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20 entities (building and building-like structures, especially, factories, manufacturing
plants, power [coal and oil burning] plants, homes, food making and cooking
establishments), and, vehicular roadways, bridges, and tunnels; (2) actively used and
operative vehicular traffic type ground sources, such as automobiles, buses, trucks,
vans, motorbikes, and scooters; and (3) plant matter and ground surface type ground
25  sources, such as trees, bushes, shrubs, plants, flowers, grass, and soil. Such ground
sources are (directly or/and indirectly) operable and controllable via human or/and
machine type operators or/and controllers. Exemplary embodiments of the present
invention are particularly suitable for applications which are based on, or/and, involve
monitoring, profiling, maintaining, operating and controlling, developing, and planning,
30 infrastructure and vehicular traffic, of human populated regions, where such
applications include the important objective of achieving and maintaining high quality

levels of outdoor air of the human populated regions, which, in turn, contributes to
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20  characteristic diameter (such as an average or longest diameter) of less than a specified
magnitude, for example, less than 2.5 microns (fine particulate matter), or less than 10
microns (course particulate matter), being referred to by the terms PM,s', and PMy,

respectively.

'Contaminated (polluted) outdoor air particulate matter' generally refers to

25  outdoor air particulate matter (as described above) which, by itself is at least one type or
kind, and form, of contaminant (pollutant), or/and is contaminated (polluted) by (i.e.,
includes) at least one type or kind, and form, of contaminant (pollutant). Alternatively
stated, there are two 'main' cases, and a third 'combination' case thereof, of
'contaminated outdoor air particulate matter'. Namely, in the first main case, the

30 outdoor air particulate matter is by itself at least one type or kind, and form, of

contaminant, and is therefore, contaminated outdoor air particulate matter. In the
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20 case, the outdoor air particulate matter serves as the mobile medium or carrier

(transporter, conveyor) of the at least one contaminant.

For either case of the outdoor air particulate matter itself being at least one
contaminant, or, being contaminated by (i.e., including) at least one contaminant, or,
being a combination thereof, then, in view and by extension of the preceding

25  description, 'contaminated outdoor air particulate matter' generally refers to matter that,
when a human (internally or/and externally) contacts (is exposed to) sufficient
quantity(ies) or/and duration(s) thereof, such matter is considered (i.e., either known or
suspected) as being, or potentially being, problematic, hazardous, or harmful to human
health and well being. Such human (internal or/and external) contact with (exposure to)

30 contaminated outdoor air particulate matter is generally effected by normal human air-

breathing mechanisms (i.e., via nasal passageways or/and skin pores), and by normal
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20 Teachings of or/and relating to monitoring, parametric profiling, and regulating
contaminated outdoor air particulate matter throughout a region, and of related or/and
associated subjects and applications thereof (such as monitoring, parametric profiling,
and regulating outdoor air, or/and contaminated (polluted) outdoor air), are well known
and taught about in scientific, technical, and patent, literature, and currently practiced in

25  awide variety of numerous different fields and areas of technology.

There exists teachings and practices of a wide variety of different analytical
methods and techniques, and associated analytical equipment, instrumentation,
hardware, and software, which are suitable for on-line (real time, near-real time) or off-
line analysis of contaminated outdoor air or/and contaminated outdoor air particulate

30 matter. Clearly, many factors, parameters, conditions, criteria, and requirements, are

involved that need to be identified, analyzed, considered, accounted for, and possibly
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are well tRﬂB\ﬂ}PgﬁnH“’Pg’ﬁ%fheasﬁlfﬂFeﬁ ‘?’P%‘@F@%’?ﬁ’g‘?sc(’f TH?E#?HC{?EY an‘iﬁ&%&%erﬁ

litengt ur(%fmﬁﬂ)% Cl(&)yfﬂ ggﬁécyraﬁngfé {rfpe Al NaRalisiisV Bhde@t YOk BoMBIHAHSH dbf f er ent

fields and areas tec Sel ected teachings and practices of
hyper - spespbctaiscop;agndwgn@mg etmahyss ipsinbipleshands pragtiegspwhichrare gsplogade for t he

pr esent |nvent|o scl osed |n ref erences ( I fFited

t her ei n) .analyzing ‘f’?ﬁlaglﬂ? e VATORS (e PrE 6 ;&mds LS ? lngdaa ergl%tgegﬁ ?‘oscopl c
i magi ng tlﬁ%ﬁ]?'uﬂﬂﬁleosfpecﬁﬁ%at hid sophiE6gited, Iamleanal ySI s, the nore highly
speC|aI|ze conpl ex, and sophlstlcated 25 spectroscopi c i magi ng techni que

of ' hyper-spe III?}?ér spéaﬁg'lﬁﬁgﬁgi iRNALYRI, Sgere tRip SRl @b11déEin Chyper- spectral

hyper - spectr al ng and ySi's system for on-line (real ting,
near -lIi5eal intaigese )andy pmfcéssingwmcg enpdyzing hyparrpeetodl | imeee mgta( g@qu(p%lp

22" hy por el DR orR ST ar AYOF R | DR O e &?%%%25.‘fnya5§°%ir‘% s

anal yzi ng, g#vh@atﬁﬁlg'ﬂhﬂ QbjBAP Bicr&dIeGichalk theTB@ee g@ie@alanﬂjecmfmpmtammagﬁh@ In
hyper - spe i magi ng rTU|tIp|eer|dS of view of an object (and
conponentage twadl é{gtﬁ\yn and taught about in scientific, technical, and patent, literature, and
currently practiced in a wide variety of numerous different fields and areas of
20 technology. Selected teachings and practices of hyper-spectral imaging and analysis by
the same applicant/assignee of the present invention are disclosed in references 1 - 8

(and references cited therein).

In sharp contrast to the regular or standard spectroscopic imaging technique of

'spectral' imaging and analysis, the more highly specialized, complex, and sophisticated,

25  spectroscopic imaging technique of 'hyper-spectral' imaging and analysis, consists of
using a hyper-spectral imaging and analysis system for on-line (real time, near-real
time) or off-line generating and collecting (acquiring) hyper-spectral images and spectra
(herein, together, generally referred to as hyper-spectral image data and information),

and, processing and analyzing the acquired hyper-spectral image data and information.

30 In hyper-spectral imaging, multiple fields of view of an object (and components thereof)
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object, the electromagnetic radiation is affected by one or more of the species or
20  components making up the object, by any combination of electromagnetic radiation
absorption, diffusion, reflection, diffraction, scattering, or/and transmission,
mechanisms. Moreover, an object whose composition includes organic chemical
species or components, ordinarily exhibits some degree or extent of fluorescent or/and
phosphorescent properties, characteristics, and behavior, when illuminated by some type
25  of electromagnetic radiation or light, such as ultra-violet (UV), visible (VIS), or infrared
(IR), types of light. The affected electromagnetic radiation, in the form of diffused,
reflected, diffracted, scattered, or/and transmitted, electromagnetic radiation emitted by,
or/and emerging from, the object (and components thereof), is directly and uniquely
related to, and can be correlated with, the physical, chemical, or/and biological
30 properties, characteristics, and behavior, of the object, in general, and of the species or

components making up the object, in particular, and therefore represents a spectral
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i nventi onlmvtgedImbjenttlaudeempamﬂmﬂ,utéleléﬂ apl ary enbodi nents which can be

i npl enented for real-tinme nonitoring, paranetric profiling, and regulating
cont am nat ed oﬂrbaimmgsajfror/taad trélatingatoemomit oreng, lphnamrgﬁmmofiéinge@}idowgumiag
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complexities, so as to be impractical or/and economically unfeasible to implement,
especially for commercial scale industrial applications. Accordingly, in view of such
teachings, there is an on-going need for developing and practicing improved or/and new
20 techniques for monitoring, parametric profiling, and regulating contaminated outdoor
air particulate matter throughout a region. There is thus a need for, and it would be
highly advantageous and useful to have an invention which includes various exemplary
embodiments which can be implemented for real-time monitoring, parametric profiling,

and regulating contaminated outdoor air particulate matter throughout a region, via

25  hyper-spectral imaging and analysis.

SUMMARY OF THE INVENTION

The present invention relates to real-time monitoring, parametric profiling, and

regulating contaminated outdoor air particulate matter throughout a region, via

30  hyper-spectral imaging and analysis.
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20 infrastructure and vehicular traffic, of human populated regions, where such

applications include the important objective of achieving and maintaining high quality
levels of outdoor air of the human populated regions, which, in turn, contributes to
achieving and maintaining high quality levels of public health, welfare, and activities

throughout the human populated regions.

25 Exemplary embodiments of the present invention address and overcome at least
some of the problems or/and limitations of teachings in the relevant fields and arts

thereof.

According to a main aspect of some exemplary embodiments of the present

invention, there is provided a method for real-time monitoring and parametric profiling

30 contaminated outdoor air particulate matter throughout a region, via hyper-spectral
imaging and analysis, the method comprising: (a) real-time sampling, and hyper-

spectrally imaging and analyzing, the contaminated outdoor air particulate matter,
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region. plurality®ef Q&skirate 166atRAS tABL R Nha$HA6A, fof gBodratisx angdrisyonding

enbodi ments of” the present invention, there is provided a systemfor

real -t i meplnshitst of Tealtima dogab gentaminage dudnar A4 RRat @ate Malisb A2 B IRIOFRREGE U| at e
matter throughout r.egl LA =S L al i i 3 i t he
Syt om cOMhrargeR AR sl WBEpie RRERGE (c) T0dT. B FRERAT, Baldbor

parti cul ayeath@tmeeomdupidadrdonditionsngebaragly and siathanenfidy rattherplprabessi ng
stations, configured for separate andé@a‘%gt aneous oper a}.i on at.a

cor r eSpon¥PAGIeplogRins omarRss sy pEEon e TeRT BTG BTGP IF%é"Pé’Hﬁgoﬁl}d and
for real -%dgg%ﬁggdg: 'égmerﬁ’tgr% 10 BYRESSRREC HiddaliYy |Jragidaginandoanabyaopy the

t
cont am na al r ticulate matter, separately and simltaneously
at the plweahértiyetobrobmieal abeaditions tdatarisformatioy eadkages tgctn associataspwiilii hig
plurality of real-tinme | gcal .contam nated outdoor. air particul e fmjter
tnﬁ 1 )

dat a- i nf oieRARLONOFIRagEY  derlfims sOFes g \itfln ARalYERg, % TPEEEPE 0n? Y b

plurality.fah@eRl oWRRbNE: PARICEREOMAEE CRilka- Tl dtios Packapas tid M@ redlitie
configured for separate and 15 sinul taneousrdggge’_r ation at the plurality of

separldt e looglatutdeny, weatberfmeteproddgieal raonAwiass nigspater Pagkagss.oiosgedal

conditions, separately and,.sinulta S J i t te
ocat i onoline et s RE RPIHIDE ISR ctefipnlcdt thRldn YalineBRPRAALE.
and anal ygjfsighatibR" p@ERer 8f ithg @neeiingePondiag pir upaticilyteofnattenl stowieg | ocal
out door weat her - net eor ol ogi cal conditions data-infornmati ong{])acka es each

associ at esaROmgiloenl geggrsn} i&{ﬂediﬁfé’_(‘?aii?’éfn‘?f f&‘l‘?dit‘(tﬁ’)‘: o/ @péb‘&m“& QPP fiait i on
processi nge and c%ﬁ%ﬂtg@tdu?c&% Ui} tyartf@iid grﬁﬁt? 5 Qbciatel) with 38! ¥dathte
identified ground sources o fhe contam nated outdoor air particul ate
matt er5 Woestidn) viaea gglobald dstainfoesatiore frocasieg dridr cogimounicatines rungfi ofs) f or

generating data-informatiqn of jdentified and classified ground sources of
the cont afﬁahatr@opreeﬁsae_srangﬁnalaa% t@ayss& %tdrr?ﬁ{]f”é’re 19???&38%88&0%%155’@8#8%; 25
(i) real bl oe Dr OELHTHMhHRADraMaL YE iHAkohheninABd vhiddBr hipatticaes Aaieat ed

outdoor ailr particulate matter data-information packages and the real-tine

| ocal out fioaealvivad pereratiigenseadob giad-dimecrsgifingl gregraphical distrérusaniPeFRmMitkages,

for real-tinme generating.a s of real-tine | i cal dist.ribution
par anet r i éatﬁl'é’? Ry B’Q?‘i‘%:?noﬁ‘Sf‘i"Péaé’“B?te? ﬁgtdggﬁt% 1arn119& E@t é%g%%%é’ogiog‘?léé
partisyl ateg)-fARfet RgionahPopaphRal distiiButlods adf geoguaphbiivalordfd djwntitaive i ons
of qualitative or/gand quantitative paranmeters of the contam nated oytdoor
air parti pukmetsrnef the corteminstes adegriair Ragdsnlale patigt dhrpughapt B regipp; ya

G 2171 but Mo SaPLnte RO HpGs T8 o Ih A 853 ) pBCapg D Seaonaen! co
processing and analyzing the set of real-time regional geographical distribution
parametric data-information profiles of the éontaminated outdoor air particulate matter,

25  in relation to the data-information of the identified and classified ground sources of the
contaminated outdoor air particulate matter, for determining at least one indication of
needing to change operating conditions and contaminated air output of one or more of
the ground sources, via the global data-information processing and communications
unit; (g) real-time communicating the at least one indication to an operator or/and

30  controller of each of the one or more ground sources of the contaminated outdoor air
particulate matter; and (h) real-time changing, in a controlled manner, the operating

conditions and the contaminated air output of the one or more ground sources, by each



data-information profiles of the contam nated outdoor air particul ate
matter, for real-tinme generating a set of real-tinme regional geographical
di stri butworopanassetri c data-informatign profiles of thecerantanvmaied
outdoor air particulate matter, show ng real -tinme regional geographical
distributions of the qualitative or/and quantitative 5 paraneters of the
contam nated outdoor air particulate matter throughout the region; and (iv)
real -t i mopRIAcEsStogrolled imfapyrdentg thhat et mk indiahtidn, therebyyiegniating the
geographi cal distribution paranetric data-information profiles of the

cont am nABHTYNIEG BRIdgpT aipparticelale gpaiteaiiropghoul HIEE#IOR; on to t he
data-infornation of the identified and cl assified ground squrces of the

cont ami nat ed ofyeepading afor apnshari wainapeperaof somer srerylayr FRPFFCAts 9b theast
one indicatjop.qof ' . ' it : 71 pat ed
s out putesht SRenBFERY SbrHIER SIRERCKIERRE e BRI R
equi prentconcemihigdradddopraif @atticuiafe neoemikiooghdu o tréptomt vik eager-opretral
indication to an operator or/and controller of ac{; of ihe one or nore
ground sooreRg 8ad aRdyssNthans S SOBRTIEHS: (3 ¢ PE%{P 1y of Jacal SRRIPRYNAeY, or der
for each t . t ; lo 54 RaNASia-ihfdbrRation SRites@hd ed
manner, tcﬂ"gg%%ea?%? iﬁ%ﬁgfgn@?ﬂﬁrgﬁgﬁgor{g@g%@ Iri{‘li?gﬁ;at gd atiar1 Oat Sut ? hereo_fé, in
response dtaticnbecomfigheddor speratenatidcsininbaneot epasiijorr & gudoatespapdingeplurality
contam nat ed outdoor air particulate matter thrqughqut .the region.

Accor di ngk ée%%fétﬁp?%aﬁ}o‘ésnﬁgmuﬁg%‘lts tht IF%‘@npraé"@eﬁf”girﬁ%‘/ﬁétﬁrflf’oﬁ%m@ﬁ%g’ &% steps
of rey - tﬁylﬁ%r-g;s&%ﬁ iirﬂggiﬁg\dn@wlyﬁiéggleté@ﬂtarnﬁﬁhtea biRlobosia batietlatinamdred
outdoor ai'r 20 particulate matter data-information packages and the

real -t i meseparetely eud diovitansaudhe at e pbwdity gifcgpadniPceionts fagderaimgramat i on
packages, and, real -1i pr.oc LN vzl = L

ocal - gocrastrie alsdFy BoEERma Al S RARELS s, SPpaBlool STkl

cont ami nagRsliFuiaARn Fckagbaldatlk ubsdcRutatbivittra separutd bbcpgord;qbiracblbsalitynof udi ng
the use of highly specific, 'additional' data-informati o(g 25 processing and
anal yzi nglogdctieatberaaetsprolagicah copdiign cas g Wtsy GOREREES oI PPN §24nd

i mprovd ng.. r d_preci Si.oR:{repr kbidchfidns. ofndt RS EaUihs
gene(r)1 tedm%l@ﬁf"ﬂ%sﬁg %%%%s?lt eagstfi318 ﬁllupzﬁlt% &Prsgl?ﬂgielﬁ%ktg;’ ' e?ddi ti 5nal '

dat a- i nf ome@suriap weabasattagrotpicahnaingditiony, separmélyuadosinandngrwbedtrtbe i s

based on accounting for, and using, (continuousl 0 1 odi cal,l
updat ed) Plé'éﬂhitjif Plﬁé‘gﬂaé‘}f%llioc("BB’Est’Jd’lﬁna?}Ba‘ér&F 5&% ?%Eﬁ?‘idyw%ége F%‘é"@ﬁf’eo%ag??%%{éa and
i nformati ﬂ&éﬂ{&é@% SXPIRAAT hr GRIEERAE 8S cOtreshbRdifE PHNEISOYF ¢@S-tiie local

cont am nat e oor dir particulate matter throughout the region, nanely,
of : (1) acttieml yeatbaemetnorobyzicaconditiongDd2tginfopn i@ patkagys1¢aeh 1ass@nUed 4

infrastructure type ground sources,, such, as i ndustrial. c relal

busi neks, WHHbIai é,ggaﬁ?ﬁgvg?(@, 103 Ate (Y et fg%(ﬂ%?l enag?' nlf{éllsnﬂ(t{?ll}i &’g‘lg%égggd and

bui | di ng- LdkRusichtisisUiBRE cotfip@el abk: Wi) ElassifytrgeRientifieil prundrsongeploirnhs,
power [coal and oil burning] plants, hones, food making and cooki ng{

est abl i sheantaminatednentdeasaic presiculatsa @iy  Whireiaghe Sravl SRS ae los3ted;
activel sed.and operat|ve. vehicul ar i R gs esuch as
aut ormbiyl ?u%g%§§§{?%%$sﬁrvgﬁgfaﬁhgt %atrt%?r&fte)gl,qatg&rfllgsgggot er‘(si; é}glg%?%légl ant
mat t er an?roﬂﬁ@ W c&UWTTHRE eorityina @ @unibos ainparinlasumhttashtoughsyt thusiges,

shrubs, plants, flowers, grass, and soil. i . .
25  (ii) real-time processing and analyzing the real-time local contaminated outdoor air
particulate matter data-information packages and the real-time local outdoor
weather-meteorological conditions data-information packages, for real-time generating

a set of real-time local geographical distribution parametric data-information profiles of

the contaminated outdoor air particulate matter, showing real-time local geographical

30 distributions of qualitative or/and quantitative parameters of the contaminated outdoor

air particulate matter associated with each separate location; (iii) real-time processing

and analyzing the set of real-time local geographical distribution parametric



A second exenplary 'additional' data-information processing and anal yzing
techni que or/and procedure is based on accounting for, and using,

(conti nuowel2y12am16kd peri odi cal |y updated) real -time | ocacT(bmil/onmsip
[ground-air] type) inventory data and 1 nformation of atnospheric gas
content, particularly with respect to potential gas phase contam nants in
t he outdoor air, throughout the region. According to exenplary

embodi Menj g, fotddBidA! HEERS JENHERbh@MindétE oRdbEOST pARRIlEs nilegOloelreg! cal
conditions are selected fromthe group consisting of: (a) 15tenperature;

(b) humi diimy; ggneyativgr ensttr P rpaleimer wgiond) srperdphistle distibutios) PRTAEKLNE t at i on

type, extent, and nove t; d (f) gl . .
Accor di nggatt?)'lr}&réﬁ;iﬂogr@fgﬁ%ﬁooéﬁﬁ% r?g) g?agquaﬁ%&ejﬁgﬁdégrg% r%{éﬁg@?} fe g‘ymgﬁéeﬁ%% -tinme
nMeasur i ngreQU{ife Ofegidal ebgriphiedr alsagiutiahs cdnthiet jodiBative pegaddrquedtitaivelg a
weat her - met eor ol ogi cal conditions nmeasuring unit configured and. operative

fo(rj 20 depasemetars, ofteaeentamigated OYiAoOT Al PaEKNa&’c’PP%,@@P E‘é‘géli‘%@g‘oé’héﬁ‘@zi ng,
ot 1 00 St BloctEH G "ELERNG 9 S8 of A0l Repibah Saiuphical

I nformat i ( or arr, parate | ocation. ccording to
exenpl ar ydiedadomepirametict deapifesnation prefiits f, thee avitemimattde outsioogi aal

conditions data and infornation of the.real-ting I t 5 ..

weat her - nRATHSHBIL PRI Tt HRH E?ng‘edéﬁt%(-“i‘fﬁf%?t}?élt ‘?foh‘%(ﬁ@wgfée@d gr?({e Céé%lfel%q ed,

measur ed, %x%ﬂﬁid 60HES 66 thePdonfdmin£R8 lou@Rr Qfr phEciifk |RMenIfoR WeteMinial fat

parametri T nmeasuri ng appar at uses: I'ﬁﬁ'llﬂ) an outdoor air tenperature measuring
ng

apparkx usleadti one adicetion 0bmeeding Ho ey Opasaling Fonflitignsatnsk eantapinated p

o_utdoor air barponetric pressure neasuring.a rat us: . (LM),: . air
wi nd novefERE FELLGY nrﬁggpﬁé ft g‘écfun?vs)oué%s’ou]?%c@r E(Zl}nrn(lgg%tr@% gﬂl t?%th type,
extent, apshiiRYRIRNtealtBiafWoniigudfRRigahe 4t leadi@né Widication ooinloperamir pr/ahdud

type, extent, and novenent neasuring apparatus. WO ) .
2012/ 001 6681BHET 1 paahaf) the @R or more ground sources of the contaminated outdoor air

particulate matter, in order for each operator or controller to real-time change, in a
15  controlled manner, the operating conditions and contaminated air output thereof, in
response to the at least one indication, thereby regulating the contaminated outdoor air

particulate matter throughout the region.

According to exemplary embodiments of the present invention, the main steps of

real-time processing and analyzing the real-time local contaminated outdoor air

20 particulate matter data-information packages and the real-time local outdoor
weather-meteorological conditions data-information packages, and, real-time processing

and analyzing the set of real-time local geographical distribution parametric
data-information proﬁles of the contaminated outdoor air particulate matter, can be
performed by including the use of highly specific, ‘'additional data-information

25  processing and analyzing techniques or/and procedures, for the purpose of refining and
improving the accuracy and precision (reproducibility) of the results generated by these

main steps.

A first exemplary 'additional' data-information processing and analyzing

technique or/and procedure is based on accounting for, and using, (continuously or

30 periodically updated) real-time local (bottom-up [ground-air] type) inventory data and
information of the exemplary categories of the ground sources of contaminated outdoor

air particulate matter throughout the region, namely, of: (1) actively used and operative



According to exenpl ary enbodi nents of the present invention, the real-tine
| ocal out door weat her-neteorol ogi cal conditions data-information packages
are sent woam2aoheseéal outdoor air weatter - nmet eor ol ogi calpceanziiii/H@Bst
measuring unit to a local data-information processing and comruni cati ons
unit which is operatively connected to 5and in conmunication with the

gl obal data-information processing and conmuni cations unit. Accor di ng
tOdexeﬁPliﬁfrystmﬁhﬁditpi&rlgmu@ﬂ dolecepy ashngs imwetnial, coomrhéreiat, dasinessrepyliécessi ng
and analyzing the real-time | ocal ouytdoor air.particulate matter .

dat a- i nf orAe, oindy seskdsglal, afﬁ’dlt‘ﬁﬁe(bflﬁ NSt f W&B’?ﬂg’lgﬁt 8@'6&“65’ especially,

weat her - | a9 i I b nll N§iP 'HuBih &N pRAGK a@Rses, if6od

per f or m?&@ﬁﬁgﬁ?qﬁgﬁlﬁrﬁﬂgg %é\gﬂﬁ([j&)?g%ai r, basedg]dgt a-information

pr ocessi ngaking and abokingestatdishmienish sndneehivubar edadveays, bridassrndaynpeds (dbwn,

air tq ground, based. data-infqrmtion.techni pr.ogedu :

Accor %i ngaclnéfg]é{%@ pag QP%T%%%Y%H%?gr %%ﬂfﬁ%pepgrggg%ts &{}g%sé%?%o%, gﬁﬁ%lg)%ﬂ%shrt her
i ncl udes gyse@tiarcksAnERhbOFLIRED ARE StdiersNghd(3aIpyant megttee ahdigenimdizastace on
accounting 15 for, and using, continuously or periodically Ed ted

real - ti netypogwung 6eurees, seh agrsghduskesasiubs, plats, HORRSoESY éf“g %fﬂd
information of ground sources of the contam nated outdoor air particulate
matter throughAusecohé exemipbmy ‘additionaAc detpdniegmetdore PEFRSFHURY BHLIRAIYERE s of
t he present, i.nven

X T

accounti n r, usi ng,

cont i faHoUsdrbdRfallp SipdReiC Aal-Mimendedl gBott@alupt grmndadd | typtibomtony, dagr enhd t o
air, type inventory data and information of atppspheric gas content in
out door  ainforntation gk eimospheriq S5 ewtent, particulario Wi feSPEH tQQWtﬁf?seﬂﬁﬁﬁi nent s

of the pr%eosn zﬂ}liniaﬁ'tg?rmllieg)g%dot()pg{r,ethidﬁ{g.’lmrthé n%lidhql_es correlating results

obt ai ned fromusing a a-1 nformatl on processing and 25 anal yzing

techni que baseqd on.accounting fo [ conti onhPeutRdcal 'y
updat ed real - t { FECTABEAP %’Betr?lg?ﬁyu%?bg&r]gﬁg% {;%thaei pf,}g%@g{gg%{r@%ﬁt ory data and
i nf or mat i @Bathér-AERUMbEQIT carlitidnst e scedtedri frah ethe ogtodpoconaistingaot | @l at e
matter throughout the regiogn, with results obtai nﬁg)fro usin

dat a-1nf ofemperasirepr &g e 4miiyantOaParariig PECHIFY ,bgg}rﬁd IBHV%B%BiJ e ng
for, and H&gﬁgaticg,?{}gk,f&%i'aﬁd%od%ﬁ{e'ne%sﬁalcyouldﬁ) egktbRaknd hbRerh@gal 30

bot t om up; un alr, type inventory data and information of
at mospheri c 9AAES }n%ntto éx%n?p%r?oaﬁb@diﬁmeﬁtgr&”ﬁ@%&seﬁh%\feﬁ%ﬁ{nthe real-time
measuring outdoor weather-meteorological ~conditions is performed usiﬁg a
weather-meteorological conditions measuring unit configured and operative for
20  detecting, measuring, acquiring, collecting, processing, analyzing, and generating, local
weather-meteorological conditions data and information of outdoor air, at each separate

location.

According to exemplary embodiments of the present invention,
weather-meteorological conditions data and information of the real-time local outdoor

25  weather-meteorological conditioné data-information package are detected, measured,
and acquired, by at least one of the following outdoor air parametric measuring
apparatuses: (i) an outdoor air temperature measuring apparatus; (i) an outdoor air
humidity measuring apparatus; (iii) an outdoor air barometric pressure measuring
apparatus; (iv) an outdoor air wind movement measuring apparatus; (v) an outdoor air

30 precipitation type, extent, and movement measuring apparatus; and (vi) an outdoor air

cloud type, extent, and movement measuring apparatus.



WO 2012/ 00168616PCT/ 1L.2011/ 000514 Exenpl ary enbodi nents of the
present invention are inplenented by perform ng steps or procedures, and
sub- st epswonorulvigesocedures, in a nanngr sel ected from POE/IHLAUMOSBINSI St i Ng
of manually, sem -automatically, fully automatically, and a conbi nation

t hereof, involving use and operation of systemunits, system sub-units, 5
devi ces, assenblies, sub-assenblies, nechanisnms, structures, conponents,
and el enents, Aendrdipgrtd pemplaregaibodiments of ithe present iavemioge the seal-time

mat eri al s, reQver cording.to actual. ste r syb- ps or
sub- pr oc38??:)/2%“?8%%5sW%%ﬁﬂHp?tg?l%é%?aZrﬁ°§ ﬁ%l-o ﬁ%\l ga,- 12 erg{agglg%gg ersrb#?esgﬁte

sub- assenfabh @S1ocHE6ka6brSATE weathettatetdorslpgicalmpumdéivns , mendrieg enirnbsa leaald,

peri pheral equipnment, utilities, accessories, and .10 materials, used for

i npl errentd%llﬁowlpﬂ@E@%ﬁSIW?Wﬁn’SP“Q%é‘“&i%IEF]bésétPeF%\Yéth‘i%‘ﬁ?Ct‘? ® steps
or precedur.es, - . : : g

nar v o, SHGaF ool T WAL pIcbt 0 BTG E o BeSsRE 1P LR R o

syst em unisdits, sub-units, devices, assenblies, sub-assenblies, nechanisns,
structures, conponents, and el enments, and, peripheral equipnment, utilities,
accessories, anecoi@he th alxemplipg feait®dhyentS w$ ithyg phaetwawentiosn fthervaead-tingr / and
an integrated conbination t F?ereof. . For exappl e, software used, via an
oper at i ngPresessiag) apdr appkyrisgetks nipakimspllara) OHSOAT it é’aﬁl‘cu[ﬁtfe prEent

| nventi ony¢an, ¢ Atf(&qu;?ﬂ%g%%t b¥&! the | %Eleﬁﬁlécl%gal biMd88r ether HRMMREI0BRal OF / and
an

functioni ng wrll?lfen 0 printed data, in the formof software prograns,

sof t vidr e comditione datasnformatien padkagesutsi peeformedisingr @) b9tdyrotupe grapod|taauages,

sof tware code, sqoftware instructions o raotqcol s, software al gori,t , or
a conbi na‘ﬁs?)‘ﬁd%tﬁ'é?ft@{)m"ﬁ‘“qﬂoﬁ’rog%é‘r?ﬁl aé‘ta aﬁaiya%&rt 81?%“&@5 FB& pf%ﬁfhérﬁ%n(ﬁ%ﬁlg A
exenpl ar yisri3Qdl AR grofhd,HaSe PILE &FbrmdNoaNEdRRyueaBnd plcedigeper ati vel y
interfaced, I ntegrated, connected, or/and functioning electrical,

el ectronic or/ %@&r&k%&?r&@ﬁ&mgi&@Odﬁﬁgﬁ@WQHé tp‘feseﬁtuﬁwkiﬂ'@iérﬁ,th&%ﬁu@&&;
S

assenbl i es, sub-assertblies, ‘'nechani snms, structures, 25 conponents, and

el enent s, inalndes pefatasinéoralationyirpenssing and idnalyzing, tegligess based N agr@un@Seri al s,
whi ch y.include one or nore conmpyter chips, integrat ircuits

el ectidoni PLANHHRg CORfHOUElyArPeLy I-CE(I-Y 88?4[%%‘3 reﬁ’g’&l -V\%lorcaglgmeﬁoren&lf?’i grgpnd

Ci rcui ts, 150fir atype Rl diRbyOdath N@H ERformative | ofi Bousd gblirdks of /tRadonmaalinged

oper ati ons. enpl ary enbodi mrents of the present invention can be

i npl enent @dddy airgianticudate matteyhseuedosiohbIeg®l-on of the just described 30
exenpl ary software and hardwar e. I n exenplary enbodi ments of the
present i nvent Aomrdisgepsexsmpary canhodimentard the tpreseap snventien bhpicotedar es,

can be perforned a . dat rocessor, such as a t .

2012/ 0016‘8‘81117‘%?/‘%{326‘{%}‘@816§ PAOGSHPE G dngllyding il hg 55;5%8@19?%??"%19“%%

| nst ryret | RRSandRGALRBhidoublyordRiBARANE @p8aEd et kintden ool -ap,ngoond f or
storing instructions or/and data, or/and includes nonvolati]e storage, for
exanpl e, @ aingype inventeryl datasiadoinformatio v \ABPPhEHE ZES CPRENLSIEPYIARPT alr

: R\S/tew:::)lnt rr1osug Bétatﬂgre%?otna' Optional ly, exenplary enbodi nents of the present

According to exemplary embodiments of the present invention, there further

includes correlating results obtained from using a data-information processing and

25  analyzing technique based on accounting for, and using, continuously or periodically
updated real-time local bottom-up, ground to air, type inventory data and information of
ground sources of the contaminated outdoor air particulate matter throughout the region,

with results obtained from using a data-information processing and analyzing technique
based on accounting for, and using, continuously or periodically updated real-time local

30 bottom-up, ground to air, type inventory data and information of atmospheric gas

content in outdoor air throughout the region.



5 include a network connection. Optionally, exenplary enbodi nents of the
present invention include a display device and a user input device, such as
a keyboarwoani2zzndsss nouse' . BRI EF DESCRIPTI ON OF THE DRAWCRER011/000Ri4s pat ent
or patent application file includes several draw ngs executed in col or.
Exenpl ary enbodi nents of the present invention are herein described, by way
of exanple only, with reference to the acconpanying drawi ngs. Wth specific
ref erence now Exemyplerydreantiodireentss détthel prdsenti gneintiegsert tilnpleménged by

particul ars,shown are by way of 5 exanple and fo ur poses of

1 Ust 1 aPTRRE AR Pobobteamand SYESERLR SppropsiBy SEEREARL slessh. 1
this regafgm ﬁxeegr@lqasécsﬂsmﬁ,hgrbftxﬁéﬁﬁlrau%%ﬂﬁ%torﬁudcmly,rmuyca@wmamﬁny;garﬂrzavm' ngs
make apparent to those skilled in the art how exenplary enbodi ments of the
present i¢pmebinatin theseobeinyplying tesdand @PeldHOR 0A\fypgE: Ufss sygtemsSub-units,

(bl ock-type) flow diagram qf npl_ar di f me d for
r eal .-'t(jl rre(ﬁ)err‘%)%els’t o?slsenragigeﬁdn%‘g)r %sr%g fglﬁ% ppgefc ?{?nﬁiggggcgﬁgﬁﬁ{e%’at %(gﬁ%?}t% E)Sbrgg(ipr
parti cul atlemeis} &id, tperiphghbbguipmesgiucitities; i acdsyqiss; apeé atatedials. megbregvand

anal ysis, in accordance with the present inventio%; FIG 2 is a
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particul at’e matter thfoughout a region, via hyper-spectral imaging and

anal ysi s, cahpomenfsprandn clerents| sany, rregipberal Rquipnping,h utiisgse caccegsozins,eredpl ar y

geogrgphical djrectipn.and distance grid (x:y.coord}nat X1 .S System,

V\/nelr tWéteé‘QgrrBfeélr @’r éWBged‘?‘W@H% aol?arﬁﬂgarsé}g{)éqmeg{ Bgﬂ}ei @ﬁ‘f arq ym)séleflltfoa le for
i npl ement jhaggitiie o peddRbAeY, BnPRAbIRPE Bf subhsrobRlubad p¢ QeEbimed by iy 1,
and for irrplserr%ﬁ?i ng theeexerrpl_ary grrbod? m_ahlsr?g of the B%Emst hod bgr eég%t ed in
FI Gs. 15AhardeatesBoftieteow)/and mnaiategraieth cempinaton Hecrpple sadtthe Sydami Bpits, WO

2012/ 001658u :-I-'I%'ll:l)%:r /dlelvi%gs],' jgsge%ileé, sub-assemblies, mechanisms, structures, components,

and elements, and, peripheral equipment, utilities, accessories, and materials, operate by

15  using hardware, software, or/and an integrated combination thereof.

For exémple, software used, via an operating system, for implementing
exemplary embodiments of the present invention can include operatively interfaced,
integrated, connected, or/and functioning written or/and printed data, in the form of
software programs, software routines, software sub-routines, software symbolic

20 languages, software code, software instructions or protocols, software algorithms, or a
combination thereof. For example, hardware used for implementing exemplary
embodiments of the present invention can include operatively interfaced, integrated,
connected, or/and functioning electrical; electronic or/and electromechanical system
units, sub-units, devices, assemblies, sub-assemblies, mechanisms, structures,

25 components, and elements, and, peripheral equipment, utilities, accessories, and
materials, which may include one or more computer chips, integrated circuits, electronic
circuits, electronic sub-circuits, hard-wired electrical circuits, or a combination thereof,
involving digital or/and analog operations. Exemplary embodiments of the present
invention can be implemented by using an integrated combination of the just described

30 exemplary software and hardware.

In exemplary embodiments of the present invention, steps or procedures, and

sub-steps or sub-procedures, can be performed by a data processor, such as a computing



FIG 3 is a schematic diagramillustrating the exenplary enbodi nent of the
systempresented in FIG 2, particularly show ng perfornmance of nain Steps
(a) and (WP 20f2z/ws6exenpl ary enbodi ment7 of the net hod presantoedodontd~l G 1,
in accordance with the present invention; 5FIG 4 is a schenatic di agram
illustrating the exenplary enbodi mrent of the systempresented in FIG 2,
particularly show ng performance of main Steps (c) and (d) of the exerrpl ary
embodi menplatfprm, h’éarn@tehmtdlg)taelslemhéﬂ afningirggtions. | Qphersdlydahe dlatg prpcesser
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or/and quantitiai inclde bdigdaydeties afid enseninpat dovice, andeavh kefieoardor/and nat ed
outdoor ajr particulate matter in the outdoor air, referred to as

cont am naf®¥Sout door air particulate matter concentration range (COAPM-a)],
for a plurality of exenplary sub-regions (SR j) and zones (Z-k) therein,

t hroughout the region (R— 1), in accordance with the present invention; FIG
6 is a SCReMR AP dgsexenplary wi ndow or view Wt hi n

20 the fi Juadr ar ( of the exenplary generated real-tine
r egi oral geogﬂ‘hphpatait aki pzttemtbapplmathnarfamncrludrsdmvapal rovimgs iegncysedfin| e of

t he contam nated outdoor air particulate nmatter presented in FIG 5,

show ng t #¥Pki n an exenplary real -tinme regional geographical distribution
of the contam nated outdoor air particulate matter conce trai) (grl) range
(COAPM a) of t heeBhiafmRAiBEnRidB Prartt P HIOBA AR SeSFHPECIOY WaY he

out door a 1 . d

SR 4) _andtbanic By SR e REPIARY abcd g Uy WIS ACRIEIO0 e
regi on (Rady,toithe dmunglﬁncéeta\ul tih ig hteespﬂiaﬁamthﬂ paranmlaxsrshown are byl @ay Pfis a

sche ic diagra | lustrati at ed xe rea
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of a 30Mujdvkn§&. OrmcafedesRma) 1ef dE:iB?lp@i@ﬂtt@mﬂqaé@dle@%ﬁﬂoﬂheaadcoﬁ@ﬁﬁymgﬂ ate
matter concentration range (nl-n2 tg/ nB) associated with_an exenplary

first typdragfingg makedapporantéo giose sk1lled in the art how exemplary embodiments of the

present invention may be practiced. In the drawings:

FIG. 1 is a (block-type) flow diagram of an exemplary embodiment of the
20 method for real-time monitoring and parametric profiling contaminated outdoor air
particulate matter throughout a region, via hyper-spectral imaging and analysis, in

accordance with the present invention;

FIG. 2 is a schematic diagram illustrating an exemplary embodiment of the

system for real-time monitoring and parametric profiling contaminated outdoor air

25  particulate matter throughout a region, via hyper-spectral imaging and analysis, shown
for an exemplary region (R-1) with respect to an exemplary geographical direction and
distance grid (x-y coordinate axis system), wherein the exemplary embodiment of the
system is particularly suitable for implementing the exemplary embodiment of the
method presented in FIG. 1, and for implementing the exemplary embodiment of the

30 method presented in FIGs. 15A and 15B (below), in accordance with the present

invention;



WO 2012/ 00168619PCT/ 1L2011/ 000514 contam nated outdoor air particul ate
matter (G ound Source (COAPM ), at an exenplary first test tinme (t =1t1),
for the ewermplxwyssei ndow or view withigthe first regi oralr/ipoadomsts (RQ 1)
presented in FIG 6, in accordance with the present invention; FIG 8 is a
schematic diagramillustrating a (sinulated) exenplary real-tinme 5

geogr aphical distribution paranetric data-information profile (in the form
of a nulti-col pIG.cded hdnated diaeant aMisratingtied evethplanr embodipent of uhat e
matter concentration range (nl-n2 1.1g/n8) associated w.th an exe gary
second t ypystest P@ﬁ%ﬁ%lms%%'r- 2epdticlarly showae pgrigimanss of ain §§P§i(§m"§?< ) mat t er
(Gound S ' ' 3 { ISt LR htihe t1)
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regi onal presaht arventid2Q 1) presented in FIG 6, in accordance with the
present invention; FIGs. 9, 10, and 11 are schematic diagrans
illustyating (BIGY & ehche@Xit dRipyant éRbistiating tye egeraplaiyc ambddistent lofitthon
paranmetric data-information profiles (in the formof nulti,-colar coged
maps) of YEMEBsseEhin G- ubayerlady shominginerfrupanceof fegin $isDS (hgdt at i on
range (nl; A | : s ; ' 1 of

gr ound so%%%gg&@gﬁt am nat %ﬁ&&d@gﬁmgﬁgesggﬁil%gﬁgIn?rg%bto gdra%?%wg%ﬁgge Sour ce
(COAPM) ) , pratenekepiia;y second, third, and fourth, test times (t =12, t3,
and t4, respectively), for the 'sane' exenplary w ndow or view within the
first regi onal Fiyasiiant sdhBRafi¢ diigsmnilkesiratingFinipleentatioraof chd amemplary h t he
present invention; 20FI Gs. 12, 13, and 14 are h(ima ic di &%ré,ams .
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ground source of contam. nated qutdoor air partjculate matter (G qund Source
951 Conphipite 8 g RnEinraed Sl 4 berBbaf ghadel SV R pElv e A T e
(t =12, {3ionaNGebdrapkiBAPERIIDGELNY of {4 ekbtfiplafaiBaligiie ALY (Mandaviver View
wthin thefirst regional quadrant (RQ 1) presented in FIG 6, in
accortancpamineter {¢pacenteasionrargeadrihe erntaraigted outdoor ajrjpagticulatonmatier inghe ar e

bl ock-t flow di f i - i -
(h) > s BBy AR ot Rt Bitode g e SR el |
moni t or i ng,30¢CORGNIRE, NBr GOplhAMN 8F @ReRpaAOAIb-REfonRBRL}G WnatARnBR{Z-&)

therein, throughout the region (R-1), in accordance with the present invention;

FIG. 6 is a schematic diagram illustrating an exemplary window or view within

20 the first regional quadrant (RQ-1) of the exemplary generated real-time regional
geographical distribution parametric data-information profile of the contaminated
outdoor air particulate matter presented in FIG. 5, showing therein an exemplary
real-time regional geographical distribution of the contaminated outdoor air particulate
matter concentration range (COAPM-0) of the contaminated outdoor air particulate

25  matter in the outdoor air, for parts of exemplary sub-regions (SR-1, SR-2, SR-3, and
SR-4) and zones (Z-k) therein, in the first regional quadrant (RQ-1) of the region (R-1),

in accordance with the present invention;

FIG. 7 is a schematic diagram illustrating a (simulated) exemplary real-time
geographical distribution parametric data-information profile (in the form of a
30 multi-color coded map)-of the contaminated outdoor air particulate matter concentration

range (nl-n2 pg/m’) associated with an exemplary first type of ground source of



WO 2012/ 00168620PCT/ 1L2011/ 000514 t hr oughout a region, via hyper-spectral

i magi ng and anal ysis, in accordance with the present invention. DESCRI PTI ON
OF SPECI RvO 2MBORISVENTS OF THE | NVENTI N 5The present i megntioonogsisates to
real -time nonitoring, parametric profiling, and regul ating contamnm nated
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Exenplsar ygaogtaphinal edistbutién spacdmefrioudatagoiprmaidomrpsolilel Yinadhe vierp gedl and

operative ipfrastructure.type ground sources, .such i trial .
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(essenti ajhy¥e JAY-nPYid/@PY8ssBEiatedi Wilh A8-dxelPlasy [suedndr §pe asfpesinl bource of
factories, manufacturing plants, power [coal and oil burning] Pl ants,
hones, f ocwhtarainaied catdPOr av Kiarticuéase amt%{ﬁénw) Sougise (COMEMY) aF theokidRfay s,
bridges, and tunnels: (2 tivel n ' Risilaardw af fic
type gr ourtF ey gﬁgl,sfegtu%%'e g{s: "at\tﬁ 8¥rm Pl Zgﬁggﬁesg%@?ﬁx%ga?y V\M:;tné'!;,ﬁ)bI ot or bi kes,
and sgpot &ithin A8 dirkB)eginahtuataintaR@G MY pepsentad is HiG.a6 eint acperdgnauwithsber ces,
such as trees, bushes, shrubs, plants, flowers, grass, and soil. Such
ground soPics®s IHCBUQRj rectly or/and indirectly) operable and controllable

via human or/and machi ne tyEe operators _or/and controllers. Exerrpl %gl
enbodi nent s of FiGfe 280pprd dhtare pehematis fiagramp dlustrating (ipulated) syewp
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and con devel opi ng, anni ng,
i nf rast r ugfulti-eoldndcodeldi eudps) bf afhki conmitmtedanoywdper atiedparggilams matiter e
such applications include the i rtant, objective, of achieving_.and
mai nt]aﬁpni FRPCANIGHIRY EANZE (0l dize HE/TR %?é?ﬂ?fﬁﬁ? with the 'spmg ﬁ’ﬁﬁma’a’gﬂmqa%a

regions, M]%r%nnd is'aultcgr& cSRAUGAIE @Ftdor 30 pRRYIaRI n@er TEréhad NSégrcdi gh

quality levels of public health, welfare, and activities throughout the

hunman popuC@ARM))egt eremplary second, third, and fourth, test times (t = t2, t3, and t4,
respectively), for the 'same' exemplary window or view within the first regional

quadrant (RQ-1) presented in FIG. 6, in accordance with the present invention;

20 FIGs. 12, 13, and 14 are schematic diagrams illustrating (simulated) exemplary
real-time geographical distribution parametric data-information profiles (in the form of
multi-color coded maps) of the contaminated outdoor air particulate matter
concentration range (nl-n2 pg/m>) asséciated with the 'same' exemplary second type
of ground source of contaminated outdoor air particulate matter (Ground Source

25 (COAPM)), at the 'same' exemplary second, third, and fourth, test times (t =t2, t3, and
td4, respectively), for the 'same' exemplary window or view within the first regional

quadrant (RQ-1) presented in FIG. 6, in accordance with the present invention; and

FIGs. 15A and 15B are (block-type) flow diagrams of [main steps (2) - (d), and
main steps (¢) - (h), respectively] of an exemplary embodiment of the method for

30 real-time monitoring and regulating contaminated outdoor air particulate matter



A main aspect of sone exenplary enbodi nents of the present invention is of
a nethod for real-tine nonitoring and paranetric profiling contam nated
out door awo 2permiesal ate matter throughmut a region, vi aPoypeIHEp@Stsr al
i magi ng and anal ysis. An exenplary enbodi nent of such method includes the
following main steps or 5 procedures, and, conmponents and functionalities
thereof: (a) real-tine sanpling, and hyper-spectrally imgi ng and
anal yzi nghrdulgkowton teggiom atiz thypartspoctral dimagingr andcarlabysis, nmaceardanse pritlathd y and
si mul t aneousl y. at each of a plurality of separate |ocations throughout the
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associated with a separate location 10 in the region; (b) real-tine
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ground sources are (directly or/and indirectly) operable and controllable via human

O

or/and machine type operators or/and controllers. Exemplary embodiments of the

25  present invention are particularly suitable for applications which are based on, or/and,
involve monitoring, profiling, maintaining, operating and controlling, developing, and
planning, infrastructure and vehicular traffic, of human populated regions, where such
applications include the important objective of achieving and maintaining high quality

levels of outdoor air of the human populated regions, which, in turn, contributes to

30 achieving and maintaining high quality levels of public health, welfare, and activities

throughout the human populated regions.



5 separate | ocations throughout the region, and for real-tinme sanpling, and
hyper-spectrally i magi ng and anal yzi ng the contam nated outdoor air

parti cul ave 20mtdoesss separately and si nail t aneously at thecphuzoal/bdogi4of
separate | ocations, for generating a corresponding plurality of real-tinme
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dat a-i nf ormati on packages

30 Another main aspect of some exemplary embodiments of the present invention

is of a system for real-time monitoring and parametric profiling contaminated outdoor

air particulate matter throughout a region, via hyper-spectral imaging and analysis.



20 and the real-tine |ocal outdoor weather-neteorol ogical conditions

dat a-i nformati on packages, for real-tine generating a set of real-tine
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at the plurality of separate |locations, for generating a corresponding
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and anal ygl or generating a corresponding plurality of real-tinme |ocal
outdoor air particulate matter, showing real-time regional geographical distributions of
the qualitative or/and quantitative parameters of the contaminated outdoor air particulate

30  matter throughout the region.



30 out door weat her-neteorol ogi cal conditions data-information packages each
associated with a separate location; and (c) a global data-information
processi ngoantk/mossguni cati ons unit, configured for: (i) pcirasmiiyioso
identified ground sources of the WD 2012/00168625PCT/ 1L2011/000514

contam nat ed outdoor air particulate matter, wherein the ground sources are
| ocat ed t hroughout the region, for generating data-information of

i dentified andAgdtB&Sinhinedpeit @i Rdmsaxempiarp embbeinemint afiihe airesdnoinveatoon ai r
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t he contam nated outdoor air particulate matter, .for determ ning at | east
one i ndi c&iea-t&ne n‘@@ﬂﬂlﬁggtWt%nﬁéataifémﬁﬁef’wgo%%d?‘l"idt‘:}ﬁgls’aﬁﬁpaé%t%tyaﬁ? at ed

air o pu§im?1§ta1?&)%sl raé ?%L[?u%féigf %?%QWQCQMSPQ% m@hekr (s hcHr OB e ithONS

equi prrent’, configure conmuni cating the at |east one
i ndi cat i ofeal-timansampEngtiongimg/ anblarebyring [fbegensfatiogehcasfespindingpluglityref

ground sources of the contam nated outdoor aitr.. 25 rticul ate ter, in
or der forreéhewe&ﬁﬁla?%go%rw%ﬂ rF’B’FtF%rPEOLgbC SRPIIORT dgﬁaﬁtﬁgfn aﬁ}r)]n gggl%)aﬁg £r ol | ed
manner, tfenhoRes@itbd it A debi afasSloaisbit qaY Al tixiee froakdsimpubidibndlpgingahe i n
response to the at |east one indication, thereby regulating the

cont ani nateshtimetldemd reoatamipated iogtdoar eirrpprtianate Hpasicy atarinfimatignipgpkages

Exenpl ary epbodi nent s of e, pr i1 1t 1LQn: € :hal 30
tochnibal MHbaRurEE ok, feat, il RGP i RUHARo BE VB AL EL 7

t eachi ngspsfkagRNifé0FdangimePaérRiding & spr of irédlngne doudl peggrhpticalgdisoibubon nat ed
outdoor air particulate matter throughout a region. Exenpl ar% enbodi nment s
of the prpyemetricrdatminformaiignmseiiles vﬁiwma@m@%%ﬁﬂew A PAHIPFHFOBUCT

showing real-time local geographical distributions of qualitative or/and quantitative
parameters of the contaminated outdoor air particulate matter associated with each
25  separate location, via a global data-information processing and communications unit; (e)
real-time processing and analyzing the set of real-time local geographical distribution
parametric data-information profiles of thé contaminated outdoor air particulate matter,
for real-time generating a set of real-time regional geographical distribution parametric
data-information profiles of the contaminated outdoor air particulate matter, showing
30 real-time regional geographical distributions of the qualitative or/and quantitative
parameters of the contaminated outdoor air particulate matter throughout the region, via

the global data-information processing and communications unit; (f) real-time



and overcone at |east sone of the problens or/and |limtations of teachings
in the relevant fields and arts thereof. It is to be understood that
t he presew0d 20rv®ndsson is not |limted izy its applicati onPCo/lLivel/d@ssi | s of
the order or sequence, and nunber, of steps or procedures, and sub-steps 5
or sub-procedures, of operation or inplenentation of exenplary enbodi nents
of the method, or to the details of type, conposition, construction,

ar r angengptbeessingesind amdlyaingbete, sef of heabtisieemgiorial sgeogyephmal sligribwiiars,
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forth in the followng Illustrative description, and acconpanying draw ngs,
unl ess ot doatamisated petiobr el paytiadate enpticarfor detelhiming alslepst dngviagicriem ebn be

practiced or, i npl enented gccordi to various other [ I i ments
and in va‘?‘iee%r}gtcﬁé?gea?ﬂeéaiﬁlﬁt"rc\?gﬂ&/gf/@g CPRIINYG CSJ(;aIf 83{5’3?8%%% }sgfglogé) ?ﬂat al |
t echni cal nandosid §lrbdsi &idveHedglobhledata-infofthaish piocpdsimsesd com@thnietions

t hroughout the present disclosure have either the identical or sim Icgr

meani ng anit oiginaedlimm semstueigting tBhet deashoaf Hadigaldan (9 AP PREFECRPYARG whi ch
this invent|gf. 05 ONFSt HY loﬁ? dr %&g%lﬁﬁ SREES o GRd bynidialdapedoftiost At ed

her ei n. raseol ogy, term nology, and, notation, enployed herein throughout
t he presepirticlilse | mstwreand €h)f eal-time gungiogeimt descliediraoneratie spaatinl not be

regarded as |imting. 20 M, r, all technical d ientifi ,
{ er 0 or seaduiiqph ed e ConATRAE Gl oDt aidfe Ouo SR Hego U P SRE B i eq.

in the ab ' 3f KELBHR0SBE bl RASH orRIBIRENGY, [tHerSby Fdgitlatiak|ie
appl i cabl e?%ltgllt ﬁlle&l)ﬁ%ﬂg?r at i&\i/)e degcri ption %f 1t he enbod?rneynt sgfmaelx%rrpl es,

and appencedhminaiedoptdobr tinpanicelatermatteneonglout themggidnat el y fol | owi ng are
sel ected definitions and exenpl ary usages of words, ternms, or/and phrases,
whi ch are usedAz5sthehmaiigipett dffseme ¢xeatplay iewdodaseonts pf therpresent inveatiempl ar y
enbodi nent s, exanpl e

are especiSaPf y ﬁgteéxglzt’m %Eglft?lggglg‘ggi?(gﬁ{ﬁahgg irﬁg{;lg{é?ge BhEREN iﬂo\ﬁgc?c}oitr ﬁ%ﬂ’ and
fol I ojy ngg&rﬁ&ﬂ&e%dﬁ& BRohghodt MELPiGH, ve YPRREpeehl {hipifg and analysR. , and ' the’,

as used herein, may also rtefer to, and enconpass, a plurality of the stated
entity or S00DAGCLeeriflh&SInftBRAN: S6 SREF! AL Mty R BNowha! athier el n,
or, unless the context clearly dictates otherw se. For exanple, the
phrases: t@npotichts,and funteioneléties thanofaggenilhisality oflocal@ontaminated outdoor air
2012/ 00168627PCT/ 1L2011/ 000514 . . . . .
particulate matfer monitoring, sampling, and - data-information processing stations,
configured for separate and simultaneous operation at a corresponding plurality of
20 separate locations throughout the region, and for real-time sampling, and
hyper-spectrally imaging and analyzing the contaminated outdoor air particulate matter,
separately and simultaneously at the plurality of separate locations, for generating a
corresponding plurality of real-time local contaminated outdoor air particulate matter
data-information packages each associated with a separate location; (b) a plurality of
25  local weather-meteorological conditions measuring units, configured for separate and
simultaneous operation at the plurality of separate locations, and for real-time
measuring weather-meteorological conditions, separately and simultaneously at the
plurality of separate locations, in a manner synchronized with the real-time sampling,
imaging, and analyzing, for generating a corresponding plufality of real-time local
30 outdoor weather-meteorological conditions data-information packages each associated
with a separate location; and (c) a global data-information processing and

communications unit, configured for: (i) classifying identified ground sources of the



mechani sm, 'a conponent', and 'an elenment', as used herein, may also refer

to, and enconpass, a plurality of units, a plurality of devices, a

pl ural it ywof20mewessbl i es, a plurality o5 nechani snms, a plparaLionyows14

conponents, and a plurality of el errents, respectively. 5Each of the

foI lowing terms: "includes', "including, 'has', '"having', 'conprises', and
‘conprising', and, their [|i ngw stic / granmati cal variants, derivatives,

or/ and C(mjntayanﬁsd oasloosed batieilate matders wheredh dbi tggpunldusouﬁms 4rg dpeaiedl t o' |

e SRy by S0 e es PSR, P B Lol i

the corré ] ol ne or “operatively

attached' rOM‘ﬁlﬁé’(ﬁrcele teconR@iinhted BuoBNae arﬁﬂulal@ﬂﬁ‘it&ir lth:f@ughvulﬂthe 10gion;
operati ve attachnment, is according to a physical, or/and electrical, or/and

el eclt roni @) real/tamed pracesarg @af analyzingdthe| eaktime Haca Lontagrinated g0 i at ur e,
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é‘(&;ﬁ éﬂt&?sdﬁgﬁ%hﬂﬁr o equ&{fglggggdortﬁqa%aﬁ%egg&%l egiiggsent and

conpo ent air as us ereln,
gener al | ywdsﬁﬁ@rrﬁeté@romgﬁca\]/vhomditw@s ﬂamatfednmmqgmrka;ge(spmr -rodl- tdnc)lgsx)er@tnng)ut si de

of (typically, automatically or/an nual ly cli, ntr | | abl d
types’ of atet O k- Hmednealge a(ﬂinca dqstﬁ yetrig lgn%&fﬁ?ﬁ% ?éose

continu O;‘tzlle ?éﬁm' V\Eﬁﬁzﬁ@dj ohitdoBY aid WARRS1 48 n?att@f'i' sh¥whasteal- tlﬁfEQBgalt éb@gfﬁ!phicﬁﬂ of

ot her wa out door ai'r is used or/and consuned door Air
Parti cul adlsirlwhﬂldmsrof quahtatﬂ?h@r/phd quentitaiiMedproametiers qfatrhmcemaaneath@pu@por as

used herei.n, refers sse t|aII an i

si ze( 3&58 %(?feasfo"‘%%ﬁ‘@j Wit oA Se%‘hfa L9 E‘?f)g%%lq é( H)%% &%’Yf

mat t er be&dag dnﬂly@ﬁ‘l%t itRe!| @k e of OfeaPfifni Gotant gledglrdffh)ca(Sdistrd)unbﬁS@)rafmtrm whi ch
is present in orf throughout outdoor air. Such particulate (or particul ate-

25 | i ke) dm-tréerm%wmmﬁ&ér@dhw%@mvgatcdapv@e?rner pertiylate mafiey 19F rednveyed

by or thrg i Such.,.part alP e
composed Bfengdisilipeot“RE8h AL Sk Rpub Bebesph il b,
quant i t y(d£sinfosmdionrprofirs cfntle dostamitai¢d omslodiheir gafticuddte mmtegashowmg/ and

organlc mat er.i al or subst Such t | at I ik
At oS 1 oreEl HHertoglogtbiesORRr: SPLMFORT np s B OF R PER Rt pe
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parti cul atie) feal-tioer piocessatge-ahd kamplyzing the set of real-time regional geographical
distribution parametric data-information profiles of the contaminated outdoor air
particulate matter, in relation to the data-information of the identified and classified
20  ground sources of the contaminated outdoor air particulate matter, for determining at
least one indication of needing to change operating conditions and contaminated air
output of one or more of the ground sources; and (d) communications equipment,
configured for real-time communicating the at least one indication to an operator or/and
controller of each of the one or more ground sources of the contaminated outdoor air
25  particulate matter, in order for each operator or controller to real-time change, in a
controlled manner, the operating conditions and contaminated air output thereof, in

response to the at least one indication, thereby regulating the contaminated outdoor air

particulate matter throughout the region.

Exemplary embodiments of the present invention include several special
30 technical features, and, aspects of novelty and inventiveness over teachings of
monitoring, parametric profiling, and regulating contaminated outdoor air particulate

matter throughout a region. Exemplary embodiments of the present invention address



WD 2012/ 00168628PCT/ 1L2011/ 000514 matter having a characteristic dianeter
(such as an average dianeter, or a |longest dianeter) of less than a

speci fi edworgritvuse, for exanple, |ess2d han 2.5 m cronsPCrin®1penosiacul at e
matter), or less than 10 mcrons (coarse particulate matter), being
referred to by the terms ?M 57, and ' PMLO1, respectively. 5 Contam nated
O.It door Air Particulate Matter, and Contam nants The phrase

' cont am natdedveacdmoar ladst spmetofcthe gireblentst @vdnd hmitaSens b techinggyéméhal |y
refers to putdoor. air Rartlc late matter (as defined above) which, by
itself is® aftélégfsa%é 1 5896 ki nd, and form of contam nant (poI | ut ant),
or/and is contam nated (polluted ., .Includes). at | east one t(}/pe or

kind, and for it ioio t@mamqvéﬁbatfzﬁ Prﬁéqqt ER‘@HF?H IS0t é‘PH il 8 PPRICRIAY!O ¢ her e
are two ' fiRid gtallg 3% B ox%@xdmas E]Im:ﬂcg alPHRhBat | bf)gle &Sﬁrogz&ﬁfr&o%nd 9fib-steps
' cont am nat ed outdoor air Pcul ate matter' . RNa firsttmain

case, & heorosibdmrocedares, pﬁlopenaubmtoe muptefne:mtatlsmb;f mctegg)llzfrymtméas@nt@@é tltleype or
ki nd, and f%hg] of ci‘oné an&n&gt, and is.theref or e, cont am natted (é)ut do air
parti cul aRERds Pefo hendeds UeBRgCMBPHRENs EOPSHHE Bl YEBETRPE S5 s & at e
matter ispiferb¥riths &lybted GRAJ, aFsRANEub-ts! AehREs, dsianisliehdody-aRemmblies,
particul ate matter is contam nated by (i.e., i ncl udes) at |east one type or

ki nd, andmfdhamsmef stoefuigsi campOneiifel ¢lemenisr and reonfigwiatians, naide dpsbedbr ai r

t | at e e thi
part Ul o S Skt G B T S IRt SR e,

casesi(of o méeHim aieefdm@wﬁ]@g) flus@htivepddstiiptidrgtand rmt@mpauy]’ﬂgadmhnmge unless
' cont am nat ed out door ai rﬁtgartl culate matter', for 20brevgy, gerel n
abbr evi at @4eragsa KBeqyaGadht ez berefrer nThy @epSeR) invention cap, et%‘raFﬁlce

' contam n?rml?melﬁ?d Hé&ﬁjdllﬂg 8 Vario@E %Eialﬂltéfnitﬁfeeérﬁbéd?m@% eny! 1ﬁ|v|ai/ioﬁ‘sﬂ ¥ehky pe(s)

or Kkind(s , and quantity(ies), and, ranges and
distrlbutﬂammnhhew3®f of natter t hat, when a hunman (|nternally or/and
externally) contacts (is exposed to) sufficient quantity(ies) or/and
duration(s) therreafso tétbehmﬂaﬂsmﬂ that atbrshmieal eohd(sciemtific evdrtie rter@®, ke or
suspect ed) as bei ng, potentlaII%%belng groblenatlc haz

rdous.
har nf 4 tﬂlrhﬁfﬁaﬁs%mﬁeﬁl thiqughent theipregentTA le’é‘frﬁshavéo‘?ff}ﬁﬁltﬁ gel(J’él)caloéﬁd |
' cont am ngped, meﬁﬁ‘ﬂg 2 &lofn Jh(‘ﬁrﬂg W kood b@f@}f@@t draBlary il1aA1Re aFQH itAEN Ves,

or/and conj ugat es S use el n, are synonymous W th, and equivalent to,
t he respethis ievdngions belpags, utalkes{ sc)thera«mt Spmlﬁml@d definedl ahetated | kayainstic /

0L B A S S St A o PO RBL BN AP i a1
used her ejjelosfPagdct! B0 HRBHRE RETdekrgflibh/ HI0SbALd not be regarded as limiting.
20 Moreover, all technical and scientific words, terms, or/and phrases, introduced, defined,
described, or/and exemplified, in the above Field and Background sections, are equally
or similarly applicable in the illustrative description of the embodiments, examples, and |
appended claims, of the present invention. Immediately following are selected
definitions and exemplary usages of words, terms, or/and phrases, which are used
25  throughout the illustrative description of the exemplary embodiments, examples, and
appended claims, of the present invention, and are especially relevant for understanding

thereof.

Each of the following terms written in singular grammatical form: 'a', 'an’, and
'the', as used herein, may also refer to, and encompass, a plurality of the stated entity or
30 object, unless otherwise specifically defined or stated herein, or, unless the context

clearly dictates otherwise. For example, the phrases: 'a unit, 'a device', 'an assembly’, ‘a



A contam nant is conposed or made up of essentially any type(s) or kind(s),
form(s), size(s), and quantity(ies), and, ranges and distributions thereof,
of i norganDeorioassd or gani c material (s)7, substance(s), a@ow/jLEpEcIss and
conponents thereof, which is/are in a solid (e.g., particulate, or

particul ate-1ike) phase, a liquid (e.g., solution, or 5 suspension) phase,
or/and a gaseous (e.g., gas, vapor, or aerosol [gaseous suspension of fine
solid or teduhdnm)antdooipesemt, rand| 'a ietegnenbly euighauberain; jhayphlss gefendeormi ng t o
its conposition or ke, up,. a.contam nant .i s definabl e.and. characterizabl e
by ser BEORPHSGE BRITEY P iR A B i85 SFEE 1 Brsgidar SHRvBfis
or/and cham.68) of (AbafRRKEsC ACPRIAIAG! of REMBERdn!ESandC haplacdiey i¢it tlemen@Nd
behavi or.” 10Types or kinds of contam nants which are particularly

appl i cabl respestivelpl enent i ng enbodi nents of the present invention are the
various different materials and substances that originate (i.e., emtted,
exhaust ed, outPach ofnthe folloeongr teamns: 'orchaied, fiededing'eihas'wéhavingt, ccamprisedr ai r)
from grourz_g| sources of contam pat ed. oyt door azj L par.tliltcul ate naiter,

Exenpl ar y"at QGBI Ee - o1t (BT o MBS o g'amamatieal Varignts;  detivailyeys aiands g
oper at i Vecdnfifga8! dsUsbd h&relny AR a6 MO SO BLERS ligitsdtoRs i ndustrial, o
commerci al , " busi ness, public, private, and residential, entities (building
and bui | di ng- I+ ' brady hefeh i€ SoquivaniatigCletbrd AQ tRd ant s,
power [ coal anﬁPﬁhEﬂ%%ﬁ?elﬁi‘ﬁ?‘?t@%bﬁ%ﬁ&?08’5’ I”I’al?i ng ang cooki ng

est abl i shererspindirnsynonenpeuplanses dedvivsly jofredyes opartivelyratiached’, where

20, 2k orihp abaBiiv JRBREH opEd A e i Tein b RAGRRET § BRNLHRE 195y °°

pl ant mat{igkicand qyadnd ekdfiface byafl grepiendnispureRsd Stwebhanscal,r eegandushes,

shrubs, plants, flowers, grass, and soil. . Two specific %gpes or ki nds

of cont antleirrrmeehainigl.i RAHISF OF MGiuEe cnyAYPRCYAIONY LYRES andwkiads of Srid¥aithi ch

are enmtte i i r.or/and make their way into 25
or?angiggftgfg}a% ed&ﬁ}nﬁen? ld}l((jj g(?rgnxg(?rllel&]lts.

out door ai St, Ori g fromessentially all of the above

stated ex es .ncluded in the three exenplary categories of ground
sour ces, A nfrastructure type ground sources, vehicular traffic type

groung; sour cesTh@prasd®bafioonair’ ¢ uswacheginuschesllyfratees toypie whiduisdosaned ces,
and (b) pollen, originating fromplant matter and ground surface '%Ft)eg
Wers.

ground sottdesss (pHratidoarsaiof putsideoth (yrirallyn agfemaperlngryand) BTN Y
30AI 1 of . éo roﬁgﬁgfflgge? tgfg?s{ Xipﬁﬁlcﬂfralkéﬂ?ﬁi%s %fe,,cﬁﬁfd%ﬁsg?h?%hihﬁ' is normally

non- parti cula n Iculate forns, "are em exhaust ed, oudt put)

i nto out dantingdusly buedthed ithiey hutnaesodnl /daitydesisearnong deinmeiaschf @uhed owuys &i r
particulate matter, or first interact with particulate (or/and

parti cul aWB‘-CPiOI'&%OOE@ﬁb%‘i?@ﬁf’é/aﬁc‘ﬁﬁ’t"&“%'r air which, together, then becone
contam nat ed outdoor air particulate matter. Mre specifically, for the
secordd caQutdepr AbParticlete Matter particul ate matter itself not being at |east
one type or kind, and form of 5 contam nant, then, such outdoor air
particul ar matThe phsse dvtdaer radn paftipylaigt mpigers tas gised thppsan, ogengialy 1ef6i% 19 or m

of contanm nant ..as a resu of .on rJ S| J i.cal_kn ti
mechani snESSPRREN - 28y pﬁ'}?géséai)r ol?l?g(ﬁg éﬁg@cgﬁga@gﬁﬁ ?ggﬁ &t ’akﬁ{ggsgﬂ;ti on)
exi sting Bigkiaasns Rredl et beipgrh ipadiailfe ot paticalad-liked (stlid phst) one

contam nant, whereby the at |east one contam nant is ph)(si cal Ig/ .or/ and
cheni cal | fprapsdvichets preseahdn or throughout outdoor air. Such particulate (or particulate-

25  like) matter is considered as being ‘airborne’' (i.e., moved or conveyed by or through air).
Such particulate (or particulate-like) matter is composed or made up of essentially any
type(s) or kind(s), size(s), and quantity(ies), and, ranges and distributions thereof, of
inorganic or/and organic material(s) or substance(s). Such particulate (or particulate-

like) matter is either visible (macro-sized) or invisible (micro-sized) to the naked eye.

30 A well known and commonly used convention for characterizing the size of such

particulate (or particulate-like) matter is based on the particulate (or particulate-like)



10 adsorbed on or/and within the outdoor air particulate matter, which

t oget her becone contam nated outdoor air particulate matter. In such a
case, thewoubrbowouesai r particul ate matt2% serves as the wobiL®iveasum or
carrier (transporter, conveyor) of the at | east one contam nant. For either
case of the outdoor air particulate matter itself being at |east one type
15 or kind, and form of contam nant, or, being contam nated by (i.e.

i ncl udi ngnatier havieg aod@ragmeﬁ@rdlkinm@r (s ﬁsoﬁm avefage ofiemichadtt @ lengesbei ng a
conbi nat i ew and Jby, o]

definiti O%gme{]e flfersﬁ hgg edSpeC{ﬁc?g %ltq}d%iafro eur @t fésm}fahhfs I%I;el(réllgo(r%gtlIqq “refers
to matt erpirfiailate \Wheer)g ohwmmahllrmtxﬁrcmisl(yomd paitcexte aniael), }b):mgoélﬁe&eﬂ $o(is
exposed to) sufficient quantity(ies) or/and duration(s) thereof, 20 such
mat t er i sb:ogderas BM26 and PMyp'y iapeclivgdin or suspect ed) as being, or
potentially be| ng, probl enat | c, hazardous or harnful to human health and
vveI)I Bei ariiarid) My 4L A 11, gitsct with (exposure

t o) contam nat (o] [ ral f db

nor mal human a’??e: lf‘ntr % CRgl!aﬁm?cﬂg(ﬁ Oq.llf(lkﬁ)% algm}gz{rﬁéul'at% gl%ﬂgf aL yus%éla ﬁ%&@f /ay d
skin por egémraanydeﬁys mczmﬁamorraurpam@ﬂarte mnt:ﬁ(@ts ldaﬁne&aﬂao@e)(wbﬁ:uﬂe;) umfc]bam sns
(i.e., direct contact (exposure) of non-porous areas of skin to air)

Ground Sol§AHt ety PESH tRRS- r@@e@“&uf’&&@?ta%‘?anp Pl /a0 16 SPRERRUNHES ase
' ground S@:%Bg?%fiffb Cg;éte fisncg@ts@gap%gpgﬁe alge RRMLAEUARL S0t b€ LontaRinanped

her ei n, sent 1 al yayentltythat I's at | east
part i1 | y(p(oﬁu@nt;) vAleraatB@lp statedntlpas tre tvas mainrcaiesupidti hinl 'taptzEbgbnON

CrPons Srekatesrpths pSmBREra bR RN E T NEMFh Rt shse
2012/ 001683 YRCHhiibaLdil pAARHAE HRER 0By 11¥PCataPRE BhOType O kfd aRPTriObE er S)

involves being a 'source (originator)' (via em ssion, exhaustion, or
out put) ofontareinant, rpd eis cthpnederen gertam{ngéedd e tdperd ah e@aétlﬁd%v@?mtrh aﬂn the
event ual | n up.i r o) er
directly %§§ érjrén%%r? %emq}rl\at eg]%(a go%artlm%t%par cul aci B %1913 XO%Ta | %@t

i hterect mihen, thalouidodt air @articulate matter is contamlnated by (i.e., includes) at least one

type or kind, and form, of contaminant, and is therefore, contaminated outdoor air
particulate matter. In the third 'combination' case, the outdoor air particulate matter
includes (is composed of) both the first and second main cases of contaminated outdoor
air particulate matter. The phrase 'contaminated outdoor air particulate matter', for

20  brevity, is herein abbreviated as the parenthesized term '(COAPM)'.

The term 'contaminant', as used herein, generally refers to essentially any type(s)
or kind(s), form(s), size(s), and quantity(ies), and, ranges and distributions thereof, of
matter that, when a human (internally or/and externally) contacts (is exposed to)
sufficient quantity(ies) or/and duration(s) thereof, such matter is considered (i.e., either

25  known or suspected)as being, or potentially being, problematic, hazardous, or harmful
to human health and well being. The terms 'contaminant(s)' and 'contaminated’, and
their linguistic / grammatical variants, derivatives, or/and conjugates, as used herein, are
synonymous with, and equivalent to, the respective terms 'pollutant(s)' and 'polluted,,
and their linguistic / grammatical variants, derivatives, or/and conjugates, and for

30 consistency, the terms ‘contaminant(s)' and 'contaminated' are generally used herein.



5(or/and particulate-1ike) conmponents of outdoor air which, together, then
becone contam nated outdoor air particulate matter. Mor e

speci fi cavbypiddoessphr ase ' ground sourcg of contani nat ed PortIDBAI/0@ET4
particulate matter', as used herein, generally refers to essentially any
entity that is at least partially (e.g., via a bottom part, base, or
foundation) |ocated on (upon) ground 10 |evel, and whose exi stence, or/and

operation, or,AaRaeanidtak .cotipdsdiupBmagé hpnst émehiang dnypgpeaproakardgs)pr / and
controllers, involves being a 'source (originator)' (via em ssion,

exhaust i diermés), sza(puand spastitye)i and.yrapgss andpdiswibugpng thegrod) of MoFgAN |
size(s), and.,quant.ity(ies). i i i .

nor gan OB AHENGP gt Etey, ABpt Y R0 paRckE S RHipeERs SEES i
conponentis/atdiy £66lid ($)g.¢ Paitichate or pasicabkd-tke)lfhas. gliquidde i, colwios, oor
particul ate-1i .ke% Bhase, aliquid (e.g., solution, or susBensi on%i rghfase,
or/ and a YARUSINE) phasg, or/apdsa 4Py (S-LorlasefaebIoF AH1PSS 8RS RUSPERPTLO

consi der gﬁné)@ i@ lor RN Cq%%égé@ REBHIStA MroBYRRk L@}]% 1agd ( SAcdepdihg teufgoor

air, whi el t her ectly becone contam nated outdoor air particul ate

mat t er, oconfipasiioni et wakec tip,wi tontpaimant isl defimaplerandrehaprsterizeble divea etkaf)a
conponent s. of outdoor .air which, together, then heco on 1.nat ed
out door aVidepa¥arieul &f e T, B8 qasgplqgé?az,goplﬁ S_é&?anér%en%an%lﬁe%sl&?hereof)
of ' gr oungisyytiessheRficaPpropEtiBAcAsk Ot SQ! arili BehPdibt.i dul ate matter' are
stated herei'ndbove. The phrase 'ground sources of contam nated outdoor air

partifl ate Mep{ ek’ orf Rindl @Y t¥ntainalRr GiKich NdieC ategouldtyt hepplicabit ngs
(fi gufrtgs) as trﬁ%&ghroése & Ground nS%uréles_ (CQ%\PM 'e. at;25'I'.he t%ler%pfﬁr eal -time',
as used him@é¢mentipereambdimentefofithe prosans sevention ke Bayanors diferent majerials st ep,

procedure, process r,operation, whjch i uf onat i.cal | al |
per f or rredarlﬁfsq%lsrﬁlf"éér?eﬁf"eagﬁ?la?h@es5??8{%(5]r%,%alésﬁe at’" élérlﬁéf %‘Hg&{srgﬂng Oplgl?rdé, vm'y% h
negl i gi bl gar¢ thedSwapiihiocamtodd &®) frag gidiall sohfrek afgRnRonifmediduedoed, air

tracked, observed) event or situation of interest occurs Z]rs) t akes pl ace.
WO 2012/ OpareeeazRemtet Fenmuysaiecpresdiych giruadsoyues are: ) acHEelYHgFSi n,

generglly refers.to. ' c.l , | Vif-hess ; 1 REQRRAYLES.,
proce sesz,mdgr0 p %rﬁg}’%tll%%%st%{l%g#g#gﬂ?t%?% S?‘tﬁ!reggé k%utr?g §Sc HIZ(E:LE?%’ g? est1ngj and
par amet r i pusdies$,ipublig, frohed, aad eesidentigl, entitessbhifding and duildingtlikeg)ructures,

contam nat ed outdoor ,air particulate matter through Lf)t a region,, via
hyper - speePearIlY. FagPHes auiactiring Rlants RYRYEE tﬁc“é‘ﬁ én‘?ﬁﬂt 6‘[‘1‘3?@&3?@9’ BymeSnd
manual | Y)fo%ﬂrin%kfﬁgg%@f &Hﬁhgrﬁg%lgi?h&@ﬁ/ts A My dNUWERRNLRT rdalways, Obrdd, BRENI ne

type operators or contr at the sane tinme, or at nearly the sane
tinme, wttunneg) (2yiablieclpuséchandynpérattemvehicular traffic typagroune spwicgbtsseh as

(nonitored, tracked, observed) event .or situation of | (W
generéﬂ i o?'PtB?’Pgﬂi‘ﬁ’ g’ﬁ%ﬁ‘?gggcﬁ J@Bﬁtrﬁﬂﬁoﬁbé{‘%sd aBﬁtséi%%Frsaiarrld Béﬂ) ﬁ@t Fga’ltttgleﬁg ter)
occurs or gfsak&surPdc@Gfpe f@ﬁ&%ﬂéd@gé&h ab vee) BugRe, ShietR| plahREfloWeak] grassng and

regul ating contam nate
and soil.

Two specific types or kinds of contaminants being in particulate (especially, as

powder) forms which are emitted (output) into outdoor air or/and make their way into

25  outdoor air are: (a) dust, originating from essentially all of the above stated examples
included in the three exemplary categories of ground sources, namely, infrastructure

type ground sources, vehicular traffic type ground sources, and, plant matter and ground
surface type ground sources, and (b) pollen, originating from plant matter and ground

surface type ground sources, particularly, from (pollen generating) plants and flowers.

30 All of the above stated types or kinds of contaminants, in non-particulate or/and

particulate forms, are emitted (exhausted, output) into outdoor air, and either directly



outdoor air particulate matter throughout a region, via hyper-spectral

i magi ng and analysis', as used herein, generally refers to the various
actions, WOR0Z/WiEs, steps, proceduresid processes, 0Or OPETALI00NS0050f

nmoni toring (tracking, checking, testing), and regulating (controlling,
changi ng) contam nated outdoor air particulate matter 15 throughout a
region, via hyper-spectral inmaging and analysis, which are (automatically
or/ and mergaink yonperifgedredtdor jafrppastierdatednétbyr, anyirsiuimtesact ofith pasisulsty and
machi ne type operators..or/and controller at. t he. sane_ t.ine,, or early
the same @F/ Pr'éé) Ri‘ftfc}]f?aﬁ%'&??{quBWB%‘?nttﬁ oL %ﬁ%qrcﬁlﬁpwﬁﬁcﬁe t?%‘f’ét,ler’t M P géé)'%]ear get ed
(moni t or eghntdnkiAsKE GutdeBs &ir\REHcUBME Rattef. Mdrélapédfically, fdittae esdonlicase of
generation or/and changes of contamn nated outdoor air 20particulate matter)
occurs orthe grisleonpinparticulate matferdtsgHmes Beingwhiaash s yRO At SRt ndtde@rBuetoor
air partig . ter r uft. .on i y

et ere ¢y e pick QUANS A BofiRAlaE RS UBRERIE By wBRASE PhC Y
spati al | ytypé o kindgSandefoasipdf icontapdeam} Jas tar et g drice@pinoge physidocbéhical
observing, checking, testing, or/and neasuring, apy of a w de variety of

di f  er entinferashgBmAchynismgs Gyurh Az paysitel a1/psd cheatifal “BYoralier a@‘ﬂﬁﬁadé?@mn_y

qual i t at i Mec O/ g GUARE bitadd:Var BLtRERld AliePaMANR! AT Bast Ihal @athihsdt €S,
or/and behavi 0r, of contam nated outdoor air particulate matter throughout
a regi on.whdreby drenat' leashione conigminamhds physidallyguiad ichemiaga mhearbedbr/ead i ant s,

derivatives, .or/and canj ygates, used herein, are syngn Lt h, and
equi v@ erﬁdsé?%’,ed {0y aé‘%rr#" HﬁVla@Qi 3‘?%%%5?‘?{3"‘% PR “%l%h%)%?ﬁ%r Wle‘%oél?ﬁ stic /
gramat i c@nta3in¥i@d loditodr all §atticaldtd BfatteOF InP§dh GORseIQBE @tdodNahr fpafticulate

consi stency, the term ' nonitoring' is generally used herein. The term

' oni t or i Matter sarvds ps thelmekjle mediny orREATA ARSRPIIG EPRHSYQL) Of b aideast are
or/ and co(gj !igat 85, as used herein, are either synonynmous with, and WO
2012/ 0016 847112011/ 000514 equi valent to, or, are directly related to

/and invol ve_th ts.of, the.t ' observing' .
Mleating \ or/ B UREREEAT N codn waricar g T R iRt NaH O | oo

deri vt i V&iSkin@! 4rdfbr&0 Bf Yemh@MnanaNd, beéihg CONBhSIRANT Yy (1.heirchiding)ranédsor i ng'
is generally used herein. 5The phrase 'm crograns per cubic neter', as used
herein, refeetyge b kinsh caftipemi oncantarpiganta A Meieda SAPGFBHoR therpRfy theay it e
matter (COAPM | u ali p i g o] i (ke e.,

m crograrr‘x’sle ilv%{l%;‘?}poe%(q%ghnar?‘l&n%eg%ggﬁg%o&%ﬁég%ér %?dggrﬁgl'taée\ﬁengtg %Hé)%)r péeuf unit
vol une (i p#ticulstebinattaregeterlisBYdfesf tooniatdenthasi whemndhiumarh €ingirnalgblor/end at ed
as ' [tg/mB '. Wth respect to concentration of.

t am ted td
parti cul a@*deRal¥)esoniagty sed 4p} By ﬁﬁnhﬁ?al‘r’r’échs ﬁﬁ%gs&%ﬂ?&glﬂ?eg%fat ive
phr asgs h%ﬂt&ﬁisi%;?gﬁg&%d @e! gl kﬁ(?\ﬁln ¥PLULPECE) % BBR! 63R)téhtfally being,

under st andi ng an menti ng exenpl ary enbodi nents of the present

i nvent i onproblematicHeazardnusa oc dwatmafvl rfatlemnasuherddr awd weblabeing.ul Such hwmarer
concent raLi on | 1aGS R SPLERREH M | BLMERl bRl ofRBbATFA! o
particulate matter is generally effected by normal human air-breathing mechanisms (i.e.,
via nasal passageways or/and skin pores), and by normal human air-contacting
25  (exposure) mechanisms (i.e., direct contact (exposure) of non-porous areas of skin to

air).

Ground Sources of Contaminated Qutdoor Air Particulate Matter

The phrase 'ground source of contaminated outdoor air particulate matter’, as
used herein, generally refers to essentially any entity that is at least partially (e.g., via a
30  bottom part, base, or foundation) located on (upon) ground level, and whose (intended

or/and unintended) existence, or/and operation, or/and control (via human or/and



15 <concentration, represented as nl ug/nB and n2 jig/nB, and for brevity,
as (nl-n2 jig/nB). For exanple, the below illustrative description, along
wi th acconpanizoogsskl GS. 7 - 14, rel ate&lto exenpl ary realerimmigemgraphi cal
distribution parametric data-information profiles (in the form of

mul ti-col or coded maps) of various contani nated outdoor air particulate
matter concentration ranges (nl- { g/ nB) associated with tw exenplary 20
types (nanethjne a’pﬁlop;ctat@mcbréﬁnde@@ﬁd lergpavobies reingnd 'Wifec@IgNPnt @i nat ed

out door al r artl ﬁ% IE){e] 5@%&8& éf%{? Of m%P j?arﬁﬁ%lo th? def‘ﬁ%edsh%}{e%a%love

exenplar P8 exenplary w ndow or
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6. The term ' about as used herein, refers to 10 % of the stated
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a tenger quwélﬁ fthuang'ﬂﬁe)o \%EBH&% o P02 Vit @mha%&he¥5ﬂ§n become

Thr ougho strative scription of exenplary embodi nents, the
exanpl es, coamhlhiited apideodsdpatianlae, mafert he present invention, a nuneri cal
value of a paraneter, feature, object, or dimension, may be stated or
described in teores spécificallnuberpieade feangel souatof kontamitacedoeufdobt yair
understood that the stated nunerical range format is grow ded for .

L ustr ?tpam@cqlwrw@m as ver Berewy eRpraly TR A STETRIGI S AnY HfltAdyal is at
P
glg?s%fp gg}]@@%&l&l@%@é& . )%sﬁeﬂgse' BY EHnidRon) ABEtE S oﬂqa;[,(trg $H6und

understo d as I'n imting thé scope of exenpl ary
enbodiomeneselpdnd Wwhogsrexsstertce ) mmmdtapomtlon or/andcaootrdil, Ngﬂ lyuma;n @,xt/a;tdema@nne

descri bed nunerical range al refers to, and enco 0ssi bl e
sub- r ange¥PaRBCAINE QF/?i‘EngOW SR CREN IZFé & Aniter & 91%% (Ia ?181s§30ue may
be expressgdu@dna oph@liut) | 6t BGEAallyOhny rtﬁset(s)oaalklﬁu(apeﬂohn@)t biz8(sy,hauid st at ed
or descrl bed nunerical range. For exanpl e, a stated or described nunerical

range ' f rgrmtity(ios)s’ aral, stongest @and ﬂl@trlbah@me ﬁb@ﬁﬁas@fesnorgwlc p@;fé%ﬂdb |ogganic
sub-r ? P gﬁﬁiﬁte{%ﬁ(@ Slﬁ)S angm 1a1tnEl O%)%mes ahd %gfnil)aﬁé}lts theredf! f&ﬂ]&l itRredi I a sélfd)m 2 to

4' etc. I ndi Vi numeri cal  va ues,
such Bs &g, paiuéi]late of'particilafe-liké)Phase, 3.1fguid (e4., so'h;hoﬁi' or $uSpensidm) phaseand

° or/and a gaseous (e.g., gas, vapor, or aerosol) phase, which is/are considered one or
more contaminants that eventually end(s) up in outdoor air, which either directly
become contaminated outdoor air particulate matter, or first interact with particulate
(or/and particulate-like) components of outdoor air which, together, then become

20 contaminated outdoor air particulate matter. Exemplary categories (and examples
thereof) of 'ground sources of contaminated outdoor air particulate matter' are stated
hereinabove. The phrase 'ground sources of contaminated outdoor air particulate

matter’, for brevity, is herein indicated in the drawings (figures) as the phrase 'Ground

Sources (COAPM)'.

25 The term 'real-time', as used herein, generally refers to essentially any action,
activity, step, procedure, process, or operation, which is (automatically or/and
manually) performed or implemented at the same time, or at nearly the same time, with
negligible or insignificant time lag, that the targeted (monitored, tracked, observed)

event or situation of interest occurs or takes place.

30 Accordingly, the phrase 'real-time monitoring and parametric profiling

contaminated outdoor air particulate matter throughout a region, via hyper-spectral



10wi thin the stated or described nunerical range of "from1l to 6. This
applies regardl ess of the nunerical breadth, extent, or size, of the stated

or descriwedorumesscal range. Mi2eover, for stati mgTar20deswsisbi ng a
nunerical range, the phrase 'in a range of between about a first numerical
val ue and about a second nunerical value', is considered equivalent to, and
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phrase * 1% PRHicHigtr matiee thropgiayt 2oregiPra W hyBrathsriali iagiia AR BRIy om
about 20 (. :
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conponents, elenents, and configurations, .and, per.i pheral i n
utilitieshead¥c %smeeélfnean‘ﬁltﬁa'legﬁg’gies O 481G llcalﬁs{lggefa it ﬁqﬁlﬁgg?gettéd

| pl ement @{drABred0 firagRe &XHIBNEHY e RHP QL siRBGSn oflihRFRALL.YE gertpatinBk

speci fic configurations, and, "additi onal and optional aspects,

char act eréhepgasf contafmazated ewdoartén pesticulat mater)mcews of takayBlaEt-on, are better
understood with reference to the following illustrative description and
accomganyi ng dAestirdiggly, Tthe cplgiiseutredlHand ohomiterimg pihd usgulatings eonfemindtest i on

and acconpanyi ng draw ngs, sane reference notatiop and term.nology (j.e.,
number s, n@’é@‘}é/%rt FQartWi:ag%IIg?mf etPF?é‘,gﬁ%‘ﬁda ph%'g8ed)? ﬁy%erbsBﬁc fasq,ntlglﬁtgn% tafgded and
refer 1o SRSt APSs hBfeAECeiteRSly FifflsSleRfe Ohricisbadifongediiivates, SYgisem
units, system sub-units, devices, WO 2012/00168635PCT/1L.2011/000514
assenbl i eprocesiubesa pawisics.cer, opasatinmi efrmonipripg (reEdng, cChepepSNesingy afbnt s,

oo LS sl PR, SR s e uperpesauies

acconpanyihpghgdo@wi f@son, Wil highes-speduafl mnaging and ynatyss, dvirel erea(ei®nsyisalém

spett | {eARElp PR S g R GT<BE B STHSPBRRS OF IR SPYGERhe
type operators or/and controllers) at the same time, or at nearly the same time, with
negligible or insignificant time lag, that the targeted (monitored, tracked, observed)
event or situation of interest (i.e., generation or/and changes of contaminated outdoor air

20 particulate matter) occurs or takes place.

The phrase 'monitoring contaminated outdoor air particulate matter throughout a
region', as used herein, generally refers to systematically (temporally [i.e., as related to
time] or/and spatially [i.e., as related to space]) tracking (keeping track of), observing,
checking, testing, or/and measuring, any of a wide variety of different (temporally

25 or/and spatially static or/and dynamic) qualitative or/and quantitative properties,
parameters, characteristics, or/and behavior, of contaminated outdoor air particulate
matter throughout a region. The term ‘monitoring’, and its linguistic / grammatical
variants, derivatives, or/and conjugates, as used herein, are synonymous with, and
equivalent to, the term 'tracking (keeping track of)', and its linguistic / grammatical

30 variants, derivatives, or/and conjugates, and for consistency, the term 'monitoring' is
generally used herein. The term 'monitoring’, and its linguistic / grammatical variants,

derivatives, or/and conjugates, as used herein, are either synonymous with, and



'regi onal geographical center', abbreviated by the term'rgc'. A main
aspect of sone exenplary enbodi nents of the present invention relates to a
net hod f oworesdootésee nmonitoring and paganetric profilingceantaninated
outdoor air particulate matter throughout a region, via hyper-spectral

i magi ng and anal ysis. 10Referring nowto the drawings, FIG 1 is a

(bl ock-type) fl ow diagram of the nain steps (procedures) of an exenplary
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yper - speclials, ldPReRY NG fes, hid BdrGeonbiste®@$ NthdBiefin Sin d

of the 15 efer?pl aryten%iég?dnent r%lﬁggm is encl%slesttzl |$1s‘: de a segglrt(gr'?egogfogrke)

(frame) wginehallysisedbérgimed a ref erence nunber. Accordingly, main steps (a),
(b), (c), and (d), are enclosed inside of blocks (franes) 12, 14, 16, and
18, respecti veThe piiasesiiwogiamsieGeullic méter',exened herging nﬁglditmnnceofratim

net hod 10 j ncl ud th
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particul ate matter, separately taneously at each of pl ural ity of

separ at e eitetpeo mslttvlqltomfgﬁ@utcubwgnq:tgg(r@ n) of eptdeerr, and @hge@(ﬂbp@% i ng
8;? ;a: 'mE X?SﬁLI{gr gal - ygﬁéeége&t &%%&Qﬁ 89&9&{% &%Eedaé‘ftd&ﬁ |rt?éﬁ'1zﬁé Rt ter

2836081at ed Wi Separ at ocation in the
regi oy  2&%APM)Palthddgh nbealhenihbﬁai rmﬁ:smr alltegynﬂu/tedpbxrase/seand]enutﬁemfemaei; ogi cal

conditions, separately and sinultaneously at the of se
| ocat i ons(Wdight aﬁérﬂﬁ’élim%m apRlifablsdfagi ¢ fSFPé’d%%P ﬁ{ﬂ‘g ﬁéelgai?%l ng,
and anal yéh?(%ilmeﬁlrsog r@geh[‘ﬂﬂv@nt‘fd?{ respondi ng plur aI i ty of real-tine |ocal

out door er - met eor ol ogi cal condi tions data-information packages each

associat ed v L g+ epan il Sl 0GR ARr o)/, ARRRL OV AREBRETIAL0 10051

| ocal out door eorologi ca Ions data-1n tion pac ages
for real - éipigsseeniar ehng\g)fatvscetvanfes r efakertaminatedc ahtdgen gira phiticalated nsdtter but i on
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relate to exemplary real-time geographical distribution parametric data-information
profiles (in the form of multi-color coded maps) of various contaminated outdoor air
particulate matter concentration ranges (nl-n2 pg/m’®) associated with two exemplary
20  types (namely, a first and a second type) of ground source of contaminated outdoor air
particulate matter (Ground Source (COAPM)), at several exemplary test times (t = t1,

t2, t3, and t4), for an exemplary window or view within an exemplary first regional

"~ quadrant (RQ-1) presented in FIG. 6.
The term 'about’, as used herein, refers to + 10 % of the stated numerical value.

25 The phrase room temperature', as used herein, refers to a temperature in a range

of between about 20 °C and about 25 °C.

Throughout the illustrative description of exemplary embodiments, the

examples, and the appended claims, of the present invention, a numerical value of a
parameter, feature, object, or dimension, may be stated or described in terms of a

30 numerical range format. It is to be fully understood that the stated numerical range

format is provided for illustrating implementation of exemplary embodiments of the



| ocation, via a global data-information processing and conmuni cations unit.
Step (d) [18], real-tine processing and anal yzing the set of real-tine

| ocal geoyoaptwmadsedi stri buti on parametdri c dat a-i nf or raPcenLnodiosels of t he
contam nat ed outdoor air particulate matter, for real-tine generating a set
of real-tine regional 10 geographical distribution paranetric
data-informati on profiles of the contam nated outdoor air particulate
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matter throug out 'a region, via hyper-spectral inmaging and anal ysis.

FIG 3 i snansichevaitd maubagxmseulaaawr@tq, mjegral, ox deplicnal manbrId MaBH: that t he
system (gene aI cat ed refer r 30)
or roal RGOSR BRI AT po i TS ELR AR TR obr

ai r partigghaf f‘o mﬁgo%férbf&ug@eh@on@pagw ﬂnpos)éibae hnpmhgssoewﬁﬁl fromaEQing and
anal ysi s, shown for an exerrpl ary region (R-1) 20. FIG 2 mclpdes a

r ef er enced'x fipne dotod#t ' Arem akite 55 Er@’éln? tgrd-dfrome ondli dEm r’?’gt‘%( arflfyand
directions and (arbitr [ 8 1( o &l homedeys, eg, > el g, W th
respect tISdQI‘gJ@gBWBﬁWa?a%QuS?|S§|&ggsgrq cle%t gl’ 2(érqegl ?ﬁga’l E‘geto%nr gp%l Cal center,
abbr ey at \Qﬁhllﬁytha5tatd€l€brtd%l§¢ﬁbeﬂgmrﬂenciﬂhan@(emﬁiom ¥ tesbothiseppliasfregdrdlesy st em
30 is particularly suitable for inpl e nt| ng h‘f({}l x&rérpl ar%. epmbodi nent  of

t he met hoof thonynereah pesadih, exied, 0&SlZ%§ q fr gqsesibesl nympgnical et
enbodi mrent of the system 30 includes the foI | owi ng conponent s apd
functional i ti eMordswendpr stating or desariping aapyrperics} rqr@eaﬁhe@msarﬁlﬁa&aaae 8t door
air partigul ate tter sanpl t AuinBfid MB4LON i
processi n@e%s”f’eé’u gg‘;’gl Il"%ﬁ& | onaﬁg ?HE %%qt éar&gwrjl@l ocal 'Stations, where
nis, for c&x&ﬁi@’fdd&. u7valdh0td aap andhing thosane a enpplanse Hea/mgb oéﬁbnsatmt ons,
WO 2012/ 00168637PCT/ 102011/ 000514 havigrc‘; re%_g:ectllrve re ere g [s 32,
34, 38 38 fisp nupericanyaleg) o abewt §uteEed E154 é(fﬂélle aneousl y
operating, Rh l?c'ﬁsre?zi iRErchhngehBly. IFoT etarh enﬂorSﬁﬁﬁ ate

| ocati ons (fhhr ougﬁ/r tﬁﬂlﬁ%%lg%sonw 1) 1 ,rC ol?ger eal -torre?e sglrrpl i ng, gand
hyper - speddstebing theraminmgyicah dareaadfy riong tQmEer@@m, 2l relrese suamR dempaR e

parti cul at ?ergat%tae rtemperature in a range of between about 20 °C and about 25 °C is

considered equivalent to, and meaning the same as, the phrase Toom temperature refers

20  to a temperature in a range of from about 20 °C to about 25 °C".

Steps or procedures, sub-steps or sub-procedures, and, equipment and materials,
system umts system sub-units, devices, assemblies, sub assembhes mechanisms,
structures, components, elements, and configurations, and, per1phera1 equipment,
utilities, accessories, and materials, as well as operation and implementation, of

25 exemplary embodiments, alternative embodiments, specific configurations, and,
additional and optional aspects, characteristics, or features, thereof, of the present
invention, are better understood with reference to the following illustrative description
and accompanying drawings. Throughout the following illustrative description and
accompanying drawings, same reference mnotation and terminology (i.e., numbers,

30 letters, symbols, terms, and phrases) are consistently used and refer to same steps or

procedures, sub-steps or sub-procedures, system units, system sub-units, devices,



5 (via a corresponding plurality of |local outdoor air particulate matter
sanpling units [OAPMSU], | ocal hyper-spectral imaging and analysis units
[ HSI AU] , wodoizaoadsedat a- i nf or mati on priscessi ng and commieoirdBL1OO@®SWNI t S
[LDIPCU ), separately and sinmultaneously at the plurality of separate

| ocations, for generating a corresponding plurality of real-tine |ocal
contam nated outdoor air particulate nmatter data-information 1lOpackages
each assossantditsyi uh-asaepiasat me¢hapismisonstructures,  soppoReals, t §legrenisocan

weat her - net eor ol.ogi cal, condi t|ons_neasur.j.n ni 1 C ' d for
separ at el PHAY abPﬁﬁnaPQ’n%%W Fﬁ?i EPEPLE riﬁj}h ﬁ{lfé\ttle%t %%éeéfoﬁgfwwgﬁ ’ és%)gﬁ pdaorglg{ltg’

| ocat i onseleéds,foRfand @atanididre. SBMS WF kitdacoe@mpheyingrateang ndiuded a edadned ons,
separately and sinmultaneously at the plurality of separate |pcations, in a
manner  U5Ysspesdingni axay syatem (e fernindicatimgskrandi nodireckersi Apd (ahgrary)

anal yzi ngy; rali.ng cor KAg: P ' . =gl I
Ut dody s R B o i B e R e e
associ at eftgwinahgevgsghivahtentt)abbreoiated by the tedmgigsbal dat a-i nf or mati on
processing and comuni cations unit [CGD PCU 50, configured for: 20>(i)

real -time procgssiin@spytt ofBahy gkdigplafyenite@imtntsef kiacaksenonivantiinatetaeout door
air particulate matter data-information packages_and the.real-tine | ocal
out door viedt methogderisrlolimgimanitopasand parwelit Bofiling CARAMHRHGLRKdRIRIT § or

real -ti @pﬁ%&%ﬁgtggﬂa@gr ﬁm?@%log{ a fe% i, Via p%lﬁ%ﬁktfﬂqgﬁ@ﬁ)%mn@%hal kgt ribution

paranetric a-Inftormation proriies o contam nat ed outdoor air

particul ate ter. show.n oGa \phj.cay { ipyhd ons of
qgual i];bati ve ﬁ%@gi%gﬁli@g{?l& \%‘givgg?{ﬁneltbé(rislso??@g{é@%ﬁfglr?lﬁggg% oSt goor air
parti cul aqhginmeleper(passooiat od an ekermplaty sepadahent! of ahd ansthaddgenerally (i i)
real -time processing_and anal yzing the set of real-ti | ocal . geogr aphi cal
distri but@éwaﬁdr?’_érréfl‘il ireferrsl 40 bys 6?fﬁ§PF%rﬁluB}b8T ilpbgorofeaﬁg‘ec%ﬂ?lé‘%ﬂéf‘%‘g .
out door arrarRQtEitchﬁUhfiﬁg Sgﬁt%ﬁl%a%edc Blhitdb&idhit taffRuSeN Sl Ak} Boder®et aOkglonal -time
regi onal ‘geographica I'stribution pararmetric data-information profiles
of the covihdyperadpedtralitmigon aidranpbysisi dolFGe lreachemainstiep(migeaduee) of ithe
reol Olnb'al gxee(r)n I’l:f} hérr(l:l?oldirgler?tt gl{ogvl'rl;[ isognsclé)s]:ad tilqselde a separate block (frame) which is
assigned a reference number. Accordingly, main steps (a), (b), (c), and (d), are enclosed
inside of blocks (frames) 12, 14, 16, and 18, respectively. As shown in FIG. 1, the
exemplary embodiment of the method 10 includes the following main steps or

procedures, and, components and functionalities thereof.

20 Step (a) [12], real-time sampling, and hyper-spectrally imaging and analyzing,
the contaminated outdoor air particulate matter, separately and simultaneously at each
of a plurality of separate locations throughout the region, for generating a corresponding
plurality of real-time local contaminated outdoor air particulate matter data-information

packages each associated with a separate location in the region.

25 Step (b) [14], real-time measuring outdoor weather-meteorological conditions,
separately and simultaneously at the plurality of separate locations, in a manner
synchronized with the real-time sampling, imaging, and analyzing, for generating a
corresponding plurality of real-time local outdoor weather-meteorological conditions

data-information packages each associated with a separate location.

30 Step (c) [16], real-time processing and analyzing the real-time local

contaminated outdoor air particulate matter data-information packages and the real-time



WO 2012/ 00168638PCT/ 1L2011/ 000514 qualitative or/and quantitative
paraneters of the contam nated outdoor air particulate nmatter throughout

t he regi ONOQR21001686. The exenpl a¥y enbodi nent of w®h@/1Ey81/600580 al so
includes a wired or/and wireless (data/information input/output (1/0)
comuni cations network (including 5 appropriate signal paths and
junctions), indicated in FIG 2 (and in FIGS. 3, 4) by the network of
dashed |iloed ¢utdearcweathotmpigoriagicdl coaditiopndaisrinragtion paekngesi for real-
particulate matter,.nonitoring, S Lin an - nt 1.0n i ng
Crati on [vBearveFaptin s | & B reRB0Re, (b REqhed SURIRGE" RARERE! 16 |
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pl ace between each [ocal —contam nated outdoor, air ?iﬂ%t igfg{eate nmat.t er

moni t or i _n%e,og&iﬁﬂai rfiStriBMéRTy RREMEHG 3t DR TRHIGR eRW § SAnferyRajpd
Station-ig,f bir;pajrti Bt hifer, 3 1S04imiS geftlatifta & %e? fbhl-tindeOfe s3I €,

a
via the | oca? Tdat & n‘% ormation’ processing and comruni cati ons units
[ LDI PIOU] , gawigtdphidab bdistritieticn ipafaorenst i date-jpfaoesion nprofites o0 i rtostamiinated uni t

[ GDI PCL. 1 0. 20ln FIG 2, for illustrative purposes, .regi.on.(R-1 0,
Shown wi (R FEPEFEHEE Rausy. earink Fer-arindes By LES R R P RRER IRy ot i ng
x and vy dipe@phli@hve &Mshd@aRiifalids YiratleRELHORES chRainatdd duddtRl @lrartibul 26 ,
etc.) with respect to the geographical origin or center (regional

geogr aphi maiterc hrowghgutgdhe) | regiondi i deg ighebs! f dup-infoppaiamerrasspsiaguand y
si zed 'regional. tq(ynasdr ants, nanely, first, second, third, and fourth
regi onal AR

ed_aqut doqr

indicated as RQ 1, 25 RQ2, RQ3, and RQ 4,
respectively. The plurality of. | ocal .contam n Ir rticul ate
mat t efst noni t or Xﬂﬁfheég’ﬁﬁi ?Wé?t cgﬁanﬁaﬁqugﬁlgrﬁ?ﬁg? itﬂbenp rﬁ?%’gé%vse Pﬁ%ﬂ é‘{i%f: % %Ong

[ Local St gfste@h-fbs réltie Tohifofing dnd2pardhetri2bpro3BingA€hntaArina@d dowtdddr, air
including the corresponding plurality of l|ocal outdoor ajr particulate

mat t er sapasticwlgteunattes thropghumts regiers Ata xpsespechabimaging ?Pélgqnﬁg’%nd anal ysi s
units [HSI AU, and |ocal data- 30 information processing and communi cati ons
units [LDI PCU|] FIGin? is e sdomatis pliagiamgillpbtoatilgi any eg¢mplgeaembodiment of the

t her - net | ogi cal. di,t i i i t,. d
ocat od, SEHOR QTGS iafioaiet oy ARy AT er h delet oy e POPEE B LuAE, 70,
the MO 20:b3{19945 860 Barhidekr2d ko OIS lebnfaanihate € gbndedr altagamichate( Miditer RQ 2,

RQ 3, and RQ4) of the region (R 1) 20. Gound sources of contam nated
out door afhroyghoni 2 atgion viahyeer-speeitil dmegias aad @nalysis SONCs apcaamR)ary

;Qgig?osnélreﬁgnzfﬁ-&§ r%Oﬁggpg.;? dﬁélh}é&b rr%refngéj rx-§ Ab A Hre qygdgy@@h? (érﬁf}) fbr RQ 2,
indicating x and y directions and (arbitrary) distances (e.g., kilometers, miles, etc.) with
respect to a geographical origin or center (regional geographical center, abbreviated by
25  the term 'rgc’). The exemplary embodiment of the system 30 is particularly suitable for
implementing the exemplary embodiment of the method 10 presented in FIG. 1. As
shown in FIG. 2, the exemplary embodiment of the system 30 includes the following

main components and functionalities thereof.

A plurality of local contaminated outdoor air particulate matter monitoring,
30 sampling, and data-information processing stations [Local Station-i, for i = 1 to n local

stations, where n is, for example, 7, corresponding to an exemplary seven local stations,



5/n FIG 2 (as well as in FIGS. 3 - 6), throughout the region (R-1) 20,
each appearance of the ground sources of contam nated outdoor air

parti cul ave 2o0efdogsse (G ound Sources (COAPLW ), nanely: 1@cr/ipeneomkiy refers
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partially (e.g., via a bottompart, base, or foundation) |ocated on (upon)
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oper ati f)nhavmg{ raspeativatrefsrence inantherrad2.034, a¥fd 3adhi A2 aybddoserbegwed for / and
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that evendegadatey 1606069 tHdugRo@UtHEOREgian I (R-MNi 20, foasredbsinei badplatxgvend ei t her
directly becone contam nated outdoor air particulate matter, or first
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operative_ infrastructure type ound saqurces, suc i,ndustri al

comer ci afataHYSTRARILE, PIGBISHIE 3%5 i SPHRUTIGH PP e‘éqlﬁeﬂfﬁ]}ld,[ﬂgnf?ptaf%%ly( B 1 di ng
and bui | déifﬂglt!iﬁel&ﬁ_slﬁtdft%& Wi @alitye 8P §Gafdté Yocatidd, Ofok @8 nerdBAY hacdrissprdiiny ant s,
power [coal and oil burning] plants, hones, food making and 25 cooki ng
est abl i shpreris) of wall{imedbdat gbrtemirasadveuidoor it pRgeeniata menticn Aptatistormation
actively usEd and oper at i & ehi cul %rlog%}%}‘?fi c type ground sources, such as

aut onobi I%aé;, a%ﬁﬁ%‘é", SP?‘E}%H% £hEPR6t OrbiKes, and scooters:; and (3) plant
matter an . d h,. b

e and orognd cuLacs e gLound, S G Sl e by
contam naf\ﬁgl@%{tﬁp&fnf%hfedp@? Tsé;?a‘f'a{té’igeanﬂséiﬁlﬁrtar(e@iﬂr RpeRBHE GE the3flufd are

(directly or/and indirectly) operable and controll able via human or/and
machi ne tseperatspéocationss and/ Erdresbtimeoimeasuging Wenther-meteorological conditions,

2012/ 0016s8e%§'r91fé%rr/aln 291r1nlu/1t9nqgo§1%® at the plurality of separate locations, in a manner

15  synchronized with the real-time sampling, imaging, and analyzing, for generating a
corresponding plurality of real-time local outdoor weather-meteorological conditions

data-information packages each associated with a separate location.

A global data-information processing and communications unit [GDIPCU] 50,

configured for:

20 > (i) real-time processing and analyzing the real-time local contaminated outdoor
air particulate matter data-information packages and the real-time local outdoor
weather-meteorological conditions data-information packages, for real-time generating
a set of real-time local geographical distribution parametric data-information profiles of
the contaminated outdoor air particulate matter, showing real-time local geographical

25  distributions of qualitative or/and quantitative parameters of the contaminated outdoor

air particulate matter associated with each separate location; and

> (ii) real-time processing and analyzing the set of real-time local geographical
distribution parametric data-information profiles of the contaminated outdoor air
particulate matter, for real-time generating a set of real-time regional geographical
30 distribution parametric data-information profiles of the contaminated outdoor air

particulate matter, showing real-time regional geographical distributions of the
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mai n St eps such
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particul ate matter noni.t ling, and data-information WO

2012/ 00168@3@@‘#‘ lﬁ’fo‘ﬂ'lmuf)&ggesm ng station, namely, Local Station-i,
for i =1to (32, 34, 36, 38, 40, 42, and 44 the foll

res pe%‘@l ve adj %EKEW e BAHRLrR e TIASES: Z&HIOR é&’tﬂ 20, ! ot theTehdRdhe x-

y coordinate axis system (grid) for indicating x and y directions and (arbitrary) distances
(e.g., kilometers, miles, etc.) with respect to the geographical origin or center (regional
geographical center (rgc)), is divided into four approximately equally sized 'regional’
quadrants, namely, first, second, third, and fourth regional quadrants, indicated as RQ-1,
25 RQ-2, RQ-3, and RQ-4, respectively. The plurality of local contaminated outdoor air
particulate matter monitorihg, sampling, and data-information processing stations
[Local Station-i, for i = 1 to 7 (32, 34, 36, 38, 40, 42, and 44)], including the
corresponding plurality of local outdoor air particulate matter sampling units
[OAPMSU]J, local hyper-spectral imaging and analysis units [HSIAU], and local data-
30 information processing and communications units [LDIPCU], and the corresponding
plurality of local weather-meteorological conditions measuring units [WMCMU], are

set up and located, according to an exemplary 'clock-wise' pattern, throughout all of the



{ Data-information packages - i > real-time |local outdoor air particulate
matter - i. > real-time local outdoor weather-neteorol ogical conditions -
i 5 WO 2012/001686 39 PCT/IL2011/000514

four regional quadrants (RQ-1, RQ-2, RQ-3, and RQ-4) of the region (R-1) 20. Ground
sources of contaminated outdoor air particulate matter (indicated as Ground Sources
(COAPM)) 'randomly’ exist throughout all of the four regional quadrants (RQ-1, RQ-2,
RQ-3, and RQ-4) of the region (R-1) 20.

5 In FIG. 2 (as well as in FIGS. 3 - 6), throughout the region (R-1) 20, each
appearance of the ground sources of contaminated outdoor air particulate matter

(Ground Sources (COAPM)), namely:

&
&
%%

> 9,
Ground Sources (COAPM)

10

generally refers to essentially any one or more entities, each of which is at least partially
(e.g., via a bottom part, base, or foundation) located on (upon) ground level, and whose
(intended or/and unintended) existence, or/and operation, or/and control, via human
or/and machine type operators or/and controllers, involves being a 'source (originator)'
15 (via emission, exhaustion, or output) of one or more contaminants (as defined
hereinabove) that eventually end(s) up in outdoor air, which, as described above, either
directly become contaminated outdoor air particulate matter, or first interact with
particulate (or/and particulate-like) components of outdoor air which, together, then

become contaminated outdoor air particulate matter.

20 Exemplary categories of ground sources of contaminated outdoor air particulate
matter (Ground Sources (COAPM) are: (1) actively used and operative infrastructure
type ground sources, such as industrial, commercial, business, publié, private, and
residential, entities J(building and building-like structures, especially, factories,
manufacturing plants, power [coal and oil burning] plants, homes, food making and

25  cooking establishments), and, vehicular roadways, bridges, and tunnels; (2) actively
used and operative vehicular traffic type ground sources, such as automobiles, buses,
trucks, vans, motorbikes, and scooters; and (3) plant matter and ground surface type
ground sources, such as trees, bushes, shrubs, plants, flowers, grass, and soil. Such
ground sources of contaminated outdoor air particulate matter (Ground Sources

30 (COAPM) are (directly or/and indirectly) operable and controllable via human or/and

machine type operators or/and controllers.
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(b) [12 and 14, respectively, FIG. 1] of the exemplary embodiment of the method 10

presented in FIG. 1. Namely, (a) real-time sampling, and hyper-spectrally imaging and
15 analyzing, the contaminated outdoor air particulate matter, separately and
simultaneously at each of the plurality of separate locations throughout the region (R-1)
20, for generating a corresponding plurality of real-time local contaminated outdoor air
particulate matter data-information packages each associated with a separate location in
the region (R-1) 20, and (b) real-time measuring outdoor weather-meteorological
20  conditions, separately and simultaneously at the plurality of separate locations, in a
manner synchronized with the real-time sampling, imaging, and analyzing, for
generating a corresponding plurality of real-time local outdoor weather-meteorological

conditions data-information packages each associated with a separate location.

As shown in FIG. 3, each of the plurality of local contaminated outdoor air

25  particulate matter monitoring, sampling, and data-information processing stations
[Local Station-i, for i = 1 to 7 (32, 34, 36, 38, 40, 42, and 44)], including its local
hyper-spectral imaging and analysis unit [HSIAU] and its local weather-meteorological
conditions measuring unit [WMCMU], along with its local data-information processing

and communications units [LDIPCU}, is operated for performing main Steps (a) and (b)

30 of method 10 (FIG. 1). In FIG. 3, such is indicated by an arrow leading from each local

contaminated outdoor air particulate matter monitoring, sampling, and data-information
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15  contaminated outdoor air particulate matter data-information packages (i.e., > real-time

local outdoor air particulate matter - i), and real-time measuring outdoor
weather-meteorological conditions, separately and simultaneously at the plurality of
separate locations, in a manner synchronized with the real-time sampling, imaging, and
analyzing, for generating a corresponding plurality of real-time local outdoor
20  weather-meteorological conditions data-information packages (i.e., > real-time local
outdoor weather-meteorological conditions - i), where the data-information packages

are associated with a separate location, indicated in FIG. 3 as Data-information

packages - i.

FIG. 4 is a schematic diagram illustrating the exemplary embodiment of the

25  system 30 presented in FIG. 2, particularly showing performanc;e of main Steps (c) and
(d) [16 and 18, respectively, FIG. 1] of the exemplary embodiment of method 10
presented in FIG. 1. Namely, (c) real-time processing and analyzing the real-time local
contaminated outdoor air partiéulate matter data-information packages and the real-time

local outdoor weather-meteorological conditions data-information packages, for real-

30 time generating a set of real-time local geographical distribution parametric
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Station-i orn i =11tQ7 .. 34, 36, 38, 40, 42 .and 44], for exanple,
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communications unit [GDIPCU] 50.

As shown in FIG. 4, each of the plurality of local contaminated outdoor air

particulate matter monitoring, sampling, and data-information processing stations

15 [Local Station-i, for i = 1 to 7 (32, 34, 36, 38, 40, 42, and 44)], including its local
hyper-spectral imaging and analysis unit [HSIAU] and its local weather-meteorological
conditions measuring unit [WMCMUJ], along with its local data-information processing

and communications units [LDIPCU], is operated for performing main Step (¢) of
method 10 (FIG. 1). In FIG. 4, such is indicated by an arrow leading from each local

20  contaminated outdoor air particulate matter monitoring, sampling, and data-information
processing station, namely, Local Station-i, for i = 1 to 7 (32, 34, 36, 38, 40, 42, and

44), to the following respective adjacently drawn parenthesized text:

r
Real-time local geographical

distribution parametric data-
25 < information profiles of outdoor air >
particulate matter - i.

oL J

fori =1 to 7, having respective reference numbers 92, 94, 96, 98, 100, 102, and 104.

Additionally, as shown in FIG. 4, each local contaminated outdoor air particulate

. 30 matter monitoring, sampling, and data-information processing station, namely, Local



FIG 5 is a schematic diagramillustrating inplenentation of the exenplary
25 enbodi ments of the nethod and system presented in FIGS. 1 - 4,

parti cul avbyosmowéseg a (simul ated) exespl ary result of perfinzori/o@snmi n Step
(d) [18, FIG 1]. Nanely, an exenplary generated real-tine regional
geographi cal distribution paranmetric data-information profile (generally

I ndi cated as, and referred to by, reference nunber 120) of the contam nated
out door aStatipmsit farul atleton@t(32r34, 160 W8N 40,42 rapidad4), pefirmsi mein3®epdidpntl

0200 a0 o kP S S Bha TEETE B U e SIS 2L v,
matter i npdrivRetridafdihdéAli6R GAdeT bf HO0dhtH0iabttd outdoor air particulate matter
(i.e., Real-time lo_éa_! geographical distribution parametric data-information
5  profiles of outdoor air particulate matter - i), for real-time generating a set of real-time
regional geographical distribution parametric data-information profiles of the
contaminated outdoor air particulate matter, showing real-time regional geographical
distributions of the qualitative or/and quantitative parameters of the contaminated
outdoor air particulate matter throughout the region (R-1) 20, via global data-
10  information processing and communications unit [GDIPCU] 50. In FIG. 4, such is
indicated by the (data/information input/output (I/O)) communications network (dashed
lines) interconnecting each local contaminated outdoor air particulate matter
monitoring, sampling, and data-information processing station [Local Station-i, for i =
1 to 7 (32, 34, 36, 38, 40, 42, and 44], for example, via the local data-information
15 processing and communications units [LDIPCU], with global data-information
processing and communications unit [GDIPCU] 50, and by the arrow leading from
global data-information processing and communications unit [GDIPCU] 50 to the

following adjacently drawn parenthesized text (having reference number 110):

- a
20 Real-time global geographical

distribution parametric data-
< information profiles of outdoor >
air particulate matter - 1 thru 7.

- S

FIG. 5 is a schematic diagram illustrating implementation of the exemplary

25  embodiments of the method and system presented in FIGS. 1 - 4, particularly showing a
(simulated) exemplary result of performing main Step (d) [18, FIG. 1]. Namely, an
exemplary generated real-time regional geographical distribution parametric
data-information profile (generally indicated as, and referred to by, reference number

120) of the contaminated outdoor air particulate matter, showing exemplary real-time

30 regional geographical distributions of an exemplary qualitative or/and quantitative

parameter, [concentration range of the contaminated outdoor air particulate matter in the
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the contaminated outdoor air particulate matter.

" Concentration of contaminated outdoor pafticuléte r;lattef (COAPM) in the

outdoor air can be quantitatively expressed using various different conventions and

25 notations. Herein, the well known and commonly used convention and notation based
on mass (weight) of contaminated outdoor particulate matter (COAPM) per unit volume

of outdoor air, is used for such quantitative expression. Accordingly, the concentration

of contaminated outdoor air particulate matter (COAPM) in outdoor air is quantitatively
expressed in terms of mass (weight) (e.g., micrograms (p1g)) of contaminated outdoor air

30 particulate matter per unit volume (e.g., cubic meter (m3)) of outdoor air, namely,

micrograms per cubic meter, herein abbreviated as pg/m’. A contaminated outdoor air



Based on the preceding described convention and notation for quantitatively
5 expressing concentration of contam nated outdoor particulate matter
(COAPM) iwothe/muisdoor air, the concerSrati on range of wPhe/Icmnt/emwsnat ed
outdoor air particulate matter in the outdoor air, nanmely, the contam nated
outdoor air particulate matter concentration range, COAPMa, for a = a, b,
c, d, or e, with each letter corresponding to a different specific
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= 10 - 22 pd@APMddor brewitR@s{(nBA2 ugmmYCOAPM d, d = 30 - 40, and COAPMe, e
= 40 - 45, mcrogranms per cubic nmeter (p,g/nmB) of contam nated outdoor air

particul ate nmagised dmtHehpreeddigo@escaibed chbhvientioasarghowmatiom fér Guarbitatbelya first
example, in region (R1) 20, the first 20 sub- r,e‘gi on, SR 1, is divided or
segmeft ecEXPRISBING ONEATATalioN of copigminatechavidaer Rartigelnte xpptiar (COARMY in she ~ 7. o,
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(magni tude) o e contam nate utdoor air particulate

concent r anithdoutdogesir, BHAPNY the castadehateddutdbavair particulhiesngiter comghtintigase,
wherein the first subregion, SR-1, is considered a type of a ' kgr ound’
or base siabge&PHRMt ForGesgebt b %, PHE Gehdsttes ﬁﬂif?%ﬁpglﬁg,to SF@ﬁée’ieHP ough

SR-12, in the first sub-regio SR-1, i.n .each. of e fi «wlhird,
and four t ¢ eq?,ncef-tT?{O?-r??geZQr}ét,heaCr?Btafpﬂ?te?%éltd%Sﬁ%grﬁa#é UZ%F: 5%?%82? ﬂéﬁ; r
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to a range of O - 10 micrograns per cubic neter (p.g/n8) of contam nated
out door avalugsarmagnitades: matter in the outdoor air.

> COAPM-a,a =0 - 10,
> COAPM-b, b =10 - 20,
> COAPM-c, c =20 - 30,
15 > COAPM-q, d = 30 - 40, and
> COAPM-¢, e =40 - 45,

micrograms per cubic meter (pg/m>) of contaminated outdoor air particulate matter in

the outdoor air.

Thus, as shown in FIG. 5, as a first example, in region (R-1) 20, the first

20  sub-region, SR-1, is divided or segmented into a plurality of four (smaller sized) zones,
namely, Z-1, Z-2, Z-3, and Z-4, wherein each zone is associated with and assigned a
value (magnitude) of the contaminated outdoor air particulate matter concentration
range, COAPM-0, as defined above. In this particular case, wherein the first sub-
region, SR-1, is considered a type of a 'background' or base sub-region with respect to

25  the other sub-regions, SR-2 through SR-12, in the first sub-region, SR-1, in each of the
first, second, third, and fourth zones, Z-1, Z-2, Z-3, and Z-4, the contaminated outdoor

air particulate matter concentration range is noted as COAPM-a, corresponding to a
range of 0 - 10 micrograms per cubic meter (ug/m3) of contaminated outdoor air

particulate matter in the outdoor air.



WD 2012/ 00168646PCT/ 1L2011/ 000514 As shown in FIG 5, as a second
exanple, in region (R 1) 20, the second sub-region, SR-2, is divided or
segnent edwonbz/@migbural ity of five (s | er sized) zonescTneRreimgsié 1, Z- 2,
1.3, Z-4, and Z-5, wherein each zone is associated with and assigned a

val ue (magnitude) of the contam nated outdoor air particulate matter
concentration 5 range, COAPM a, as defined above, and as follows: SR-2,

fSiRr ;t zone, OIZ As sHOMPNRDEIGL(S,- 2520 serercbgramplepér region ¢Rrpt 20, theisgeem
-2, second_zone P\
G o ey e gRRTSRE & oAl Seanihucy Jigh FuSI AR VBT el bBes, 1

meter (] |lﬁ¥nf63§),,2 10725R-%2,, 7 4 outd D-57 GMereirledth Z00ARMsSociaed ww&Chnﬂ\asmggercarrs per

cubic neter (jig/nB); and SR-2, fifth zone, Z-5, COAPM e, 40 - 45
M crogr anks vﬁgp (g@gméud@étoérthc( Jcp@tpr@g)ated outdoorAglr gqgwﬁlalt% mattey cgnceggratéonc hird

exanpl_e, in t.he e ub-region, SR-8, is divided or
segne tecfaflguet WQ’&S&C n&¢ alf“ﬁ’?e #ﬁﬁ?%? S|gzed) zones, 15 nanely, Z-1,
Z-2, and Z-3, wherein each zone is assom ated with and assigned a,val ue
(magni t ude) of SRiefies AEaTZnhtIABN-Boklt - 2 miGagemes peaebiqetes (He/m”);
concentration range, COAPM a, as defined above, and as follows: SR8,
first zore, 2z-SR-2008PMIdczom) Z-23(CQARMber 3fts- BB MEUIBETEMTERST CYYiE gneigy -

SR- 8, n one, Z-2, COAPMd, 30 - 40 mcrogranms per cubic neter
20(J|g/m3<ogﬁ

SR-2, third zone, Z-3, COAPM-¢, 40 - 45 micrograms per cubic meter (pg/m’ );
10 > SR-2, fourth zone, Z-4, COAPM-d, 30 - 40 micrograms per cubic meter (pg/m’);

and
> SR-2, fifth zone, Z-5, COAPM-e, 40 - 45 micrograms per cubic meter (ug/m3).

As shown in FIG. 5, as a third example, in region (R-1) 20, the eighth
sub-region, SR-8, is divided or segmented into a plurality of three (smaller sized) zones,
15  namely, Z-1, Z-2, and Z-3, wherein each zone is associated with and assigned a value

(magnitude) of the contaminated outdoor air particulate matter concentration range,

COAPM-q, as defined above, and as follows:
> SR-8, first zone, Z-1, COAPM-c, 20 - 30 micrograms per cubic meter (ug/m3 );

> SR-8, second zone, Z-2, COAPM-d, 30 - 40 micrograms per cubic meter
20 (ug/m’); and

> SR-8, third zone, Z-3, COAPM-¢, 40 - 45 micrograms per cubic meter (pg/m3).

In FIG. 5, in the exemplary generated real-time regional geographical
distribution parametric data-information profile 120 of the contaminated outdoor air
particulate matter throughout the region (R-1) 20, for each sub-region, SR-j, for j =1 to

25 13 sub-regions, and for each (smaller sized) zone, Z-k, for k = 1 to q zones, therein, the
indicated concentration range of the contaminated outdoor air particulate matter in the
outdoor air, namely, contaminated outdoor air particulate matter concentration range,

COAPM-0. (for o = a, b, ¢, d, or e), corresponds to the (overall or total) combined

concentration of the various different types or kinds and quantities of contaminated



SR-8, third zone, Z-3, COAPM e, 40 - 45 m crograns per cubic neter
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second sub-region, SR-2, an (smal l er sized) third zone, Z-3, therein.
Mor eover , vanigust gpemdosoukéasdsf aedtamingted soytdoas. air opartiidatgbmatietdSappnéd
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(i.e., in measurable proximity to) the second sub-region, SR-2, and t (sma er sized)

25  third zone, Z-3, therein.

More specifically, such ground sources of contaminated outdoor air particulate
matter (Ground Sources (COAPM)) which are 'geographically' associated with (i.e., in
measurable proximity to) the second sub-region, SR-2, and the (smaller sized) third
zone, Z-3, therein, are any combination of the above described exemplary categories

30 (1), (2), or/and (3), namely, (1) actively used and operative infrastructure type ground
sources, such as industrial, commercial, business, public, private, and residential,

entities (building and building-like structures, especially, factories, manufacturing



30 (1), (2), or/and (3), nanely, (1) actively used and operative
infrastructure type ground sources, such as industrial, conmercial,

busi ness,wpubidmiespri vate, and residendg al, entities (becrding/eovdi4

bui l di ng-1ike structures, especially, factories, manufacturing WO

2012/ 00168648PCT/ 1L2011/ 000514 pl ants, power [coal and oil burning] plants,
homes, food naki ng and cooki ng establishnents), and, vehicul ar roadways,
bridges, pastst powet codlr aadcoil Hurriag] ints,ukeresnfbodp erakingy end eboakihar
traffic type_ground sources,. such as autonobiles, buses, ucks, vans,
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and (arbitrary) distances (e.g., kilometers, miles, etc.) with respect to the geographical

origin or center (regional geographical center (rgc)), is indicated by reference number

20  210.

FIG. 7 is a schematic diagram illustrating a (simulated) exemplary real-time
geographical distribution parametric data-information profile (in the form of a
multi-color coded map) 250 of the contaminated outdoor air particulate matter
concentration range (nl1-n2 pg/m>) associated with (originating from) an exemplary first

25  type of ground source of contaminated outdoor air particulate matter (Ground Source
(COAPM)), at an exemplary first test time (t = t1), for the exemplary window or view
200 within the first regional quadrant (RQ-1) presented in FIG. 6.

FIG. 8 is a schematic diagram illustrating a (simulated) exemplary real-time
geographical distribution parametric data-information profile (in the form of a
30 multi-color coded map) 260 of the contaminated outdoor air particulate matter

concentration range (nl-n2 pg/m?) associated with (originating from) an exemplary
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presented’i
(ug/m ) of contaminated outdoor air particulate matter in the outdoor air.

FIGS. 9, 10, and 11 are schematic diagrams illustrating (simulated) exemplary

20  real-time geographical distribution parametric data-information profiles (in the form of
multi-color coded maps) 270, 280, and 290, respectively, of the contaminated outdoor

air particulate matter concentration range (nl-n2 pg/m’) associated with (originating
from) the 'same' exemplary first type of ground source of contaminated outdoor air
particulate matter (Ground Source (COAPM)), at exemplary second, third, and fourth,

25  test times (t = t2, t3, and t4, respectively), for the 'same’ exemplary window or view

within the first regional quadrant (RQ-1) presented in FIG. 6.

FIGS. 12, 13, and 14 are schematic diagrams illustrating (simulated) exemplary
real-time geographical distribution parametric data-information profiles (in the form of
multi-color coded maps) 300, 310, and 320, respectively, of the contaminated outdoor

30 air particulate matter concentration range (nl-n2 pg/m’) associated with (originating

from) the 'same' exemplary second type of ground source of contaminated outdoor air
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which corresponds to an exemplary category (1) ground source of contaminated outdoor

air particulate matter (Ground Source (COAPM)), namely, any one of (1) actively

used and operative infrastructure type ground sources, such as industrial, commercial,
business, public, private, and residential, entities (building and building-like structures,

25  especially, factories, manufacturing plants, power [coal and oil burning] plants, homes,
food making and cooking establishments), and, vehicular roadways, bridges, and
tunnels. Similarly, the exemplary second type of ground source of contaminated
outdoor air particulate matter (Ground Source (COAPM)), associated with FIGS. 8,

12, 13, and 14, is, for example, a ground source which corresponds to an exemplary

30 category (3) ground source of contaminated outdoor air particulate matter (Ground
Source (COAPM)), namely, any one of (3) plant matter and ground surface type

ground sources, such as trees, bushes, shrubs, plants, flowers, grass, and soil.
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matter par at € and simultaneously at each of the plurality of
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sanpl es of Total—cortarn nated outdoor arr particufate matter each
associ at eﬂhewfcbm a separate location in the region (R 1) 20, and

Real-time sampling the contaminated outdoor air particulate matter at each

20 location is performed by using an appropriately configured and operative local outdoor
air particulate matter sample collection apparatus. Accordingly, each of the plurality of

local contaminated outdoor air particulate matter monitoring, sampling, and
data-information processing stations [Local Stations-i (32, 34, 36, 38, 40, 42, and 44)]
includes an outdoor air particulate matter sample collection apparatus, namely, the

25  outdoor air particulate matter sampling unit [OAPMSU].

Real-time sampling the contaminated outdoor air particulate matter (COAPM),
separately and simultaneously at each of the plurality of separate locations throughout
the region (R-1) 20, for generating real-time samples of local contaminated outdoor air
particulate matter each associated with a separate location in the region (R-1) 20, and

30 providing the samples for real-time hyper-spectrally imaging and analyzing the
contaminated outdoor air particulate matter (COAPM), at each location in the region

(R-1) 20, are done by using an appropriately configured and operative outdoor air



30 providing the sanples for real-tine hyper-spectrally imging and

anal yzing the contam nated outdoor air particulate natter (COAPM), at each
| ocati on wo 20teé00i@gi on (R-1) 20, are dine by using an appraprolabesy
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particulate matter sanpling unit [OAPMSU]. Each |ocal outdoor air
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power SU%pﬁraﬁﬁg(iﬁ%tdlﬁaocﬁﬁﬁaﬁa@ﬁ&ﬁate hieter 88me ceptedihg (@lectpeppadpg) y and
control circuitry. In tthe |l ocal outdoor air particulate matter

sanpl i ng @ en [oaxeRBr partiulatst wetier sample diniding igdaippupaiing (farvyagding)
capt urd ng unmi ng., ox cki ] e i

capt Uil D GRAT. 280 %) PRI bAY SRR SLEPR bheIdOSal pover
devi ce, 1QippBldndicogtral gitepry.f or punping in the outdoor air, and pipes
(tubes) for guiding the outdoor air into the punp. The outdoor air

particul ate magtigE 1@arelt8odiant phriidigatt ewitleeSdnlihg @ ARMS Uil sthé outdoapt ur i ng
(collecting) sanples of the outdoor air particulate matter fromthe outdoor

air dvvhi c haif eapturina anparass is her ntEHs (PHPPINERS SUEKIHEIN 5P UEQRS AR | ary
out door ajr Lcul r I UL I I rat us
s an ai rop PRt /AL SRR oot R ARG P2 FRlnphg @RRE:

sol i digsubisitludings) pufopr fér purepinpgntthe ootdodoeir, and pipes {tubasintor mudihg tthat
sanpl es of the outdoor air particulate matter are captured (collected) and
hel d ont oO4tAROTAT NG the BREP- Syjtable air filters are made or conposed of

various different materials, singly or in_conbinpatjon. Exenplar i al
are: (i) synthEbg eutdporxir ByHEHalE] reatﬁfasSéﬂlp}Fa%a@quangsdcoléﬁeﬁ%gpar%gﬁ I {er :‘ gr >

exampl e, It Ao g a1 L ofldoBL ?%tfcﬁ%?@ﬂaﬁ&tﬁ?ﬂlQﬂle%utab)&rhiﬁls

silicon ba eria exanpl e, quar d fiberglass (materia
consi st i nghizh iexaptarsl lyy theneutdbasar tafgerisg apparatus. Preexamplayr ouilor air

particul ate matter sanmpl e _hol din dl'ltr.an portin .gforwar i n ar at us
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and for jncluding air filters (also functioning as solid substrates), for filtering the outdoor air in
g an g
a manner such that samples of the outdoor air particulate matter are captured (collected)
and held onto the air filters. Suitable air filters are made or composed of various
different materials, singly or in combination. Exemplary materials are: (i) synthetic or
20  synthetic-based materials, such as plastics, for example, Teﬂon®; and (ii) natural or
natural-based materials, such as silicon based materials, for example, quartz, and

fiberglass (material consisting of extremely fine glass fibers).

The outdoor air particulate matter sample holding and transporting (forwarding)

apparatus is for holding the (filter) samples of the outdoor air particulate matter, and for

25  transporting (forwarding) the (filter) samples of the outdoor air particulate matter from
the local outdoor air particulate matter sampling unit [OAPMSU] to the local
hyper-spectral imaging and analysis units [HSIAU]. An exemplary outdoor air
particulate matter sample holding and transporting (forwarding) apparatus is a mobile

supporting and conveying device, such as a conveyor.

30 The power supply and control apparatus is for supplying electrical power to, and

for controlling, the local outdoor air particulate matter sampling unit [OAPMSU], in
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cont a18 naigslicentfasighestfithpprebént ivantdomat t er (COAPM) each associated with a
separate |ocation in the region (R-1) 20, are transported (forwarded) from
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| ocal hyper-spectral 1maging and analysis units [HSIAU . . )
particulate matter, and apparatus therefor (local hyper-spectral imaging and analysis

units [HSIAU])

Separately and simultaneously at each’ of the plurality of separate locations

20  throughout the region (R-1) 20, real-time samples of local contaminated outdoor air
particulate matter (COAPM) each associated with a separate location in the region (R-1)
20, are transported (forwarded) from the local outdoor air particulate matter sampling

unit [OAPMSU] to the local hyper-spectral imaging and analysis units [HSIAU].

Hyper-spectral image data and information of the local contaminated outdoor air

25  particulate matter (COAPM) are generated and collected during real-time. During the
hyper-spectral imaging, an object or objects (e.g., in a sample of the contaminated
outdoor air particulate matter (COAPM)), typically as part of a scene (i.e., of the
samples), is/are exposed to electromagnetic radiation, followed by generation and
collection of multiple spectral (i.e., hyper-spectral) images, via a single field of view, or

30 via a plurality of fields of view, of the object(s) emitting electromagnetic radiation

having wavelengths (or frequencies, energies) associated with different selected
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matter datasi nformation packages, ’ | Q0 LNRtDS 0. 89 RRefaBad) 20,
are done B%fhﬁitﬁegg@ﬁalg%ﬁf%eﬁ?fag‘? ‘Z’F?t?%néﬁﬁﬁ%géﬂ#og‘gﬁyn‘gg%’gﬁa I vdé %}%es- sp%ct ral
i magi ng apdoABdonding phithatity] diSeAime fouah contimypratedspeddaralir paragilatg raattr
analysis unit [HSIAU is of ) ) L. .
20 data-information packages each associated with a separate location in the region (R-1)
20, and real-time processing and analyzing the real-time local contaminated outdoor air
particulate matter data-information packages, at each location in the region (R-1) 20, are
done by using an appropriately configured and operative hyper-spectral imaging and
analysis unit [HSIAU]. Such a hyper-spectral imaging and analysis unit [HSIAU] is of
25  appropriate design and construction, and operates, for performing main tasks of
generating, detecting, measuring, acquiring, collecting, processing, analyzing, and
displaying, a wide variety of different types of hyper-spectral image data and

information of the contaminated outdoor air particulate matter (COAPM) at each

location in the region (R-1) 20.

30 For performing these tasks, each of the plurality of local contaminated outdoor

air particulate matter monitoring, sampling, and data-information processing stations
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optionally, in conbination with peripheral, auxiliary, or/and external,

equi prent uihBASkdtle or/ and software) and, operation and oper ating
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or/and during non-real tine (off-1line) lti)eratlo
other, and, optionally, in combination” wit peripheral, auxiliary, or/and external,

equipment (hardware or/and software) and, operation and operating parameters thereof.

Optionally, each hyper-spectral imaging and analysis unit [HSIAU] further

includes an operator workstation apparatus, for enabling an operator to send operating

25  commands, instructions, and data, to the data-information processing and analyzing
apparatus, as well as to receive data and information therefrom, during real-time (on-

line) or/and during non-real time (off-line) operation.

In each hyper-spectral imaging and analysis unit [HSIAU], each of the
illuminating apparatus, the hyper-spectral imaging apparatus, and the hyper-spectral
30 image converting apparatus, is operatively (electrically or/and electronically) connected

to the data-information processing and analyzing apparatus, and to the other
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spectral imaging apparatus is designed, constructed, and operative, as an optical
interferometer, which optically detects affected energy or emission beams, emitted by,
and emerging from, illuminated objects, in the form of whole images, and then optically
20  processes the whole images for generating optical forms of hyper-spectral images of the
illuminated objects of (included or contained in) the imaged scenes of the samples of

contaminated outdoor air particulate matter (COAPM).

For example, the hyper-spectral imaging apparatus is appropriately designed,

constructed, and operative, according to a high performance, high resolution high speed

25  (short time scale) hyper-spectral mode of hyper-spectral imaging and analysis, for
example, as illustratively described [3] by the same applicant/assignee of the present
invention. Such a hyper-spectral irﬁaging apparatus has spectral and spatial resolutions

on the order of less than about 30 nm, for example, on the order of about 5 nm. As
disclosed therein, such a hyper-spectral imaging apparatus involves the use of a

30 specially designed, constructed, and operative, piezoelectric optical interferometer,

based on using piezoelectric technology with closed loop control and analysis
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is operati
illuminated objects of the imaged scenes.

20 The hyper-spectral imaging apparatus can include components designed,
constructed, and operative, according to multiplexing / demultiplexing (demux) fiber
optics technology. In particular, an exemplary embodiment of such a hyper-spectral
imaging apparatus includes a 'detecting' bundle of a plurality of individual or
demultiplexed flexible fiber optic tubes which is operatively connected to an

25  illuminating bundle of a plurality of flexible fiber optic tubes of an illuminating unit.
The detecting bundle of flexible fiber optic tubes is positioned relative to the output of
the illuminating apparatus and to objects of (included or contained in) a scene, in a
manner such that the detecting bundle of flexible fiber optic tubes detects, receives, and
then transmits (forwards), individual or demultiplexed optically detected affected

30 energies or emission beams, emitted by, and emerging from, the illuminated objects, in

the form of whole images, or in the form of single lines of a whole image, to other
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apparat Us y.., information processing and analyzing apparatus is for programming, processing,
analyzing, and storing the various data and information, or/and signals thereof, of the

apparatuses and components thereof, of the hyper-spectral imaging and analysis unit

[HSIA]. Accordingly, the various data and information, or/and signals thereof, of the

25  apparatuses and components thereof, of the hyper-spectral imaging and analysis unit
[HSIA] are programmed, processed, analyzed, and stored, by the data-information

processing and analyzing apparatus.

In particular, data and information, or/and signals thereof, of the illuminating
apparatus, of the hyper-spectral imaging apparatus, and of the hyper-spectral image
30 converting apparatus, and optionally, of the optional synchronizing apparatus, and

optionally, of the optional operator workstation apparatus, of the hyper-spectral imaging



In particular, data and infornmation, or/and signals thereof, of the
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thereof, associated with optional, and preferable, synchronization of overall operation

and operating parameters of the apparatuses and components thereof, of the hyper-

spectral imaging and analysis unit [HSIA], singly, in combination with each other, and,

20 optionally, in combination with peripheral, auxiliary, or/and external, equipment
(hardware or/and software) and, operation and operating parameters thereof, by the

optional synchronizing apparatus.

The data-information processing and analyzing apparatus includes all the

necessary software, including operatively connected and functioning written or printed

25 data, in the form of software programs, software routines, software sub-routines,
software symbolic languages, software code, software instructions or protocols,
software algorithms, or/and a combination thereof, and includes all the necessary
hardware, for programming, processing, analyzing, and storing data and information,
or/and signals thereof, which are associated with performing the above described

30 functions and operations of the local hyper-spectral imaging and analysis unit [HSIA],
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data and information processing and analyzing which are described in same
applicant/assignee prior disclosures [e.g., 1 - 8], and described in references cited
25  therein. This is especially the case where, for example, a particular biological, physical,
or/and chemical, object (entity, material, substance, or structure) of (included or
contained in) an imaged scene either is, or contains, particulate matter or particulate-like
matter (i.e., matter having particle-like features, characteristics, properties, and

behavior).

30 For performing the automatic pattern recognition (APR) and classification types

of hyper-spectral image data and information processing and analyzing, there is
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t hroughout the region (R-1) 20 ner aénc#(’gom zed with the redal -tinme
sanpl i ng, PathtagARdy, JUHOBhal e i HEFPeB‘r“'et ol nfAUMINATBY VUt BRSPSSYlg an

par ticul a&ﬁmr{ﬁr?&ﬁro % DIPEU] ge«rrfdhatm Rkn, % oferaVel £ TBARG TPk &l ity of
reaI -time local out oor at her- Tret eor ol ogi cal conditions data-infornmation
packéades emmnuBisaur \atth;d/mvtltehvmedsetrz&mdawt/eelb&sddatrabnformammlnpe%MInut((FéOjl) 20,

and real -tine processin n n real ed

out door afY™MPAME tbq.?lsa’fee‘gpfg(t E 851 g‘é% Pé%ﬁ% ggﬁl élélg LCtEO%QLﬁQ P%}Céltl on
in the regi@meffbrk)shddn iARGEODE3 bemduq' e gm)aaralrafao:mfdraiaabfy pesvabsigiaedl and
oper ati ve weat her-neteorol o i cal 30 conditions neasuri ng unit [WMCMJ. Such
a | ocal V\mmémﬂﬁtftné@mil[@éﬂg’ﬂmcﬁ%dl tions measuring unit [WMCMJ] is of
appropri ate desr gn and constructl on, andloperlat es, for perform ng rral n

201 2/%0 1 6ﬁoca \Ffvg h%I'LI%géIéOI‘O Qgéa 4condltions measuring units [WMCMU])

Real-time measuring outdoor weather-meteorological conditions (of the outdoor
air), separately and simultaneously at the plurality of separate locations throughout the
region (R-1) 20, in a manner synchronized with the real-time sampling, imaging, and
analyzing, of the contaminated outdoor air particulate matter (COAPM), for generating

25  a corresponding plurality of real-time local outdoor weather-meteorological conditions
data-information packages each associated with a separate location in the region (R-1)
20, and real-time processing and analyzing the real-time local contaminated outdoor air
particulate matter data-information packages, at each location in the region (R-1) 20, are
done by using an appropriately configured and operative weather-meteorological
30 conditions measuring unit [WMCMU]. Such a local weather-meteorological conditions
measuring unit [WMCMU] is of appropriate design and construction, and operates, for

performing main tasks of detecting, measuring, acquiring, collecting, processing,



anal yzi ng, generating, and displaying, a wide variety of different types of
(l ocal) weat her-neteorological conditions data and i nformation of the

out door awo,20e400&@6h | ocation in the r&gion (R 1) 20. EPempLzMy000514

weat her - met eorol ogi cal conditions data and information of the 5 outdoor
air, at each location, are: (a) tenperature; (b) humdity (water vapor
content) [e.g., absolute, relative]; (c) (barometrlcz pressure; (d) w nd
(novenentar[aiwmgsl ge@iﬁlraeug,l ond qgsllﬂ?tyemgasé} wideraoiely, of ediffereat tynes 22 Bacal) ype

movenent  TEpBE b PLERA SR hey Ebabfik 4 pRURESLTRL caBlT. o

cunul us (feddtionSihltid RetoM(RUE) 205C) , nNi nbostrat us (Ns), stratus (St)]
10t her eof , extent (coverage) t hereof, and novenent [speed, direction,

patterns] thergginplar weat&%a@&frélegﬁhln@ohmaeﬁs tcﬂﬁak%ndeﬁh@&nﬁfhohhﬁf nhw ality
of |l ocal contam na ? 3, outdoor air gartl culate matter nonitoring, l'ing,
and ddt a- outflonrreit, iabmagh trseen, rige:seatdnpesatpieo b hspigity dwater veBer Cqm,en 6, 38,

condi 11 orts Sre At Ry AT WiNDp PO R tlies t8) JAha SEAGRERRP I

conbi nat i @ifeoﬁbn Epatteds] | thagbi)DIS) p@f:lpithﬁ!orf dlypovie. {gg i, rsnowgrpmaq ntherepHut door
mEasUr | nGUEPHAREDS: PR e, Shd OB e abBIGUh or s PEIFAD) H) O

hum di ty u d [ f ure
measur i ot anmey PALEEY BUALAE: G i R RHRR), Alhob AL TR, sl (SBF
appar#l usthefeo}, eateno(ﬁodmge)ahcrepf eod piotfambntr[spd:eylp@recmtl,emtt,errahﬁlem rovenent )
measuri ng apparatus; or/and (vi) an outdoor air cloud (type, extent, and
novenent ) nMeaspEsi foﬁtﬂm@g‘ ﬁks&tasﬁﬁeaﬂubﬂﬂﬁrplﬁmhtyp@fr]@nﬂtafantarmmasdnounkgor

appratuses (i) continuaously or/ and periodically neasure t vari ous
respect i var d’ét’ttﬂi@&e HattejMAnHeFIngp Yy Blgogp@élﬁtaclaﬁﬂma ﬁ@fﬁ%ﬁéjnéﬁﬁf%o

|nforrrat| ! SEAL3g ViR iDealPual) siHeer %dl td
weat her - teorotig)g?'gsa :gc%ﬁ%}tﬁ;n?’ss WE(ZSUI‘I?IQ unlb]t [VWCIVUa] ¥ 0tuheO()éSmIrocal

dat a- i nf owssthéremeteombegii! ngomatitiorso mmaniréeg iupits [WMCMIEDItP@U]mChEk@ha@f t he

outdoor air para trlc mea uri pr at are readi

co |a1“PI§)€ e[\ABf| CRP1bLnatigp }%c?tag?sgﬁn% Uftstﬁ% ‘?‘L‘)‘%{Pg&ﬁ‘ SO %{ller%ls fobldoor

veat her - ngpt e0fohogicC aleaGiid abRAfsBHAY laAgoutdbér [amer@ﬁlrdaaﬁéhsﬁﬁﬁ@ect ive
| ocal contami nated outdoor air particulate matter nonitoring, sanpling, and

dat a- i nf oapratdtem (B) ae eukioay aist(alesobrie of/prst slatsed thuardity mc’«s%mnscﬁmafa% 38,
40, 42, a d 44é%tgf)o rafr :1’314191? %gﬁ:%@{ilp gyehélﬁ%yggggﬁ;f' iv) an outdBofAERiRd the

plurality B}arf ani na out door “alr P |cuf te matter nonitoring,

sanpl i ng, Zamleﬁlﬁ‘u@lmgvdppamt@t ¢eeasionglost afr msxpﬁthﬂmal(tyﬁt,aﬂtmts and ( 32,
34, 36, 3 and 44)], the main c)t)n;goneir'c}g % & % of the éocal
out do¥f ainro"%@%t%é‘?@aﬁ‘ﬂﬂré&)??ﬂaé@}%aq’r /208 rdik #bREtdeRs &l lﬂbd PRRAEVER

singly or OOemgntfﬁmQéd?fﬁtg' %garaﬁfse TR SufobY 81 YaeHEREC IR bR g @PPrakiiies (i) -

communi cati on W via appropriate data and information I nput/output (170
si gnal patiis cantdmjousiyt ogasd pehiedicedpentisue Ithe alaridas aressm:f:bve(muit@@r air

processing and comuni cati ons. units Whi ¢ in
operat i veWﬁat@Brﬁ‘Fié@%ﬂoﬁlﬁalaf‘r?&}a’ith%(Siﬁﬁ%arﬂ%c'é’g(?%ﬁ“ﬂﬁ Wpﬁcé}. 4t ¢ eé’ \glﬁnrt ‘élla 75 and
wireless {gaf &{tﬂmroarlmkétﬂ& FnBRBENSP1ER Eonditiohd Ine SRR NInGEWRITM UG t60thK
(i ncluding appropriate
25  local data-information processing and communications unit [LDIPCU]. Each of the
outdoor air parametric measuring appratuses (i) - (vi) are readily commercially available
for inclusion in the local outdoor air weather-meteorological conditions measuring unit
[WMCMU] of each respective local contaminated outdoor air particulate matter

monitoring, sampling, and data-information processing stations [Local Stations-i (32,

30 34, 36, 38, 40, 42, and 44)].



10 signal paths and junctions) [dashed |ines network shown in FIGS. 2, 3,
and 4], the gl obal data-information processing and comruni cations unit

[ GDI PCU] W0.20Bam0h685especti ve | ocal dat@ information pro®eFdizogl/enndi4
conmmuni cations units [LDIPCU is involved in perform ng various tasks of
main Step (b), namely, real-tinme neasuring outdoor weather-mneteorol ogical
condi ti ons, separat eI@gtand si.mul t anequsly at t 5 pluraljty of separate

e
| ocations, in H geginet they pminiofelgcli @%tqm@awgaqutﬁlqwlggﬁﬁ}ql > M3 ng,
and anal yzi f or, [ 1 j | baiald ii | ocal
out door V\glg? ﬂ%rrug Sfl egir}g ’g%nldg(%lt@ggﬁ{g? aﬁlﬁ)g(r)fgg%éggggisﬁlgbé %‘i)?;ll %gﬁ%%ieg&éach
associ at edd,vd€, 1382 48p2r atdedd)pctheiroain cdddionewndl)l y(vipat ther mspleottioe divcal
dat a- i nformahi on {%r ocfessi ng agg. conmuni cations, uny CM}@' P lopera’r,es
al ong wi t HeRABFEAIo08eAl g FoRdiugny - r%eta?‘brﬁlgpr%'&sm ¢S i 84t i'dns
uni t [ Bfehin®bd, Qfe BSIrhRVe BShnéaie Q¥ and 38 k6mafunitatidn SigP viLappibpridic
involve the real -tinme processing and anal yzing the real -tinme | ocal outdoor
weat her - néate andlinfginsationciopul/ eyt l/Atsigniahpyhsrard PHICHARY AbfetsSPRENE 19Gake
processi ng_.and. anal yzing the real-tine. | I nqﬁw he i
parti cul a&%a'ﬁ%ﬂ%?an aba- T ht or e F%I%hl;@%:cﬁg%gssmg%dﬁf e réa&lﬁéﬁﬁgﬂﬁg{:ﬁllg
out door  @fera¥dalf eonigetedofoohy i @bmenimiiativongitld atia-the fwiredadi/anl packages;
and real -ti me processing and analyzing the set of real -t]j | ocal .
geogr aphi (alalafasmaiB imeH QBEANEON) CoRmURIc RSy ReitReh (arbimecepmsppiaie
cont aJf nag; 0 It RAR t Inant Be I
dat a- fﬂnf o%lgggtlio%grt]ﬁp%dc sl{scltl[r}]gg)a[lggmggn%ﬁ"rﬁ E?%Ea‘tg(igpgnésﬂoﬁvr?i it?l F%DSI)?CU? anl\‘}a?]ﬁ t}Sl% eps
(c) and (globalf dithénfexmaguin pyocessigy and wompfurti¢atione tunggd[GDIREGUE S01: Eagly 16

and 18; FIG 3: 72. 74, 7 78, 80, 82, and 84: FI.G..4: 92 . 98,
100, 102, re_fB‘?F,tlvﬁrjrﬂcaif@,ta"é’g‘H“I@?@ %bcefﬁ‘af,anﬂa‘?%lwlfnlf%onls Sy t[i?“#émg?%cl ssi ng
and anal yzjvBBeHhg gee@rmidg™Raris ahsks 06T MBINNSef ALY Uld@dy, Rul-tip@rheLutiag e
matter data-information packages and the WO 2012/00168664PCT/1L2011/ 000514
real -ti neottdearl wnathtooctepsalogisel raendisions.ogerastelyonnl t Siombareously at dhemt i on

k , real -ti er at.i i . i cal
ety Phor PIRish 58 st 1GENERE th A0mApRg ey RlnbBAd Wil J63 e QAR c@

out door ajmagiig,t Arluhedl gzin@t foer gensfating ng coredpohding plomidity géagalaphe dadal
di stributions of gual itative or/and guanti t,aéi ve@?ara ters 5 of .

. . t h
cont ami nafedodruVedBer-BEICoFlegical (AOALKIORS dalgrin PR agFt ﬁacé‘a%,sﬁo‘é‘%tﬁgr ate
| ocati on,  ¥ha gl dat.an A Nf orAwR r S} 08 ReAMiiCakdragonNi t
[ GDI PCU] }%Hh( B &.Q%Zte-ﬂ%?t;l&gnd tltlldryea(l;{?’- %?ﬁﬁe ll[()hlrg%béfgsgilng and aanal yzi ?1 t he
set of reptoctssing land atonymogicatpivisc ahitdi[EDIPGU] | aperates abatg mgth the globa

dat a- i nformati on profiles of the contam nated . i rticul at
ot tetd {iaprmRidL Pl Friy caRBuRgRopE T AP S0 B3 bygdinthg
geogr aphi ¢afhiouditsdik o widiid BtePaE PWRichiifvdldd freirBAlQii@ bideBssieofridl #&l1yeing the

contam nat ed outdoor air particulate matter, show ng real-tinme regional
geogr aphi ceal-titiedoeal butdoonwegherimeteqrpddgical cpnditiony ¢aitinfoapationparkages.

paranmeters of the contami nated outdoor air particulate matter throughout

t he regi oRealviirae gprobakindatmad ianhlyrimgt ihen reat-tioees $00aly comthinunate ) IS uni t
Gl P 50,. are perforned usi.ng any nunber. of various

[ < particulate pmatter data-lj% ormatio paéi(ages and tfhe A NW%  local outdoor

25  weather-meteorological conditions data-information packages; and real-time processing

and analyzing the set of real-time local geographical distribution parametric

data-information profiles of the contaminated outdoor air particulate matter, via the

olobal data-information processing and communications unit [GDIPCU]

Main Steps (c) and (d) of the exemplary embodiment of the method 10 (FIG. 1:
30 16 and 18; FIG. 3: 72, 74, 76, 78, 80, 82, and 84; FIG. 4: 92, 94, 96, 98, 100, 102, 104,
and 110; and FIG. 5: 120), namely, (c) real-time processing and analyzing the real-time

local contaminated outdoor air particulate matter data-information packages and the



15 different types or kinds of data-information processing and analyzing
techni ques and procedures, which are applicable to processing and anal yzing
data and woferymtdésen relating to, and @haracterizing, ceoranmade@didoutdoor
air, in general, and contam nated outdoor air particulate (or/and

particul ate-1ike) matter, and conponents thereof, in particular, and which
can al so be applied to processing and anal yzi ng, and accounting 20for,

hyper - s lpel@ﬂkf?me iloeadiontfogatvecathes matsasplegicrlb porskitions date-{nfameatiog, pagkeees,
particul ate-|ike) natter. i I r i &SinReh -
data-info ﬁﬁ?ﬁlgﬂ')’eplgg%eé%%q%a sg}\gf%‘%t@f@a?g)éﬁ?%ﬁ%@ %ﬁgbgé%%gg%?ngglcar e:
(1) bot t odatalnfo@iiRioAchrblesiof) thb asaemiritet buddoomair ipartiquiae essien gshaming
anal yzi ng techni ques and procedures, also known and referred to as

source basaltimgdogah @gperaphisasdisisRraenseof euobifatiys Qu@nd guaniifatvh pz(réﬁllegeéﬁzgn)

i nventsor yog_)ﬁ%ego tg@aﬁémf 9&{5@% | B0 RERGESS SR MAsGARbY 2D dRENgpaNeS and
procedures; an I( top-down (alr 'to ground) based data-information
t echni quescativt, pizogletair dsa-irfbswationopmcasiag rasfl eromgounieatpss nad S GEk ed

source a i d -infor i i . i na. i
and pr oo ol Fombx eat e GhBR e h BRL ab SaPR R i SRR g
and anal yziyag,ohRGNHidHBS AN PaREREEE WalSinddrtatias estofilesi ofMlid fcphamigneadind

sources of contam nated outdoor air and their output (em ssion) factors,
whi ch canowdoaosibi raeticuldte hmatgn For1 prabtiTes geBTEtE] B 2891 19forebtime regional

weat - et eor ol ogi .. condit] . j | )

o B g RlE RRPAE phENChE AR D BN of 300 contRPEY

g P S e ey g e T
1OL .on u I sa .

of 't he. cobe AnAH BTN dYaBUIaBLe PRETFiSEYol BB Al CorONRARI o SRS r ol

and tenpopal,.r e§19+&ggh§ptsﬂfgf {egfdﬁ[ t%i Sgﬁ;bgﬁddataf;ﬁﬁﬁl%@r rote@Md | gant |y

| ess than spectra enpor reso ions of results obtained trom
t op- down ¢anmugicatiomn)utiaEDIRETUA-50nfor paferoredt e hsingues mambeprod cadigres .

Top- down é,a' r- round(¥I hased Hat a-informatign technj gues .an [ S are
basedln N AEPeai lflﬂgsaofg Jannigraaiof PY&GI°HIS, 2 i e ?eﬁ:ﬁ glﬁr%?%gﬁ(fhe
most |ike Mcedures, which are applicable to processing and analyzing data and information
pp p g
relating to, and characterizing, contaminated outdoor air, in general, and contaminated
outdoor air particulate (or/and particulate-like) matter, and components thereof, in
particular, and which can also be applied to processing and analyzing, and accounting
20  for, hyper-spectral imaging data and information of particulate (or/and particulate-like)

matter.

Two exemplary categories of such data-information processing and analyzing
techniques and procedures are: (1) bottom-up (ground to air) based data-information
processing and analyzing techniques and procedures, also known and referred to as

25  source based, or chemical mass balance [CMB] based, or output (emission) inventory
based, data-information processing and analyzing techniques and procedures; and (2)
top-down (air to ground) based data-information techniques and procedures, also known
and referred to as receptor based source apportionment data-information processing and

analyzing techniques and procedures.

30 Bottom-up (ground-air) based data-information processing and analyzing
techniques and procedures are based on identifying ground sources of contaminated

outdoor air and their output (emission) factors, which can be combined with



10 ground sources of the contam nated outdoor air by conparing, and
contrasting, the various chem cal, physical, or/and biol ogical,

char act erwetzh#ossd paraneters of the & r sanpl es to.theseipfolt/b@sgr ound
sources. This results in quantifying the relative contributions of the

di fferent ground sources to the contam nated outdoor air. Currently used

t op-down (air-ground) based data-information techniques and procedures are
15rel at i v‘e'ba,lh@dnﬁbﬁl@}aﬂ&@,l eoxgisions iata and) iRfomatiqn (§-Bp| VEsAbY  PSEHSeital Iy f or
| ar ge scal | al.. I [ i i : U B A ehpsul ts
obt a1 ned BEOHIT SoRbAHE! uld YAk o Son BRBICEIARRT air. Mejor HRRE oS L
each ot heottdaHup t(Biotind-ir) dasddyappheachase tharthepate agpddrivadifoms .'acRrabpar

anal ysis of the differences between, the tw apprpaches, and efforts to
reconci | esaRlGecnd; Henemyng  $ouRese o ey FBW?H‘EPartEéﬁ @t T4%h ?’8 hprﬁflgel?tﬁfed'

acceptsbl Rd@iﬁgﬁ%%g%fggct?ﬂpég@w@m Sial -BEMRAL BASEG1dabRained OthBRElORN are

t echni‘ques an ures are mbre commonly used in nmost countries.
Mbr eover , sigsifinanttyhless tpprapactaliamddegoorn] wesplutions wp pesadts robtarrd fregmr Ope

't taiped b | ying bott -ound- ai d data-i nf ti

resull s OBl hed. Bl SARLY) 09, b0t MR- R, Gl Reed dat ey o on
o’ bbt i neng. MEASNSIAY L) disrd b ioaRe ST LR e PRSP R: od
air. For Bfag@mnesgéﬁrﬁgig%dﬁwh (a2hike HaRANGY redSE dnanRER acBamhavemeacaslpnal |y

reveal ed over/un imations of certain air contam nants as cal cul at ed
accorH} nggtoondovtmes ©p tigcoutaninsited obtdeer ampht sampedng, Sehcanitagtings dhe

information.i s extrepely i nportant. when,i 0 . i i i.-ch 30
are based'YiPHs FIQFFG!TEH%’\S/%?‘E@I/ %%E’fo\({)\é]gl%aglj’, éhﬁr?%‘:?é??ﬁn%g? rrgi‘lﬂr? allérré)ﬁg ,tﬁlgg%gr ating
and cont r glhd189 to dBYR! OPItRY graid phadesi NThis Mésuits tinUgiantiéying dhy ebiadut ar

traffic, of human popul ated regi ons, where such appli catcl?gns, i Iud? t he
i npor t ant casiilewtiong of gre diffpreat groynd Eyre 1o troeRsHRERET LRI 3 0 6HE TR AN
mai nt ai ni pg 4hj gh | ], I tdafmagl : humpR:Refukat g6
regi ons, Wh CLO% (?OWLS%%H%:@?&%%{ gg&t% ac a?g%itgghlgﬂﬁsrmi n?éi ni ng hi gh
qual i 1y | exelvelyotomplidakeal, leeptdsive, wed fskove, toaingbleroeity pipieelly Hoo lagbo weale he

human popul at ed . regions.. Exenpl ary enbodi ments of the present invention are
i mpl ement %n@?’%ioﬁb‘lﬁﬁtr{agggfggﬁﬁﬁo‘%ai r-ground) based (receptor based source
apportionment) data-information techni ques and

enbodi ment s of ldeply geadismbtaipsrehit sRMYIRE &he %W%ﬁgﬁrf?ig B0 ze%fggﬂl%? ﬁ@ﬁﬁ@'r -
(519 ORI O SPADs Ho0S (af  Bc Al pesydcpimr/
bal ance [ 6GMVBle diffsedcesobdtweidn (reniwesappndachesy end effprtisde eeondide Retiweknithami on
10pr o%a SSiatrt]egmﬁg ?0 %po%lialezrieg tst v%ﬁllggiageu%sac%gp able %%?e%umre%ﬁ Top-down (air-ground)
based data-information techniques and procedures are more commonly used in most
countries. Moreover, using this approach is a good way to supplement and improve
results obtained by applying bottom-up (ground-air) based data-information processing
and analyzing techniques and procedures, as well as for either supporting or questioning
25  the validity of such results, by being based on obtaining, processing, and analyzing
'actual' samples of contaminated air. For example, top-down (air-ground) based
approaches have occasionally revealed over/underestimations of certain air
contaminants as calculated according to bottom-up (ground-air) based approaches.
Such data and information is extremely important when it comes to applications which
30 are based on, or/and, involve monitoring, profiling, maintaining, operating and

controlling, developing, and planning, infrastructure and vehicular traffic, of human

populated regions, where such applications include the important objective of achieving



In sone exenpl ary enbodi nents of the present invention, there is

devel opnent of a contam nated outdoor air particulate matter profile
(source) Wokwmvopiqsdat abase), accordi ngbt o the fol | owi ngPpTACEdUO@S14

col | ecting sanples of the contam nated outdoor air particulate matter;
15>creating a 'scenario', for eventual storing of hyper-spectral imge data
and information of the contan1nated out door articulate matter, based

on exenpl &Ky M3EaiREEchigh grualipy levali i PuAeRy ?}b\ﬁért e human popylaed f4gioNSeqi on
of intereghihRA furh nco%?r%htﬁscﬁ)nfchle(vmgphoeﬁﬁﬁﬁﬁﬁ ngﬁ udINY 16V13 of %’ﬁﬁltl('f al

output (e.g I ntensit er-spectra glng the collected
sanpl es o]ﬁeanthewelcﬁare,aandmnerﬂleothrdmghlouanha hﬁﬁxaarpbpmlatedU@lm ter, for
generating hyper-spectral inmage data and information; setting of a target
det ef:t | o]p I eXeExem@theﬁb@:ﬂlh&'ﬁtssepﬂteaptes@tt1avgﬁtonpamexlr@lémmd)mkgmmgjnd

pi xel s of a hyper-spectral image; creatjng a databhase, i ch ncludes t he
hyper -spetoPrdgwn (aiiggroyad abassd (Fer?PBtPFré’la’Feélnso“?%PH@&?‘P‘W?IHEQ?'&H@ wajion ¢ he

hyper - speglidhuds"Bd o&fdu;ege SOt &l ?at&@m%aﬁk%&s & the PRSEACGHVGRnRE t er

sanpl es; targets correspond to conta nat ed outdoor air particulate matter,
and corrpomqﬂémemtbdarbqoziqcoumtmgwﬁ)ro(tatgiommlalrmgv\hcm‘ma@un@l drdt @nfl riofarmhdombove

descri bed di f d
cont ani na?l\é%‘%é 38’0 'Pf/aﬁ ‘A‘E%Hntg?/ tguﬁ%{ {om Hﬁ?%@}lg §%i$ gﬁsq%ﬁée aﬁ%‘?act%’\%cagf ter a
pre- det er ghfe@afahf® [CMB] \tabod, f Qltp@X fikGon )R inde@REY m@@ da@ayformafiod

pre-determ ned perlod of time, for exanple, a week, or nont h.
10  processing and analyzing technlques and procedures

In some exemplary embodiments of the present invention, there is development
of a contaminated outdoor air particulate matter profile (source) library (database),

according to the following procedure:
> collecting samples of the contaminated outdoor air particulate matter;

15 > creating a 'scenario', for eventual storing of hyper-spectral image data and
information of the contaminated outdoor air particulate matter, based on exemplary
parameters of: (i) magnifying power, (ii) area of the region of interest (ROI) in each

scene, (iii) exposure time, and (iv) spectral output (e.g., intensity, shape);

> hyper-spectrally imaging the collected samples of the contaminated outdoor air

20  particulate matter, for generating hyper-spectral image data and information;

> setting of a target detection level, which enables separating target pixels from

background pixels of a hyper-spectral image;

> creating a database, which includes the hyper-spectral image data and
information;
25 > identifying targets in the hyper-spectral images of the contaminated outdoor air

particulate matter samples; targets correspond to contaminated outdoor air particulate
matter, and components thereof, in the outdoor air which originate from the above
described various different types or kinds of ground sources of contaminated outdoor air
particulate matter;

30 > repeating the above after a pre-determined time interval, for example, at least

once a day, for a pre-determined périod of time, for example, a week, or a month.



WD 2012/ 00168667PCT/ 1 L2011/ 000514 The cont am nated outdoor air
particulate matter profile (source) library (database) is then usable for
per f or mi ngoabmwe1dsk! ustratively descri®ed nmain Steps (cPrcanoiodoosfs t he
exenpl ary enbodi nent of the nmethod 10 (FIG 1: 16 and 18; FIG 3. 72, 74,
76, 78, 80, 82, and 84; and FIG 4: 92, 94, 96, 98, 100, 102, 104, and
110). 5Main Steps (c) an of the exenpl ary enbodi nent  of tge net hod 10

ind (d) . .
(FIG 1: 16 anﬁhﬁlgéonFaF@PatSé qutdogry airy artyylatgpmaiger  pafie gsoupgeys librarygy g4,

96, 98, - : : I ; Lead nldils g oring
and par a%@? tralb%sgg}lsoghl%iuﬁg&ggégg%f%gﬁgg agta\{eglcl)lc‘)lr% gg[l)vrel}égéstci 1?ul até rrée{f)?gr}
t hr oughoudnda(dy efjiherexemiprnymbodispac bf te metbod hQ (AGd lad6laydil8; FiKars: 38,

f d i nel ydj f highl i £ ' i g |
Bt ot nr o6 36 8 bh ud BT AL Anb 2 30l BEC 0. dnas il rESY: cotur es, for
: L oh prot g _ n P
(r opF Sl bi |1 M BFPY ) 3n4d) Csing EHaPBIEB B PReN ey etapld B1G. 15
first exem)&fcg %s-'r@@%?’éz&%[ 76,985 30] §% QLEBYI PRI 986041989 98.ND021E2, YidkNg

t echni que or d ‘procedire’i s based dn accounting for, and using,
(conti nuoarsl W10y and5Fp@&r iSod120y] |fgr updatime) moeddring rmadl pemmefdhotprofking

[ground to air] type) inventor ta and jnfo tion.of the exenpl ar

cat egor i e%onéﬁm‘%’ﬂ'@gg‘? dned %‘bdﬁa{fi%‘gg? it é*‘ﬁoﬁgfé "blﬁ?%%rbr“&ﬁypﬁé'%) Cira?/at e
matter (Gt 2R4TH8FsisCONTNe) pbitsamanBytintinginge Meobse( Bf ighl§, spaaife| y, of :
(1) actively used and operative infrastructure type ground sources, such as
i nduskOr i akdditomietatd-mforntation peesssing)#id @,almngﬂa@%}lqwd)réaeé PEReReqrgs, for

ustd | ahddidonn S messIpLb o S
ranut nct UPE PR oL pngApd g Eask oSl hit iR REBHRUbAPELAT

maki ng angie ¢&akts Beneemt @by tiwberdnaisstepsand, vehi cul ar roadways, bridges, and
tunnels; (2) actively used and operative vehicular traffic type ground
sources, such &s R4t eREORpILAS  adlisaRl' UAMGKBMYANS , prabéseinki K8S, amiMring
scooters; and (3) plant matter and ground surface t(?/pe, ground sources, such
as trees, tepuiguess or/ant pinsedws s hesed O | asqpipyinggiorsand ¥sigSs (roptinuously orhj g
first,exeml ary,. additional. tarf I r 1-AQ; i
tecnr eIt SPBLENTPE umE B GBS T epl o SR Bk PR R oA g 10

peri odi cainfyrmapdabethe axenipidry ertep@ial of (thogtoand spurcer aficvdtantinated putdppe)

inventory data and inforpation focusing on  for ex | e, hysi nd
st ruct ur ady _P?B%@i‘eamtéra( Beund §aarqe_ﬂf(%ﬂf€'%1¥'é}1 t@@‘é@%ﬁf thsr §%Hﬁl Fé‘laig ng to:
(1) the ﬁ%&g} o: rﬁe&ﬁea RPELAY Bg@r_aw@ [ASEMGEN §pd BRRESBHHRES, Q8K 66,

such as strial,” conmerci al, siness, public, private, and residential,
industrial, commercial, business, public, private, and residential, entities (building and

20  building-like structures, especially, factories, manufacturing plants, power [coal and oil
burning] plants, homes, food making and cooking establishments), and, vehicular
roadways, bridges, and tunnels; (2) actively used and operative vehicular traffic type
ground sources, such as automobiles, buses, trucks, vans, motorbikes, and scooters; and
(3) plant matter and ground surface type ground sources, such as trees, bushes, shrubs,

25  plants, flowers, grass, and soil.

This first exe.mplary 'additional' data-information processing and analyzing
technique or/and procedure accounts for, and uses, (continuously or periodically
updated) real-time local (bottom-up [ground to air] type) inventory data and information
focusing on, for example, (physical and structural) topographical data and information

30  about or/and relating to: (1) the actively used and operative infrastructure type ground

sources, such as industrial, commercial, business, public, private, and residential,



WO 2012/ 00168668PCT/ 1 L2011/ 000514 entities (building and building-Iike
structures, especially, factories, manufacturing plants, power [coal and
oi | bur niwgoplmndss, hones, food maki n@® and cooki ng est abiritetmenios)s, and,
vehi cul ar roadways, bridges, and tunnels, throughout the region (R 1) 20.
Such topographi cal data and information may include: (i) detailed, precise

5 descriptions of the actively used and operative infrastructure type
ground sofftlis, (%(’J‘Flfhélﬁda’efs ilﬁmlﬂirtgflblfq é‘f“‘HF?egnGS@?F&E'ﬁi gjéft"?‘%sprlé@é‘f'ff‘%{’t‘%{gﬁs of
ext er nal El%ﬁfsyr;%%e_?f |'th|5'19 a8t by el!)\}fnh'%gdplﬁ‘xﬂg, PBRIA! Y& IR{KiAS tdndCLéi8ng Y Pe
ground sources, which can al so 1 nclude data and information indicating

t hei r rel establishpests),iands yeljedartaadways, diridges iand sunedis\throughent the regien

densities, (i , Quantit r. nupber per. area), thro 0 > regi (R-1)

2. 1ot 41 20 Selibpidratict PR R ok i PRURRO D sbRslcPie o

anal yz3 ngdéREPHoMuet i anshddy aeedune, opatdiive Niatayelcyurer typel dirburah aburyes,

accounts for, and uses, 5conti nuously or peri odi cal I%/fu dated) real-tine
c&

| ocal ( botvand G pigewalrd/angd sasptiical yaagsenisliont of oxterae 5 Mr 1B ReEYAN
focusi ng 8L JidlapHHID g@as@ﬁbg@r‘é@% SPOGSURELULRL hORRD riﬁcﬁ@dlef@z{ta-%g& a and

i nformati on abou rela or exanple, (contlnuous
peri odi caldfyrmupidat adjcatieg| their neldtive apositehnis weametricalf fdirnesomdj telayagoms; / and

patterns of: (2) the actively used and operative vehjcular traffic type
ground sof¥akkdensities (igs WaRitrosnpmber Efd@g‘?,s’t poygheut t{}%’ﬁg}‘mn@f@rid'kes, and

scooters, thr oughou_t the region éR 1), 20. Such topographical data and

i nf or Hat i on mayhisnfirscexemplary Jeddifipel) dpfpdpiosmaliQls qrPessHBE Agf 2RN¥IRE i vel y
used and ativ hj t J <€ 0 (i)
b ctor al LR Gl bk, HRhaGuelY RE MEHNAED epSine B0 B3N
activel y (oatdnanglyomepatddieally eipdatad preal-time flocal (ygongup gousd e @ typehi ch

goomst 11 cHVCBPRERERoR TUPEHPTIBIUNDE G (P GXamg ad YR Ani R,
area), t hfo%gg{%gﬂfcalt fa 5P IO dRoh)abd®: orAndeeIanfly X e5idaiple, A6stitinuonay |

dat a-i nfor n processing and anal yzing 25 techni que or/and procedure is
basedl®n acpeoiotiatly dpdatedhmehl-tisientpcal eebiaulared§¢ worditipes pdefidcpatieppsuidat ed)

real -tinme Jocal (bottomu round taq, ai ).l nv. r a
i or ot 60 BF sstnaapher e 3eCdfl oRpRulsk ot b SR Yot o0 s
pot ent i al 4g13moBNES BusRNiradlsNadisS motbrbikes, adtl dosyterd] throughbeigbeegion (R-1) egi on
(R-1) 20. The (continuously or periodicall Y updated) . real -tjne
| ocal (boR9omSugh [tgpegiarhicad dwaisnd infpayationy Ry omFluist {Vadef2iléh oPIFEISF on of
the first 0 I Yoo I otk 'vellati Bz el [ PRI Qs&esd ng and
anal yzi ngd%@ﬁﬁ?%uégthgﬁgﬁg?/p%ggnggroteolsepdglr lé Vgﬂt alﬁdlglelgi % 1y ’
20  or/and (ii) pictorial or/and graphical representations of external features of the actively .
used and operative vehicular traffic type ground sources, which can also include data
and information indicating their relative positions, geometrical dimensions, or/and

densities (i.e., quantity or number per area), throughout the region (R-1) 20.

A second exemplary ‘'additional' data-information processing and analyzing

25  technique or/and procedure is based on accounting for, and using, (continuously or
periodically updated) real-time local (bottom-up [ground to air] type) inventory data and
information of atmospheric gas content, particularly with respect to potential gas phase

contaminants in the outdoor air, throughout the region (R-1) 20.

The (continuously or periodically updated) real-time local (bottom-up [ground to
30  air] type) inventory data and information of the first and second exemplary ‘'additional’

data-information processing and analyzing techniques or/and procedures are obtained



WO 2012/ 00168669PCT/ 1L2011/ 000514 from various different entities, for
exanpl e, public (governnental) entities [e.g., national, regional, |ocal,
publ i ¢ heaibt2h12z9ess6i es, departments, of%ices, institutesfTarzeancoptd vat e
entities [e.g., private institutes]. These entities conpile and i ssue such
real -time local inventory type data and information for the above stated
exenpl ary categories of 5 ground sources of the contam nst ed_outdoor air

parti cul aﬁf@mnﬁ@fﬂ@fs_ @@%‘Hﬁde Bigec Gm Public (ePyepEentp) GRIEYES, BsBect to,
'n view O%a[tiec;ﬁ?lg?égri]érﬁaﬂ' 1881 Pﬁﬂlf’cﬂfkar{ﬁ'ag&?&ié&t B%Mh’iﬁi}%‘ff%&%ﬁhﬁn&?%ﬂ% whi ch

are suita uman hternal or/and external) contact with {exposure

to) the coinateentatesde.gupdeate imstitutpsr (Tihesd attidiesnaompile amdispar suchfrealdimké ng

t owar ds achi.evi ng and i ntaini hi. gh lity |evels of .public health,
wel fare, a]:?ﬁ%} ‘ng?ri}’\}?’?‘?nggtataﬂfi dﬁ%ﬂ‘ﬁﬁ?ﬁqﬁ{?ﬁgﬁe pyp |s§a[t% e’feélé‘?@ﬁ)(s(fategones 0%The
precedj NgoBYRIRLAELYs ofHR EdraiRinated abdddd fAr pPRtic@AtePmagasGR@ndnSowiead yzi ng
techni ques or/and procedures may be included as part of perform ng main
St eps (c)(COAPMY), pirticHarl pxwiihrespgcieteb it vieenet, sstaphhingtdiead mrinfgyng
real -time, nmonit.aqri and -par. ri LQfid] m (o) pr
part i cul St R oRr e ARERS R ufls 2 sty GRALATLPEAEEBHIRRRALT
anal ysi s, witRf(etposuteUop drecortaniighiediongloandiri paptiavita gndtiee, Bqenr albworking
precision (reproducibility) of the results gener E)EG}%'by tpese in steps.
Speci fi caloMprdsyachieving ﬁ%ﬁnaﬂﬁa’@%h@bi%’@htyc%ﬁﬂsrf% L heplthepritiecand y
updatgf) 1 n; ] %n-(q] i nformati on about the ground
sourcit?sj o%éﬁtgg%tggﬁn@% %’d@u&h%@?ggé}?ﬁ%}e?r zlir tSi' culate matter (Grounngources
(COAPM ) t hrougho regqi (Ry4:4: ' 2 41 : jons in
'gg% ?%egc%/&igg e?eglllcéﬁry gﬁqltl&gal ]%atg&forp‘%ﬁﬁ)h ?)%(.%Egn){% atd ?J‘lfaa%e

bet ween the plu cont am nated outdoor “arr partic tter
noni t or i N@chriquegldragd pasuddeiet aayrtfednetadddas pmurocfssfonying atindiepy (chernd

Stations-i_ (32, 34, 36, 38, 40, 42, and 44)]. reover,. in exenplary

enmbodi men(dé,Ofr%m&e@%ﬁryt%b?ﬁﬁ@&%%éhee%ﬁlﬁdaw’ foédﬁg/&"&ﬁarlnomtonng and "

data-info ' : ' i ' K c e 25
;;Arlfgﬁawfa &Hémﬂgiﬁg gggﬁn%%feeﬂdxaﬂ B9 JaREItE heStep tﬁx@ﬂ%hd%‘i QCREHES

may be co ate . Specifically, results of the first
exenplsar yviadypei-greatraldatagingndndr amatyissn fqrtbe esgiony of refindmgindzimgrovieghihé que or

d whi ch ts for, . t] | i odi_cal |
Cdat ed) - reaicy g frescsion (GoredbuT B ot o By B B BRI Rt o
and i nf or gRidi@ANf Wit RXEIR! &Y YochdlaBAL! (Ratiflodshie @' PeASdisAly cgrlarl)

contam nated outdoor air particulate matter (G ound Sources (COAPM )
t hr oughouintarpelatiegytype (fRlaty apd infeapatinn ehsrut dhegeing HrGes i coBtagTingted

ghoutniehelatieg s diFi) 220.nie _ | i
*eanni queotrograe BtRU R TERshAY SollFi WA AR RHIRBI RIS B

peri ozt cal) 30,ypeadued)y, ae#catibmeinl twten MO pOXAR(YOOK HOE /(@RETHhARO DitdOO514
(bottomup [ground to air] type) inventory data g{ld i.nformati.on of,
at nospher #i& DHICURGH MAHET Homonag samping aRd dalefqrmalion rasessiag s hase

cont am nafﬁoscai Staltidfis- 9321397 361138; 46, Ap0MANRH]. the region (R1) 20.

Moreover, in exemplary embodiments, results of the preceding exemplary

30

'additional’ data-information processing and analyzing techniques or/and procedures
25  may be correlated with each other. Specifically, results of the first exemplary additional
data-information processing and analyzing technique or procedure which accounts for,
and uses, (continuously or periodically updated) real-time local (bottom-up [ground to
air] type) inventory data and information of the exemplary categories of the ground
sources of contaminated outdoor air particulate matter (Ground Sources (COAPM))
30 throughout the region (R-1) 20, may be correlated with results of the second exemplary
additional data-information processing and analyzing technique or procedure which

accounts for, and uses, (continuously or periodically updated) real-time local



Anot her mai n aspect of sonme enbodi nents of the present invention relates to

a Snethod for real-time nmonitoring and regul ating contam nated outdoor air

particul awe 2netwedset hr oughout a regi o0 vi a hyper - spect pal/Ii.zagboegidand

anal ysi s. Referring again to the drawi ngs, FIGS. 15A and 15B are

gﬁl)OCk type) fllow di ?grams of [main steps (a) - (d), and main steps (e) -
respectively] of an exenplary enbodjnent of_ the ne neraII

i ndi cat edb a%om:mdﬂgr@#@r foedirt &/psy ; m‘fe@foé}‘ @t%&?ea%hg@maﬂ?M@g?mT% F¥a R iyne

noni t ori r

b ougho e gafiRilafl I, SRBLATL BEARy Uk 1Rk SRRl SHUSRIREMS. 15a

and 15B, t_hﬁm@hdsmnme &Tgﬁm((RpI)cﬂﬂedure) of the exenplary enbodi ment shown is

encl osed inside a separate block (frame) which is assigned a reference

nunber. Accor dafigthr, mami agpgdte)ms(nﬁqa)emb@bi)rmn(ts:a»f the hresefieinverftion, re{aygds, toaend (h) ,

are encl osed inside of blocks (frapmes) 402, 404, 15 406, 408, 410, 412,

414, &nd maibod fax Fraktimgempnito@ng H%@\ﬁﬁeg%tmlg@m%’ﬂatéﬁoo%é@r Phgagiellaig ar y

embodi ment,. @l tl%faﬁ%ﬁ@ft éej%éIQQné eﬁ’@@éctltahﬁng £V Ny N steps or

Fzgg]edurgs f ts an functionalities ther eof Step (a)
i denti y %
outdoor air pa ? CLﬂg ?%a(hlx q?tsdé% dr&v}/ﬂleg£ int Zﬁéggﬁ sourc tgggﬁr ?fgﬁgd

tlhr OUQPOL%lagrhﬁls %g[m@lmcslttapsf(@)][ (@%‘,mdaﬁamgteﬂa(ea i(hnY, oespetively] of an d&ﬂnplfar}ed and
cl assified ground sources o e cont am nat ed .out do t I
matter t HATeRRIBER! afffle Wéﬁ?oér(generany “@F%tﬁ @B)anfilf@{ﬂreglt%g rf:{éﬁ%lclgiﬁﬁ’l Phg, and

hypergs pa‘fdd; by all (RO X3 BAH 1288 cOMEmARMETt AT ek Al GOAE nidktEr

parti cuI matter, separat e%y an Si rmltaneously at each of a plurality of
separ at e ﬂhﬁn@hmurrsretgmmughbmer{sp@:tnabgn@ng fnd ag@pes.ain ﬁéG& biﬁ eeépéRdi ng

25plurality of .real t te d
dat a-i nf o y FACR TR S&é’c&? Qur@gé’ﬁ tlgeggybegr?rgﬁrgacx%qdﬁrtng&g%g?p ;lts 1(())(S:a n% G% fratter

Step (c) f{eﬁ%le; blbél@tﬁém%ﬁﬁ@ﬁsyﬁds@e@bltrg@ﬁincmainbe{ Ae&(ﬁdnmglyoglaﬁhalsteps
condi tions, parately and simnul taneouslf/ at the plurality of eioa te
of }@0 :

| ocat i onsca)l(h) a(C)m(d)ae(@) <Dn8)r and Hodarsiansloserb insigg) ofi blagkssdmpes gi ng,
and aﬁa' y@hdggogkﬁ{%%?ei 1,09 436 306 {19580'}9& 4R {WrAdst 158 addedB, tthdre

| ocal ~out ‘met éor ol ogi ¢ condi tions
exemplary embodiment of the method 400 includes the following main steps or

procedures, and, components and functionalities thereof.

Step (a) [402], identifying and classifying ground sources of the contaminated
outdoor air particulate matter, wherein the ground sources are located throughout the
20  region, for generating data-information of identified and classified ground sources of the

contaminated outdoor air particulate matter throughout the region.

Step (b) [404], real-time sampling, and hyper-spectrally imaging and analyzing,
the contaminated outdoor air particulate matter, separately and simultaneously at each
of a plurality of separate locations throughout the region, for generating a corresponding

25  plurality of real-time local contaminated outdoor air particulate matter data-information

packages each associated with a separate location.

Step (c) [406], real-time measuring outdoor weather-meteorological conditions,
separately and simultaneously at the plurality of separate locations, in a manner
synchronized with the real-time sampling, imaging, and analyzing, for generating a

30 corresponding plurality of real-time local outdoor weather-meteorological conditions

data-information packages each associated with a separate location.



dat a-i nformati on packages each associated with a separate |ocation. WO
2012/ 00168671PCT/ 1L2011/ 000514 Step (d) [408], real-tinme processing
and anal ywongizdessseal -ti ne | ocal contdm nat ed out door a&cm/Ipzmi/H@aldat e
matter data-informati on packages and the real-tine |ocal outdoor

weat her - met eor ol ogi cal conditions data-information packages, for real-tine
generating a set of real-tine | ocal geographical distribution paranetric
data- 5 infor¥epi6h i |sal-tnet pocesimearndaredlysneddsr Ealrtipar 18l at e
matter, SOoMfad§8hibbiRr baGRhial AR AMlCRForHaibh RULEAN he Wit At | ve
or/and quanti atrve pararieters o e contam nated outdoor air particul ate
matt er asipodli @itésbrwiédtheranétesrohaial eohdidand data-iwfoamatigl phadages, for real-
data-i nfornati on processi ng and. co ications unit. Step (e 410],

Foal -t e RGN il Ahary iR [oHL EeaEragh.cr Al phehifodia

geogr aphi & afmdiist gﬂrgﬂfek Ofr RRY aRtafdifatRtRtdddk OfiFBlar@RuIAE Ofnbli&S Bbwide

cont am nateémoutd or air particulate matter, for real-tinme generating a set
of real - tiealetime och gtogrephyca plistohitiatissafrqualitativn opand muertitatiaparainafesy mat i on
profiles of the contam nat outdoor. ajr particul at.e matter how

real - ti mePlr Bi SANPMHENS Qﬁﬁ%%é?éla"d ipglitFPlﬁtﬁ 'O ég“r O%SS(?%%C% uvgt%ﬂ?t%atc;ﬁ v%’p o ?e and
quant i t atjo¥RiopaviarEiietas defa-ihftemaest peceingthndtba@micitionpaiit.i cul at e
15matter throughout the region, via the global data-information processing
and conmmuni Cat$t9}§'s(e)f>‘f41t04 real-timeSh@Bessing diftl ZhalyZif@lthd isBRoPrQL-GinE RaRNd
anal yzing the set of ‘re 1-time regi onal” ?eogr.aphl cal distribution

par ariék r i geogruphicah fdintriputiosn ppraofetrice slagfinfdymatiomt piafileat efd theu caeemingted
particulate matter, in.relation.to t dat a- | r e} pe ' jfied
Bnd 20 cPadER e RIS SHPo A s e e ek B Rl Rk

parti cul agRgraphicar .didt@butdst @hi¥imetig data-infafiation eprbfits catt itien cofitaméedédig t o
change operating conditions and contam nated air output of one or m)fe of
t he gr ounentdensradicRarticylate rpaites) shoming erakiimerisgivntl erogmphicakdishputings of

conmuni cag | AT : R [ oXpesgREal ' t he at
| east ongtthiIS ﬁgglgalleo%/atng qélfa\nmﬁg{’eg%éérg%tg%sd%tﬂ%%dﬁ %glrr\lta{regﬁ)luer ofﬂgggfﬁh%fge t he
one a5 nomettgr chrodglsmtr des refiohhevic othe aglobat edhtainfdovationi proessing ubed e
matter. Stepngh), [416], real-time changing, in a controlled manner,

t he oper Bt9THHUREHMDEUBHs and the contaminated air output of the one or nore
ground sources, by each operator or controller, in respgnse to the a{ | east
one indicati On$tep K@r[ég,g,], rf@?ﬂd}néﬁ PIASCISHIE and analyzing the set of real-time regiona

geographical distribution parametric data-information profiles of the contaminated

outdoor air particulate matter, in relation to the data-information of the identified and
20 classified ground sources of the contaminated outdoor air particulate matter, for
determining at least one indication of needing to change operating conditions and
contaminated air output of one or more of the ground sources, via the global data-

information processing and communications unit.

Step (g) [414], real-time communicating the at least one indication to an
25  operator or/and controller of each of the ome or more ground sources of the

contaminated outdoor air particulate matter.

Step (h) [416], real-time changing, in a controlled manner, the operating
conditions and the contaminated air output of the one or more ground sources, by each
operator or controller, in response to the at least one indication, thereby regulating the

30 contaminated outdoor air particulate matter throughout the region.
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enbodi nenwe 20f2/dolesspr esent i nvention ré& ates to a systewcirar2meedosts me
nonitoring and regul ati ng contam nated outdoor air particulate matter

t hroughout a region, via hyper-spectral inmaging and analysis. Referring

again to FIG 2, the exenpl ary enbodi nent of g e system 30 for real -

time nonitori ndNather parapest f sgrerambadimenss Of HherRiEssat yepdn relatps to a

parti cul hrau : i i ~8he ki i d
anal ysi s?g}gﬁ%&fegerai gﬁgeglg?rg(%rér Elr?(gé?%’vrl\a%ﬂ ﬁ@%{na\;\&ﬁi glihta?cg %g?)tgihg%llagill y
sui t abl e etterithylughmrttai ragionraa yparppectial endgidg pehanabysis.he net hod 10
presented in FIG 1, is also particularly suitable for inplenenting the
exenpl ary enboReferiig faird ReFIG: ) aa &Bthplay embabintdntref thermystem 3)for k€aland
regul ati ng contam nated outdoor aif particulate matter throughout a region,
vi a hyper T8pJBemiQring and; P?dalaﬁ'ﬁlcﬁaflbgg gontgminated Qudpyr iy ERrUIEIE Mmalies 5p,
Accor di ng g d Qdi i Qi ' I Sbgrved to
o Eh T esp e R R B T or

ai r partiegloat Rigt 2&r whicho ug euticudartye ghidable vioa imypementpge thealexemplging and

anal ysis. For.such jnplenentatlon s.sh in.15 FI G .2  the ary
enbodi monEMEIdiTRE’ g@ﬁ’eeme 10 Phselie B WG B fonBiedat 3H§%quagrnd
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20  having respective reference numbers 32, 34, 36, 38, 40, 42, and 44], configured for

separately and simultaneously operating at a corresponding plurality of (i, for i = 1 to n)
separate locations throughout the region (R-1) 20, for real-time sampling, and
hyper-spectrally imaging and analyzing the contaminated outdoor air particulate matter
(via a corresponding plurality of local outdoor air particulate matter sampling units
25 [OAPMSU], local hyper-spectral imaging and analysis units [HSIAU], and local data-
information processing and communications units [LDIPCU]), separately and
simultaneously at the plurality of separate locations, for generating a corresponding
plurality of real-time local contaminated outdoor air particulate matter data-information

packages each associated with a separate location.

30 A plurality of local weather-meteorological conditions measuring units

[WMCMU], configured for separately and simultaneously operating at the plurality of
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air particulate matter data-information packages and the real-time local outdoor
15  weather-meteorological conditions data-information packages, for real-time generating
a set of real-time local geographical distribution parametric data-information profiles of
the contaminated outdoor air particulate matter, showing real-time local geographical
distributions of qualitative or/and quantitative parameters of the contaminated outdoor

air particulate matter associated with each separate location;

20 > (iii) real-time processing and analyzing the set of real-time local geographical
distribution parametric data-information profiles of the contaminated outdoor air
particulate matter, for real-time generating a set of real-time regional geographical
distribution parametric data-information profiles of the contaminated outdoor air
particulate matter, showing real-time regional geographical distributions of the

25  qualitative or/and quantitative parameters of the contaminated outdoor air particulate

matter throughout the region (R-1) 20; and

> (iv) real-time processing and analyzing the set of real-time regional geographical
distribution parametric data-information profiles of the contaminated outdoor air
particulate matter, in relation to the data-information of the identified and classified

30 ground sources of the contaminated outdoor air particulate matter (Ground Sources
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the contaminated outdoor air particulate matter, in order for each operator or controller
of the one or more ground sources to real-time change, in a controlled manner, the
operating conditions and contaminated air output thereof, in response to the at least one
15  indication, thereby regulating the contaminated outdoor air particulate matter

throughout the region (R-1) 20.

Operational_details for implementing exemplary embodiments of the method (400,

FIGS. 15A-15B) and system (30, FIG. 2) for real-time monitoring and regulating

contaminated outdoor air particulate matter throughout a region, via hyper-spectral

20  imaging and analysis
Identifying and classifying ground sources of the contaminated outdoor air particulate

matter

Main Step (a) of the exemplary embodiment of the method 400 (FIG. 15A: 404)

is of identifying and classifying ground sources of the contaminated outdoor air

25  particulate matter (Ground Sources (COAPM)), wherein the ground sources are
located throughout the region (R-1) 20 (FIGS. 2 - 4), for generating data-information of
identified and classified ground sources of the contaminated outdoor air particulate
matter throughout the region (R-1) 20. For example, with reference to FIG. 2 (also
applicable to FIGS. 3 and 4), this main step is performed by identifying and classifying

30 the various different types or kinds, and quantities, of the ground sources of the

contaminated outdoor air particulate matter (Ground Sources (COAPM)) which are
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'sources (originators)' (via emission, exhaustion, or output) of one or more contaminants

(as defined hereinabove) that eventually end(s) up in outdoor air, which, as described

15 above, either directly become contaminated outdoor air particulate matter, or first
interact with particulate (or/and particulate-like) components of outdoor air which,

together, then become contaminated outdoor air particulate matter.

Existing data and information regarding the existence and operative states of

ground sources of the contaminated outdoor air particulate matter (Ground Sources

20 (COAPM)) located throughout region (R-1) 20 are obtained from various different
entities, for example, public (governmental ) entities [e.g., national, regional, local,
public health agencies, departments, offices, institutes] or/and private entities [e.g.,
private institutes]. Such entities compile and issue chemical 'source (originator)’
(emission, exhaustion, or output) inventory type data and information for the above

25  stated exemplary categories of ground sources of the contaminated outdoor air
particulate matter (Ground Sources (COAPM)), particularly, with respect to, in view

of, establishing, or/and maintaining threshold levels thereof which are suitable for
human (internal or/and external) contact with (exposure to) the contaminated outdoor

air particulate matter, as part of working towards achieving and maintaining high

30  quality levels of public health, welfare, and activities throughout human populated

regions.
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and local data-information processing and communications units [LDIPCU]); (b) the
plurality of local weather-meteorological conditions measuring units [WMCMU]; and

25  (c) the global data-information processing and communications unit [GDIPCU] 50.

Real-time processing and analyzing the set of real-time regional geographical

distribution parametric data-information profiles of the contaminated outdoor air

particulate matter

Main Step (f) of the exemplary embodiment of the method 400 (FIG. 15B: 412)
30 is of real-time processing and analyzing the set of real-time regional geographical

distribution parametric data-information profiles of the contaminated outdoor air
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20  output of one or more of the ground sources of the contaminated outdoor air particulate

matter (Ground Sources (COAPM)) which are located throughout the region (R-1) 20.

Real-time communicating the at least one indication to an operator or/and controller of

each of the one or more ground sources of the contaminated outdoor air particulate

matter

25 Main Step (g) of the exemplary embodiment of the method 400 (FIG. 15B: 414)
is of real-time communicating the at least one indication to an operator or/and controller

of each of the one or more ground sources of the contaminated outdoor air particulate
matter.
The real-time (wired or/and wireless) communicating the at least one indication

30  [of needing to change operating conditions and contaminated air output of one or more

of the ground sources of the contaminated outdoor air particulate matter (Ground
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i ndi cat i ogordifmAtedPesAlcyr Ofif apgkticolater ombeér ofGranid oSortes 0EONPVRY. €
ground 5 sources of the contam nated outdoor air particulate matter (G ound
Sour ces ( Stpmrfiyelysasep fseeansdexample neonypunsatitngothe; Hdeqsh ORf 1E§‘ﬁ't‘téﬂﬂ afRd

out door aj ticul.a e | t.Qr g I g, d LNfprigat i on
o ocessi ngraPal  fir pEuEetpar BACH (" S0 on® 368 19, o0 “GhRocs T AL
42, and 4éydtaminatedexadqrair particilhie maital (Granadi SourcesatGCQAPH de sEeetgd and

i cat | i DI PCU] i cat | ith the 10. d
COMTITY T abiag plobaL st Inferenegi’ BIoCRRTE ang.Ramthitaid®, ani BODEReL R0 0]
out door a'bémmflfechﬁﬁg kL tﬁ@b%»_@[ato(rﬁg}&ﬁﬂ'@oﬁ%ﬂ&%i aEI0APMe) onelbit @bragiovad y, as

, in

a second exanp conmuni ca e at |east one indication to an operator
or/and cosdurcdsl ©f tfe savtnufatedeowdeororimmpagicytaiunmateu(Gagupd Spuarces

g? P ég{ﬂ -e gaiégAwporAl?eirrrlatpv%{);,i s laaEh?rdn%%IS}gle,( %&%ﬂuéﬁ%é chs 4CHRAEMohe! S
indication to an operator or/and controller of each of the one or more ground sources of
20 the contaminated outdoor air particulate matter (Ground Sources (COAPM)) is

effected via a combination of the preceding first and second examples.

Real-time changing, in a controlled manner, the operating conditions and the

contaminated air output of the one or more ground sources, by each operator or

controller, in response to the at least one indication, thereby regulating the contaminated

25  outdoor air particulate matter throughout the region

Main Step (h) of the exemplary embodiment of the method 400 (FIG. 15B: 416)
is of real-time changing, in a controlled manner, the operating conditions and the
contaminated air output of the one or more ground sources, by each operator or
controller, in response to the at least one indication, thereby regulating the contaminated

30  outdoor air particulate matter throughout the region.



15 via global data-information processing and conmmunications unit [GDI PClJ]
50 comunicating with the operator or/and controller of each of the one or
nore grouwwg 28u00ee8s of t he cont am nat €tb out door air par eceulzteoovat4 er

(G ound Sources (COAPM ). Alternatively, as a third exanple, comunicating
the at | east one indication to an operator or/and controller of each of the
one or nore ground sources of 20 the contam nated outdoor air particulate
matter (G oundTiBoyresest (IG@ARNY,) in exehplerst émbeidiments dhaspHfatds ollusirativedy ’

R e R e R L

manner , the™ contam na alr output” of the

one or nngsge(gg,%ggcg@ggﬁ@,ggndf@mue@ch operator or <controller, in response to
the at | east one indication, thereby regulating the contam nated 25outdoor

air particul at ey RALAS erhbEAHIRQWE thd BrdsEti iBlenti itituBHgmppliratoé t he
exenpl ary enbod)i(ér;méﬁt@g? the nethod 4 f)s( FIIG enlggzarZ%) ius gl‘mpg)eg?-ti me

changisng, those fields rind cir¢aschfrtachmotogyt Which pee esedgon gu@ng BnelvafaoRIkEIng,

contam nat ed..ai r output of the,one e . .aro . LGES; h erator

or clont r PTPLHDS; r‘lnafnétgﬁlbl}% e CUrf e, a%)r(q ;Bgé‘fldglﬁewﬁ%? gg:talﬁg nl,nf%}#ea?iggy ah®

regul at i ngividagies Osoall Batdedr IROuudIY ofli hurpat tpopulardde regivter ERemphinput t he

region. WD 2012/ 00168679PCT/ 1L2011/000514 Theggcorssent i nven??gn, I n
CRIEST M

ﬁxenpl ar yerabasbimients rare csprsiablyr apphisable |to sirpag: (Giy) ¢ BE HEE EQERISEi fi ed
er ei naboy LG t

char act er o H250 JEEHlaclel Hufi FonioRE KA 1A AR B dénsely located

i nventd ongr@ugd piutdes Ubfakcbytamixpitddc abtdeot i pattasbatd iredttks, avhdrearcaemply

~technol ogy which based on, / and,_.i nvol i - i
i it a1 WGSESESRGT LR RGO P B0 A Eh () DUBTY CSHRaPE eehrsr RReFelRt

advi sori et?gé‘b@%nd QHHPOOT sudh asOipahditiv, Qonidwereinl, PaRiesd, gshibliegpeinste, Euenpl ary
enbodi men ~are especi al'ly applicable to urban (city) regions wherein there
C?_ SXI st I teaidgetiali zettiedefrsiiipgl codt buildingadike pspurtaiasonespegially,| {rgel¢funber s
© ense Xlah&%&%ggg plants, power [coal and oil burning] plants, homes, food making and
15  cooking establishments), and, vehicular roadways, bridges, and tunnels; (2) actively
used and operative vehicular traffic type ground sources, such as automobiles, buses,
trucks, motorbikes, and scooters; and (3) plant matter and ground surface type ground

sources, such as trees, bushes, shrubs, plants, flowers, grass, and soil.

Exemplary embodiments of the present invention are particularly suitable for

20  applications which are based on, or/and, involve monitoring, profiling, maintaining,
operating and controlling, developing, and planning, infrastructure and vehicular traffic,

of human populated regions, where such applications include the important objective of
achieving and maintaining high quality levels of outdoor air of the human populated
regions, which, in turn, contributes to achieving and maintaining high quality levels of

25  public health, welfare, and activities throughout the human populated regions.

Exemplary embodiments of the present invention successfully address and
overcome at least some of the various shortcomings or/and limitations, and widen the
scope, of teachings relating to monitoring, parametric profiling, and regulating
contaminated outdoor air particulate matter throughout a region.  Exemplary

30 embodiments of the present invention are readily commercially (industrially) applicable.



10 ground sources of contam nated outdoor air particulate matter, where
exenpl ary categories of such ground sources are: (1) actively used and
oper at i vewpnbrzamiesact ure type ground $0urces, such as i RGUWALI01&DO0514
commerci al, business, public, private, and residential entities (building
and building-like structures, especially, factories, manufacturing plants,
power [coal and oil burning] plants, hones, food naking and 15 cooki ng

est abl i shment sl js tnlkk; fullyhindatstaodr hatdeaipin aspertggeharaciiislics; ipd features, of
actively used and operative, vehi 1 s . Saur ch as
aut onobi |tﬁg Prelgggég\,/@nﬁoaag ICh At 8?“#3 é‘{sefl}; g%\%hg%%%lﬁ)og? %;Eé}gé;lbgln(@)%! C%ﬁ%ﬁtt éllrjrat ter
and gr oungratr Jracslutalibg oDsepunt: sabsditRntss Ak a&d te dlastrativabhéscrisdtt arss,
plants, flowers, grass, and sojl. Exenplary enbodi ngnts of t%eg_ﬁresent

i nvent i orpreseateddn ang rizble cebinakions oF Hib-ounbipHIqcE the fANGKf Y¥HOHPY Ydsed on,
or/ang, iy I Lori filLing, LAt &l B icti t4 Ndf the
cont o1 118 R s B e T o
traffic, mésehuimenpiopuibickdre dbisoasyelyesaibsd cind appdentedt inospnbinatiander t he

i nportant objective of achieving an intaining high.guality |evel.s of
out door  a§P-GoMBIRALIoR Ha e GRULERL &H fggﬂ?oﬂ 2 mg%h,enﬁﬂd?%epﬁ, H}cééfnfeﬂtslgb%et es to
achi evi ngnllﬂﬁ’tflat%lﬁrﬁé%bméagarﬂ' (A8scaiddl ihftie t&MSttorFhrh il picraligadbt sepated f ar e,
and activities throughout the human popul at ed regions. Exenpl ary
enbodi nendrsbasfimeite. present i nvention successfully address and overcone at

| east sonme of the various shortcomings or/and limtations, and w den the
scopel0 of teacAlthgsshrthk airésent tnvemtoni basr haeg, illpstragivelyr desciibest and prgserdert

regul ating contam nat.ed outdoor air particul aje tter throughout egi on.
Exenpl ar WBG@%B@H%‘HSQ %T‘ub‘i‘ﬁ‘é‘e tFe@B&texiaﬂ\Pger?t Fh(?ﬁeo r & Pkt fi%;k E:h(?%r;rrrgr Cylr ally
(i ndust ri aldykiveDRhb&abltRns, MQ 2RHh26A) 1RGE680RAIT/bkLapBAthOROMbSe skilled it i's

to be fully understood that certain aspects, characteristics, and features,
of the prbseat. | Avemdingly, ihs dntendes that (adk segh alipxpativese mashHcations.pr¥Sent ed

inth t ext t | [ f ' G |
R T e e N e N e

sub-caonbi nation in the context..or.form f..a.h singl i [ on:
Convelrsrsrgl Y, va'?*}lolﬁ?ée‘ﬁ§p@é?r§,apghglart’e?gf’e?rfdtsf) ﬁl%léc,atlgrﬁsd ?%gtogrrgg?%gfgf ethﬁ? esent
i nvent i ongWhcaHoRE@ Heldit SichAidkated ih ties eniikedbardepnasiang e specificattinnat i on
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and exanph®htidhadiQabn ortidésifRuiictenf ahhatferany ialtherspatificatson sinedi hotche i ons,
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cl ai ns. N
should not be construed as necessarily limiting.



15AIl patents, patent applications, and publications, cited or referred to
in this specification are herein incorporated in their entirety by

ref er encewonbre/dohessspeci fi cation, to t4He sanme extent aspcfi/iER0GOBDE Vi dual
patent, patent application, or publication, was specifically and
individually indicated to be incorporated herein by reference. In addition
citation or identification of any reference in this specification shall noi
be 20 construed or understood asBEFERENGESon that such reference
represents or corresponds to prior art of the present invention. To the
extent that section headings are used, they should not be construed as
necessariiy |iwIPONRCT PP 2pAR/A1EE63NBCWOLZWBI09940% 1 pnbkskeRANGESLL. W PO

PCT Pat. Appl. Int'l. Pub. No. 20 bl i.she

T par. Appl 200, o fsbeeod ol 4.1 1 QRORRA05, TS 630 3¢ 2ebs, W A0S O
i cant/ assi gnee. as Lhe DILFRMresdtY 8V driBn, Eftitiddt eHlyper-ippetial Sineapf

| magi ng And An?g:[i'l’ysi1 sﬁdélE%eSarrpl Qf)r& Matter, n’And Pre aryF%g Sat isuti onrilgllOr

Suspensi on TheAed AmalysisZDf ASe@PRCDT Matter, Aisl Prepating 2 SF’HB%"“G&F

2007/ 0990540, {gubl'shﬁd Sept. 07, 2007, of PCT Pat. Appl. No.

| L2007/ 000268, TRGIFE@™Mar . 01, 2007, of same applicant/assi gnee as the

present ifventiygpo BOTIfdteAppl’ PQACEESI NG, Wl 20020920549, byiplesh :
Data And I'nformation Via Dy?l%mc Databage Updat i 9" 5'42 plyl]-ﬂ e@gept ﬁl’ ' moe
Z:’nf;%i 632, ) tR o R¥hef H?T%Aapbm,\aﬂ{%o%@f)@%@e fﬂgd Y- &Ee?@ﬂﬁ PheERT i on,
Hed eallpp {crarl?t/aglsigxqeesﬁe[ﬁg pké'sg[n iRes@loH! didfe kY 185 ceSHRE ndl Analyzing
Hyper-spectral Image Data And Information Via Dynamic Database Updating".

nsion

3. U.S. Pat. No. 7,411,682, to Moshe, of same applicant/assignee as the present
invention, entitled: "Real Time High Speed High Resolution Hyper-spectral
Imaging".

4. U.S. Pat. No. 6,697,510, to Moshe, of same applicant/assignee as the present
invention, entitled: "Method For | Generating Intra-particle Crystallographic
Parameter Maps And Histograms Of A Chemically Pure Crystalline Particulate
Substance".

5. U.S. Pat. No. 6,694,048, to Moshe, of same applicant/assignee as the present
invention, entitled: "Method For Generating Intra-particle Morphological
Concentration/Density Maps And Histograms Of A Chemically Pure Particulate
Substance".

6. U.S. Pat. No. 6,438,261, to Moshe, et al., of same applicant/assignee as the
present invention, entitled: "Method Of In-situ Focus-Fusion Multi-layer
Spectral Imaging And Analysis".

7. U.S. Pat. No. 6,091,843, to Horesh, et al., of same applicant/assignee as the
present inventjon, entitled: "Method Of Calibration And Real-time Analysis Of
Particulates".

8. U.S. Pat. No. 5,880,830, to Schechter, of same applicant/assignee as the present
invention, entitled: "Spectral Tmaging Method For On-line Analysis Of

Polycyclic Aromatic Hydrocarbons In Aerosols".



| maging". 4. U S. Pat. No. 6,697,510, to Moshe, of sane applicant/assignee
as the present invention, entitled: "Method For Cenerating Intra-particle
Cryst al | ogoapivmiésar anmet er Maps And Hi & ograns OF A Chewrcraliog1/bwses
Crystalline Particulate Substance"”. 5. U S. Pat. No. 6,694,048, to Mshe,
of same applicant/assignee as the present invention, entitled: "Method For
Generating Intra-particle Mrphol ogi cal Concentration/Density Maps And

Hi st ogr WBIAT IACCAMMEIAIS:y Pure Particul ate Substance". 6. U S. Pat. No.
6,438,261, to Mshe, et al., of same applicant/assignee as the present
invention, entitled: "Method O In-situ Focus-Fusion Milti-layer Spectral

| magi ng And Anal yshSmethdd & Ral-Bafe- mbRitorfhO8dd Bddmetr plOfi€ial codtandhated Of
same applicant/assignee as the present invention, entit]led; "Mthod O

Cal i br atdqutdpoAnit Retadulate mttmﬁllrwhgutq region, via hyper-spectral imaging and analysis,

the method comprising:

real-time sampling, and hyper-spectrally imaging and analyzing, the contaminated
outdoor air particulate matter, separately and simultaneously at each of a
plurality of separate locations throughout the region, for generating a
corresponding plurality of real-time local contaminated outdoor air
particulate matter data-information packages each associated with a said
separate location;

real-time measuring outdoor weather-meteorological conditions, separately and
simultaneously at said plurality of separate locations, in a manner
synchronized with said real-time sampling, imaging, and analyzing, for
generating a corresponding plurality of real-time local outdoor
weather-meteorological ~ conditions data-information packages each
associated with a said separate location,;

real-time processing and analyzing said real-time local outdoor air particulate
matter data-information packages and said real-time local outdoor
weather-meteorological conditions data-information packages, for real-time
generating a set of real-time local geographical distribution parametric
data-information profiles of the contaminated outdoor air particulate matter,
showing real-time local geographical distributions of qualitative or/and
quantitative parameters of the contaminated outdoor air particulate matter
associated with each said separate location, via a global data-information
processing unit; and

real-time processing and analyzing said set of real-time local geographical
distribution parametric data-information profiles of the contaminated
outdoor air particulate matter, for real-time generating a set of real-time

regional geographical distribution parametric data-information profiles of



Particul ates". 8. U S. Pat. No. 5,880,830, to Schechter, of sane

appl i cant/assi gnee as the present invention, entitled: "Spectral | maging
Met hod FowoQ@otrddongsAnal ysis OF Pol ycyc$d ¢ Aromatic Hydr ecanbmnsodos4
Aerosols". WHAT IS CLAIMED IS: 1. A nethod for real-tinme nonitoring and
parametric profiling contam nated outdoor air particulate matter throughout
a region, via hyper-spectral imaging and analysis, the nethod, conprising:
real -ti me sanpl i ngthe £ABtapyRated QWEeRT HF PyTticial mattelnahomiag yedlrigne fegional
cont am nat ed outdo |k 4.4 . . : I S| Langously
at each of a plur aé)elrotg;?/d P é%cggael%)ﬂé@gbgﬁﬁe%fgggt@ g%%httﬁ ﬁ‘%gﬂ‘gi“?u a? E%U?éeg:f} ce)ln, fgr
generating a corr esfrhedomgmplatedadutdgor air paedduldte matteothadughont iregivedvia
outdoor air particulate matter data-information packages. each. associ at ed
with a said separ astaé‘fl glgbalidagpinformatiop pracesrlng and ‘f‘l’é‘“ﬂﬁ‘?‘%@t“s unit.

weat her - met eor ol ogi cal conditions, separately and sinultaneously at said
plurality of separate |ocations, in a manner synchronized with said.

real -ti me sardl i ngThd meghery,of adldinankl yheredn shisk ogidoer aveatlpraneteeiobogieshdi ng

pluralit f.real-ti,ne cal .outdoor weat.her -. or.ol ogi.c ondi,Lj.o

dat a- i nf%’ﬂ"ﬁ'ﬁ‘(oflﬁ ﬁrﬁ)éﬁlﬁ%fﬁ‘igm & 5%%‘80‘?06‘]?5&“%\&0{'%% %@P%fgglé%ﬁbgt% e lgé%tt {lin;
real - ti NBrohOERpYéREreaty vaRdmbvemens #)hre@pitationmepd, @k®ht, @il dawemeht; and
particulate matter data-information packages and said real-tinme | ocal

out door (Redotdsrtypkedisnblapd meFmedindi ti ons, dat a-i nfornati on packages, for
real -time generating a set of real-time | ocal geographical distribution
paranetric data-information profiles .of the contam nated outdoor air
particul ate matterThshawhod ofalaiti N desdin geddr @phiimal neastrmghuwuides of

qualitative or/and quantitafive paraneters.of the_contam nated outdoor air
oo b Re GRS feored i

part i cul Weaheremeteprolpgacst canrdilions is REHQEIFGUSIRE & JsAthst-mefegripgig capdiogs

gl obal %E&n}igg Unitedd ?i%ufé'aoﬁﬁséﬁé?&i%nfotr?de@élﬂn%?ﬁl'ea:iuiriﬁﬁg, Hécgﬁﬁ@idwe&ﬂ%, .
anal yzi ng sal d”set ofn eal -time | ocal geographical distribution paranetric
dat a- i nfpoemsingn apalpding, emdogenetatingo lacahiweathed mstaogelogicali eonsitiansciataaad

st burfmeRan ahted BaeCachRaR sl rlPh s or N OTCOT A o
2012/ 00168683PCT/ | L2011/ 000514
4. The method of claim 1, wherein weather-meteorological conditions data and
information of said real-time local outdoor weather-meteorological conditions
data-information package are detected, measured, and acquired, by at least one of the
following outdoor air parametric measuring ap};aratuses: (1) an outdoor air temperature
measuring apparatus; (ii) an outdoor air humidity measuring apparatus; (iii) an outdoor air
barometric pressure measuring apparatus; (iv) an outdoor air wind movement measuring
apparatus; (v) an outdoor air precipitation type, extent, and movement measuring apparatus;

and (vi) an outdoor air cloud type, extent, and movement measuring apparatus.

5. The method of claim 1, wherein said real-time local outdoor
weather-meteorological conditions data-information packages are sent from a local outdoor
air weather-meteorological conditions measuring unit to a local data-information
processing and communications unit which is operatively connected to and in

communication with said global data-information processing and communications unit.



t he contam nated outdoor air particulate matter, showi ng real -tine regional
geogr aphical distributions of said qualitative or/and quantitative

‘par anet erwoahiddogsseont ani nat ed out door84ir particul ate watriezo1i/oswghout
the region, via said global data-information processing and conmuni cations
unit. 2. The nmethod of claim11, wherein said outdoor

weat her - met eor ol ogi cal conditions are selected fromthe group consisting
of : (a) tenperature; (b) humdity; (c) baronetric pressure; (d) w nd

novenent; (e).precipitation , . ) '- ;

type, extent ,6'andcmev’3%@ﬁ?.of LB 1, %Er%%sealﬁ}tqhg%\ég)?g%ﬁsa{?%gﬁd éré%%zﬁ}égﬁﬂgai d
real - ti niealnias Usdah Gudyb0gie partizalabemantt &oi-tifognatiodn mokabet andsaidsegetihor med
usi ng a weat her - net eor ol ogi cal _condi%;éons measuyr i ng, unit_confj gurf(:o? aéld
oper at i Viecg qrutdpor svqatheg meygoselosical congiiionsy daty InteiEalion RAGKABCSy 1§ RELIOTMG

anal yzi r’\gsinré‘rkﬁ) Q)%@tgﬁla—'ﬁﬁ,n uh®G8! aiVCRHsBE" FaIRIe RN S18tessiaBdidd endysiaga and
i nformat1 orr of “out door r, at each said separate |ocation. ' 4. "The
met hod abcloliqies dnd poeedrires, weant e2) nep-dowo) eigi toagrovwh dhastd Wetadatermanan
information.of said real-tine |ocal outdoor weather-neteorol ogical

condi t i dfehmides apdp HfBn package are detected, neasured, and acquired,
by at | east one of the follow ng outdoor air paranetric neasuring

apparatuses: (i) an outdoor air tenperature measuring apparatus; (ii) an
out door air htim di The metwdrofredpimphb fretherdnclpding)e data-guedRAOnArpcassipg Rt r i ¢

pressure asuring a ratus; (I t r.ai | i ng
appar at FSYAAE é%ggﬁﬁgs%gged;iop %ércé)é?t%&g fgaglat@%ﬁeé,’ %@? g?\@y}gﬁ%ﬁé{/@%ﬁ?
neasur i ngdapaafeal-tihie 166 bosbh-i) geoundonr aig)i type ioetory deta andt iafdrmatind of
novenent neasuring apparat us. 5.. The net hod of cl gll m ]115 wherein said
real - t i rgronedsnurenstod disrcopiaminged ARIASBT I BELICHRICIBHIRT (HT8HENWL IS T HOBr mat i on
packages are sent froma | ocal outdoor air weather-neteorol ogical
conditions measuring unit to a | ocal data-information processing and
communi cat i on&. uni Therhiethodiof cbgier Btfusthéryinclodimgot dada-irdommationrpreenspingiagdt i on
with said global dara-information processing and communi cations it WO
2012/ om@@ggﬂwcﬁcgf}%il‘?aé 1 4actouhting €05 b 1Rl P IBPUREY (o 11?”%:1&%%"8' n
sai d r ea)sdatedreRI-QmE 16¢N BohBR @) Aryfid® Sai fpé @dlentoryrdatacdadl infuthedoion ofi r
particul ate matter data-information packages and said real-tinme | ocal
out door atemsplericrges eontentay ovtgloocdinthireugheyt BatregiPMf or mat i on packages, is
performed using: (1) bottomup, ground to air, based data-information
processi ng and anal yzi ng techni ques and procedures, or/and (2) top-down,
air to groundg basghe éatied 6ff @aifmtl| GirtHee diuhiding soacldting essedupbsined from 7.
The method of claim11, further including a data-infornation processing and
anal yzi népinge dataqnformatien Pescssineotit ARy technigue,83sy ,On(?ﬁﬁ?‘rnr’i%ﬁ{’fngr
peri odi cgl. R [ Oprh YRetvpe
P vent or 0 ARAREEI; Eheriddlan 268ch o e Rea b ubCaula 16 XREtyr
out door wiventpsyr tdatauland einfaatiiation t ofr grgindusourtes pEghoncontaminated outdpry @Ht hod
of claim1l, further inc)uding a data-infornation progessing.and analyzing
i G, el rRiigeg 6P

t echni queATHawWals JRAMEs c SUREERRTf She  EslPMsiIEE COHES nQpSITY MhePT'8%i &al 'y

updat ed a@kntbiiRidrO58be R A 4Ry 0Kk R Bided dnVReobMIMRMORY dhdidling and
information of atnospheric gas content in outdoor air throughout the

regi on. continuousdy ofhpemamtitedly opdatediimalitimé uoeebotioraiupdigigundorte edibt FP§
results obtaineq from.using.a data-information, processi ihng

{ echni quBBHEBHTBA BAIBGAPRIG: PP aRBTHE By o BT g RO SAEbYE S, |
updat ed feg mtime local bottomup, ground to air, type inventory data and
i nformati on of ground sources of the contam nated outdoor air particul ate
matter throughout the region, with results obtained fromusing a

data-i nformati on processing and anal yzi ng techni que based on accounting
for, and using, continuously or periodically updated real-tinme |ocal
bottomup, ground to air, type inventory data and infornation of

at nospheri c gas content in outdoor air throughout the region. WO

2012/ 00168685PCT/ | L2011/ 000514



10. A nethod for real-tinme nonitoring and regul ati ng contam nated out door
air particulate matter throughout a region, via hyper-spectral imaging and
anal ysi s,wohe1zmids6d conpri sing: identgsfying and cl assi Pgirnp20g1r/eatt sour ces
of the contam nated outdoor air particulate matter, wherein said ground
sources are |ocated throughout the region, for generating data-information
of identified and classified ground sources of the contam nated outdoor air
particul ate nttera {oReWal e moditeing fikhleghlatibg Seupingd autdoor air

hyper -spectral ly i magi ng and anal yzi ng, t%e cont am nat ed out door ai

parti culpatticuteee tnatter Beqighetted e Visi NYRE SRFEBYSIMAZHIE B4 ARalyFISat II’Eﬁt{i‘Pq ty of
separate | ocations throughout the region, for generating a correspondi ng

pl ural i (9"Bf'S"&al -time | ocal contani nated outdoor air particulate matter
dat a- i nf or matjgenirpiagk age sclesifhings gaaindt schrvdst lof aths acehtaeipatedt euldooat 41on;
real -ti me nmeasuring outdoor weat her - rret(for ol g%ipcal congdi tti grtlﬁf sg(ﬁgrtﬁé ely
and si mul t aneous| ypagicudae anatter,rBhgrelp 914 SEPAL BT ALt 106HEY Q1]

nner
synchr oni zed wi th r%giioﬂ fefi AenblafR SAMPinf Hharib AT i0ahifR0 hrdnAketFicaggrotid
generating a correspondi ng” p ura¥| ty of real-time |ocal outdoor

weat her - met eor ol ogionsdes @drib¢ tchnaminiagdontdbor altianicubye keajies thrgughay 4bei at ed
wWith a said separate. | ocation; real-tinme processing and anal yzing said

real -tine | ocal ouf888r air particulate matter data-information packages
and sai d real i HEBe |s%ﬁiin£%@%eﬂﬂﬁﬁ%ﬁﬁlﬂly Rigns aho® ghsigtingothdidontainsinated
data-informati on packages, for real-tine generating a set of real-ti

| ocal geogr aphi cal owdenrriit paitionlagamatien rSFEaféFﬁ}(Yaalidr\F‘@?Urlr‘&P?QiﬁlypP‘o??qhe%tngf t he
cont am nat ed outdogr _air parti nat t g - £

geogr aphi cal di str? B{??'ltyorgg %?aégéaﬁé‘%gt@%/etﬁ{)dfu)ggﬁlngc?gaﬁ{g?(?létiitoir/gge Slgfgﬁr;gt .aer s of
the contani nated ogdreb@pdndang plRgility c of ateal-tiatet elocals Sooiaatizdedv dhtdearhaisai d

separate |l ocation, via a global data-information processin nd. .
comuni cati ons uni pa}rtlcquétg|mgqterfeda&-g%@g}gqt}p@l B?Fefaé‘?faﬁfg‘i ﬁ@o?gﬁeg With 2,faid

real -tine | ocal geggraphi,calondi stribution paranetric data-information
profiles of the contam nated outdoor air particulate matter, for real-tine
generating a meltint meaduringneutdeyi weathegastposgipgicall conditionsph sepyatearafet ri ¢
data-information profiles of the contam nated qutdoor_ ai. arti

matter, showing reSMUiPREOUEiahn 189%18@11%h?caﬁep%flgt§t #?‘%H{D Illsgngﬁ o%wggllt’%’r

qual i tative or/andsgigfhideat WiR Qa1 aRIERE s@hplifls @niyinyi adt echlpuibglofor ai r
particul ate matter 't hroughout the region, via said global data-infornation
processi ng and conpensiatingi ohs Cgﬁﬁﬁnong@sl ~ ity r of eS&ringmandothal 9499 sai d
set of real-tinme regqional 0 ic J: ST I; - t ol ch

dat a-i nformati on p?vg?tgfrég‘egs r(?éégcon (l'énrﬁm ﬁczr%sedlag%tlg%g@ gg?,ge aalrc%ilggtsjl a%ae
matter, in relati opsshéiadivethikpdadd seplacateriichiom;of sai d identified and

classified ground sources_of the confam ngt edloout oor. aitr articu 'atlaete
matter, for deabimenpiogessing and analyangnsaid FEploHme r1of o0 ﬂ%&t 8\ chnge

operating conditiops,.an atﬁgﬂ%ﬁﬁ‘;tﬂﬁ{ eﬂa&ia%esouﬁrﬂjt sddd enEtigle MREM Odutdedrd
ground sources, via said global data-information processi ng and

communi cati ons uni tyeatheameteor@ogicatmoniitmns dgtasiafaimation packages doy 1@l-88¢i on

to an operator or controller of each .of said one or. nor round s of
the contani nated o8¢¥E¥MEafr Sehatit fe@E-Pg{ee?%&ft%?g”?‘@ﬁ%??ﬁ%ﬁ’“@ﬁgn%%%‘g?&ﬁn a
control | ed manner, jsaliffPREAG HAGIEVIhd toOEmaRE dSRitebd ait miticAite dnaier,

out put of said one or nore ground sources, by each said gperator or

control ler, in respmwiegt Babtind krall geegraphieali digiributipesn of tavahiabiye r @ndat i ng

t he contam nated outdoor.air particulate natt. : i

11. The met hod of cHY4fHtaRye Wﬁglpfétleff %ﬁaﬁﬁ %OEI‘?a olgéte%?%?%#eg éergr&(l)llgi%gl:ngg !
conditions are sel gedoemtddr @ithtdaeh GaiduRpaaRSidehiitry i a glapalt eapérfatmatin (b)
hum dity; (c) baronetric pressure; (d) w nd novenent; (e) precipitation

type, extent, and poocessitg andgeenIpEnicaladgdBit ype, extent, and novenent.



WO 2012/ 00168687PCT/ 1 L2011/ 000514 12. The met hod of cl aim 10,
wherein said real-tinme nmeasuring outdoor weather-neteorol ogical conditions
i s perforwoadolegionggea weat her - net eorol o3fi cal conditions WERALZOINEVOSHE t
configured and operative for detecting, neasuring, acquiring, collecting,
processi ng, analyzing, and generating, |ocal weather-neteorol ogical
conditions data and information of outdoor air, at each said separate

| ocati on. real-tith8. prboessimgt hod afalyding reaid, setwasr edahrtimeat o - geagEnhitadgi cal

conditions data and information of sajd real-tine local -outdo :

weat her - net eor ol oq‘%&'é‘lbueghdP%r?IBﬁtélcdzlf’tf:‘flﬁquH%?i BY flge;éc I?ggg{ earcgl;lt SPet %d,
measured, and acqubftgbr 41 pattichR@s mRE Pf rtdlainho|gemhiig auedodrrealtime
paranetric measuring apparatuses: (i) an outdoor air tenperature&ggsﬁ&:ri ng

apparatus; (ii) anregipnalogrogeaphichlLidisibujioneRssupetig dasiriiatmation  prq

out door air barone rgcﬁaargﬁ%a;g% gﬁtg;e&f% |0G; ARPARAMS 'shc(\izi\% rBA1-tHHE #996nad! ¥

w nd novenent neas an outdoor air précipitation type,
extent, and novenmegdogitddl divgibappay eft bad qaalitae pr/anl quantteive garantdiedd

type, extent, and novenent measuring apparatys. 14. The net hod_of
clai m 10, wherein ekihg cp@tanmtarffr?eoqté%%albﬁﬁfﬂ@ﬂ?‘e\%‘“’é&ehwﬁ’@%bﬁ‘ﬁ|IS%‘PE’aYIa
condi tions data-i nfgg gRbhOPAESAARRN Y GIGRE ald @Auhiee@insauiloor ai r

weat her - met eor ol ogi'caf conditions neasuring unit to a |ocal )
dat a- i nf or mat feahtiprop@ssising ant acalyringi sad isohof ueklttimpiregional gpegraphicad| v

connected to and in comunication. wifh said gl obal = r et

processi ng and conﬁ\ﬁﬁﬁ’(’:‘&?? oR¥2FgITC &ata'm?oT@%O hgroégﬁ]iog' gl;leoc@:dnrg IT‘St,ed
wherein said real - bj{dBoPkiP Gafiiulife aneanal KEition t6akaill daalinformstidroofikaid
outdoor air particulate matter data-information f([j)ackages and sai%ﬁr eal -tine

| ocal outdoor weat fentified ansk olasifiedhigreunddpuresssold Hca COHMBIRERT BHApYc Rges,
is performed using: (.1), bottom | 1665 Aok HeLdinBt oon
processi ng and anapyiﬁcﬁlﬁgt Iengﬁ%ri’ tquiés(ig%n ﬂglrl %égie{rség?éigrﬁ gnd (S) teopl- own,
air to ground, baseﬁhr%@to?miaﬁflgk:ﬁﬁdi'tionis st tonitayniested radk @rtpaterfuomesor more of 16,
The met hod of claim 10,

_ ! ) urther includin dat a- i nfor nﬁ%ti on processing and

anal yzi ng t echni qué&2ipag®ynd nSOREESUYLG r?@“gcﬁ??bagn‘gatﬁg}fﬂﬁ?a OO PIIEETE v Or

periodically communications unit;

real-time communicating said at least one indication to an operator or controller of
each of said one or more ground sources of the contaminated outdoor air
particulate matter;

real-time changing, in a controlled manner, said operating conditions and said
contaminated air output of said one or more ground sources, by each said
operator or controller, in response to said at least one indication, thereby
regulating the contaminated outdoor air particulate matter throughout the

region.

11.  The method of claim 10, wherein said outdoor weather-meteorological
conditions are selected from the group consisting of: (a) temperature; (b) humidity; (c)
barometric pressure; (d) wind movement; (e) precipitation type, extent, and movement; and

(f) clouds type, extent, and movement.



updated real-tinme | ocal bottomup, ground to air, type inventory data and
i nformati on of ground sources of the contam nated outdoor air particul ate
mat t er t hwolugirmetesbhe regi on. 17 The net hod of etaimolQoooSurt her

i ncluding a data-information processing and anal yzi ng techni que based on
accounting for, and using, continuously or periodically updated real-tine
| ocal bottomup, ground to air, type inventory data and i nformation of

at mospheri c ggs cophEnihethdd Osft @pom a0; Wivreingkadt réahéimeegieasuring outdooi 8.
The met hod of claim 10, further including correlating results obt %i ned from
usi ng a Weatkerimetopnetagicsh condidenssis periampedrng s wegthe s Fﬁ%?ljaglﬁélsfé)a‘ gipns
account i1, .06, A0 AIS0Gy GENLIRHASIN RicdBE! AhSALY dUIAE LdRBlng | e
| ocal bot'td u%, gr oun 0 alr, type 1 nventor ata and information o
ground sgraesseidgphndlipdng onidagireadting, dadati oanather-meprarelpgighlacenditiensedata and

t hroughout the region, w.th reﬁul,ts obt ai neg fromusing a data-information
pr ocessi NEPTERHORARPYHPRIE abeach §oid S6RYRY 1857 QB count i ng for, and using,
continuously or periodically updated real-tinme |ocal bottomup, ground to
air, type inventory data and information of atnospheric gas content in
out door air ti.ougfbeimetimal pgiaom.10, wherein peathgrageieerplogiial canditipns,data
noni tori ng an aranmetric profilin n 1 pat 1 i j te
matter tﬁ%od@g?ggfm r gisﬁlﬂ, r?f’ifl'élnheyggga?s%@?? ?‘Zﬁ%ﬁfgﬁﬁgg‘gﬁ ggcﬁg%gdg?an?he
syst em CRiAfsiRftiondpdtkgdhid Hetobted OnRhsuead)t aidi majuedd,oby dodeasaione of the
particulate matter nonitoring, sanpling, and dat_gri nf ormati on %r oce§si ng
st at i onsfollowing guidear fisrpasapeiFigtBe4SUEHAY PPHAISeHHudt Puisionr At% gPPafatyre
correspondi ng. pluraljty,.Qf At OH - (%S ah @Bt dHdr air

i ncl udi n@e?sggllngtaph%a@g%ﬁiaﬁg),%ﬁ)%{?gtaﬁyﬂr@%-afs%g’%??lgﬁy [ E%g'itsﬁyﬁan anal yzi ng

t he cont parbmetrRdpressueto ateagiiringpaphiatus; £t amedutdoor aepardwivymapidmeasuring
simul taneously at said plurali t,g, of separate Io(gati ons,, for gngr%&t{}g a
cor r es poiRHaF§ED (v 3 QY005 RIrMESHDItNg tyife SK1eRb APL CK SPEY TBTASHE D RerttS
particul @B}n' ! -d kRt RAE hRgemeaAmbasassgappdradsWi th a said
separ at e?r}og% tl oﬁ{td&ﬁv%ﬁz%%d%g%tgg%ggPCT/ | L2011/ 000514Qap%f urality of | ocal
weat her - met eor ol ogi cal conditions neasuring units, configured for
separately and, si t anequs] y operati a i.d plwral ity of p

| ocations, i ng‘ﬂudi ©r &Y n%forrégl uriqgg \g/\vlggrt% nerg’!rlrgt Z%)érlté oegi 1@2? g((g)l% ﬁri ons,

separ at el Abdmeicdtl 6 A0 RYEHYioAs daalitfophatic@l pickagk asegar b 4 wal owdsor in a
manner synchroni zed wth said real-tinme sanpling, i nal ;}{Zi ng,

| . \ g, | magi ng gnd.
for geneniat wegthar-mstecsalpgindi rgnAIigRS| MEJSUEIE, FBIL. {9 nd 19585 d3igrinfggpation
weat her - net eor ol ogj.cal | tions, dat ark if QL mghd R, HACKSRRS82¢H %SOk at ed
with a stotfe?éI}%lrag’[de oca ?%atrtllf)ﬂgngﬁg g‘lﬁlo‘glal da ar- i1 ne?%r mation processing and
COMMUNI CgémAiniddibh with@aidi giotrad dathdnfornjion pakessingsing conemmii¢aioahunibnal yzi ng
said real -tine |ocal contam nated outdoor air particulate matter
data-information packages and said real-tine |ocal outdoor _
veat her - met eor gl oghgal , GAOALE .PRS HRLAdréth QalPicaPAmRaskeasiag dnaranaBaing i me
generating a set of real-time |ocal "geographical distribution parametrjc
dat a- i nf esidaicbrimprlotill esdodr tinepachelaten mattesddasainfornation, ppkeges apgsaid

matter, showing real-tinme | ocal geographi.cal .distrjbuti itative
or/ and qiERhtieslqcyl opdpPaRER Er'B]gtePﬁ(gog‘Sﬂt %%dﬂé({néadagadt %%?atfé}xr&%g%aﬁtﬁ ate
mat t er aﬁéﬁ&&gédeqsi}égzt %e@tﬁﬂ)nﬁﬁb,d sRRaT et &r, Baal i dkk-indshafion) proeakingi arel
processi ng and anal yzing said seg of real-tinme |ocal geographical

di st ri bunnalgzipgr tecbbiqies dadaprasedueat ooangr i tepsdyn.t BE dOnERNHatbased

out door %i r. grticul tﬁ?.matter, fordurregal-ti me generating a set of real-tine
regi onal @@O‘B armatien fechRighes AdPraR B anet ri ¢ data-information profiles of
t he contam nated outdoor air particulate natter, showing real -tinme regional
geogr aphi cal distributions of said ggal itative oré(qan_d cluanti tative

paranet ers of 16he ddwtmaethorhekdaimlQdurtheipclpdingiedalasinfomapioR PracksRe Lt

the regi %Iqalyzing technique based on accounting for, and using, continuously or periodically



20. The system of claim 19, wherein said outdoor weather-neteorol ogical
conditions are selected fromthe group consisting of: (a) tenperature; (Db)
hum di t y;wOep12mmieseet ri c pressure; (d)8&i nd novenent; (@eCTRLEGI/PioSEL i on
type, extent, and novenent; and (f) clouds type, extent, and novenent. WO
2012/ 00168690PCT/ 1 L2011/ 000514 21. The system of claim 19, wherein
each said | ocal weather-neteorological conditions neasuring unit includes
at | eastumhedofeal-time flotal daitom-upy teoord @i air,papamseniocy detasand; méprapapan &fuses:

(i) an outdoor air tenperature asuring apparatus: (ji) .an gutdoor air
b d ¢ SBBOTTTRS BRSSP yoa o e e o e BHPERE, 7
measuri ng apparatus; (iv) an outdoor air w nd novenent neasuring apparatus;

(v) an outdoor air precipitation type, extent, and novement neasuring
appar at us; ant7.(vi Thamethod@shimil0, irthge inclyséng e datappfornpaipnRigesreing and

[ tus. 22 . f [ / [ '
real -t et TstBiaus, bane cRerechlfudy SO phE Mrfiucl L ARAR o

packagesupfatdseal-tifne Aot dotomogs | growal tedir,mgpe dvehtgy dala avingiférnemien of
measuring unit to a |ocal data-infqormtion processing and comruni cations
uni t whi &MosBhegiseaa CoRIEMtyin O8ieat 1 hrPvehontthe fe& 8B muni cation with said

gl obal data-information processing and conmuni cations unit. 23. The
system of claim 19, wherein said global data-information processing and
comuni cat i on$8.uni Thé methodt dferiaivohd,ifguhednélodingaiotrelagiag resulte optainedsfsomng and

anal yzing . said real-time | ocal .outdpor air part.iculate nmatter .

dat a- i nf@?%?i W‘ﬁt@ﬂ"ﬁﬂ%‘é PEITES 4 %n‘f‘é‘gplel?%r&cf”geléef %Sﬁﬁé)goar&guntmg for, and
veat her - gt 2 QLaliREhR! oCididafPipd@ted réNith¢RIch Dot kpgeBundYo Wi age (1)
bottomup, ground to air, based data-information Brocessmg and anal yzi ng

t echni queserinty slatic eadirisformatipanef gpundopewiessn of dhe ¢ostagpipgisd oyderyair
dat a-i nf or mat.i on techni gues, and o] es,: 24 . em: | ai m
19, wherB¥ C%lgﬁed Iaﬁ?tgeﬁalt 85%%%%#18% n%%% %’rlglcersegllﬂﬁsg (gbﬁ?jl g(gn?rréﬁ% cg%lﬁéng uni t
i s furt hgitagsfafhgibresrot@singnmldudiangirgy @ahsqianbasedatn acoprtoges, agl Bsing,
anal yzi ng techni que based on accounting. for, G%ng usi ng, contd'r nuously or

per i odi cegntipuppdnt &d pg@cg}icqliyn@pqiqﬁe%reyo ime o PHAVAR- tBOHR ,t?t?/‘be}lype
| nvent or ngﬁ&@r agtgua;nafiﬁfo%%ﬁw oL PHAG SAUEGHRSNTh @%%qm @FopAbeCthe

outdoor air particulate matter throughout "the region.

2012/ 001£@6m1 PCT/ | L2011/ 000514 25. The system of claim 19, wherein
sai d gl obal data-information processing and communi cations unit is further
configured for including a data-information processing and anal yzi ng

techni que baseq onaagRAUAHNEeH-Gme ARLitbEANENd GAfiMdMEE Peoilingl cadmbdiedal | y
updated real -tine | ocal bottomup, ground to air, type inventory data and
i nf or mat pedoarf ainpartiswhtermaiteg shroeghué atregian.ove HpRAT-SREral HP2Lin Gﬁg apygsis,

regi on. 6(3). The system of claim19, wherein said global

2
dat a- i nf BERESFBOBIRSERES| ng

a plurality of local contaminated outdoor air particulate matter monitoring,
sampling, and data-information processing stations, configured for
separately and simultaneously operating at a corresponding plurality of
separate locations throughout the region, including real-time sampling, and
hyper-spectrally imaging and analyzing the contaminated outdoor air
particulate matter, separately and simultaneously at said plurality of separate
locations, for generating a corresponding plurality of real-time local
contaminated outdoor air particulate matter data-information packages each

associated with a said separate location;



and communi cations unit is further configured for correlating results
obtained fromusing a data-information processing and anal yzi ng techni que
based on wocoipiesg for, and using, cageti nuously or peripoiicaliyoospdat ed
real -tinme |ocal bottomup, ground to air, type inventory data and
information of ground sources of the contam nated outdoor air particul ate
matter throughout the region, with results obtained fromusing a

dat a- i nf or matg QRrdbitP 6L Kstal Feaher-MBRbLYG1bEIgall @abihions endamsény wmitsaconiigirédy

for, and using, continuously or periodically updated %fﬁh{rtll ms%gf ocal ¢

bott om up, ground foo separatelyyprd sHYERNEPYEIHAPE2HAY 4t rift : YN @ separate
atmospher | ¢ _gas C%Ea%%s!iﬁclﬁh'ihg?&ﬁgﬂhé el RHENOUN e E GBIBal conditiod! . A
system for real -tinme noni orrng and regulatifng contam nate _outdoor air
parltl cul at tehmalt t e{sepﬁramlgghmj_tsnmult@goulrm; a:/!siadhyl?elht}s plé@@paazttellgmjﬁton@ laln?d

anal ysi s, e system conprising:, a plurali 0 cal .cont ani na oor
air particul ate mepgmer ﬁﬂfﬁhf%‘r‘?eﬁig",‘”tgé?fﬂIrFﬂé?/m%ﬁadn@H{gg}rp?ﬁl%’naa%i aélﬁpyzpn"é, .
processing stationg, é}Iéthﬁh rgd cfo%spsﬁ]gﬁ{ tpglhrmig,nd)fsumutWel@ual Youefeer at i ng
at a corresponding plUrality of separatelocations throughout the region,

i ncl udi ng real - t i neesbarphétagroloaicil hyeaditines ct dair-igformatifinng PadkReshal 8288 ng

t he contam nated out door ai’té par Sicgrlafgtl%c Lt ?15 separately and

si mul t aneously at S0URYY Wi P SPIESFAY fiétati ons, for generating a
cor r espondi ng, PbbAialatd Mfdtnatieabrddesing arbdonganiieaionaued, @ofigoed fai:r
particulate matter data-infornmation packages each asazo_m a]%?ed1 Wi Eh .a s&u d
separate |l ocation;()a pleal-BinE PyocsFsing ang a‘&@éﬁl%ﬁlﬁé‘i 10 s R e a&‘b‘ﬂ@f i ons
measuring uni ts, canhbQured ol ReRaa! Ehaidith HolYbRAZOUAN XalneiRkkhEY at
said plurality of Separate“locations, including real-time neasuring

wleat hF'rE met ](caor ol og]'oteﬂl ollmnwlt inteiathies-mesexpalogicel gond'rt'cbrl]ls idat_aklnﬁ)ml@d _ ?ﬁn }baé*tigésai d
plurality of separate |ocations, .in a manner, synchronize .

real -time sanpl i ngforithalgimhg SCaHa2hal 371 gr,ealftb‘¥6 ag%grgﬁ{)_glﬁigmgalcglr%ﬁieb_s[tjlgﬂdi ng
plurality of real-bihehReabauidialionephes: et aer cbagibaked anidarons
data-i nformati on packages each associated with a said separate |ocatiagn;
and a gl obal dat a- parficrlatet inetierprshowdng mepl-4ime desahgapgraphispls dighikutions of
configured for: (i), classifying i tifl bLh& :
cont ani nat ed out do%‘%a1 ‘?“rvep(?ﬂ%/’ldc agﬁgaﬁyr%tptaga%}&%&? glh%%ggtﬁgﬁ%ér?%dun SOur ces
are located throughgtbylhiendtRebadciatedrwigieashatidngpatatedocaioos amt i on of
identified and classified ground sources of the contgm nat dBagut doalr ir
par]ti cul ate _rrgtterl(lt)[l_ro[fgjbme prReessirg ond ;ﬂ?lyzgge%l-ﬂeﬁeoérr_ é‘f’é‘z gc {1?
analyzing said real-tine.loc iOusAoairghdtiddardrbis abe fmetter
dat a- i nf or mat i on pAEKA es agng.lsggq%g{)?g??gﬁné | ocal 8ut qlloor P )

weat her - net eor ol ogt@aiminatediduidoos aitgtastidubdte mutter, dor alctimge@snerpong p sefl oft | ne

generating a set of real-tine |ocal ographi.cal distribution tric
dat a-i nf or mati on pFeadHtimes f"cﬁ“OI’cahegetS’SFﬁ%gl’ﬁ%Léﬁﬁgﬂg‘gtfﬂ“d(%?anﬁ? ¢ pé;alt%-lpngé a leoEl
matter, show ng regalofﬁé's”%f' gealopeRGARN fdoodli 8 plrubhlaRs itequahowiaig ve

or/and quantitative paraneters of the contam nated outdoor air particulate
matter associ ated wial-ineacégismi deeoepaphidab digiclutions; of (said )qupkitative j greand

processi ng and anal yzing. said set of_real-tine |oc i

di stribution par anﬁP?’I}t’égH’St%ﬁr?ﬂ?%’fsn‘&ft {hﬁnc%‘&%l?lfl?tgg °§¥dot%§ceé%{: np g‘?lngér?artngt ot
outdoor air partiCygisoarihk8Egioh0r real-time generating a set of real-tine
regi onal geographi cal distribution paranetric data-information profiles of

t he contam nated outdoor air particulate matter, showi ng real -tine regional
geographi cal djstributions of. said al i o] g J :

par anet ers of %he t[g‘ﬁt%'ﬁ{éﬁlatoédagm d@grwg%rrgﬁlpgggi %‘ﬁﬁ%e%ngﬂtﬂ%}e%é%éﬁ}{(ga et
the regi gpndiahh afki el frémMBe NiroGE 26AdIGingNet: ABpteymiergusai(o) bemidify; (c)

real -time regional geographical distribution paranetric data-information
prof i | esbafontetric propsuzeti(Aayind BTN (&) Preﬁmﬂ?ﬁ%wﬁee%tt ad mpyereditaidon o

said datazinfaormatio f .d i tified and classified ground sources of
t he cont Z@f&gﬁg%&?’gg&a@%%ﬁﬁﬁbu| ate matter, for determ ning at |east
~one indication of needing to change operating conditions and contam nat ed
air output of one or nore of said ground sources;



and communi cations equi pnent, configured for real-tinme comunicating said
at least one indication to an operator or controller of each of said one or
nore sai dwvgroirmiasoeur ces of the contamnated out door ai PCpariiicoloatse
matter, in order for each said operator or controller to real-tine change,
in a controlled nmanner, said operating conditions and contami nated air

out put thereof, in response to said at |east one indication, thereby

regul ating the contam nated outdoor air particulate matter throughout the
region. 21, 28'Th-Ehf'ys§e¥r§ SRR §b R cMACELH Todiivekafl SRQEorological

weat her - met eorol ogi cal” conditions are selected fromthe group consisting

of : (a) doaditiensmaasyringbinihimdladelsyat 1¢as) oparasntbe riplovpingseuideor {ig paygmedric

novenent; (e). precipitatjon type, extent. and povenent : .

type, eXPERMINGMRPINETM 20 odtdosr aéé%emﬂ%atgv&%%u%?g &y Ig‘l@n{}g%,{&\)‘/}\ﬁgp@ﬁﬁ?each
sai d | ocal nagadifie hied AR poaea! (iFpadi bitoss B asehegicupictsurd Ghemdesngat

| east one of thé followng outdoor air paranetric neasuri ng appar at uses:
(i) an cppaots; §iv) apemiéoaatair &/ind aRQMeMegt ASISUTHLUAPPAINY; G BLURHENT f r

(i) an . atlr ing: . h |
moasur i 1RCanba et BRbAE 40 shilsler® G o TR Uf, BB F s,

- (Vv) an isdingpe,dixtenp 288 nivealehOmedsypieg appdratnt., and novenent nmeasuring
apparatus; and (vi) an outdoor air cloud type, extent, and novenent
measuri ng appar at us. 30. The system of claim 27, wherein said

real -tinme |ocg) oufgloog yeat Ber oieheofo! qaicrah Geadi fhfisie dabar i RueioERL i On
packages are sent from'said | ocal weather-neteorol ogical conditions

measur i ngeatidriméteoralogamhblcodditions rifate-imberimatiop rpackagss naye asedt dormsaid d0Gabns

unit which js operatively canpnected to and |n_ GO nj.catl Wt i:

gl obal dﬁ?aéf-‘qrﬁ? F‘P\‘Q{qglﬁ‘?l GPOUHY MyeHitae n?g%%ﬁtsa'ﬁﬁrﬁgn% p%&@é}%.g The
syst em of,qClhiiifatiodS &indl Whithl id dpefliztlyd@inetted o6 @Rl iig Ropimaatssiongvamd
comuni cations unit is further configured for said real-tinme processing and
anal yzi rgidglbal deta-infarmatipo pedcessinginsr CORMMUINERIONE Ukt e mat t er

data-i nformati on packages and said real-tinme | ocal outdoor

weat her - met eor ol ogi cal conditions data-informati on packages, by using: (1)
bottom up, grzmind Tk gystem RAs@dnd a9 awhednr sad ighobapdateinforngtiandraceasiygi ng

t echni ques and procedures, qr/and (2) Eé)gédovgn, aji.r to c%r qund basled

dat a- i nfandreomwnicaionnuglids further SPeild@ued Ly said real-timg processing od AAI¥FING| 4 m
27, Wher G Sl I QRRloulROR 4l b ERlald thale UASIRInAHn GASKAES Catld ol uni t
is further configured for 1ncluding a data-information processing and

anal yzi ngatmbribcil@ubiee weatheaomtemologigaf conditions desd-igormesdion; paskegasy byr

periodically ated real -ti | acal botfom round to. ai .

i nvent or‘iﬁulﬁété? &Omﬂlfbr%@PP%&OOE}“’S]P%&%Q“%E%H‘E‘% a%SP Qr%%esg%l t%nnq %é{ig%mg

out door @lnipdlst AfaUbRLEIUTRY, tdtfanti NRPUERALWN! BE tbegoond, based datadiiforifagiosyst em
of claim27, wherein said global data-information processing and

comuni ctathmqeesand pracsdyres.t her confi gured for including a data-information
processi ng and anal yzi ng techni que based on accounting for, and using,
continuously or periodically updated real-tinme |ocal bottomup, ground to
air, type inventoryhdlgjderansd dlaihon opivhereiobaidtglolsdiard-mfgamtionnirecdssing
outdoor air throughout the region. 34. The system of ¢l aim 27,

wher ei n andl eprgghkigations aitiin fiy @Pbﬁ\g%%é%%lﬁemmogﬂé%fﬂ%ﬁ?%m RIASSHABt i s
further configured for. i t.ad: g i di

dat a1 nf SRR O ipjesligle B! Rohfinte fov, Al RAIECOpATME Sohiodicaly
for, anduyptmitddOicalCiit iloesd bdttymoup, peoumiiocait,| type dahtedy detl and imformatiah of

bottomup, ground to air, type . . .
grour?d sources of the contan){i?lated outdoor air particulate matter throughout the region.



i nventory data and informati on of ground sources of the contam nated
outdoor air particulate matter throughout the region, with results obtained
from usi ngoaotaassbnf or nati on processigg and anal yzi ng Pethnioquecosased on
accounting for, and using, continuously or periodically updated real-tine
| ocal bottomup, ground to air, type inventory data and information of
at nospheric gas content in outdoor air throughout the region.

25.  The system of claim 19, wherein said global data-information processing

and communications unit is further configured for including a data-information processing
and analyzing technique based on accounting for, and using, continuously or periodically
updated real-time local bottom-up, ground to air, type inventory data and information of

atmospheric gas content in outdoor air throughout the region.

26.  The system of claim 19, wherein said global data-information processing
and communications unit is further configured for correlating results obtained from using a
data-information processing and analyzing technique based on accounting for, and using,
continuously or periodically updated real-time local bottom-up, ground to air, type
inventory data and information of ground sources of the contaminated outdoor air
particulate matter throughout the region, with results obtained from using a
data-information processing and analyzing technique based on accounting for, and using,
continuously or periodically updated real-time local bottom-up, ground to air, type
inventory data and information of atmospheric gas content in outdoor air throughout the

region.

27. A system for real-time monitoring and regulating contaminated outdoor air
particulate matter throughout a region, via hyper-spectral imaging and analysis, the system
comprising:

a plurality of local contaminated outdoor air particulate matter monitoring,
sampling, and data-information processing stations, configured for
separately and simultaneously operating at a corresponding plurality of
separate locations throughout the region, including real-time sampling, and
hyper-spectrally imaging and analyzing the contaminated outdoor air
particulate matter, separately and simultaneously at said plurality of separate
locations, for generating a corresponding plurality of real-time local
contaminated outdoor air particulate matter data-information packages each

associated with a said separate location;
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a plurality of local weather-meteorological conditions measuring units, configured
for separately and simultaneously operating at said plurality of separate
locations, including real-time measuring weather-meteorological conditions,
separately and simultaneously at said plurality of separate locations, in a
manner synchronized with said real-time sampling, imaging, and analyzing,
for generating a corresponding plurality of real-time local outdoor
weather-meteorological ~ conditions data-information packages each
associated with a said separate location; and

a global data-information processing and communications unit, configured for:

(i) classifying identified ground sources of the contaminated outdoor air
particulate matter, wherein said ground sources are located throughout the
region, for generating data-information of identified and classified ground
sources of the contaminated outdoor air particulate matter throughout the
region;
(i)  real-time processing and analyzing said real-time local contaminated
outdoor air particulate matter data-information packages and said real-time
local outdoor weather-meteorological conditions data-information packages,
for real-time generating a set of real-time local geographical distribution
parametric data-information profiles of the cqntaminated outdoor air
particulate matter, showing real-time local geographical distributions of
qualitative or/and quantitative parameters of the contaminated outdoor air
particulate matter associated with each said separate location;
(iii)  real-time processing and analyzing said set of real-time local
geographical distribution parametric data-information profiles of the
contaminated outdoor air particulate matter, for real-time generating a set of
real-time regional geographical distribution parametric data-information
profiles of the contaminated outdoor air particulate matter, showing real-
time regional geographical distributions of said qualitative or/and
- quantitative parameters of the contaminated outdoor air particulate matter

throughout the region; and
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and

(iv)  real-time processing and analyzing said set of real-time regional
geographical distribution parametric data-information profiles of the
contaminated outdoor air particulate matter, in relation to said data-
information of said identified and classified ground sources of the
contaminated outdoor air particulate matter, for determining at least one
indication of needing to change operating conditions and contaminated air

output of one or more of said ground sources;

communications equipment, configured for real-time communicating said at least

28.

one indication to an operator or controller of each of said one or more said
ground sources of the contaminated outdoor air particulate matter, in order
for each said operator or controller to real-time change, in a controlled
manner, said operating conditions and contaminated air output thereof, in
response to said at least one indication, thereby regulating the contaminated

outdoor air particulate matter throughout the region.

The system of claim 27, wherein said outdoor weather-meteorological

conditions are selected from the group consisting of: (a) temperature; (b) humidity; (c)

barometric pressure; (d) wind movement; (e) precipitation type, extent, and movement; and

(f) clouds type, extent, and movement.

29.

The system of claim 27, wherein each said local weather-meteorological

conditions measuring unit includes at least one of the following outdoor air parametric

measuring apparatuses: (i) an outdoor air temperature measuring apparatus; (ii) an outdoor

air humidity measuring apparatus; (iii) an outdoor air barometric pressure measuring

apparatus; (iv) an outdoor air wind movement measuring apparatus; (v) an outdoor air

precipitation type, extent, and movement measuring apparatus; and (vi) an outdoor air

cloud type, extent, and movement measuring apparatus.
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30. The system of claim 27, wherein said real-time local outdoor
weather-meteorological conditions data-information packages are sent from said local
weather-meteorological conditions measuring unit to a local data-information processing
and communications unit which is operatively connected to and in communication with

said global data-information processing and communications unit.

31.  The system of claim 27, wherein said global data-information processing
and communications unit is further configured for said real-time processing and analyzing
said real-time local outdoor air particulate matter data-information packages and said
real-time local outdoor weather-meteorological conditions data-information packages, by
using: (1) bottom-up, ground to air, based data-information processing and analyzing
techniques and procedures, or/and (2) top-down, air to ground, based data-information

techniques and procedures.

32.  The system of claim 27, wherein said global data-information processing
and communications unit is further configured for including a data-information processing
and analyzing technique based on accounting for, and using, continuously or periodically
updated real-time local bottom-up, ground to air, type inventory data and information of

ground sources of the contaminated outdoor air particulate matter throughout the region.

33.  The system of claim 27, wherein said global data-information processing
and communications unit is further configured for including a data-information processing
and analyzing technique based on accounting for, and using, continuously or periodically
updated real-time local bottom-up, ground to air, type inventory data and information of

atmospheric gas content in outdoor air throughout the region.

34,  The system of claim 27, wherein said global data-information processing
and communications unit is further configured for correlating results obtained from using a
data-information processing and analyzing technique based on accounting for, and using,

continuously or periodically updated real-time local bottom-up, ground to air, type



WO 2012/001686 95 PCT/IL2011/000514

inventory data and information of ground sources of the contaminated outdoor air
particulate matter throughout the region, with results obtained from using a
data-information processing and analyzing technique based on accounting for, and using,
continuously or periodically updated real-time local bottom-up, ground to air, type
inventory data and information of atmospheric gas content in outdoor air throughout the

region.



