRkiaadres iseih4e @ a local

memory 41spleing pdik aniphitutns|udingrappetiingipatiamspéditanpask BrifR Nspgemnslr pietk when
specified Cri'etg]iﬁl substances were eteq;[edrb%the IMS sen&%tlo retsg
ec

. nterv Hup er.o Fectra ea elative. qsm na\t of § C?t%'lvf%/ﬁ\%‘g]%ut%l othreat
monitoring unit that routine )Pcomp res emical substance-related dat ata) 115

obtained byckleagrsteitticagsisinD winditenspasiegiig piseeninudyioPeripit@inFpipdeeyihcluded in

the library 4halh@ciseatan® Hionieg sitAOBeliddRs a0atehing unit (collation unit) 42 that outputs
match infortﬁﬁ#i)%n when the obtained IMS data 115 and any of the specifying patterns 48 for

monitoring ses match. [0037] A specifying pattern 48 includes spectral features (a spectral
signature, spectral tharectehstc sni? femty edistavinmties eferasmeiaracouesposgisgttam of the

IMS sensoryld Qagifiechilriicothe dptRifiny SARRRCEH Fiaahy SRinH e A shantiabigak amplitude,

spectral peak width and spectral peak slope, spectral peak interval, number of spectral ge.aks, relative

positional stift S 5eiar A pERKSPRIEN S PR RYRURD RRIBEEIRTS 2aRBRIJRE, BFSLFLISRLESR ihuity points,

a Vcomp tothéaf libraractoristitlsandHdentddehimgt ardt 2 Imdtedyotisesibe [(8p88Fa for Thatchighing unit
42 may ext r r t i t : ifying
pattoms 48P e A R TRl PR e arety

parameters’8AsbendSraia d e 4aineLite eheifBR3Y RIS etRENAERIAgg unit 42 may synthesize

spectra for pp@dohing purposes from the spectral features in the library 49 and match the specifying

patterns 48 and theljhl\ésolgaactt%r%/ls?/s 8%‘%6‘0‘?&'&%9%%@%%2 f%sé %%tetre\ %Lﬂ‘p%tPE‘%'?tgso that outputs
an event occurrence and an occurrence cause of the event from a change in the
obtained IMS data (chemical substance-related data) 115, and the matching unit 42
operates with the event output unit 30 according to time division (time sharing) or in
parallel. The olfactory system 300 also includes an automated updating unit 45 that
automatically updates the specifying patterns 48 stored in' the library 49 in the local
memory 41 via the communication unit 200 (the other communication units 201 or 210
may also be used, but the communication unit 200 is used as a representative example
in the following description). The olfactory system 300 also includes a sample storage
unit 50 that seals the external air 19 acquired from a sampling point in a sample
storage capsule 159.
[0040]

First, the detection unit 100 includes an IMS sensor 110 that is shared by the

left and right nostrils 12L and 12R. The detection unit 100 includes the IMS sensor 110
that is shared between the plurality of sampling points 12R and 12L, the supply unit
120 that supplies fluid (in the present embodiment, air (external air)) 19 from the
plurality of sampling points 12R and 12L to the IMS sensor 110 according to time
division, and the sample storage unit 50 that is capable of sealing and storing the
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[0039] The olfactory system 300 further includes the event output unit 30 that outputs an event
occurrence and an occurrence cause of the event from a change in the obtained IMS data (chemical
substance-related data) 115, and the matching unit 42 operates with the event output unit 30
according to time division (time sharing) or in parallel. The olfactory system 300 also includes an
automated updating unit 45 that automatically updates the specifying patterns 48 stored in the library
49 in the local memory 41 via the communication unit 200 (the other communication units 201 or 210
may also bexisew| birt 9 écosample cioimg @i nipd0 @ i$59s ethad MS serexe it veag teniiailedhe

following d%%gépéil%ﬂ)aﬂi‘n% gfpgﬁgrnﬂ%g%i%onglggdqu_jes a sample storage unit 50 that seals the

external air 19 acquired from a sampling point in a sample storage capsule 159. [0040] First, the
detection ufiP4db includes an IMS sensor 110 that is shared by the left and right nostrils 12L and 12R.
The detection unit 102 indBi1deashe 1MSssindes dh(dhiaing shiarethbisixvdenizée thieretigynifabampling
points 12R h y.unit 1 at supplies, fluid, p [ ii: (external
Bimy 19 fror B A e G e e e

division, antielle WathgliketcragiegHie 5B'thserdrehfbien e 62 Jbalisgrirs starineersan ek &finirair 19 in a

sample stoiggieenpsetacEPSudstandds, spase Al BardieinstaenSepiately 2 kiertakitand right
nostrils 12Lra}ng 12tR.ﬂ[‘004h§m. | Trgetll\éls sensor 1d10 i{g‘clud?sn?q i,grn%r)ﬁ;o%ni( 11r%gpeantmiecr)]rt1izes the
chemical stBSaNtess INcited A the ar%vf/:ﬁ-slr'lngﬁe?ne{?alrel%XL?smag radiation, light, an electric field, or
the like, an ak@rits e mmizsiditkenical pithsteneasis the movement of the ionized chemical
substancesjpgngia unit 113 that outputs IMS data 115 as information relating to the chemical

substances include hin the xter_rga;ll2 ir_19I fgom the r{]ov?me t atr_nounts o{ t&% iPniéed chemical
substances. [0042] e suppily uni Includes a suction tan (suction pump or arawing In

the external air 19 from the left and right nostrils 12L and 12R that are the sampling
points and discharging the external air 19 from a discharge outlet 129 and ducts 130L
and 130R that lead the external air 19 from the left and right nostrils 12L and 12R to
the IMS sensor 110 according to time division. The left and right ducts 130L and 130R
have the same construction and each include a suction chamber 121, a flexible
connector 122, a supply tube 123 that supplies the external air 19 to the IMS sensor
110, a bypass tube 124 that bypasses the supply tube 123, and an exhaust tube 125
for exhausting air from the IMS sensor 110. The movable (flexible) connector 122 is
provided to change the orientation of the left and right nostrils 12L and 12R of the nose
that are the sampling points by around +£15° (this is not a limitation) in the up, down, left,
and right directions. Accordingly, it is possible to change the orientation of the
sampling points 12L and 12R without moving the neck portion 3.
[0043] .

A shutoff damper 126 is provided in each of the left and right nostrils 12L and
12R and is capable of shutting off the detection unit 100 from the external air 19.
Dampers 127a to 127d are provided on the supply tube 123, the bypass tube 124, and
the discharge tube 125 so that such tubes can be separated. The detection unit 100
further includes a control unit 135 that controls such dampers 126 and 127a to 127d
and the IMS sensor 110.
[0044]

For example, when drawing in and analyzing the external air 19 from the left
nostril 121, the dampers 127a to 127d of the right duct 130R are closed and the
dampers 127a to 127d of the left duct 130L are opened to purge the lines. Next, the
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The supply unit 120 includes a suction fan (suction pump) 128 for drawing in the external air 19 from
the left and right nostrils 12L and 12R that are the sampling points and discharging the external air 19
from a discharge outlet 129 and ducts 130L and 130R that lead the external air 19 from the left and
right nostrils 12L and 12R to the IMS sensor 110 according to time division. The left and right ducts
130L and 130R have the same construction and each include a suction chamber 121, a flexible
connector 122, a supply tube 123 that supplies the external air 19 to the IMS sensor 110, a bypass
tube 124 thédzrbppassézahe t2ifphf thbeid 23wt d 30Reateacist édbend 2befohentical stubgtandeem the IMS

sensor 110, [yg uoyaple. (i) SRR ARPREUERGR g IReriaiing pigre foft and

right nostrils 12L and 12R of the nose that are the sampling points by around 15 (this is not a
limitation) i88Reh,1QowrhadMSiAataidHbdi seneed AR ABRARYER, FUiRWIHdlnh RNENRRJEER orientation

of the samplibgiteahiyudizdcand 12R without moving the neck portion 3. [0043] A shutoff damper
126 is prov'ﬁi?%g each of the left and right nostrils 12L and 12R and is capable of shutting off the
detection uhl from the external air 19. Dampers 127a to 127d are provided on the supply tube

123, the bypass tuleanveahantie theepidigeetnpibess detektadseicheayestcaine waibaPaed. The

detection Ut 1pRchir thRinitsIHg st G)tral UBiGiatnthAt spateplapxEd prampesarhdbvd d¢27a to 127d
and the IMS sen or,110. or ex n@& when drawing in and analyzing the external air 19
d

44]
from the Ief??ﬁ)% ?‘15 ° ééo IE)%F@ 'Zpi%s of the right duct 130R are closed and the dampers
127a to 12Ta0d6the Ieft duct 130L are opened to purge the lines. Next, the dampers 127ato 127d of

the right duct 130Ra5e glasatha0ddbe &&%@E@bﬂh@@&%lﬂﬁmqﬁﬁ 50tB6 aEeENahAlialidedrawn in
from the left nostri| 12L are detected by the IMS Sensor 110. The IMS data 115 is supplied to the event

output unit 'ARHRR RS Hi‘SFﬁtlan& RRRSIRIIOBREfhe chemicpLouRtiances Irekeerd0dNot been
detected atdkteragbair d9tprd unco8firmed treatbradistaonds forganith 4Be @i isshdrametysisaedogidalyzed in

the same WahiRe mq'éq@grapm{e H@é@rﬁﬂ%f}%‘e’fk&?@”é"d%ﬁ&ng to analysis of the right nostril
12R, the control unit 135 opens the damper 155 that had shut off the bypass tube 124
and the sample storage unit 50 and has the external air 19 accumulated in the bypass
tube 124 sealed by the sample storage unit 50 in a sample storage capsule 159. The
capsule is then stored via a capsule discharging route 162 in a stocker 160. The
external air 19 sealed in the sample storage capsule 159 stocked in the stocker 160 is
subsequently analyzed using an IMS sensor 110 of the same type and a high-precision
mass analyzer or the like of a suitable type and is then added to a chemical substance
database. By executing this type of process, it is possible to subsequently analyze
chemical substances that the IMS sensor 110 provided in the robot was unable to
analyze at the time of sampling.
[0047]
The sample storage unit 50 may automatically store a sample in the capsule
159 as described above or may store a sample in a capsule 159 according to an
instruction (remote instruction) from the user. For example, it is possible to regularly
confirm the functioning of the detection unit 100 and/or to regularly sample the
environment in which the robot dog 1 is placed and to store the results as a historical
record.
[0048]
The event output unit 30 includes an event monitoring unit 31 that determines
or finds the cause of an event according to changes in the IMS data 115 of the external

air 19 sampled at the respective left and right sampling points 12L and 12R and also a
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[0046] If an event has been detected by the event output unit 30 but the event cause cannot be
inferred, there is the possibility that the chemical substances included in the external air 19 are
unconfirmed or are substances for which there is no analysis record at the IMS sensor 110.
Accordingly, before advancing to analysis of the right nostril 12R, the control unit 135 opens the
damper 155 that had shut off the bypass tube 124 and the sample storage unit 50 and has the
external air 19 accumulated in the bypass tube 124 sealed by the sample storage unit 50 in a sample
storage capzusel&Qinidiagapiute.isAhehaser ¢d thia ivSagstalel thsttzarigiohemidal $6Bstarcstocker 160.

B e e

subsequentlx@analyzed using a preC|S|on mass analyzer

or the like FFRRIFAbIBG FREGRTIrRioReRf Hw@aﬁm'%bﬁ@bﬁtéapgﬁmhﬁéé Hata%%éerw &letUting this
type of procasselbismagipiara svbsasenty mﬂ@mﬂ%ﬁa}.ﬁgw@me@m;ﬂémmsl\wnsor 110

provided in éh{a rﬂqé)fw S ur}zei\%autsosgrr%al ze at (}Qﬁetm$ %gag]g Crog tL aeL nt sam |r51a Ig{de storage

unit 50 may automatica y ore a sam e capsuie eSCI’I ove (0} Siore a
sample in adetgrmined Sahaoming hewmgmqicwbnr(r@mdtwmmmpﬂ%mtﬂi@&h@& sebinexample, it

is possible fyyaaeeaHYHOBHA MshiigRrAming £f the detection unit 100 and/or to regularly sample the
environment in which the robot dog 1 is placed and to store the results as a historical record. [0048]

The event (591?681 unit 30 includes an event monitoring unit 31 that determines or finds the cause of an
event according to Tharigesnin itheud @ dase ithidésharotersiblatioriDssainptethatelemsegpalctive left

and right samplgRAs Lab At d AR ADAAAR o8 RADARIL I AGRAAGI Ble IMS data

115 that is chemical substance-related information implies at least one of a change in the chemical

substancesCHRENSA hEYRIGRE R R BV SIS tRE c?%m|géﬂ%@?ar%e?‘ﬁﬂ'&iﬁd’@&'ﬂq?héh@xternal air
19 at the sasabngpooitschaéttiang Witk am eieyahé mappetatngeusitsdinetiingasesdingdMé&l data 115 for

the previoug sapling £ U N5 sale A3 far e Pl ssteamPlig e elepaiass tiaen event

has occurred wheri Iference excee res set in a vance int ent monitoring unit 31.
g
[0049] (smell)” is not limited to odors that can be felt by humans and may include chemical

substances included in the external air 19 with a concentration that can be detected by
the IMS sensor 110. The expression “something accompanied by an odor” includes
dangerous substances such as pollutants, explosives, and narcotics, and living
creatures such as humans. The expression “event that is accompanied by an odor”
includes a shooting and a fire.

[0050]

In addition, the event output unit 30 determines the occurrence direction of an
event relative to the robot dog 1. The event output unit 30 is capable of determining
the occurrence direction of an event by acquiring stereo-type chemical substance
detection information. From the time difference and/or concentration difference
between the chemical substances detected at the plurality of sampling points and the
three-dimensional positional relationship between the plurality of sampling points, it is
possible to determine (estimate) the occurrence direction of the event. With the robot
dog 1, although the left and right nostrils 12L and 12R of the noise are used as the
sampling points, it is also possible to provide sampling points at more distant positions.
For example, by setting or adding the holes of the ears 13 as sampling points, it is
possible to improve the precision for the event occurrence direction in the up-down
direction. ‘

[0051]
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The "event" in such a case includes various situations such as the releasing of a new chemical
substance to the external air 19 and the releasing of a large amount of chemical substances into the
external air 19. Examples of events include the placement of something with an odor, the appearance
of something accompanied by an odor, and an event that is accompanied by an odor. Here, the
expression "odor (smell)" is not limited to odors that can be felt by humans and may include chemical
substances included in the external air 19 with a concentration that can be detected by the IMS sensor
110. The expressiofhsopositivng agherapaaiepliby grooderamnclpasidddnieroetestibshamiea such as

polltants, ¢ploshves A8 IR TG AR EiSEfoh Byl 30 thiiian I eHesnipg, oven tha

is accompanied by an odor" includes a shooting and a fire. In addition, the event output

unit 30 detSHAhBS P BReRrRYEBLRR 8 H EtkPPEIRh I RARIBraYL eIt HiSr YmMPIROEOBNt output
unit 30 is capakerirmistermiss)ghd e nstarmneestitiotiontofnpeydat i ateirdhgistete o-iy/pe
chemical substance detection informatjon. From the time differenc [0 i ifference
between th8°§rt%?é“r§?é’ao*°sﬁ k?é?gr]r?clé%' aaqué’{ré'as ar ?l){;b [e)|lsj?gﬁ{éjt giyspgﬁﬁﬁg%%ﬁéso@%%&@%ﬂ Q
three-dimetiktdnatppeitiondl anedton sinprrarier® the plurality of sampling points, it is possible to
determine (gg@p)ate) the occurrence direction of the event. With the robot dog 1, although the left and

right nostrils 12L and 12R of the noise are used as the s ing points, it is alsp poessiple to provide
sampling points at ?&%‘f&?aﬁ?%é%%?'&gfé@@ﬁé?a}%’t?%eg%?ré%?n‘éﬁ%%? %? S0F the ears 13
as samplingpoestmrdisgilodbiv VS datprdl@ ahd jsreaisible fofrahalyzirgthechiE date tikeesiog in the

up-down ditgetiann i00%ddhnique it RRSBIRRSY RGN RIBimG R EA(sE f ridcimel chemical
substances are not limited to the head portion 2 and may be provided at, oglwzzr loca I?’E‘p} uch as by

being providat? oh e R BReRS LB BeiASPBrlfRISA S FRIRAHRS Yo e™RY & ©

- Also, the
substance deteetierhddd proviisdsonthanraventidy Isendiglirtiee dMS adsitagl&1anitianitieinits may

be separately MRS R EASUIRNR M IRGIER A<t BSaHEE, POISH:Rl8057)

The cause estlmatlgj%j unit 32 mcﬁude_s a gatab1 ase storing a variety of patterns corresponding to the
IMS data 185n@fd iFBapabrt dranhiiisrpatielmsaprreachingsiigy sPHErRIsRUSRIgBRAEAEN as

pattern matgbdngingd IRimedtag the cadaesyohdiny Selatadrbledlr clibbtinges tivéredo higher the cause
estimating unit 32 may obtain the occurrence cayse, or. causes.of V. | p IMS data
115 via the %Oc?r%en%rﬁﬁzga ior'? ﬁ%?{(gﬁ%ﬁfb IEe>'< AT ?ﬁfr ware rr%\é%l’ﬁg(jé],s gg\l'r% géﬁrﬁgﬁ?%g&ga%aﬁgé\?s server.
The robot degsuriensgrasiecsif@npuveithing the source of an event and of acquiring IMS data 115
correspondiogg,tﬂ chemical substances of a higher concentration. Accordingly, it is possible to improve

the estimation precision of the occurrence cause of an nt. [005 . -
P In adc(i%tion, tRe cause esttl:ma ing ur?it fé/ ?mpr ves?#\e estimation precision of

the event causes by using the event appended information 69 such as images and
sound in the event direction that can be acquired by the appended information
acquisition unit 60. It is also possible to limit the search range of a pattern for a search
in the IMS data 115 using the event appended information 69 such as images and
sound and thereby reduce the processing time for estimating the cause of an event.
[0054]
The threat monitoring unit 40 operates in parallel with the event output unit 30.
‘ If the functions as the event output unit 30 and the functions as the threat monitoring
unit 40 are realized by a shared processor (CPU), the shared processor may be used
according to time division. Also, if the event output unit 30 and the threat monitoring
unit 40 are mounted in a chip with reconfigurable hardware, if there are sufficient
resources, such units may be mounted so as to operate in parallel, but if there are
insufficient resources, such units may be mounted so as to operate according to time
division.
[0055]
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In addition, the cause estimating unit 32 improves the estimation precision of the event causes by
using the event appended information 69 such as images and sound in the event direction that can be
acquired by the appended information acquisition unit 60. It is also possible to limit the search range of
a pattern for a search in the IMS data 115 using the event appended information 69 such as images
and sound and thereby reduce the processing time for estimating the cause of an event. [0054]

The threat monitoring unit 40 operates in parallel with the event output unit 30. If the functions as the
event output unit 30 ke dhiteatfummtinnawitie 40 restudesitosinecahindMene 44 died dsloyes shared

processor (ERhY. e HAAMPTBRERG DallerhsedrRarcing 'imRASIRBVAL bl event

output unit 30 and the threat monitoring unit 40 are mounted in a chip with reconfigurable hardware, if

there are sGRAMBRHEPIR SIRMEEtS AEFhRMicAh sy IRt Pe SeRrehashwitidnR Pdmfatanlitss there are
insufficient seamiragsusilichofukamctgistiopeuaiescas @péatepdsataraseimdiagiitattmeatlivisgon. [0055]
The threat itori it 40 incl [ includi
speciying DOMICRS o SARE HERARE CURETRHING Ul Sipaiie it uhe

substancestte FeatsbingHedt (raVatien Meth4tathabrawinely aatahesytes erariviesiaritpaddtoters
(spectral featidrass osfaeiiatesnaatedig ReoshaRENAISCRBHATIIG JiEN IS pAtsMatidehitge directly
comparable information, and the matchi nit (collation unit) 42 that routinely matches the specifying
patterns 48% %Pr%%a{h%xﬂwgl%gga' 26 5‘%‘8&3’?&5 ?Srgﬁeang fst!i &€ n?a%%e Ll aggepg;ﬁ Erarllnr%;tt cening. A
typical exarfipfe ddtnfdidmadsiotetaalivien drialiremiueetn pareeneraisstanednegitistapesmd Hata 115 is

data (IMS dpipkRrgdHechanhRaNsiBRaRY thet Y theaespen Higde GICHRGHop @eaniardmuistance that
is the search target or an odor_(smell) from the search ‘t%r?et |tsel{. On dtgtermlialna or Jguﬂggg that a
specifying ﬁ&ﬁé‘??ﬁ teghipale BIgTYRIRLIUAIRe ARAE 8 SRRtk PeLREHS8ME IR in the
IMS da_ta 1 85tathel Snatateimgourtitat 2 anxqmityingenettdrrfmm'atiimludedrid ttalee@@ cﬂa]at_ém_ﬁlet’asure such as
outputting 3R (A28 outp RENRSANRIVER8AMRISR L tIRELEISIUMENABRRFSIEIBY Ratterns 48

are stored in a cor?%inuous search library 49 and are subjected to routine or continuous searches
(monitoring® HRMRE @B AR N Ces that pose a threat to humans, explosives, weapons, drugs such as
illegal narcgo@ssicriminals who are being tracked, and missing persons. By storing the IMS data 115

o ool mamor AP KB LTS e Rt s
much morei@cteniéyopgossgreh library 49 and are subjected to routine or continuous searches
(monitoring) are toxic substances that pose a threat to humans, explosives, weapons,
drugs such as illegal narcotics, criminals who are being tracked, and missing persons.
By storing the IMS data 115 outputted when the IMS sensor 110 has detected the
unique odors of such search targets in advance in the local memory 41, it is possible
for the robot dog 1 to find the search targets in a shorter time and much more
effectively.
[0057]

The number of types or varieties of chemical substances that pose a threat
that needs to be immediately detected is not so large. It is also possible to narrow
down the causes of threats that can be confronted by the robot dog 1 according to the
mobilization objective, location, and the like of the robot dog 1. On the other hand,
when detection needs to be immediate, the processing time required to compare
outputs that differ according to the type of sensor for detecting the chemical
substances (in the present embodiment, the IMS-type sensor 110) with the universal
database is potentially fatal.

[0058]
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The number of types or varieties of chemical substances that pose a threat that needs to be
immediately detected is not so large. It is also possible to narrow down the causes of threats that can
be confronted by the robot dog 1 according to the mobilization objective, location, and the like of the
robot dog 1. On the other hand, when detection needs to be immediate, the processing time required
to compare outputs that differ according to the type of sensor for detecting the chemical substances (in
the present embodiment, the IMS-type sensor 110) with the universal database is potentially fatal.
[0058] In this loiftisovifesystesy8Eea) BR0litharib4aryrdd thetetaspecipanifyingtteatierns déhich can be
directly conypsReiabe B QuipLbHMLRdaIRr 49 BUIR NS safieand]truseaie deirg chemical

substances or can be compared by merely extracting features is stored in the loca memorg/ 41, such
as a cache YAgfiSrgelRriahemical SHBSNGESY fiffd PR COGBRGH PHIERY RUras YRS AN, it is
possible foighgoradtehing leskl4Acmatgtelmsnetilze dskacha tisemirposhicingds a shantt ditnessAlso, by
limiting the pumbeger of ifyi iptheli It ' (o) e
specifying E)'éﬁ?érr% %Oé(?ﬁ %@fﬁg?gf@ ﬁgmrﬁ%ﬁﬂa o%‘gr)ﬁiz';l{tq %fggtgf%{éfﬁ?g()tﬁsﬁg%ﬁrﬁg%hrﬁ %@it St e IMS data
115. [0059deternying teariss|el Byf5rabieraE"TING b Feskim$ e At g imiing the nviRensfary 49, it is
possible to eyBBikfiRgtipRtenk uecstercderniRRrepRIAN 48) additiaRsBRCEitIBROFMbIpEaifRayce the time
and resourceg requyed ot e rogessipo.of e naidhing wiikd2. I becomes easierlo fiagy ou
parallel proeg %lng o timesdivisiah processing wi IRe other processes OCh 4s the process of the
cause estindatind ®nit 32 or the like. Accordingly, it is possible for the threat monitoring unit 40 to
routinely dq@yg@ﬁne the risk of the presence of a threat in a short time. [0060] The automated
updating unit 45 automatically re Iaces,éhe SiEeCi ing Zfgaéterns, 8 stored in th%ljbr%r Ii’g for
continuous monitor(r. AT BN REY PR TIREErSd SRBABEDPABELRECHle g:-:" Mg patterns
48 in the li4aryt49 passdbletothenibdoeartiercesgaired Girtdecowpressiquirdd lagditiomveinte gt unit 30.
The automaed ypagfipg it fﬁ@gﬁ@%%ﬂ%@r@aﬂn%oorom%%ﬁ&g% BHEFRSigngom the

event occurrence cause and/or from images and/or sound around the apparatus included in the event

appended iHR¥ratibRESEARE SRSIPIHE FREYRUIRATAICIRTAIRRS N IR TR RO RBTEF &N irection
and of updaiifrgtiecotpagifpitig paltaios 48thethedbsanf 4k WhenestimitihguaitG2estiiedikadher event

appended IannaNe 13 ARNEINESE, he RHLamASHIRTIAG U SdngRRPRR SRR DY the

specifying pat?grns based on the other event appen rmation.
risk of the presence of a threat in a short time.
[0060]

The automated updating unit 45 automatically replaces the specifying patterns
48 stored in the library 49 for continuous monitoring. The automated updating unit 45
is capable of updating the specifying patterns 48 in the library 49 based on the
occurrence cause of the event acquired by the event output unit 30.. The automated
updating unit 45 is capable of determining or interpreting the current state from the
event occurrence cause and/or from images and/or sound around the apparatus
included in the event appended information 69 and also the images, sound, and the
like in the event occurrence direction and of updating the specifying patterns 48 in the
library 49. When a unit that acquires the other event appended information is also
included, the automated updating unit 45 is capable of updating the specifying patterns
48 based on the other event appended information.
[0061]

By updating the specifying patterns 48 stored in the library 49 based on the
state facing the robot dog 1, it is possible to detect threats much more reliably. Also,
by automatically updating the specifying patterns 48 stored in the library 49, it becomes
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By updating the specifying patterns 48 stored in the library 49 based on the state facing the robot dog
1, it is possible to detect threats much more reliably. Also, by automatically updating the specifying
‘patterns 48 stored in the library 49, it becomes possible to limit to a certain degree the amount of
specifying patterns 48 stored in the library 49. Accordingly, the time required to search for threats can
be further reduced. [0062] For example, if one chemical substance included in the specifying
patterns 48 has been recognized, it is possible to automatically update the specifying patterns 48 so
as to incIudm%Me ¢ émiical atﬂ%taincxmgtlaattbampmﬂetaoﬂap\géiymg etisimg 4&lstradahriraction with

the recogni *@ﬁ%&é&@l&t@m e [ w&ﬁm@em Whirhethe SRTVR. RS rRuREdeat is

extremely an rous an speC|fy|ng patterns 48. Also, if one chemical substance
included in %Jpemfylng patterns 48 has been recognized (matched) and an increase in the

proportion of such Fae e subslans erranies §hest@+mefmcctwegarom @bemabrﬁm ascurring, it is

possible to te the ecl pattern S 1o uen ck the once such
chemical su stance f(fﬁ%gj fydn%ﬁc? 3% lSf\?ivs. yaélca cont’roli d%%e oits teocny é%%%éy way of a
flowchart. SQcBscémtinstiade b@prrcﬁh@@@lasatl?émsatem%tml@éﬁ%édiéé@%rbﬁ fEL5HIhG medium as

a program W%f@ﬁ@é@%ﬁ%t@%cogm%&@rﬁb%l%Q\éﬁc’ée%t@é%@fﬂeﬁtgﬁemunit 100

carries out sampling at a pl It ling points,and outpu S data 115, Bef ft
ctich proce RPN AP, T TP B g SEHEE SRl KE QLI AT WiShcauires

the appendeattegritr#atidrs69f m@ﬁ@]emlcal substance included in the specn‘ymg patterns 48 has
been recognized (matched) and an increase in the proportion of such chemical
substance carries the risk of a dangerous chemical reaction occurring, it is possible to
update the specifying patterns 48 so as to frequently check the concentration of such
chemical substance.
[0063]

FIG. 3 shows typical control of the olfactory system 300 by way of a flowchart.
Such control can be provided via a computer network or recorded on a recording
medium as a program (program product).

[0064]

’In step 701, the IMS sensor 110 of the detection unit 100 carries out sampling
at a plurality of sampling points and outputs the IMS data 115. Before or after such
process or in parallel with it, in step 702 the appended information acquisition unit 60
acquires the appended information 69.

[0065]

In step 703, the IMS data 115 obtained by sampling and the specifying
patterns 48 for monitoring purposes included in the library 49 of the local memory 41
are routinely compared and matched by the threat monitoring unit 40. If, in step 704,
the IMS data 115 and a specifying pattern 48 for monitoring purposes match, in step
705 the match information 44 is outputted. In step 705, since a threat has been
discovered, this normally leads to an alarm output. As described above, the
processing load of the threat monitoring unit 40 is low. Accordingly, such processing
may be assigned to part of the processing ability of the central control unit 55 that
includes a CPU and memory, a dedicated processor may be provided, or a processing
system that carries out a number of jobs including monitoring threats in parallel may be

provided.
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In step 703, the IMS data 115 obtained by sampling and the specifying patterns 48 for monitoring
purposes included in the library 49 of the local memory 41 are routinely compared and matched by the
threat monitoring unit 40. If, in step 704, the IMS data 115 and a specifying pattern 48 for monitoring
purposes match, in step 705 the match information 44 is outputted. In step 705, since a threat has
been discovered, this normally leads to an alarm output. As described above, the processing load of
the threat monitoring unit 40 is low. Accordingly, such processing may be assigned to part of the
processing [@b8ay of the central control unit 55 that includes a CPU and memory, a dedicated

Y of the . s & CPU and memory. a dedicate
monirorng thcts SR ey e G B cr A o B RN B e e

division witHehead abRYSnitd SIRP FrbLie enest mirrhHBlSOsheslks 7on asgeReneRi Ahit 30

checks for hRRCeoMeUSRR I RIZEYBAS HIiRaISinghdATsHan) tisinges ipavagdiMArtlatadibre If, in
parallel with or before and after the checking, for an event, th tomat ating unit 45 determines
or fnds in 08 919 (18 LT R SLa U5 U 8 e UL O AP LS S e
appended iinfsteralitd toet insngsessanhty spdeifyithg paeeifyinaigetiemsptttased rngbesiveato update

the specifyiggoRatiednmeiatee BV she19caEpea pRisREMSe walergshkthe oot dog 1.
[0067] If an event has been detected in step 711, in step 721 the cause estimating unit 32
determinesRPES DR (P &iRa EaNE-ShefTY RY RAtisERs #d i gﬂ'@d‘%ﬁ@ &%.?F?rﬁé) r&eﬁﬁ&af%&%trol unit 55

determineshaisgapof2@réthbyg tippmbis deguired from resources such as an external server, in step 723
the event ir[tm@c}?tion is transmitted together with the event appended information via the
communication unit 200 and the like to the outside. Via the communication unit 200, the event

occurrence informatiG iR¥RNRgSHRE BhEsIReAME Biam At IdSieRe fABR AT AR IR W urrence
cause or causesdtidiermirait ihaydliaentsr edusernfahecsterdlasendhthiMikelafa0Bd. If On

determinings SSREPLIRLI [ReseSsa iR R flce SEEHRORRSHS: ulaned tRdhe

occurrence cause or causes o e event, In ste_p e automate | atlng L!nlt 45 aqtomatlcally
updates theesEaymerpatas As axterrbasryehdistary /23 ferryestdnieraratiop i tiaasmited

communicaigatHaiwif) thEneveRe il patiTeimafold ie Hedaewmiayaerniaided wirithe:
282$H2;C$k0 ntclaJ i%e%&t%%%ggéo {ar d%ghfgh[g@ﬁgét%r? Ldrnrl? Bﬁﬁ,ctﬁgseevgn r%é@&rree)ﬁtger r|]n osrr%%\/tlec{nor a
including the obtained IMS data 115 may be transferred and the occurrence cause or
causes of the event may be acquired from an external server or the like.
[0068]

On determining in step 724 that it is necessary to update the specifying
patterns 48 based on the occurrence cause or causes of the event, in step 725 the
automated updating unit 45 automatically updates the specifying patterns 48 stored in
the library 49 of the local memory 41 via the communication unit 200. The specifying
patterns 48 to be updated may be provided via the communication unit 200 together
with the event occurrence cause from the external server or a controller or the like of
the robot dog 1.

[0069]

If, in step 726, the event occurrence cause has not been established, in step
727 the central control unit 55 has the fluid at the sampling point sealed in a sample
storage capsule 159 by the sample storage unit 50.

[0070]

In this way, one characteristic of the olfactory robot dog 1 is that the dog is

configured to give priority to carrying out processing that are extremely dangerous

and/or poisons, such as explosive substances, poisonous gas, and harmful substances,
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If, in step 726, the event occurrence cause has not been established, in step 727 the central control
unit 55 has the fluid at the sampling point sealed in a sample storage capsule 159 by the sample
storage unit 50. [0070] In this way, one characteristic of the olfactory robot dog 1 is that the dog is
configured to give priority to carrying out processing that are extremely dangerous and/or poisons,
such as explosive substances, poisonous gas, and harmful substances, so that it is possible to react
to an emergency by stopping all analysis and carrying out the prioritized processing. [0071] In
addition, theorbttdeaspibie)tapsast iatAniseaiesacHnriamra sl 30alvsisfandkarm@epbndently as
a dedicatedr@dasiaptipsaprdirgsing. and continuously monitors conditions that can pose a threat. When
a chemical ? 9i}ance database for search targets of the present robot dog 1 has been loaded into the
local memc; 354 but an unregistered chemical substance has been encountered, it is possible to refer
to remotely-locatedykdstiliefattheithbetindgpisdenlprmdwedtthihe dursatovinitaiing unit 30.tf@072)

The olfactopyabat dpedhisnaeRRp ! S iihiartetsiss apbueliy oLmodea assaiinady

instructions from a controller. The threat monitoring unit 40 can be used when analyzing

substance<TAB{YFcondiPNE iRl SathRosR thredls B8 asrherairalsiosiAncs,RRRASS Yearch
database (lsesary) tdgyatstbétiecplavem wlot iaj thieaobedrdiogde dtintopibsdinel inetheryndttdhing unit 42

to refer to tht dalaiaRedl Bl iR 0HA0BR A HSHARBD AU NG Fefbisgossible to

search using a plurality of keys, and it IS poss to use a construction where similar chemical
substancedeRRighderaied eipkalfatmaithpeirdrransmbyiercir v srepRASEakAG WYbAdducts or the

like are dispgoseg short distances apart in the search space.

The olfactory robot dog 1 is capable of switching between a plurality of modes
according to instructions from a controller. The threat monitoring unit 40 can be used
when analyzing chemical substances that are search targets and substances of the
same system, and by having a search database (library) 49 in the local memory 41 of
the robot dog 1, it is possible for the matching unit 42 to refer to the database in a short
time. The database 49 uses an RD structure where it is possible to search using a
plurality of keys, and it is possible to use a construction where similar chemical
substances, intermediate reactants that are susceptible to chemical changes, and
byproducts or the like are disposed short distances apart in the search space.

[0073]

In addition, if there is no registration in the global data, the robot dog 1 is
capable via the sample storage unit 50 of registering a substance as a new chemical
substance. That is, if a cause cannot be determined, instead of having the external air
19 simply discharged from the substance detection unit 100, the external air is
switched to the sample storage unit 50 and is stored in a capsule 159. By doing so and
matching against the analysis results of an existing analyzing apparatus at a later time
and subsequently registering the result, it is possible to improve the quality of the
database used to supply the specifying patterns 48 used to determine threats. To
construct a vast database including the specifying patterns 48 with appropriate quality,
such an automated system is extremely important. To efficiently enhance or construct
a database for an IMS sensor, it is preferable to build rules for matching the difference
data produced when analysis results of existing mass spectrometry apparatuses and
the like are compared with analysis results using IMS or for absorbing and

compensating for such differences. By accumulating statistical data in this way, the
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[0073] In addition, if there is no registration in the global data, the robot dog 1 is capable via the
sample storage unit 50 of registering a substance as a new chemical substance. That is, if a cause
cannot be determined, instead of having the external air 19 simply discharged from the substance
detection unit 100, the external air is switched to the sample storage unit 50 and is stored in a capsule
159. By doing so and matching against the analysis results of an existing analyzing apparatus at a
later time and subsequently registering the result, it is possible to improve the quality of the database
used to suppiding epedaiangsratnsindinmBtheavtoniiie ganesatine aksmreibdngtpatieansder gatabase
including the1speeciddneRAtes0R AR iadh appropriate quality, such an automated system is extremely
important. Lo Iﬁiciently enhance or construct a database for an IMS sensor, it is preferable to build
rules for m qgﬁl g the difference data produced when analysis results of existing mass spectrometry
apparatuses and tHédikevaheningiaratstaibeainzdysie nakitsteditite | M8 aborioralos ddgi rignaand

compensaipgfeaHfi FHRIENTRS: EbASAUEIFIA%SUGHICH datibuinifeidry thaviHilfig of a

database including the automatic generation of specifying patterns for an IMS Sensor can be
automated MEHPAEYL iIf the gubsianee i latenrrEsieth Y FRIYNGAU SRBRITEHABRYER PRt dog 1
may provisiegaiisatiegistecdhied htancaigiaturebidils icharglchiasubetaasy. iSVitylsteredesindd, if the
substance | [fie ' t . [ 0 ' on | rrjed out. A
Sianature of e e B B A e R, 2 Glen

estimation alSIAAMENS RCER R RIFPIEER andtheatigaHeentsaReRineh & WRRridReh raReifadination

reasoning (riesyatagndiiiedtunprergisheappeotassings i stadi sisatp sicgssimgrynddinal results of

specifying acgu?l substances. This is rFferrq to as the estimation.and lle%rning ?f cgetmical substances
. Sl{ Stances . IS{ referred to as ?e imation and learr n%o chemical s sancef
and contributes 1o reducing the time required Tor humans 1o specity tThemical substances.Tn other

words, thisafshtapuirés tesadoarrdugineriha déms-aamirededpaldumans tda Anechutehemiadlalgorithm.

To increasghe:ARiEBAtAN GAEHRBYRNHBAEDIALRAES AB CYa ity aalR i BRaAaNLIR-izcover not
only the signature informjtté&n of the s t also other information at such locatign, such as

earch target b ]
humidity amERIR St AN ACTBRSR A9RTED thE GRF BETR BR SEITR IR AR RS
analogizindaaciingingfittiergiation witbxitermelyiginaporempriesatis@iveuchdbaatlpnti@®0Fighature Note that

although theegliaciry sy Heae3 o mayatesLy _a"l§8 U?Paal fﬁ‘f“’&rﬁ'aé?ﬁﬁlx brendesseiirn ahye & an

example of a robot that is capable of moving independently, the olfactory system 300 may be mounted

in a movablRir AR ERPERYURRRE BTeBithEb iRl IO iBBiRAR RRISES: Bck Rk includes

mobile phorss)isoainl asnajepiiag. sidladiisgfisetealam alittoogiethsigntactesy mystain s06udascribed

above inclqgl%gigqc[)lurality of sampling points, the system may detect chemical substances included in
co

external air 1 ected at a single sampling point. [0076]
[0075]

Note that although the olfactory system 300 mounted in the robot dog 1 has
been described above as an example of a robot that is capable of moving
independently, the olfactory system 300 may be mounted in a movable apparatus such
as another type of robot or a mobile terminal or the like (which includes mobile phones),
or in an apparatus that is fixed. Also, although the olfactory system 300 described
above includes a plurality of sampling points, the system may detect chemical
substances included in external air 19 collected at a single sampling point.

[0076]

Also, although the robot dog 1 is one example of a robot capable of moving on
the ground, the robot may be a robot bird or a robot that is capable of floating or flying
in the air. In addition, the robot may be a robot that moves over or under the sea. Also,
although a robot including a function that detects chemical substances present in a gas
has been described above as an example, the robot may include a function that

detects chemical substances included in water or in the sea. In addition, the function
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Also, although the robot dog 1 is one example of a robot capable of moving on the ground, the robot
may be a robot bird or a robot that is capable of floating or flying in the air. In addition, the robot may
be a robot that moves over or under the sea. Also, although a robot including a function that detects
chemical substances present in a gas has been described above as an example, the robot may
include a function that detects chemical substances included in water or in the sea. In addition, the
function for monitoring threats may be mounted in a mobile information terminal together with the IMS
sensor 1107ahBNeREANRY HEgRISMRY R <BqH e BVimGebly Birmmation darminahipgeiher oith boat, may
be mountedhe dsBASHIC APAANES: K/ aiayBY R IRBsIed imeVERLYSHY BlRHWY foEdialgcting a
home or othlerr!éigg 8fr butiglgli? . aCIgimr% 1(A? apé)%ratustcomepfisin%; 4/ deteﬁtion unit gcquiring
chemical sibsStancetelated Information rels |r§8 0 é’ﬁ“ﬁﬁé"ps Red Thdnieal i gn'@é’li'ﬁg? dedina
fluid at a sdmpRegystyrrradi fan noviasiiigiayhemesor other kindahbrildiingtion unit that communicates
with an outside wirelessly or via wires; a local memory storing a threat detection library including
a specifying pattern generated when a specified chemical substance that is a cause of a threat was
detected by the ion-mobility sensor; and
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a processor that includes a matching process and an outputting process and executes, in parallel or
according to time division, the matching process and the outputting process, wherein the matching
process routinely compares chemical substance-related information obtained by the detection unit and
a specifying pattern for monitoring purposes included in the threat detection library and outputs match
information when the obtained chemical substance-related information and the specifying pattern for
monitoring purposes match, and wherein the outputting process determines that an event relating to
an odor has occurred based on a change in a chéhgigalsconstituent and a change in concentration of
detected chemical substances included in the obtained chemical substance-related information and
outputs an ogeyrrence g;aatr}se\égm arr|1st'jl an occurrence cause of the event, the outputting process
including trans;ferriné),pwa {he SSPRURICStion unit, the chemical substance-related information to the
outside and obtaining #RI®etaferte a4k BPtRE VR tRHPRIGNERY elféasldar sUbstapees estimated
from the chereicalsyhstancensiaicd df omaatica snoiet ancause RideupHtENgUed the £stimated

chemical subﬁmgﬁg %om?ﬁ?%rgﬂ“'%ﬂ@%q{gf g,tgeq%igrp;l, wherein the processor includes a

function that acquires a specifying pattern of a chemical substance that poses a threat based on the
occurrence cause oftHP BVBHMNAZ YRS OHInMA CRIBAHAICaHP upiatas (it HdeaHEIESHN library in
the local memomjaisiing $he acquired specifying pattern. 3. The apparatus according to claim 1 or 2,

further comprising a&'ﬁ‘HéQﬁH%?ﬂHVﬁ%t%\(?r{B %p_tﬁ’ﬁBQ?‘é é’i‘&ft'i'%“ﬁﬂr@ﬁlﬂﬂi@lg (@I’i’%ggs and/or sound
around the a and the groce&so includes atf.unctlgn that rnteéprets a silate based on the

aragus,

images and/GPESUNY ARHEA PSS WSt Beed ritsikt i HEGUIPSS I fife '8t Adhication
unit, a specifgrigppaietnt lHelativg e RetreiRdob urihrlsrtharposesse iseatandhe interpreted state, and
updates the threat det@etiee dbsamn it ihelwgas memavhusingrthe asqiHted sprefyintpattern. 4. The

apparatus aC&PJQér&th%PXPJc%%@ ]Ih%)gpgll%l or according to time division, the
matching process and the outputting process, wherein the matching
process routinely compares chemical substance-related information
obtained by the detection unit and a specifying pattern for monitoring
purposes included in the threat detection library and outputs match
information when the obtained chemical substance-related information and
the specifying pattern for monitoring purposes match, and wherein the
outputting process determines that an event relating to an odor has
occurred based on a change in a chemical constituent and a change in
concentration of detected chemical substances included in the obtained
chemical substance-related information and outputs an occurrence of an
event and an occurrence cause of the event, the outputting process
including transferring, via the communication unit, the chemical substance-
related information to the outside and obtaining the occurrence cause of
the event that includes chemical substances estimated from the chemical
substance-related information and/or a cause of outputting of the estimated

chemical substances.

2. The apparatus according to claim 1,

wherein the processor includes a function that acquires a specifying
pattern of a chemical substance that poses a threat based on the
occurrence cause of the event via the communication unit and updates the

threat detection library in the local memory using the acquired specifying
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further comprising a sample storing unit operable when the occurrence cause of the event is not
established, to seal the fluid at the sampling point in a storage capsule. 5. A method that controls an
apparatus including: a detection unit detecting chemical substance-related information relating to an
unspecified chemical substance included in a fluid at a sampling point using an ion mobility sensor; a
communication unit that communicates with an outside wirelessly or via wires; a local memory storing
a threat detection library including a specifying pattern generated when a specified chemical
substance thatisearcause of a threat was detected by the ion-mobility sensor; and a processor,

the processor executing: a matching process which routinely compares chemical substance-related
information o ta{iﬂed bﬁg thetdetection nit ndla.%pelcif}/igg pattern for monitoring purposes included in
the threat detection fith aa}{/aaHa 35&% d'Hateh iftormation’ when the obtained chemical
substance-related infOFtR&HioPPANRY th@ 8 g difiinghBateGA LB e A ENEO rRPPEIHRE S HRABR Y in
parallel or acerdiaig toitinag «livisianwih iihe malchinghy egrss.aayyocess that determines that an

event relating to an gy BF&‘%r P?ﬁ‘é%&?@,s%?'?@@ﬁéﬂ ehemicah popstiuent and aghange in

concentration of detected chemical substances included in the obtained chemical substance-related
information, &Md B&tI 8 S oBBHRINER YT AAIBAE AN ARSoEMFTERRPENIGH o HREBHER the
process inclugliqgitresisferiangheia thenconmicanicatiomiunitathe phaifyica spbstanceinelatech ghformation

to the outside, I%'Prqe‘hl%“%aiﬁfn%ﬁh%QSFUfFPa@C%&Qé’éeaOftm%ﬁV‘%Ht W@Um@grﬁ%{@ﬁ:é‘é@@?t%ﬁﬁs
estimated from the chemmal substance-related |nform%tlo and/or a cause of outputting of the

estimated cheRfIBAF SUBSARERR" & FRE MetREA Y oringReam™O™Y USHRHEF BHIEHSAg the

processor acgjRidily @ ¢gdifging pattern of a chemical substance that poses a threat based on the
occurrence cause of the event via the communication unit and updating the threat detection library in

the local menl?oryhlésgnp%g}%t%%q%rggrg&egcilfgi%)p%tg%rlg.i%. 1T h§ Q}]ec}l}’od according to claim 5 or 6,
further comprising a sample storing unit operable when the
occurrence cause of the event is not established, to seal the fluid at the

sampling point in a storage capsule.

5. A method that controls an apparatus including: a detection unit detecting
chemical substance-related information relating to an unspecified chemical
substance included in a fluid at a sampling point using an ion mobility
sensor; a communication unit that communicates with an outside wirelessly
or via wires; a local memory storing a threat detection library including a
specifying pattern generated when a specified chemical substance that is a
cause of a threat was detected by the ion-mobility sensor; and a processor,

the processor executing: a matching process which routinely
compares chemical substance-related information obtained by the detection
unit and a specifying pattern for monitoring purposes included in the threat
detection library and outputs match information when the obtained chemical
substance-related information and the specifying pattern for monitoring
purposes match; and

in parallel or according to time division with the matching process, a
process that determines that an event relating to an odor has occurred
based on a change in a chemical constituent and a change in concentration
of detected chemical substances included in the obtained chemical

substance-related information, and outputs an occurrence of an event and
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further comprising the processor acquiring event appended information including images and/or sound
around the apparatus, and the processor interpreting a state based on the images and/or sound
included in the event appended information, acquiring, via the communication unit, a specifying pattern
including elements of an odor that poses a threat in the state, and updating the threat detection library
in the local memory using the acquired specifying pattern. 8. A program executed by an apparatus
including: a detection unit detecting chemical substance-related information relating to an unspecified
chemical substancelneloded avadlidthe cesamplihg potassing @ondomgnichikte sengor;ia
communicatigneWiiiial Geavnicate st QL g xtaiReshe Rl MR WHas: A1eRalgMREOrY storing
a threat detecti?n(ljigrg%ira Ittjaqiqg a ﬂ%egicgéin InatteEn ﬁggeorﬂﬁd Whgrqta}nscqggiifri]edc%heermkcéa}l
substance that IS 'a talise bt & threat wad deted e%leby% e |on-m§bﬁ?fy Sensor: and a processor,

the program 8BRFIABIFRFISSHTRAT ftidh HAPeCthRTP R ced? lBRECute! 2t prlateHIng pridcess which
routinely comypares ehesiical stibstpneariglatet tymaiortaiiamashby ibe Walesiion unit and a
specifying pattern for monitoring purposes included in the threat detection library and outputs match
information when the obtained chemical substance-related information and the specifying pattern for
monitoring p&rpbBBIHHRAT aRECTAING iR GA#4llePor according to time division with the matching
process, a process thattdeteconmasstinat dneepent eetatimgdouanader Sascoigcuy eohbbaseddma change

ina chemicakggﬂﬁ@&egg BothAChaRE 6'&@9@%@%@@”&3@%@16@@@&@%@&@@@ cluded in
the obtained tiG}emlcal substa[ice-related information, and é’?u;;p‘?rl‘éts an ocigurrﬁ?ce of an event and an
e

occurrence calfse &F e ‘doeh ,ethceoﬂ}g]clérgg %'éiﬂd#fb'&rgﬂ ,t\ﬂg thefc ﬁﬁ}n%%ﬁeo t'ﬁﬁit, the
chemical subd&taateirelaedongd rmmetien o e bisicde and sheeitiging deditrrénce cause of the event
including chemical substances estimated from the chemical substance-related information and/or a

cause of outputting of the SSUNARS 0BG FUBLrCes:
further comprising the processor acquiring event appended
information including images and/or sound around the apparatus, and
the processor interpreting a state based on the images and/or
sound included in the event appended information, acquiring, via the
communication unit, a specifying pattern including elements of an odor that
poses a threat in the state, and updating the threat detection library in the

local memory using the acquired specifying pattern.

8. A program executed by an apparatus including: a detection unit detecting
chemical substance-related information relating to an unspecified chemical
substance included in a fluid at a sampling point using an ion-mobility
sensor; a communication unit that communicates with an outside wirelessly
or via wires; a local memory storing a threat detection library including a
specifying pattern generated when a specified chemical substance that is a
cause of a threat was detected by the ion-mobility sensor; and a processor,
the program comprising instructions that have the processor
execute: a matching process which routinely compares chemical
substance-related information obtained by the detection unit and a
specifying pattern for monitoring purposes included in the threat detection
library and outputs match information when the obtained chemical
substance-related information and the specifying pattern for monitoring

purposes match; and,
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in parallel or according to time division with the matching process, a
process that determines that an event relating to an odor has occurred
based on a change in a chemical constituent and a change in concentration
of detected chemical substances included in the obtained chemical
substance-related information, and outputs an occurrence of an event and
an occurrence cause of the event, the process including transferring, via
the communication unit, the chemical substance-related information to the
outside and obtaining the occurrence cause of the event including chemical
substances estimated from the chemical substance-related information

and/or a cause of outputting of the estimated chemical substances.
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