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N
18]

achiagrarn that Slustoates the wse of o deding window module fososite the
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028 B i2 (ieg win three paws of mosgesy withincach patrof s, 3 otvled olisctof interest

e Gnaes oof Hhae identifies a syathesved olpect overbdsronmio a veal geospatiad unage.
ey g | wes thres images whishoesomphfy hosy a synthisue reodsled Bnags rasy be

averbinton o

eziit’;g; é:’ﬁiae‘sg{’. vt Create synthebo geospatial snages.

DETAILLED DESCRIPTION

{0851 The wvenior has concered, wd mdoced o prete, vinoas systos and moethods o

ing sodels tained
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qf deoyp tos
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£

doserthed: 1 shoold bas

Cue o vhote of i

exovibed ambodiments ave not tended &5 be Bsing by any sense

mventions may e wadely spplisable oomaneroos emboduansts, s s rendily spparad

dwolonan. In goremd, embodiments are desoribed by safficlent detnt] W enalde those skilled i the

st o praetiog are ot roos of the oversons, sod 1B o te wndasiond thay other embodenents
gy bewtibined snd tat strurtied, logical, solhware, slectvead wed other changes nay benade
withau departing fon the sospe of the patoidar frstions: Scondigdy, tese e w e an

will prengtize that nne of mars of e bhventions aay be pretined wih vaviows audfioniions and
shemmons, Pastivoly faboes of one o gere of the nvestions rody be desortbed with seferernee o

ane s more kel aeboadisens o fipaes thet foroy s pact of the peesent dclosure, and m

which are shosery by way of flstmton, specific evabodiments of ope or gore of the fveations: It

should be understocd, however, that sl featres are pot nded 10 rsage e oo o0 more

syres swith sal foch they e descabed, The present

ricodsr erabodients on §

we by veither @ Breval desoription of all srmbodieents of oxevov o of the wy

eatuges of oge gemore of the' Hons that mast be e

T Hleadngs of sectione prosaded fn iy patond appiiasion and the e of dis patert
appleaton aee for convergence ouly, wred are 0ot to he teken w bnibog the disclos e b ay ways
W28 Ddwices thatare i connnnaadtion with oxch othey e ot b ol
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sosnnaneation with vacl otiee dmlb expresaly
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wrlically stated o the contrare, brothery win
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saireraent diy the stops be parforned s da oder, The steps of desentbed prox
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O pertonmest soany dedey poeticall Fanber, some steps may be e silinnesnsty despte

P

bednng desenbed or topdiod s cectrring nopsupulianeonshy {e.g, betadss orie siep s desrrtbed
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sy i one o mepe of the

tventiondsl, arel dops ot Bupdy tha de Hlistated provess & prefermed, Adso, stops s genenlly
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ouly ercne onee each trae 2 process, method, o sleovthoos oncced ou or execided, Sore stops
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v b arniiterd iy scrge eabeadbnents pr s

(30 When asnsledevke oramick & desonibiend, fowill be readdy apparent hat wore thiw ote

Y

<R AR

s antle ey be wserd b place of s single devie Simstharky, where mors than ane

devier ovariohe sobsoribad, vl he readidy apparet thataostngde dovine o artice sy be vsed

i place of the miove than oo shovine wy artels.

ataies of 3 device mdy be o forsatively enthodiod by one cr mane

0811 Fhe Yogegonality gv the

28 ather devices thatage not exphottly dasoribed as hme-:i;::g sk Bacionady o features, Thus, odey

suthodimuents of i oy mom ¢ w devien wsell

exsaxd mechaniims desenbed o solopencsd bwrsinwill sovnstineey be deserthed

iy sisgnhr fornt for ehouyy Bovvesar, 8 should be noted that pationiar embodiipens inchada

rraltiple tortony of wischaiges o gudtiple stotatda of donechacisnr ualess noted sthenwie
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e
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order froms that showreor disossed, mehnding sibstantially coneureatly or 1 wevarye order,
depersiing on the funcgonalily invabad, ax woukl be undantood by those bavhig ordiry shill i

the an.

Dolegtions

vy o seediids

s grospatiad b mhagery of the eanth thad

fimtiailycorrested oo reroosa terrain shistortions antroduced o the vaage Iy
e sadefite bnagingasnser or significant
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iy s Maitle Badw Charofiens of equal o

gnader preckion e also boon creded vung high doetiation steregscopie satellite toagery of the
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st darasets obiined by soy wetbod kyvava o the wt

B8 A %dabase™ or "data s B v ithese ved subataiiadly

syaerrnoast, @ wed hereliy, 8 2 sesters adapted B the bongtere stovage, nadesing and rotreval
of data, the mwleval ypioally Belog Wi some sonvof querping mterfioe oF Rigiage. "Database™ anw
be ased 1o vefor o selational datidase wawgement systvas Rrowen i the arg, botslvadd not t
considered o b mbied to such systeras. Many slipenatve datadvse-or date gorage systom

fechverdomies baae bena, sad brlead sre being, bdrodurad e a, tachaling bot st husted 0

disinbuted noemlninad datiostosge sporos sucheas Hadoop, rolamnaripated databees e

merpony databases, nod the Hie, Wil varous ernbodimente msy preferentially esnploy otie o

wnother of the vanous day stonge aud Hadde sn the futue), de

invention shondd ot be constrned e be so Jonsted, as dry dida stomge archsteviee may be ysed

weonding to e embodients, Sinilaly, o3 BRI OF paore pavticriae du st

peads e descrdbad ay botag satndled by sepavate compareats fovoungple, an expar

~M

<atabase and @ confizumton duabasel, these desoription

CRPY dal gun

sad de ot el fo their physicsl sechitectase, For nstanes, say guoag of

soliue, or they wuy be tncheded b siogls datedwine

ek 1ex hevern sy betcheded wgether i aosingle datsbies
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oF Iors inessaginy svstene Kuose i the Ay, o i masterShoe soangement cornmens 1 the an
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ohiss searches may s be potbamed Plnd all card®™ The second pat of de sesrch sod leoste

fask 1o pravisely ocate oy vesiiliiog sowsts Ol loes (whers & thealr bise ot refigee vanpPh

361 A vised borsdn, “hoage masipulation” relers 1o 8 way of senesting anficid, “mamipualared
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asuipdation greatly redhions the ab effont runently rerpaed 1 extract and label

exsing date, overowhorn ¢ s wlathedy abaderd, Bather, g

eyente avnthetis duta for an oliect ok for vas ot even theorss
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san be searched by a preferred arobodiswea sd the tovention.

i syathetieo dmages, whieh g be
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gonerte 3 nallsction of swnog wages Tor o sonrchalds sdoct chss
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of everbipping ovilrect pattiad nsee segments that, dhie o optieal differances it the time
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of captage or processimg ditferences a1 the tiine of tnmsmssion, S

of amlens, show the same

secemaphiosl vegion st different fanctional resolzons, There w the foothey sequirement tat the

5

propusihny ar open, o shadard grostaphoe hbinade and losgele onondbstes be brownoso tha
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feoordiomts systern vserd I cadalog dy

¥
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RESTEY
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obtanad oo ane oy o
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Hyage sensors: peneraliv, g 8 s of @ singh e
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by several unage somsors, Satellite and aenial i vy thad wn

ey are coanmen sxamples of inage

subpected. i beege seale bonge analyug

343 Asowed e Ptage vorverticer and optisdzation sexdide™ rafeey W setof prgusnning
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shifferenies whinl elode Il e vt inls
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M3 Geoerally, the iochoigues disclosed borass roay by tagpdensated oo hardware ov g

sombination of solvare and hardware, Foroxwaple, thoy may be voplemernded 1w an operaiing

syatean bevoel n s separate nsey prosiess, s howy packige bound st poiwork ag

Lapecially constuciond machine on an apphoddionspeotic sy

network nderiaes rand.

3] Nolvvare baodveree hybad smplesssstaions ol al et somp ol the o
horeing vy be vsplonotged o programpeble setworksidvot mashive tebach should be

sod fo melodatenndtently conpeoted nebworkaseee machimest sedoctvely activated o

N
BTN

avsd m mwawy Such petvark devies nay

rocongtire:d

NPT Progam

oo topnlies dilfeven

peiwnrh et that may be conligued or desip fvpes of ngd

sonimancion prowesls. A sencral archtesiine foraotae Of thdse machies may b deseribed

hegsiin onder todhsinte one or mdve exemplay means by windh & whenut of fupctonadiy

gy be boplemerded. Acomding boospeeilie ovobodigents, at bast sone of the atores ar

faotionglitie:s ofthe vanous erabodienty disclosert herems apy be nplegented on opeor gy

sl pahoss camnpoters associted with ore orveoretar ks socl o e esagde sa enbaser

aror =‘~uh&i el it 3 4 !iE

r, s nstwork ss S S IR S 0

e

ORI

desice fog tabld oraaputing deviee; reobile phone, yougipheaie, Bptop, o ot appropiage

povnputiy devies) gronie deviee, © msds plaver, ovany othet suitdde elestyonie
device, roudag swiivheor Sther susable devive, ot any cusnbindion therendl hual bt eoue
stbndioends, st eastaomn sl the e hurmhonadities of e vt embodahens de

herpin may be ms;sivs vepted iy one o move vicnalized computing environmets o, petwork

hosted on one o sioreplvsieal compraigs waeliaes, o wher

X

wosnpating clouds, i prachines

appropriate virtaal snviroumerdal.

{348} Referping i &0 Fig Lobére s shown a block dingnon depioting an sxeraplasy clonputing

w3 statable

Ca potios of the Reaties o hanaiooaiities dischasnd

.

it

wel

ain §ompaiing dev ay ke, for ssanple, seone of the congnating muchmes
the prston passgaph, o indeed s othier elacitonie device capable of sxecuting softeanee op

hardvge-based {astnetions acoondiy o storad T sy Compating

device 1 sy be configured to covprnmiea with a plaality of othercompoting deviess, aanliw

t’iiUmEi

»»

chouty works sach as awile svon aobw

A YR
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aetwork, adoosl seesnetvorks pwaeless otk e Tnterped, ooy oother nintvork, ostng Koo

~

sersensedinss v

proeniads B sech edrnaiiminbion, whinth
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048 In cowenbodunogd, compotimy device 18 nclodes pie or move contead

-,

FOPLE 18, one or tours terfess 1A, and one or meote hasses 34 Gach as o poriphessd congonent

e sofware or B, OPU

witereormect (PO b, When actingg ander i codral of apgsvop

12wy be respoasthy for roploroentiag spacife Rpwtinng sssovkued with dhe foaciom ofn

e

g s
st S S‘)X?'&E}i}{i'iiii‘ﬁﬁiii, &

P

ok an at

aciioally configand compusmg devire oy vachipe. B«

compating devive Hhawy be conlizorad o desigrnd o Bagimn s aosever sysfem maliag

£

12, docad rosmosy 3 wddor mansde vemory 18, saxd mterfesist 150 o ke BOFH,

P T8 roay be cansest o perforas one or move of the different sypes of etk
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s opending svstem and sy appropoiaie apphoaiions solbwrs, devers, wid the ke

471 CPUAR sy inchide oo o mone phistessons 13 sach as, for w o

ifi};(? o PRR

o5, b snane

s of the Toatel, ARM, (ke wothes ol mioraproes

groboaboenis, processons 13 swyaachede speoxdly destgnd havdware such as sppbcatmsepeaie

5

il rend-vedy o EEPRY

ey LA, slevtruadl

e gats aoayeIFPGAS, aud s dordy, By sostrolliog opemtors of co

Beld-progounmals nplny

device 10 Iy aspecific ambodinent, » bocad ey 11 Soch as nossvokatthe saadomy avesss

meney (RAM andior readeonly semory IBOM), mchading By aanpl oneov mos

crched roemoryd sy alse fono patof EPLF 1 However, deae sve iy difforent wags inwditch

msnwory tay be coupled o

vy 1 Mooy Uaney e w aposes suck as,
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058 Beoase such inbormanon and progeass nstrocuons may be cmploved o mplanent-one o
maore sys s o Sethods dedonbed herdin, at feast sone sevwork device obodinonts may

avage giedia, wiach, for exnple, may he conligirsd or

miclidle pontrandtony machims-readadds

fned fo sicre progras nstractions, dete dorasdive, sod e eclor pedbraiog wicous
sspeeationss desonbed oo Bxanples ol seh sosisanstiony raachonss resdable stivage medin

wchude; ngare pot inded 00 magrete mwedin sk as hant dwbis, foppy disks, and sagoeie wpe;

eostical meds auchoss G BOM ehisksy sgnatooptical sosdia soch as optinad disk

and hardware

&

dewvices that are speomily sonhpuad leosioresad pedoro progooy ndnciensouch & wad-only

scrnory deviess (ROME, Hash sreniowy (as v conirao inspobile devioss and dn

abee W

solul state drives {55 “hvhoil 8817 stomg drbves that soay vonibine physi

oomnpeenis ol

deives dia ange havdware device Gsows Deeombng orssmgly contioon

i bt wady rogied e pe

b cogpuan, meanbon maemcy, rarsom accen momory (RAM,

and the & G that sach storge sioany wag be legad ad nowsenenable

sirhde

isach oy RAM bandwaes roodules thad sy ta el rda d poterbaand ovotteoviie

intpgraed ints an slerironio device), ov thiey sy Ie raoovabis such ay swappadbls b swewny

3

3 {

roodules fsnch as Mthumd drives™ o other vermovable roedia designed Bor vapdly exclvongng

»

physioal stotgs devices), "hatsstvappade”™ hund dadl detwanr saolid stade drives, rorsovabd dpitoal

storage dises, or other such remaable wmedia, awd that suehe integrad aed reoesesble sovase meba
gy be witlzed mevchangeably, Exwaples of progmas imstresions melade baoth objest code, such

as may-he pduced by s cosapider, soachsne sosds, such a8 ey be proeshused Ty sat assembler ora

spnrple a JAV AT compier and oy be

conde, such 38 sy be gener

exvonged wsing a Jaow v madhing oresguialent, wr fles contining lgher loved cude at way

be axecttnd by the-compnter using ai toterpraer $of example, soaipts written e Python, Pard,

Raby, Grosvysor any Giher seiipting hagisgsl

G531 Dysome erpboshments, systems soovssdig toothe presend mvention sy b implenented on

trrens

3 siandultes connpuing systeot Referdng now e Big 2 dere 1w shown 3 blsek Slagans depiang &

svpical exemplary anchiteetone of wne o
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e

iehs oF vontponends el ona
standalons computmg sy, Compring devier 26 fnchades provessons B ot ey s soliwars
daat oy owt ohie oF mord Hnotcns o apphcations oF eimbadiments of Sig iwenton, such oy

oaviple & choantapplicaton 24 Provessors 21 sy canry ot congnging walrecton undat ool

of an Gperaing syakern 3 ach as, for exaraples s varsion of MicrosofCs WINRAVE T

s koo O

Ko I operEng srsiemis, sonE variely ©

RO -wpeminyg systern, arthe bhe, Iy nany cases, one oraore shared serviees
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23 may be operable tn syatorn B0, and miay be uselo] for providing comnmon se

Hons B Services By for exsaple he WIRDOWE T services, Leornspues commmion

X

b=

apmlis

Srvices 1 a Linus sovivonnent, oviy other pge of sdipnion dorvies anchatgetare asad wall

]

e HECT IR,

on B8 ey be of any tepe suitable Ry e

operatmy sysfem 21, Inpot devie

v

L or vodce e, souse,

tnchudhiog for exanple a keyboird, toochsoresn, mirrophore or ssamp]
sovchpad, trekdadl, or ey combuoation Semell, Chupat devives 27 maw beot say type satiable ke

preoviding outpol o ore of e tseys, whether sermote o oabto systorn 20, snd sy webade Ry

sxamnple one o pae soreens oo visual orupu, sp s DUEES, OF Sy Coul
Mermory 25wy be vanborseaccess ooy having any strochure and architectire buows i the wiy,

foruse by processons 31 for exvnagde o rusolimses, Siooag devioes 28 roay be

~

sl stovage devie hrstomge of dats m digtal fora

Lorale

ted, reechanical, mernrk

as these desveberhabovel Bvnpdes of stomge devicss 88 wolode Rash msmeoasy, rongiens bard
e, TIRROM, andior the ke

3

84 bosome arabadiments, systomg of the prosent. venticar may e buplaaanted o s

shstribnged oopuputmg sctwork, such agone havioy any noader of cherds wed/or servers, Refeonng
vovw 1o Figl A, there i showien ek dlagaer depioting an exempiny architeotore Mo

srpinmentrg o deast 8 ponaof o svstenn arconding o wveinbodinent of the lnveniion ov @

distnibutesd conpiding retwvenk ovdig W the wibesdy e of clicrss 38 may be

prereided, Bach olent 38 oy row sodbware foy implemennng elientaide postions of Sie prosent
tvention; oents paay congias a syateny 20 sach as tiat ihastrated sbove. Byaddition, any manber

ants 38, {fenis

of asrvers 32 my be provided B hoodihge saqueats reostved Frons orgs o 1o

38 ol servery 32wy rorpimirdens with one another viw ong ov more elechronme yetworks 31,

2 Tnterant, & wide sreg petwork, 3 modale

which oy be o vetous anbivhmes

ictephoay et Ssack sy CIIA oy GRM

cothdar nal

< any netwea ko jopadogy kieswer iy the

TYT

Wanax, 11

and 1o Kuthl, ora Toesl stea network {or e

st the swvoton dovs e profor oy one tolwork lepadogy over any other), Networks 33 v be

anplomeniod naing ey koo netwenrk protocads, mohudog for exnmpleowaed adior wasloss

5

presocals,

soabed nnensds, seovers B oy call exvteninl sorvives 37 when veerded o

058 Ioedbuo e

o pariicoky call

ohtan asdditiord] dorndtion, oy o mler lo addimionad dadn sonvering

Congsumcatinns with extornal services 37 hay ke phoes Sor example, v o or moreseivorks

31, 1o wwiooy eodbodioents, exteosal services 37 nwy conprse wobvenabded servives o

fnctionabiy related S or psibled onthe haadware devier el For sxample, fo an embocioen

i
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3.

hoations 24w inplemented o sosmartphione or other clectronic devive, chent

where chent app

apphoations 34 may obiaiy mformation stoved 11 3 server syators 88 biobe dad ov o an externad

)

servios 37 deployed on one o srore of a partinga sty

WSS Brsone amnboshowntsof the iovasdion; olisnts 88 orsirvers

G2 i

v ysay mwaby vse of

atwnny he deploved looalivov rpmetely

g oF yoors specialived sorviews o

or morm tekrerks 81 Por expmple, one v aore databases B4 magebe used or volis

or minve embadimenit ot g wventon, B shoukd T onderstond by one havingo

asthas dambages 34 ey be wragediin s wide winely of archBenty

datn seonss aved mardpadation e For exaonpde, v eindodroents one ovgwre datsbases

34 rony comprisy a rehuonad database sysvoousing & dowived rgeny og
others tiay sovopass o alivrasive datestorage feclodopy sueh asthose elored 1o o e wtay

e g Table, sod so forhd osome

grabaiownis o varinat database sechifertoees such s colmareonionted databases, mvmesony

ek ornay be used

slatabases, ol datcdboted dutabases, orsven T Ble datioepa
srcardineg to the v 11wl be anprecised by One Bavine ond %53 Rt that sy
gevordiog to ey avention. I will be apprectated by one lnving ordioary 188 bothe ot thatany

combtrtinrof kpown o idredutabase tohitedogies may beased scapprop

By arrangement @ o

OBPERITTES 1 speeiind

specific database wohnology or aspe
sanbodinent heveda. Muomover, 8 shiould b appreciated that the oo “database™ 4 used horsin

F machines aoting @ nounels datalase sysiern,

eal database machine, achy

niay

o fogieal database within v oveeadl Saabose manawement system. Haoless @ specihic weaning &

S

strvied B mean any of

ot

specilied for a given tse of the tevn "datebase”, i should be cow
of the word Al oD which e mdersioad avs plao meiaing of the feroa Sdeatabase™ by e leneg

2

e A

wredniany

057 Sinthaly, ot vrabodipens of e prention sy iinde vae of oBe OF Brwe sehanty

syaten 36 and conligurion systerns 33, Becar

d

e webe systepe, Boshoakl be unlamstood by cow haveg ded oy okl i thean thd sy

T ABRCHTTER

o fechng

tdorma

g

with any T4

By koown e arbnow ovbothe By wmay be i

ORI OF SOy

eomjunction with ebodonents of S ppentenrwithous Rovttion ondesy poapeciio seouity 38 o

o~ .

sonfizuratvst systons 38 oo approsch i spontiically reguived by the desoription of any spocifie

embaddient,

58] e systsny 40 a8 mmy be used ooy of the

wipioas ke
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provess di YVactous moshifications snd changes miay e yoade 9 corputer sistont 40 without
depirting from the hroader scope of the system agd wiethod disclosesd Beren, Contral processee
wndt UPHF 41 ¢ comripoed 1o bas 8 1o whinhr-bon i ales connectad ooy 43, sansdanle
sy 4, duplay 47 oputcegpot (00O voit 48, and netwark miterface eavd (NI 38 180 vt
A8 roay, tvpreally, e oomnented o kevboard 48, pointing device 58, hard disk 52, aned veabizne

cloek 81 KICE3 omments 1 newrark 54, whioh wray be the Tndvrastor & beal vetwork, whic

¥
i3]

fova! network may o ey ol bse commestias o the Totonet Adso shown ns part od s

power sapply wret 45 coowedind, 1 Bus ovuaaple, ooman adteratmg cwrend LACT supplv 48, Nag

showrn ave batteries that eontddd be pasa, aned miany other deviess ansd nodificanos dag e well

ol fwctiony of he anvent sysiern and method

e Bt iwe nod appl

piieabie w5 the speelic an

chiselosed hewam, B shordd be apprecied that soime or all components Hlostnated may he

®

Sustdeomu of Samseng syaiern-

Aped, such s bweias tegtad spplivation, el

Thdevie

{For stanee, 1o mekile devioss sach sy somnphongs videe

40

sehirdorraputer sedeas surh @ mavignbor o mltimed Boaystems

sutomnbiles, or other idegrarod haadwane desioes

by, Smotionalty By puplonenting syatevns or wetissds of the ps

388 In warious erobods

ivention rany he dhaerifased srmong any panbor of cliend snddfod serer companonds, Fovexampls,
yarious soliware rnothales sy be tmplerveniad Sy perforping vewns fctiony 1t Connention
with the presenvinvention, amd aich swodudes niay be vanoaaly mpdomented & ran on server

anrdior chest eomponenta,

Concepand Aecliiecture

060 Fig 8 v blook disgmar of ap exeruplary axchitoonns for s system 806 for avtonudest

ivage awdves tahsey te deop vy model and @ convobdional seurd network, sceondivg

~abadad,

cdesp brrning aintng modaede 383G for

3

addintent, woache of

o the invention, Aecowding to dis ey

crvedl evnboidine

segrnends S e

Z

: .nmim;zg the systom 530 w0 denttly festore tawe of wterest o thoss neang e

anddysise Thiveacke of prslabeled paiad B segraents 10 sould be stored within s

diseciane of past of o deinbase of gedagiitisl nlme segrnents toved oo/w disk

enuprier rnaing the deop araig sodel retning wedede 520, ¢ e duncion, oving

ot direnthy ommented o the compter nawing he deop leanung naodal

shatabase warnoohisk sysis
paninyg nedude $20 by aextorad b suehas the woversal sonad boy or oSATAL lmage cache

sk alvo be stoved on one O el cobyniins ot than that somang the deep Resonng woded
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F
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cache fov d e dean calogry

ix kpowsn to be bigh vould then Be sddest to the Gaining

3

g, aishivey, storage ank, ks, Aoother prefored sadodysent neghiuse sache of

381

fad inwges S10 where foatae Bons of ingorest are Inbeled By trained uage sowlests, sither

By

aned

speciiically for ase 1 the deep feang wiodade o ay part of nther analisey

2 mcdal ii«}fﬁi}

s ron fater for deep learming model ituning modole 530, Caches of prosabeled
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SR te i e wvsten ould oovdain miy of mrag

erodsnuncing, ras soalyy genersted eifort, s well oy boage sepmeniowhare spectfic fanas

sorns e dentificd nod predabsbad by soy sther rocthod v b those skilled o e wt, as il

mvsntinodons pot ey onsny spertiie oude of Werdilication sad bbeling for deep bvel tobay

il gndale ope

suffears pwwdnle
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the cache of prachibeled goospatial oage sepments ST undergs one o wo steps

the done 0

correchonand optinnsiion 52108 &
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vorgtast el seeves o mediee e

stptlar dennie tinge proBifes prog fo o sl

hostogton nonnalization Hlters thet naay be used
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PLATFORM, BYSTEMS, AND METHODS FOR
PROPE] CNAND PROPERTY FE

Y CHARACTERISTHS
MAINTENANCE THROUGH AERIAL IMAGERY ANALYSIS

RELATEL APPLICATIONS

[R801] This epphication olatne pricgty & U Provigiona! Batend Apnlication Serd e

8, 603, entitled  Platformy Svetems, and Methods i ldogsdving Proparty

spica and Broperty Featwre Matmtevanee Throgeh Aeriad Goagery Qoadvsis, filed

Septomber 23, 2016, beraby ingsrporated by reference in ifs enfirely

BACKOROUND

=

RSO3 & visk exposure database comtains o compitation of ay wwany balding propertias or

charastanstios relevant fo nsarance Ay podstble. Thess propecties can twhude chavacie

1S

fike location coordistates, sddress, 8

3
}

:’:g
m
-.-..«

opi, and dlevatiin, Dthercharscionistios g

nistion pe, ocoupansy e, vear butll andior v

by

storses, tastber of iortes and Hooraredy Furthev chimactaristioy can inclodi oot conditiog,

ol shaps, roofeovering, rool anchors, rond squpmont, dadding, and pamding {distwes o

PO

closest buildingl Some of theee charsctenstios can only bo assessed by oneaits Ingpeciions or
by official documeniation, but shery can be meossurad weing visual imagery
B0 Chacwienstios addveased in s disolosars inchade rool shape and rool condition. In

&

oneosample roof shapes con be brokan into Hve calogoviss ganbral roof gable oot hipped

rodf, squave raod, and st rood Each ronf shaps has o undgus responss and dam

vidnsrability o different natural perils Hke srthguake or wind,
B804} Degp learping invelves computational sodely composed of mualtiple pricessing lavears

1

s Joarn seprosentaiions of datg wath woltpds lovels of abslractions Thasemodels can b
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thought of asa way tyraomats predictive soadvics. Bepreasntation lemaing asetof

3

methads that allovws aoachine b b fod sty data and 1o aatotiail

v soovey the
seprevertations needed S detecfionor classification, Lve cases For deep lsuming include

voios recognition, ot detecton, rangiation, sad medical dlagnoss. By using desp

3 datasets, compatens can lsarn o distinpuidi snd dlassifv a

wide ryag s of sevursey, often surpassing 1he mongnition
fevsds of buman baings.

] Opse moodel veed for deep fonming 8 the Nitwork m Mabwork smodat desoribad 1o the

vapey “Nebwork In Natwork™ be 8L Lin et all and pudblished 10 the Wlnoatonsl Coaderance

o Leaming Kepresorfiations, 2014 {arXiv P00 15361, the vontents of which ave havely

moorporaed iy relbrencs i iy otirely: Using the Netwink in Network modal, a sumber of

i OrE af ».i!lhiui‘f\_i TG }{i RY ACOMISS are garrais od s Eﬂf" ngsre nersl petworks with

inial pereant varamed

complax struchures. Them
wenerate o sivele slobal dversge pocling laver for disification.

wi recogmtion, desp learning sleorithog can brasd dovwn an

RGBT When appliad iy visu

arbeervation (&g, an bnage) v tumber of ditfersed ways 10 chacacterisy Toutrey of the

asetof mionsily values por pixgl, orin @ maove alsioo way as asst

2

particular shape, ale. Some repraseniations may derponsivate sapenor

upon the particelar learning task. One ol the provuses of deep loaning iy replacing

Ruvnan dentfication of features with officient algonttuns for waapervised or seam-

ol

supervised § wid hisrarchical fosture ¢

wed that devp feammy mrethoda

Loy

soudd be applicd to sk

exposire dutsbass population to analyee sorill rmgeny sod aulrosiondly sxivast

characteristios of budividual properties, providing fst and effcient sutomated dasaifivation
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of bustding styles and vepair condiions. By comdyning focatiurrbassd volberabilities with

B

individuad propesty vilnerabifitties identifiad trpad theough classification of repatr conditiong

of ove or more proporty features, vk of dmmage dueto disustar cant be mors acourataly

and are adt reésirintive.

IDO0Y v

thady, and compuding svstern platfoms desoribed hergin support
ugching sondl inwee Tostves of one oy mvre proparaes o sacresponding property

property {eatured) throueh wachine Jeamng smtaly sy

eriditiong fo.g, mabdsnmcs fevels of

Ty a preferved application, the propedy condition apalvaie may be used in estimating damsge

>

sovere Morms: The analvels

J/

& o prore dixaster condiions, such as

sy
forduirad in aatimating osts of repair or replacoment ol each propasty, i one examply
sinsated demags. busoother sxaeple, heansly

should a disaste sis sy be usedd

o oondiy i that g propecty hag baee repatred
G189 To oov sspast, the prosent disclosure relates 108 patbod for sutsnnatieally cntegonizing

avepait ourdgion of & propeeiy chavact

i nctuding S propesty

cormspatding 1o the ropirty charastsnistiv; analy aing the featpes o dd

i

chamacteristic classification: sealvang aregon of the senal nage tncloding the propatiy

st andd deternaning, wing the pr

Ao of damage fo the

characisristic ok

cation nway he

winds
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appy ing v deep losming anadvws model 1o the features. The deep lewrning ansly

may e NN

o elassification includes apphing s maching feaming

surap
wing terak sstingte ey ncheds appbone e disester
risk profile corresponding B o fiestdizastor of the at Jost one shsaster snd Hhe propesty

characienshis,

FRE 2] To-one aepent, the prasent divclosire relates 1o a svstam T topatically astegonzing

avepat conditient &f 8 propanty charastenicti, the wstam incloding processing circuitry and g

%
3

D.(}i“i“‘;.i"ami(i{(}i’_‘f‘ TR sorendable sesdiom howz fnsrpenong stored shorson, Dy sume

whstt ex

scated by the processing sirouifry, cawse the

TR

processing clrouiivy 1o oldain an aoviad bisage of o geographae region mchuding the property;

wentfe festures of the serial imans sorresponding 1o e propaty sharaptavs

o smalves thy

Rabares 10 deterning a propecty chavactenstic ahwsification; anadyze g ragion of the aeriad

foape includin sy charactensis & determine a condition classiflieagon; dnd

delermine, puing the propecy charadenste classifioation he condition classifivatinn, a

replueemey covt for replacingthe o & v Bea fwioe
donsionst asrial oses

I3 I some smbodipisnty, Fu rslractions, when execudsd by the processing giroaty,

CausR

the ;m:’ss:.ess;m: ‘Cii(!iiii“\ i, “'iiﬂi o adenst

< feahirey, obtain a shape map inwge

wchuding the property, everday the aerial imags with the shipe mag image; and deternine

whather & boundary of the propenty as ideatified by the shape map matches a boundary of the

propery ay tHestrated in the serid nage. The instructions, when exedded By the frocessing

it

4
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cive ing ciroaiiy 1o, upon determuning that the shape map doss

svial froage ol the

rot vateh the boundiry of the sovresponding propedy, obtam an shtemae

property. The bsiructions, swhen exetuged by s processing clranitny, nwy caues the

,

coning olromiry 1o, priny 1o wenttfing the feanw - of the senad

o

vvigsey. The propasy iy bea dogds Sesads home,

Sy Sireuiiny 1o receive fderification s

¥

At dpsst one propenty chavacieristic; obtatn an aenial traage of i ad

the proporty; and identily respective fostores of the aevtdd Bnags comresponding o sach
property charseteristio of the at loast ong property charactseistin. o s endodiments, e

aructions, when asenx SPTOOESIIE iy to, for

sach property ofaraoy s {0 determing & mspastive

propety charsctensiio cay snd anadves aregon of the serad tnses indleding the
respactive propenly charsclenstic fo dotorming a respaciive condition olassifivation. The
instructinms, when axeowted by the processing choailyy, gremtey i
detarming, vamy S property chatectenstic olassifivation of vach property chirastesistic and
e oonditvm chasBestion of each propesty charactanisiic, at Teast ote nink estimade

caenting viak of danmgs dueto dissster,

YA

embodiveniy e meirasio

 when execuied by the provessing GGty

cate the processing cireminy W, privy 1o obtmining the serlad fmage of the geographee region.

derorming, based upan the st least oo propenty charselenstic, a pref

arvedd froage vpe

corrasponding to-sach properly charscterintic of the at least oute property charastenstie, The

sperty oharsciensiic may nclude bwo ot mire p cteristios. The
srustions, whan exedntad by the prog Crecuiiny, may savse the proceasing shradiny
3

0922



W MOS80 BCEAURIOET

to, vesponstes fo deterpaniny the preferrad bnage tpe corvssponshing o a Bt property

X

charastaristie of the al loastote property charscterbhiio s g tovrastriad ivage, oblainy

erras il tovapeof thie googrphic regont inchading the propen

%

4
&

06T b some embodimsnty, the iastrpetiong, when sxsouded e the processing wropiley,

caus e processing erautiv i socess oo or e ke property charasionsiics,

Drternuning the ol foast ons risk estmaie pry include determining the o least one visk

extivnate Huther based onthe one oy mors koowy property churacterstics. The ong oo mare

Enown groperty characteristivs may include at fosst one of 3 property age, a prospart

sdavation, o peopedy slope, avsar bl avess renevated, and @ baikding heig
FRE 7] Iy sopns cnbodiments, recstving entificaton of the property and thegt least one
propery chamcteristio mohades recstving, vigs network from 4 remods computing devics, the

whmafestion of feproperty. The instructions, whse esecuted by e provessing oivomny,

iy naues the prog

g pirouity 1o providi, via the sotwark o the remote coaputing
devive in pead-time responsive (o vecaiving the st lsastone property charsotenistic, theat loast

one sk estnie.

BRIEFGESCRIVITON OF THE REAWINGS

8] The rocompanying drawings, which are incorpratad in and constitute  part of the

&R

dfjcanon, tlustraie one o more abodiments and, fogather with the descrniption, explan

thess enbodimtends. The acconpany g drawings Bave nol neceasartly bess deawn 1o sole,
Any vabas dimensions Hustrated 1n e acoompanying graphs and figares are for Hastration

purposes only and miay or nuly ot represvot sonsd o preforrad vidues s shivensions. Wheie

¢ ey T be dhusinaded o aaist e descripsion of

WIS

£
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3

[BOT9Y FIGE 1 v g Pow dagranrof ao exanple svalemn operational How for swiching senad

vviags Felures o o

o

sonding property matdsnanes levels;

020] FIG 2A Hloshates evample charsclanstio classifications snd sovresponding vk

DO PG I8 losiratey sxanples of conditton characteristios and comesponding exanple

W22 TIG. 20 illustrates an sxaple consiion profile sorresponding toan exampde
proparty charseteristic type)

DB FIG. 20w an svaple ervor sade graph comparing ttmng dain with e dadain

™=

conductng muoling sorial toee Reatures to cotresponding rosfiop shapes:

>,,:

BG4} FIG 3 v o Mosk disgrans of an example snvirotiosst S matchug 1

topographiesd features wcorsssponsling property maintenane lavels

1825 FIG 4 1 a fow cheet of an sxaaple ny

e condiion characis

of & property based on serad intags anadyag

Baxs] FIG 34 iHlustrass

an exanmple stractive shape tiap of 8 g

wraping avey;
BOIT FIG 3R dlustoates an pngde tvvo-dimensionid asial mage of the geographic ares

of FIG 34

a<t

[OU28] FIG 30 iustrates an sxample overday map imsge of 5 ssction of the structurs shap

&

cionof the sselal image of PG 0K

N

map of FIGL SA overlaying @ covesponding so

B3] FHS & 15 o block diagram of @ suumnple computing §

3

sEat

30 FIG 7 iva blook dingrasm of an oxarmple distributing computing envivenmant

metuding o clowd compuiiog ervirosmant; ad

B3] FRGs 8& theoggh 8C wWasivate o seney ol exanple user il s for

meviewing propery chvacionstie and rosmionance lovel foumation

g
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DETAILED DESURIPTION OF ILLURTRATIVE EMBUODIME

N

DR32] The desoriplion st forth balow o vomnection with the eppended dravvings inianded

0 be a deseripnon of various, iHustrative erebodiments of the distlosed sublsct watier

Spestfic Saturss and fimetionalities are desoribad in commetion with sach Slustrative

Aled i the ot that the discglosed

srvhodimiant; however, 8 witb be apypeavand othes

y/

embodimants may b prastiosd withow! esch of those speoifis fostures and fimchionalities
{033 Reforence throughout the specification o “ong sbodurent™ or “an ersboditnent”™

i that a \)d?"liiifdo t.’iﬁiiit’ SITECHIES, OF charactenstio desoribed in oounection with an

pavbodiment s nchoded i sl leas one ernbodivnent ol the sudlect mutter disclosed, Thi, the

appearanva of fhe phrases “in one soabodsent™ or “in an evbodiraent™ i various plases

roughout the speotfieating 13 ol pecessantly refornng 1o the sane smbodiment. Further, the

particular feafures, stroctwey or chassctenstios may be sombinad dn any suitdbles anner

ane o more smboduneats, Further, i i intended that armbociimenis
st cover nedifiostions aad viiationy thereot

O34T I muoat e poted fhat, ay used i the speciiicstion ad the appendsd olaims, the

singalar frems 8, Van,” and “he” include plural referents tniesy the context expressly
5 atherwise Thar s, unlets sxprassly specified otherwise, as wsed herom theowords

T, he, " and the Hke carry the meaning of Umne oy more” Addiionatly, iUis (o be

“right,” Mop” Chetlony” “Hront” Trew,” Uatde,”

understoed that term

SRy

ey, Texterinr” Vinner Voster,” angd the

fenoth,” Twidth,” Tuppen Clowe

bke that may be wied bevein merely deacribe pointz ol refersage snd do nol necessuntly Ty

5

arbodinmens of the prosent dselosurd to any partoular orientation or configuration,

\

Frythermors, torass soed a8 "B, Msacond,™ “thad e, wersly ideatify onwof a b of

wrhons, componsniy, steps, opsttions, functions, and/or polrs of refirencs av disclosed

oy
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horain, sud Hhewise do notnecessantly Himit ambodimonty of the prasent discloswre toany

carticoelar configuestion ov octentaln

o

JO03S] Purtherotrs, he o “approimaiely” Tabot” “proximsts,” Ui variadion,”

arsed sinniar tenve generally refer o ranges hat neluds the identifisd valuew

0%, H0% or prafovably 3% i ceriain embodivments, and sy valoss therebatween,
FE3e] Al of the Dmotionalines desoribed in conpectione with ons sambodinment are intensded
s b apphoable o e additionad embodiments desonbed below sxgept whers expressly

stited or whaere the Testure or fnstion i oompstible with the sdditions] endbodimens. For

scatmile, where g grven Ratare o Fanclion @& expresaly dexcrtbed fn convactian with one

exvbodiment bt ot exprasely mentionad iy comnacton ywith an alamative sydhodinend, it

ghould bertnderstoad that theloventios intend that that Teatire or funetion may bedeplovad

sy

utitized or buplomented 1 conpention with the-alternative embodiment unless the Teatura o

N

woction i incompatible with the alivtnaiive embodiognt.

e

FOU3T] Tardng 10 PG L, o fow disgram of an examplys svetem operationad flow 100 for
matching asvial fmage features fo currasponding propeny mmerance levels obtains inapes
{104 s property focations 12D & dlostrared. hosorng implemaniations, conuencemant of

at beast a portion of the operationsd fow 100 by the avatom faay be itggered by a propesty

olassificanon requast submittad by 2 user, such 88 8o inswraneg carrier o raal estate

wrvestinent brobey at & dechbosrd baerface soredy on & computing devics cotngotad o the

svstam vig s network, For sxample s thstrated in FIG 84 o partivalar propetty on

aHernatively, a naghborhond of propediss, pay be selected within amap view wey intorfaes

SO0 The operational How 100 muw b usad © ansdyre the condition of featiwes of each

102, In st

property ol ench property location M2 based o8 asvial fmagerny

inplemantationd, te opevational Jow HG may sud b estivasting costs of ropsir or

seplacemend of sach property character

e

istie dedected i the gorid rages, & svunple Ian
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ansther avanpls, the operationsl How 180 may be wed o condivm that i property {ocation
F03b has baen repatrad,

JO038] The property Tovatione TUZD gy ropresent; i some examples, focavons of propartiss

mewred by a partieudar inswrer, Tovatins of wroperties repently affacied s a dis

tormado, horvcans, surthquaks, Sove sargs, ov sxplosion, Iocationk of propurties b
ivesiowend portioho, o fovations of properiies sonsideresd Hir addition S an mvestipand
portfolic. The propery locations 102b may be jderdified, i sovee exmnples, by o street
opraghic coordnstes,

astidress, global posiBoning svstem coorhnies, or other

B3 B sooe tmplomendatiooy, the opeoationad Bow Hiyoblaive vogges (a1 saeh

Rt T T T & T N 3 Vevevirdaess STV S et . s s
seation 103N The husges can-include serval inmgery 193¢ stored by (e

s ihe systsnrdion 4 remote networked ocation. The asoal imgesry H2e By

sxanipls, may ncluds o Hreeadimensional or vo-dhmenstonsd g of & seopraphic

focation including

4o of e opsity {ocationg LD I one exanple, based wpon

straet address of gengraphio ecordipaten, the system may guery ¢ remate database © obtun

regent asral imsgery He nclusdingosw wage of arleast one of the property locations 102h,

The rervote database, b1 some exaples, van inclade private tudostry databases such ag

pe

Gongle® Bwrth bosges by Google Ine. of Monptabn View, TA or NTT Geospuce
Corporation of Jagsn, huother sxamples, the remote database can include one & noe
databases of publicl owned svganbaations sachas the Geospatial Information Authonty

(GRH of Japan, aphy

and Goodesy of Govmany. Qv imagery can be collecied From ope v mors tomols fetwe
tocations, B some etnbodbmenty, using an Opdn Sowrce Goographic Informution Svetom

{GES Y sunh as A8 by the Open Sovrer Geospatial Foundation (08Ge} The Tormat tor the

vages of the proposty oniions 102k, In some embodimenis, depends upas the forow
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=

avceptad by the virtous sowrees svatlabe for serial inagery 130, An examnple aoviad bosge

S8 of nudtiple property oeationy 1020 & iheteated w FRG S8

RS In soms snthodiments, the svsiem gy b confizured o quary multipls romote

database svsteny to obtain at leastd

acvial images avaiahle at the vivious databases, Tor sxaands, oy diffeny

o,

recany of eaptuve. Through eotlecting o or more fmsges of & partioular propery, Six

exwnphe e svaiom ey wnalves sach bnage to determine o boet guadity boage forweas in
craadition snsbvsis, The conditon soalysis Can inelude balanssing of rovlipls Tacios such as,
i some examplas, chlly, compdatiness, and rdosncy.

F04 1] Further, 1o sorte ambodiments, the sy stent e be condipered 10 guery raltiples

r«
.

P

reraote databass svsiony fo obiatn both a bee-dithensional serisd iage and g thre

dimensional sonal wngs Dfforent property characteristos may b discemad based apon

wd i hwo-dimansionat of hreesdbmensional Hrmat.

dimnsional aoridl bosger, 1 somw exanples, can by weed W detorndng logation coordinates

N

of the propery, sieel pane, QLoupaTwy IV

o
poce
7
%
2
=
<d
5‘
1]
/“’
“
ﬁv
jory
’,¢
i
v
iy
155
Egy
e

kvhighis, exisignes of
chirrey s, roof conditinn, ronf shape, roof Sovering, roofl anchars, tool squipitent; ahdior

L comparizon, can beused fo deternidng Jocation

gounding. Thrse-dimensitnad se

&

'y

coordinaies, stres! AN, Sonstteclion e, socupancy tvpe, year bt alding haight, soft

stories, mabviherof st rouf condivon, voof shape, voof covering, 1ool snchors, roof

L2

squiptent. adding, snd prunding, Where therg is o overlap m charactenstics iengiliable

aaing either & wo-dirnensional 1vage o a three-dinensivnal 1mage. i some embodiments,

3

maching leanung walvs

ved fo priveids tcrease confidenes in

ident Beation of the ndiviluad sharadionginy,

B0 o some muploneniaiions, Gie vystenm obbuny {104} shape map images 102a of cach of

the propernty locationg 102 Theshape magimages 142g for exampls, include o bloek shape
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Hrvond of sivting propariies iy a sandcipality, such seurbas phanning wmaps wead frowban

cavincluds

vhinning and development. The e oap oages 1028, 10 anothee examph

Hlodk shape Javous nade ussd i presenting infurmation o a user of 8 Comprar-based

B

navizabon systam. The shags

¢ example, oan be obtained from

Geospatal Information Qwgharity of fapan or Zanrin Co. Lads of Japan. &n sxanpde of an

wban planning map 304 5 Hlusiraled s FIG 24 hosge oblinned Trony the €

Information Awthontty of Japan, Digial Map 23K Spatiad Data Framewarkih

o~

3] Tho shape map fmages 102a m sonwe sebodinents, sre wsed confirotlocationof a

particobar proventy, The shape vap touge aphucal avea, for sunpde, can be

Raolag
&

Gearfard with a corvasponding aertad bosge 1030 o mnch properties with inwgss. An

)

example overiatd fmage 320 of planning vap woa

3 P RRG 34 witlvponal i 313 of
FIG. 38 dn hastrated n FIG S by some ombodisments, the shapa oy fvags 030 remy st

Asihstrsied in FUI5C, Ry

chy in shaye or losatist with th

gy

exarnpie » shaps wap outline fillusirated e o tickened Thney [or a locabion 323 mgv ot be

vegtaruattae, while a rooftop shape beneath the canthing sy be restangudar n shape. Tn oo

srvhodiments, analying nuwdtiple senal imagey 1030 10 detenmine the bestgualily mage sy

fochuds dentifeing ons srmons aerial images 1076 Sar substamially g withthe

™

conrespomdiog shape map boage 182, The overlay o

mage R0 with the shages
wap nage 103 Durther, can beused i aiding i oropping the aerdid mmage 1030 o loogs
analysie o a particular propeny focation: HiZh For enarnple, turmng to FER 3, propesty
fovabon 3244 sobatanttally alipndng with the corresponding plasming map Tioage, ad the

goneral cuthne carche usad o atding 18 oroppd 24 Insonw

sxavpes, the property tocation 334 myy be identified within the oveddand tmage 520 when

the property doestion 324 aligns with s proparty 1n the vverlnd troage 320 witlun a

.‘_
=
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&

predetermined foleranos b order 80 secoun for renpvaiions that may have been madewrihe

tv 334, rach @3 property additions Ut sy alier ao overall shaps of the propany.

0044} Betomang o FRE L v some sododiments, the shape wmap bosges 1022 may be used

o corrset W compensate for digni ek or inconsivtenisg of the vorraspomiing two-

disrenviond deral iviages 102¢ Por srdnyde, an aonal raas represaning aadrnd

orthuphoto angle iy not b direetly conterad upon the plasoing roap blssk

elanstng ey Blodk as e guide, forexsmple, the senal ge can he geometnically corssoted
13 % $ B

o obtain & bug orthopboto version of the asnisl ieage

048] Ay lludratad I FHG 1, nzome haplameatation, e svatent identilies (108) features

of vach actiad roage 1020 w dlasatly property characionstios hine fearning for

analvsis, o scunple the svsiemy can extradt featwey of the seral mage of a pattaslar
propariy Tocation 1620 Groupings of extracted featuves, such o sughes; outhines,

alurey sush as

can beussd o

aitify property

roatiopn, swiming pool, o shiy, Uporeantracting susoo-related fextures

whentiflabde sea property feature {0, roafiop), e exivmeted Sratives v be analvesc
determine ong o mare propenty chacactenstios of that teatre (g, type of rooftop). houne

a swisning pocd may be identified ay the propesty fosture of 2 posd fog, vl

(,
1}.;
-

exmnple,

shapes of owlines of & partividar sisg o grestsr bondering asubstantially homogeoous feld of

P

shae ), then chasoterizad as & pavicutnr shape . rectanuadie, rownd; s Kidney beas, alo )

tipe g, above L approximate arsa). The maching

Iesening clagsifier wagd suing analy s, i some evabodiments, inclodes a

sunvaintional neurg pervork {OND

veprosess he acial bogge 1020 of the partioviar

wroperty location 12D and 1o olassty the property featues as property characteriatios THY

Eiming XN technolsg real procsss of visually reviewing amd

tdentifving an object o cxd rough o fted - Gurwand actifinial
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5

P
Z
o]

neurad network where nedithover aetificid percspuon drunizes wepocassing. CUNN:

widl-eotahdished mad poprdiy muchinedeanming vethodolugy. An exatple of A UNN

processmg model i3 Slowmst (See Krvhovkey st gl “TowngeNer Classiliestion with Daep

fanvohsbional Nawal Networks™, Qdvances in newal mfrmation prise

thesntire contenty of which bae beenvincorporaisd hevain by reforencel I other

embodimens, the reaclung loamung olassifier sy melnde 3 Metwork in Nepwork (NIN)
where sovnumber of lavers of astifiored porception owoomes s genevated gsiny muors negrsl
petwvarks with oompley stroctiss. The artthiand porception owtormes are thon stackad sad

{obal average pooling liver Ty olasgification, NI hag

demonstrated superior performanice cuiconme {0 cobvesniional ONN processing, Addivonal

NIN progessin sive than CXN provessing.

8481 by some implementations, prapsny characteristic proftles 108 are wasd by classifving
property featerss, The propesty shavacteristiz profiles 108, fiw soanpde, may be develiped

through tratnmg fe machine leaming slgarithow oxipg actial fages (aod, m some

ermvboduerds, terrestral wages 1028 of known propeny charseteristios. Eagh prapenty

chare, Tor exampde; miay be broken down oo mudtiple dassifloationg. Inan dhstrative

exmple dnvolving a classilicaton of terrestral yages, chudding oo motude stong, nick,
stunon, shingles, vertiodd boards, hortxontal bosrds, oy metal, The machine leaming

al Qx‘f?ih!’ﬁ'} for s Xﬁi‘s’!gﬁskﬁ, DAY Renerala ¥ peroardags oom wfisdence iy aonatoh bakvesn g hew

gerial iowaie 1020 meluding o gambrad rondiop and the charscterstic pradile 108 of gamibred

O047] Inosn Hustrativy sxaple, tening 10 FIG 2A extmseted sngular snd outline features

A

of perial ey 204 may bevsed by olag

{ shaps 202 of the paviivalay property

[ %)

focation 103b. In a St exaopds, 5 gable root 2020 boludes s comind peak upon a gonerally

3}

rectangtdar puthise, Sy depicied 1 scvrerponding aerial oage b, & pambral sonf 202
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wshades these featiwey of the gable voof 2030 bug, as Hlwstrated in-avris) boage 2048 the

garnbrel root addibonadly imchuday a "akant” regront savroungd

e caniral gableshapad

e a 3

poetion: The skit™ regiow s be tdmaified, b part, based upten i3 comer edyes extending

fram he four corners oof the pable-shaped posion, A hipped roof 202

vvigs 204¢, ioludey s central pouk dnd two opposing trangdar onde @
end of the ceptval pogk. The cvntral paadk fornw wiop adge of two traperoidal sections. &

sguare roof 203 B contvast hawng contrad peak. Tostead, av Husieated foosengd 1mags 3044,

e st o conad poind Fhtally, o st roof

g subsaotially

raph 24 comparad tratning data 242 wath

acparacy of wmatching tea! data 244 in wakching aevial image roofiop charastariaties o

softop ps cporducted using NIN deop losrmmg

Agorithne & clasady reofiop shape w two-dimeismong aarral wisgss inchedmyg g mixof

R

garabrel, guble hipped, square, and s ronf shapes of sssovied colors. Further feste dvolvadd

differing twage ¢ ware sealed psing a formaly

e

atoh dlees, In partictlan fow

P X TRIHORSHR § prapey iy shxe i gon, dlding with a sl bovder

pechecd te

N

surronsiding the grea of the rooflop), ¥ represents pinel sizg, w

froom 033 o G

Goand g

/r}-

P

3

vavged Tom 8o 11 The error ratos aanged - wmoug initial test

33

ases nvolvi g Fevn

(‘.-’

it T0%, As shown by the eoroe rate graph 2488,

ages i @ raiiing dataset and 2N

e ot ety ra m deternaniny rosflop condition was

O Qe socurmey e of W%y

&, i sthe implementations, the nage oan be cropped andder

vestead prive io analyang. For éuample, e g may be cropped t inchads the pro
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urerext, or teproperty of imterest plus g povtiow of Hs serreunshngs fe.u, the fol containing

the-property mnddor 8 portion of the proximasts nerghborhood tn which the propeaty vadidest

hmg o standard ii‘ih!”u ShEe 2 W another d\&‘(ﬂ;‘i s scomribuds 10 ashu JCY

IBOSH Pusther 1o roof shape, I some embodiments, foatars analvas cavs be used to discem
sdditionsd roof fentoras such as, ip some exanples, roof soveting, wof anshors, roof
equipment shelights, widow's walks, ety towers, dormers, aadfor ohitansy s,

Furtherrawrs, ipon entiivng te outline of the oot s oot of thi pro

HI2b {e g, size of the roll can be caloudated hased ypron a soate of the seriad tmage 120

JOR Y] Betumingan FIG L rather Gan exchisivelv snaly siug the particular property

topations 102h individually, o some implensentationy: fhe prricuinr wroperty locations 102k

arsanch classified based tn partupon nearby structores. FPorexaople, based apon propsay

focstion HRb dimen

stone, which may melude lol dimensbins, piachine learmning san be usex

s sdentify addittonal structerss at the propenty focation 102b such ag, in some exapples,

aning wall,

srats gonwd, fence, e

deck, swinwaing pool shed, gazehs, detsched gavage, I8

w greeshouss Fuarther, the pavticalar property estiony 102b

ard 16 part bassd upon distsoce frn aarghboring strwctures (pounding)

o)
Z
Y]
fus
iz
b4
75
1]
b
i
fowry
ey
-,",

JOUS2T In some implemsntanons, terrestrial bmages 1024 miy be used o olassiiy

feaiuras

Fhve torvestral onges WL hrsome

b

g aevtal tosg

sxanpdes, onn invhude strsed view imagss oblaing vigw sarvios o real ostale
Gisting . Inosome examplos, stregt view irpages nchading astrest-Faging view of the property

toeation- 102 haay b obialig

Street View by Google, Inc,

Using a fevrestrial image, Rorexarmple, the systom oxn idenndy features such as congiruction

e, cladding, building heigdd, nusvibier of soft sloties, manber of Toory, logchtion coordistes,
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clovation, vear huthl, sndior ogcupansy tvpe. Where the charasoteristics

]
fes?
X
(G

&
w (
pors
=S
el
k£ ia
e
je22
.
-
=
s
T

identifiable vin the terreatrial tmagery 1024 ovardap with charactersiios idanid

dimansional or throe-dimensional aovs! inw

st semeembodiments o orsass

Faenial in

oan be combinted with analvst

confidence b identificagion of the garticdar charnglenstiofsy, For sxanple; howse siding

o by

fostursy oy b more casily detecied in forrestnl Hizd awdior three-hmensionsd

ey

aoriad niagery 120 than i bvodimensionsl soriad dmapery e
HOUR3] Brsome froplorotnistions, s condiion of sach propenty fosture day be slassiliad (112}

ay 3 votresponding pordition charactedstic 116, New properies am m goad condiion, bat

progeny. Furiher, property fedtures cap suffer damage dusto oxtemil Forces such o8 stores

anred nanaret Ssosters, Beamually, condittons of housing fostures can deterioras (o the point

whers fepalr andfor roplacmnt may e sessssmry. A with proparte-characteristics

desoribed above ot Mock 106, machine leaming algieihow can be wed W dasaily w proseut

g

enmdition of individud! detested property festures. Lsing roschine |

sye, e syters can extracs pixed iensdty dutibutions of previcusly identified property

~

Seatures of theaenal ivags of the pasticular propenty {ocation H02h B some evanples,

tures geoerally hove sharp contrast and walb-delined featurss

rewly consiruciad propeny fa

wmachine learing image snatvais. Co d proparty Features

can have seflened sdass, blurred comirasis. snd asyrometrioal patches of waar. The machine

Esrning olassifier woed n the machine leaming condiion apalvsas, 1 some smbodinwess,

y«
’.{

ishades w vanhiie

10 pro »f the pariicular

wroparty focation 1R

he condition of prvisusly idertitied property

charagteristios 11 as condition characteristios 1o The machine leaming soalysis, i sone

exaniples, caninclude two-ditensional codor lustogram analvsis or thrge-dimensionst oolisr
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bistogrsm analvsiz, In other sobodimems, the macking learmng sualvsis may be parfrmed
using patter recognition algorithum {eg., delorntining nussing fence posty o
sdasingroisabignsd rovflop shinglesy by other eobodvments, the machine learming classifier
nohades deep learning analveis such as CNKN or MIN,

5

OS] b o ilustrative exsmple aning 10 PG 28 exanples of condition chiractsnstios of

spped rooflopy sud covresponding example bistograne generated through

s 2105 Huough 214a, are proseoiad alingside corespondmg good

congdition listoprarms 210 throw e good condition histogeams 210 theoaug

v an Hustrative ombodisnany, dhstrate probabulity metvies of gravsaio color disgribation,
where ® respentive nuasinun value 2 twoagh 2140 demonstrates thy pesk probability of

arsveestecolor distvibulion of 2 pood conditton oot The valuss, forevample, can vangs

&

from O ftofal black) b 255 Gowd whitel,
JOU38] Conversely, aset of poor condition senal magey 216 through 23, are prosented

sor corgdition fustngrros 2168 throueh 220k The poor comdition

aide corresponthng

)

Ristogemns 216k theaugh 220, e Hostratiey sadodimeny, Hhustrads probability matvics of

gravacale color distobotion; where @ respective mbnwn value 2150 Swongh 220

demwasinstes the peak probabiliy o olor distribution of a gosd orshiiia raot

&

This roaxnmien vitues 2160 throngh 2200 corrdsponding 1o the sour condition wooliopa 216a

thraugh 2203 ars markedly of
gond condition roollops 210a through 21da. I addition, s widih of the distnbutions of the

poar conthiiion histograms 210h Heough 220b may be murkedly wider G sowidf ol e

sod conditian hidagrans 2100 thecuph 2148, As can be seen o the

distribidinns of the

sl A igh 220a, the solor diziribution 1

of Hhe poor oo

prichy and Meadched s while the eduey of tha rooftops have lost their cilyp bnes,
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v, looking o fwaevist oages-of the good condition rosfiops 210w tirough 34a

theronfiops ansmors fubslantally erdtormrarcolor with cripp fing

vidue disinbativas istuerams such ag the s

oy
2
X,
=
=
fvs
)
i
[
=
=
b
‘!
o
e
B
e
=
Y
=
o
7
&
c,’
.p‘

throuph 230, fo aowme implopienintions, can be conibined o genorate an elample condition
profile 230 sorrespurding 10 toollop condition. The condinion profiis 230, for example, rosy
beancloded o ong of the condifion proftes 11 of FIG L Bxanple vefiorence bars 2328

23 o the vondhiton prodile 230 Hustrate values corresponding o & non-detont v

<
Fia
oo
=
.
4]
]
e
o
joss
pod
%
[z
L)
S
7
P
T
s
s
-~

raprosant poor onndition rooftops: It rne example, the reberenon bary

232 of the example sondition profile 230 corvespond 10 3 st conditions sampls datn st

inchuds combined, 1 some embodimenix, in

saraph 236, The atcurady rate of the

N Hlestrated as o singleconduion profife 230 corraponding o ditferant types

of roofiops {e.g. a1 Taast the bippad roofiop 21 6s and tha gabls rooflop 2343, inother

embisdimends, individhual sondiion profdes 114 can be penersiad for each property

o

characteristio (a.g., profiles speaific {o gabled, duvbrel, T, lpped, squars; etey I Surtha

inemenis, i osciahy sothodin ddual condition prodilss T4 can be groerated By

eombinations of propesty chacsotenstios (e, & gabled, shingled roofl & pabled, clay tiled

voof, a geblad, et vool] sl ) o norange acouragy rate bussd upon pixst densiies
corrayponding 1o the combined charactaristics. Many conbinations of charscteristics of

property features may be ased singbeor jn combingiion Yo generate 2 condition profils L4

destgned fo accurately dentily the condition of the corresponding property Featwe,

13y
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RUSH] Retaming o PG 1, iy some implomentations, the property characteristies 110 sndior

ad s caloudate {1201 a visk estbmats 122

7’&

congdition charac

corrssportding 1o arisk of dapage based upon ong of wmore trpes of dissstars. The types of
disasiers san inchads, in gns axamphes, earthguntie, huricane, tornado, storm swge, steatght

He wivids, o exploston, Thefvpes dod esliosted severity of disasters, uy sone
embodimanis, may depend upon the particular property locsfion 102, For example.
properties near active Tault Hoes may be mors susceptibls o earthyguades, whide coastal

proparies may e ;o susceptibie to storer swge datnage. The cisk estimate 132, i soioe

scatyies, Cay inchude an actaaial percontare ndicatimg # likebhond of damage based wpon
the partioptsy proparty chavacteristics. Dhllerend property charsctonstios, fovexaopde, may
bemorg susteible than othaey o contan bypey i damags Forexample, Ratier roudtops

o

sy be more susceptible 1o derpage Fom oxessaive saow butldeap, while peahed soofteps

nuy e e vudneealde fo drag
3] by o shodimnty, i caloslosivg damage nak, one oy mong disaster ik profiles

FIX can be applisd bassd upon property characteristics: Yudnerability 1o dwnsge dus

disaster can vaey, msome examples, by booation, altiteds. stope, rooftop shape, Yoottop

S

condiion, cladding tpe, chadding condinion; andfor pounding: bea pariicudsr ecanipls, o

shows in FIG 24, 2 praphical i

s of roofiops by they vulnseanbity

fo strongwinds, Vuloerabibity o wind damage a5 from lowest valperabibity (Hat

S v

roofiop 2028} to square rool 202, o hipped rood 2020, 1o gable roof 2028, with the gr

St

{‘:;

witd damage velnerabdlite 1 sambrel roode 302 Valoorabiity sy be matherpatically

)
Pag ~

o based upon statistizal mBroanon balt oo past davags resulis due 1o vanvmg
spus andior sevardy of disasier. T combiming loeation-based vidwrabilities with gudiniduenl

oy can be more

groperty characteststic-based vulperabibiies, nsk of daronge dus to dss

apcucately estinated.
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0068 Referring back to FRG 1, theresk eatimates 123, i some evabodiments, oo be uved in

mgraice aasesameniy. Forexample. the vy b wsed in determaing

whether o property w-adeguately nsured wgainst potontial damage. Further, whe fraeking an

b

unpending natural disaster, an mawanee coppany iy use e risk cstimates 122 10 extimate

claims based upor the frscast path and severity of the stovm. Addiionally, thensk

extirosizg 132 rosy be appliad By e Q mvastot priy

fvestment ponfnbo,

61 besome oplementations, repatr or replaceniont oosts can be oalvudated {1263 10
determing 4 cotl estimate 127 10 plaosone ov mors propecty chavactaristics o good or “hke
g™ condition.. The cost sstintates 128, a3 sove ombodiments, s be based in piot ot ong

v
2

or wors replacensent cost profiles 120, Replacoment vosts, i some examples, nay vary

based upon tvpe of materiads fon, ronftoy matertals, dadding pateriale, ete

tempth of fonee, @

{the roof, sstimatad

,‘-,

{o.g., estinmatey

of suterig and

fabsor regronalby ) 1o soane nplamentatieby, the cost axtimatey 138 for repate of replavsmanmt
of the property tharactensticd may be sutput to o dashboard tsedios soreen @ a romate

conmputing devize of & regussier, such a8 an Ao sarnier of real oatate investinsnt broker.

ated PR8 oo be weed b atomatically analviaing

63T In some awnbodirenis,

insurance olanms, The cost estimwate 128, further, may be cornbined with the nsk

voof insusance coverage T a particelas property loostion 1038 Futher,

§ iy bowsed by rvasioes b dotermning cost of manmialning'upgnuding

3 paviicoley vestinant property,

9063] Altbough the vperational Bow is fHlusirated a8 8 seres of computational stages, in

other nnplemeiations, mors or fowae crmpudational stages oy be weluded
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acrial irpsgery 1020 may be analvesd affer o magranee claim basbosn patd o venfy that e

waarad proprerty hay beon nupatred andor o upgrade the estinuted value of the propenty {e.g.,

£

i the chrowrastance whers the owner upgraded the propsty rather than spplving & straghy

eplacemsnt of the dunsged propeety chavasdsristics.
4] Addibronadiy, o othey plomentationy, cortwin compilational stages may be

patiomed bt s hieent orter. Forevample, sost esibostes 128 rowy be calenlated privy to

siek sstimates 32 fioations of the operstionad Sow 100 arg possibls,

HOUES] FIGL 3 i o block disgrav ol so oxamphs envirenansnt 3050 for matchiog aeriat bosge

.r,

topograpdisal featiwes lo cotresponding property mutrsnancs levels. The eamgde

enyivenment 300, Forexample, savbe usodto iplament the operatonal Bow M dessiibed

i redation to PG T The examplicsovirormant 300 inchules & progerty of
classification snd condition anabvais svsten 302 i commupicaiiorw it ciant comipating

o

A6, a numbst of oast dats anbor rigk data soure cranypt]

1308, anda

srnber of shape pap, soviad bmagbry, anddy tervestriad iinapery seures compating Bvvtemis)

3 The sonwumicalion sonnacl ovel  vanaly of nebwork

tepus. bua general sverview, the s Coblagis property wentifier(s) 340 rom chient

COMPUINE Sy sisnds) 306, accossey imagss ol o propsriy identified by e propenyodentifise

340 from the inageny soures nompiting svatemdss 304, and sandyzes the inages (o delarnuns

sy characient

vropeny characteristic

obtmnad fror st ond rsk data source commling v

detsrming replocement cost eafinte dada 353G
upan e propeity characienstios and thew condition,

12866 By soow implonenialions, g ssrof @ parlivu

s orequest b the systenn 302 through n zraphical neey bdorface suppliad by a graplacal wse

nterfaee sngine 333, The cequest, B suanpde, oy nclude ot loast sve prperty tdentifier
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340 e well aa-one or more properly charsolentsios 347 andlor iWdentufication of al lssst oneaf
a replacerent of vepair cost estimale, adizaster vk estionate, and s confiemation of repaiy

sesesspmnt Thes property sdentificr 340, 10 some exampleg, sy inctude Yosation inforination

sdinates, ot houndanisy, oo ), Thelocation mformation, fiw

on anformabon 10Sh deseribed foredation W FIG,

1 1o othey orbodirosots, tha proy fordifter 340 may be g nubgue propenty iendtlie

suavnbr or stoing? esed o look wr property locationsinlonmation moadata store 348, In

%

anothat srobodinend, rather Shan suluoitiing & proparty dentifier, the user romy submit 8

it geed to fook wy e or wove properiiay aasochsied wathothe wer (e g,

properges earad by anmsorsnce alisat properiies held by an brvestosatoliseg, 2ie b

N - ~

JEGETT By one exampls funtiag tr FIGL B, susir midy wdeonly locations of ongaw mboss
propatties by selecting the properties within s grapineal may interfacs $00. & mwnbar of

proparties are dsntiBiod within the map vigw uear intorface 880 o indicnted with an

amaocinted pin, such as pivn 844, The plus, i wome exienples, sy indivade propsries sured

ey, conposrend, industial, residential,

by a purtoniar insuranee cavier, a type of prape

g}, andfor propecties of & value range e g wailltm g tange, above o thvashold, sie) The

ging, for st may be displaysd bassd upon sas sopniiod by the ey oy
otherwise assoiated with g osey profile fe, insurance carnier identilicationy, In s partioulay
axample 8 naar way saloct teoe propertes sasociated with three dialogue bubbles RUX. As
Hlusiraisd, sach dialogus bubble tdentifies & replacement valug associated with the propenty,

arvd vty the wer fo review detatls regarding the selectad propunty via 3 detmls contrnl,

<X

P

HOU68] B some iroploroentaiions, the vsst drtiors property characlonsiics assosiated with ench
¢ charackeriinics may be acousssd apon

a pat identifving a propanty. as ilhasinded m

erishioy 342 may be obiained Gom e data stare
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8, avillustratad fn FEE 3 Tandng fo FIG 88, o exaonde property charactoris

pel

. building arga N2

Ry

wnteriace RIG praserdys budding area charatteriiics

sod ol hailding arse 834y and sirachae vy 834 {eo strachure material 334,

ormstnuction cies 824bhy descrthad within, different ov additionsl charscienstics may

vasy pet nplementation. By some smbodimens, the user may be provided the ability via the

vesr mderface 820 1o odit the bullding aren chavacteristios 822 anlior dhe strpenare

X

characteristion 824, for exangle vig an ediy covdrol H28:

B38b. Forexwople m &

ey
AR

girommstance of recent devalopment o renevatia addition}, e uesy

,,,;

wmay madily praviowsly stored charastensyl characteriatios waey

o~ -

R ST L 1
inderiaos 82

8, for exaepds, may b pressnted o8 user upon sl of dedaily contral of

ong of the disfozue bubbles 802 Hustrated in the wser mterface of FIGL 84

oy

[B86H The gser imerface $26 Rusther presents, i some aplomentations, prosdag

characteristiog 326 such a¢ & roplacement vadue. The pramiuny information, for exampls nwy

sedate RO wn dnsusancs pohioy purchased for'the proparty o pasamstaes for bumning the

proparty {28 based vpon upgraded or new characteriztcs)

wity be provided i epdate the premian mbrmation via an sdit condrot #38¢.

FEOTEH Tn sovns Dnpleeneniations, upenhidenafivation Hf propesty Togation information, the
gvstam 302 acoeesss magery of the propeny front the imsgery source coppuling svslends)
304 using an image sequisition engine 330, The boages can inchude, 1t some examples, o
shape map {e.g., such as the shape nwps 100a deseribed m refatiom o FIL 1), tvae
drmensional serlal tragery (o, such as the aenal inneey 1020 desesthed in redation do FIG
1}, three-divnensronal sedal magery e, such a3 the acvial beagery 1020 deserbad

velation to FEGL 1T} aodior terrestrial yopgery (e, such as the torveatriad toagery 12d

sdesonthed n vl

W FNG 1 The mwgey obiained by the bosge soqusition sagine 336, in

soweeinbadimenty, depend upon the properly charseterinticds) identifted by twaser Far
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>y

sxanpls, corlun fypes of v are prafarred for smalvang contain types of propeay

charastaristicy. Houstry siding Hor sxamprle, & may ad Fromn g eens

~dirensonal sevial imags thae from g two-dimansonad serial image

JOTE] bn soonedmplamepiations, an tnage quality snadysis and preparstion enging 328

analyres the segumred tompsis) 0 ¢onfinm the we ur adegeatshy clear

snd detilad osge of the propenty Weniifiad by the property demifier 340 b some
etnbodiments, the inage quality analves and preparation sngine 326 vrops andior resizes the

asquired fmageis). For exmnple, the i

MY frgi 326 ey

stract @ portion of e acgudned bvage Baead apon the propariy G, hutlding sier), tnsonw

ion engine 326G resivey eneh soguired

fvims and propas

saplementations, the onags sty any

> et standarnd sise The

SRS aCCHaly i bager

soe guatity 3 ad proparatize sy

g, may be configured 1o apply comentions 1o the aoguivad mage(s) Foar sxample,

the vwge quslity analysis and propasstion snging 326 may be condipured 1o adjust mvsenal

3

s frons g norml mthophoto angle, iy 3 trae avthophoto versites o8 described shove

o gashity swalvsts and praparation engine 326 uses

¥

FOOTRE I woons tplamentationy, Se dny

shape outhines a8 part of the analvais. For oxample, 5 oomponinimags penstalion o

sy overlay an derialumage withoa shape wmad age, as desonbed b redidtion &6 FIG SC

resuitant compostie bnage, thy e qus abv sy ard preparalion ong

iy confirns the senal iage confhrmy with s ehan phanging map or other property
plactment giide (8., vavigational rosp data, ete ). Further, the unage qusdity asalvsis and

R

preparation englne 326 may e the overdaid shape map ey o gade w detenmintiny whether ag

T

soriad nage regqudrey correction fu atrue arthophoto angde sadior how closely

worep the

e
L7
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wnags focaptire the proparty Gand, optionsdly, i unediate suvsundingy sch av s lor g

sociion of the proximate neighborhood)

073 fo sone toplemontations, 1 e rosge qualiy snd preparation engineg 330

(o]

rad boage is medTictany, the boage quality soalvsis and preparation

RN

spgine 326 may request a replacement image frontthe fmage foguisifion sngine 346, For
exaple, the inoges scquistiion engine 336 muay oblain frosges hasad vpon a vartety of fuotors

el

wciuding o sopw sxangples, reoeney of capturs, resoliion, cost, sndior applicalnliy 1o a

sproperty characienste soadysis. Upon deterpuniation by the s quatity analysis
and proparation sogine 326 that the Hrst obizined tmage s nsuflicient, i sample, the

A% may deterpune aonest best sowree for obtaing

LR IR

74 I some implomentations, cacs-an image has boavapproved fand, optionally,

prepared ardiar corretad) by the Lange gquality anal

i 32

wate wdentification t?i‘.i" ne 330 exiract

N

whentifiad property characterisiies 343 2 of & fence, for oxamply, te

fostare identilication enging 320 may idenitdy 3 peritieter enclosarg or parniig perineter

N

enclosars abuting snd extending from the property ae indioative of ¢ fence,

¥
18

JOOTA] B same tmpde

crasalations, upon identificanon of featurss Iy the featoers ident i

sngiie 320, apropecty charsstavistie classification engive 323 classifiey the propery

charastesistiy. Forexample 1 foid sing ong o more Mache

fearning tephragas e describad in

asch imaaged oV FIG L The property chavactesistie lavaifiontion onglng 322, for example,

iy pevane propsety charactedstics 342 reproventing @ grouping, tvpe, of ofher

charasterization of a partionlar property feanmre, Tontbning with the pwrticslar exanple ol a

fencs, the extracted Toatorsy may be analy s relation to heightaadior
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. the properly charsoianstic

we data store 330 as property charscteristios 342 {eg.,

sivibay o propery charstlenstios VIO of FIG 1)

0476 b

@ property charpotensics. the property

aficstion engine 322, for example, migy odisti, Tor cach proparty

churacteristic batng analyeed, s pacticdar chavactenistio profils 360 from g profile dats store

E>2

FETYY T s topddsmeniations, the propedy chamotenistio profiles 360 ary gomerated by
sharacterrstic classification fearning engine 33X, The charscteristic classification learning

e ale ¢ profites 364G through a sample data se

0TS Wials certain property characteriatic chsaifications ave done by anadysis, 1 some

maplenesiaions, o of move featurg dlaseifications may beroltamed from previously storsd

propity vharaetbiistios 342, Forexanple, based upon tax records; real estate seconds, ste

o~
o
y
P
o
Yo
%
:;
=
g
o]
e
R

pgl
=
>3

s

ff

soone hashe matenials wand s

through locl andior remote database syetondsd, Toother sxanpdes, the

property chansctorisiios 34

performad o o property location by the

0TS T soms plaoentatings, onge the property charsclenstic olasaifivation sagine 332

R ﬂ\’iiii?-

hae clagsifind the property chafadtensitolsy o chanctenstia &«
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324 glaasifins the condiion ol e

o0t 1o compuatational dag

»‘VIJ

S eact

s fotere) of FYO 1 The chamwtorstic sondition classifioation anglne 324
for example, oy vonerats vondion charscleriatics 344 represeniing @ rating. qualtfiostion,

L

s varibing of the condition of the pavficalar ©

s, the
charactistie condrion Classifoaiion enme 324 may gusdily acharactanstio ss a3 “gond” or
“had”, By ke new”, Tacceptably”™, eeds repair”, or “neads replicement”, cimted on g
vummend sealey such 83 8 svale frove 1 1o 3 whers & oy covrespond & “Hke new” aud 1 osy

replacement™ In other wydemeniations, partieatar problams may ba

thed by the chrengteristio condition slassiBoation onging 324 such as, v some ansanples,

Sy

~

a Fenos fosture 5 partially fallen, or 8 root featurs shows signs of stractral damags.

[RE8G Iy vome implomentations, the charsoteristio conditon slassification sopme 334 use

e

s

combition profile(s) 362 in classifving property charactanistic conditions. The characiariatic
condifion clasxifostiovoengine 334, for exmrople; may oblain, for sach property charselanstiy
bamg walvzed, a partioular condition profile 362 from e profile data stwe 314, The

covshition profiles 362, for example, muy be shmilar fo the condition profiles 1314 deser

bed i
refation f FIG L
ORI by some Daplerasniations, the comhiion profifes 363 me generated by acondition

33

classificanon s eartang caging 338 for

sxamde, may g e date sed and feanung process

"%}\

. penerally, trelation o FIG 3D bnoaparticolar exampls, colir Rastogram

anabvars oy o ased fo ileniily peak proel vataes of the images i gray scate Using the
wroap of calodated poak pixal valies, the haening sogpme can asstly property sdndiiing i

LOFEEIN ¢
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OB b sonve tmplementations, based upon (e outpt of the property characteristie
classtfication engivey 332 daddor the characteuistic vondition classifivation engine 324, arisk
calendution engine 316 may astimate risk of damage based wpon ane or more fvpes of
disaviar, For example; the disaster nigh axtimate data 332 msy e caloulated e desortbed i

velation o computational stage 120 fealondate damage viak) of FIG. L The disaster risk
exfirasts data 338, brone exanpla, can fnclude 8 porcentage likebbosd of danwge due 1o onch

parbowday vpsof sk baved wpon the padicular property characlonistios anddior property

enmditions, g dedoribed in relation to the vk edumates 12200 FRG: L Purther, mosome

sevihodimnanug, G Jdisaster ik estionate daty 33

apon, 1 some esanmies. a numberof se

arndor hazard intensity of disaster. The disaster sevenities, i sonte examples, muy
corvaspond o the Richier scale of seiamic agtivity oamtudeor de SaffieSimpeen Hurricae
st inchade @

Wind Soale o aphinal

ey, Thi path of the

divection soch at sortheasterly, wio or angle of mpact with rospect (0 e propasly

charsicteristiofa), The baard muensity of disaster, in sovie exanples, can relate 1o wirsd spead

o vaindalt et Repate coats, for example, fase e more aocorstely estivanged whent the

roof sondition i3 Kuoven, Due (0 poor condition of & roollop it ons pasticolar example, the

o

roof gy bemere vulnerable 1o damags requirmg roplacement. In another porticuds

axanple, dug 1 8 poor condition roobiop, the hikebihood for vitenor propasty dwnage {s.g.,

watsy darpage dus o brsach of the roof) may Indreme st 3 isaster and
ahove.
{OU83Y B somwe embodiments, the nsk osloulation engiie 316 nocesses ong of more vigk

profites 364 from the data storg 314 based spar property characieriatics sadfor condition

or eeamhpie, ey be sl fo the diswter nisk profiles 118

o

b The sk profilag 364, forexample, sray be obisined fom olig

%Y
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i othey

or e ek data sorrves 306 by goost and risk data aw

&

e M ey goneoate sk profi

364 (o g, auing visk deda obdained

sovibodimenty, the sy

frovn ons oF miove oot and riek data sources 306 and d risk data Qﬁ&{‘ sis M‘!L’,‘i‘“ {i}.{}i

D084 Thoe sk sstimute dafa 353, i some ainbodiments, W shared with cone ors

306, For exavgle, soonsvrance carnior cliond 306 may userisk ostimae daia inmsking

covennis. o another sxampde, aorsal estals rvesiment broker ar T chiont 306

A vt

when solovting rvestiment propartias 10

FRORS] Vurdng o FIG 8C an axwnple divaster pisk wser iderface 840 prasanis

asyessment informmtion ved upon nisk profifes 364 related {o the selented progienty {elg, one

of the roparties idenified via the difogus bubbles 8630 o FIG BAY. The wser interlace
R0, oo example, oy by acoessed by seraibing downward from the waer interfaes 82¢G0 The

anet auasface MU dhistrstes swmbey of divastervisk faoiors 843 god assoviated visk aslinuie

daty R4 for the selected property. Ss Hlostoated, Se disaster vk faptors 342 inshade a e

factor 8424, & wid factor 8420, 3 Hood factor 8420, an earthquake ctor 8434, 2 tnunam

35
3

factor 843, and o« landelide faolor 8420 I fome embodiments, onlv 8 subset of the ok

copimmate Gt iy dotormingd via ek sssosymsnt fechnigues desenbed herein. For exampls,

o data Rdde may be gonsasded based upon govermnental ood map evaluntion nuhar thag

asasssrnent; whide fire sisk Ndda nay bedeteramned st loast m past bagsd

QEOD fronsty o netghboring properies aw dertved vig imaging anabvsis andior constraction

properies derdvasd vin tmage soaiysis. Further, wind risk duds 8420 oy be denved v

rooftop anabvars sy deacrihad iy mrester derail horain.

charsctenst

&
r'f,

{09861 o soms woplomeniiions, bused upon the outpas of the propeny

~

classification sngine 322 sndfor the charactersytic condition ¢l

:‘,’;’
bt
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cadeuslation engine 330 calw formproving problems

b

wenhifted by the charscteristic engine 334 and genevatex replaveret
costestinude daln 350 For sxas SOt Cost entirnate dalt 352 ey he

oxloulaied as degoribed in relatiin b cudats repaty o replacemeng

gostey o PG L The replacemend cosl sstimate data 3540, for example, sy be gimsilario the

cost estintudes 12% ton o FRE L

FIRTT Iy some tnplamentations, e costealolation enuping 336 baped valoolations tn pant

QI OXNE O THGR:

nst profiles 366 {e g, stndlar o the cost profiles 120 P FIG 1) To sote

pavibodiments, the cost safadation snging sex-ofg o wiorR ooat profiles 366 fom the

Lo

dagastors 314 based upow property characterisiios andfor sondition charsctenatics. Theoost

3G, i some gambodinents, are oiiained fropt one o hiore cost dala sources 306 Iy
thecost and risk data acquisiion anging 338, huothsy exshodiments, (e system 302 may

e (ot Hhistrated) o

oy 3G fed by s oost data anabve

ohianed fom one or mors cost and risk dabc sowoss 36

[U88] The costastiniate dats 350, i some entbodimens, s shaved soith onseor move olisats
306, For soumple, an insuganod cavviaeolient 306 i use oot svtunats data in determdrdng

adeqany of muwrance govy vanntheroxanmple, & real extals

mrvestraset broker s real evtats wovestoent B cliont 306 may apphe cost estinae daty B
n defernanimng cost of mabniinimgupgrading & poticadar myesined proparty.

089 T e & engt evronate dads 350 andfor sisk ssiimats data 383 4a

~

e ke receiving tdentification of one e mors

grovided o s ropesting ©

3

properies, b reai-ane or pear eal-tine For exarople, a olient 305 acodssing & dsshbuard

=9

nterfhon, yoay fvat g roguast for 2 rsk cxtitate oF oust astioate refated to an tdentitied

groperty within a dashbowrd puerface and sudout the reguest vis g nepwork © the

Respormive by the ragoest, the sydteny 302 aay condunt the ang

spcribiod gonerally

PP
p,
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above aud respond, in vegd tow o neasral e to the ohtent 306 with s nsk anadvaisor cou
angtyag, For sxaunple, dak aonalysis tndormation iy preseniad o s inssriace $4G of FIG
B

08T ba someimplemepiations, the syatey

o

syatent, fwrther o idemificanon of the o

s

ad properiss, may proactively prepare a repair

wpate fo provide to the chient covreaponding to te real estate portfolio shorde afier the

T
L

saster ook sffedt In one axample, the Japan Mocoralogion! Aganey may updaid
heervation dala via 8 web site trerface within an howr or s of chéervation, In this exanpla,

fam may provide repamir oot sstmates 1o clients between ove and Bvarchoors after a

13 e

disaster has taken place.

08911 Rather than shintng cost eatimate data 330 andfor nish extinate date 3582 divectly with

036, o other ernbodime

nay twelude a report generabion eaging

A

frod iHaatviated) that propares reports repsrding condition, darnaye, and wsk axsessmentz of
ane or mors properties. Further, besome embodiments, the svetem 302 may conpars a
sgrrant condition charsctertatic 344 o o historie condition charscteristic 344 1o pontirm
whether 3 propérty owisy made repsirgto g iwopsrty fo g bussd upon payment of mt

misuranee clamd. Other nodifteationg of the

ysisng 32 ars possible
B892 FIG: 4 s ¢ Bow chary of sn esanphe resthod 900 for clasafving condition

charatteristies of 8 property haved oo aerigl Image analvany, The fow chat, for exanpls,

fay reprosint computational sages 108 Sooagh 112 ay deaoribed boslationto FIG L The

mathod 400 nwy be porforowd, for evample, by the avstem 302 of i 3.

893 Insoow implemenialions, the

hape roag inchuhing

ssed By the fraage o

copeatiian pngias 336 frow

ppr)
Fuk
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describad Dy ralaton o FIG 3 The tvosdimensional shape sy, forevample, may fide a

forovef any of the Ju deacrtbad f ralatiot fa FIGL U Tooa parlioudar sxnple,

the shape niap iy be woa Torm stoilar 1o the shaps ragp 300 describad i relationtio FIG

"c

BOS] I sone trplornentations, wo-dimensingal andfor Huee-chmerayonal ssvial tmagen

including an image of the proparly is socessed {304} The twoschmansional

3

dimmnsiongd seniad foagery, fovexnample, iy be sovessed by the Inmgs acguniion sugi

3 ]

34 Ho ay aengd tow TeRfy source 304, g8 desonthed mrelntion o FIG 3 The pvoe

dimensional andisr thase-dimensional sental inwgsoy, o exaople, ay 1akea form of any of

the neral mnaery 103 desaribad & relatton o PG L I 2 prodsy exspple, Gietene
dirnsasial senal wmgery may b o fovm sintlar to the serial image 310 desortbed n

velation o Fi 88,

1B095] In come inplonstativns, the asvial mageny

wid with the shape map {408)

The composile image generation enging 318 of FIG 3, Tor sl oy overlay the senal

v with the shape map & gens osiie iwags, B

N

sunyrde, may be i fonm vindlar b the composite tnage S0 deseribad brelation s FIG

143
7

OU9S] 1 a shape match is not idevinidied {4081, 1 some nuplemaentations, the method 440

i soral i

el peosdimangional or threowdimensic

gimbodimants, U imags qualily analysis arud propanstion ergine 326 of NG 3

whether the compostis s presords s adeguais shaps wateh of the wopstiv (s} of tnfersst

Upon deteroiiing (e boage doss ot matoly, the imags acquisiiion engiie 336 of |

G 3 oy

»

sarde; may obtam an altenabive tvo-dinonmonsd of tree-dnnanvnnal seriad tmage fen

S14
>

she sorial v

sy Sournels) 304, Asdesortbed in relstion & FIG 3, for example, For the

fnage apasition mgne 336 mae defenimoe o vaxd bost sourse By oblatgng ab iage of the

9%
bk
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vropany based upon one or were faolors, Convervely, the mothod 400, in other

cosd without mudching the shape map o the aeriad

¥
1

HOST] Hashaps taich is identifind (808, by sone implomeniations,

avvial bmspery 1s prepared (411 Fesonie ornboditnents, the toage & oropped fo fncluds the

property of interest o the proparty of futerest plus a portion of s serrounds bk
contataing the propertyandior a portion of the proximate rneighborhood in which thewropsery

resides) CUropping nway be based, B sxampie, on the sovvelation of the shape msp o the

propecty. In lhestatiog, the basge may be oropped to nchude the shape map outline o the

property plis abondsr region. By sowme cmbadimentv oropding may melude sroppng do.a st

shape fep, X by Xy s sgoate, X b Y pixelt reciingle, sty o sonos andbodimanis, i
¥ & : VX R

5

asdeditton do cropping the image, te osge pay e sesived, Forexample, depending wpon the

rasciution of e acial ipagery. the nage resolution mwy be seducsd, For

oy

wpler o i

within an X by X oovels sapsveor s X0hy Y pixeds rectangle. Restaing 1oos slandard Teags

2, for exsmple, can contrrhute 1o anslvais consistoney snd iprovessent n classifiontn

acaeracy. I farthee sadodimentss the oudor depth andior oulor sapping of the senal agesy

o~

2 of the imagery, for exmple the

sy b adiusted. For donsislent solor bistograut sasly
eudar deptin and color mapping may beptade consisisnt aoroes analvend tmages. Ina

@ analysis,

particelar example, eolor mages ey be convariad to g
Adeatmenie 10 the imagery, T sxample, may be sfifvcied by the mage qualiy anadysic and
preparation sogine 326, desertbed i relation o FRY A,

sed (413 For

{0088] b soma impleroeniations, orthoganality of the senal ivagay s as
sy, the inage geality analysty and preparation arging 326 may sssess orthogonality of

&

the serial imagery. Theimage quality analveis sod prepiration sogioe 336, is one oxample,

gy deterniing that otthopmality corrediion 13 desired: o anothey
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veprasents anonmgd orthophiots rather Sran o rue orthaphoto, the image gualily ansbesis ad

proparation engine 336 may noitly Hether modudes ewhichny compereate for the a

captars of the sertal Inwes I other implomentations ot Hhstrated), wiloponadite may be
assessad without ues of et ovedand shapsmap.
BOGY] Retwning fo FIGL 4, 10 sonwe oplomentatinny, 11 the senad tnaagery @ not arthogonal

al veorsion of the asial bosg quslity

constied {4163 The mag

eysgivie 32000l FIG. 3, forevumple may comeet wnovmal orthophots

o ic geaerate at

muttch the shape map sverly,

e artbopheto o, The frue orthophato Tarmy, fe axample, sxay belter

FEI08] o soons tnprdsmeniations, ons or wove propedty charmctenstiog of the propeny awe

classified (41X} Thiwoparty, o some embodimants, i analyred based on the portioit o the

%
3

aevial drnsge substantially boanded by the shape map of the property. v otherambodimentds,

the property analyshs andompaseas & surrounding of the opsty (g, K

groperty upon the property Iot peachy properties, sio 3 T propeste

e classillostion ongle 332 &

oxample, may be gas

described vordation o FLG 30 Ios partivelar example, s rooliop property {eature may be

Tad wsanseal a vantety of rooftop shapes, & Hlostratad i FIG 24,

chassr

D] I some boplementations, i a property chamoten cation e ddentifiad {420,

& eonddition of ench of the proparty charsotonstios can be chasnilied (4233 The propesy

charastseistic nomdinars), for nample, may be classiliad by the charzctensiic candition

clasaification sngns 304, s desovtbed b relation fo FRE X hapwticolarexample, s bipped

classification of the raofiop fowttre ws bo clesilied as one of a good condition and a powy

songdition, & iilwirated in L dhe clansificgtions of the

sosshition of gach o the property chavasteristios may by satpa i s sonputing devies

N

ceguester (324§ via a dashbogrd buerface sorgen. BOsome exaraple, o addition o providing

m

Lt
)
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3

the condition classfication for the propey charsclenstiog, the dshboand terfuse sovpen

may mchude replacemant vosts € the property characteristion, nvk cost aslinmates

due 0 datvas Trons mateyd disasters, o eonfirmuation of whethsy or ot repates havve heon

made 1o the propesy vhatte

2T I wstend, o clsstfication maich was not ideniifisd 1avme implementations,

{310y andd the

shernate two-dineostonal o three-hensional aedal imagey W aw

srethod 4080 vestants with overlaving the replacemen aspal Imagery with the shaps map

g

{406Y Alemanvely, v sone erabodibents, sven i a Classifivation mugeh % not iderified,

,"

>..,

covaditron yay b assessed based ypon g defaatt profile assotiated with the property featse

"N

.

(oot Hluatrated). Foresamphy, i the soofiop shaps does not sasich one of the shapes tramed

s

e e sydtem, theconditron of the rondloprtay st be assessad based upon & genersd
gondifion profile ramed with sovadaly of rooflop shapes. [ soams exampdes, the condifion of

K

ap may be peanssed by Comparing the o

and roaiiop conditfony 1o storad hstorie

condition charactensiiog for the properdy from a provicus condition aascusment,
O3] Albough the meliod <00 s Hlusiogad a5 o senios of slops, nuother ingdementations,

wore o fowee stepd may be ntluded: For sumple, b some haplernsniations, ferrestrial

© same anadfor dhflforont property chassclonstics,

L cartam steps i’ be peformed in a differamt
arder. Fovsoampde, e some implomgatations, propety sharartaristioy snd condition

characteristios my be olassifed (418, 4223 i parallel. (her modifioations of the

105 Aspects of the present dhisclosure myy by divented W compatimg systsag By

cotixing a repalt sonditon of 8 property characterianie in ordwr 1o proveids dvnsanie, reals

e property condition atsestnants B reaponse 1o requésts recetved froo usewy sueh s
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WISATANCS CarTiens of veal asias wvasirnent brokars 13\1‘”'“ aeviad iy SEAY. Ths

niplempriations desoribed herain mprove upon conventionat trethg

voappleing

deep loanting walyvsis models cted property chamelenisties of the obtained bosgeny o

orgdar to asess whather g condition of e proparyy sharacten radad W a pointof

Hesding ropair or veplacement and detervine dnyamount of visk ewposursof the propenty dus

10 the detected conditton of the property charag

herewy mprove processmg eifici

[ form the comdion sssessmens and avtonwie 3 condiion asessment PINCCEa.

D06 Next,

3 havdware descriptinn of the compating devies, mobile computh

¥ A

server sopording o svenylay ambodiments s desenbed with refivencefo Flnge 6 In

Frgure &, the vomiputing device, pobile compatiig devics, of server includes o UPL 800

which performs the procssses desciibad sbove: The provess datwand nstructions miy be

stored i mowony $33 Thege provedsss and igtructions

&
g
]

iy also be slored on & Morags
srachiunn disk 604 saeh as whind doiva (HBD Loy portabde-giordse madianm o wmige begtored

eyaately. Further, the claimed adv vaned Timited by the form of the conputer-

reidabde meddn which the instructions of the tuwerdive process swe shved. Foy elaraple
the dvstractiong sy bestored on D DV, i FLASH ey, RAM, BOM, PROM;

EPROM, EEPROM, hard disk or vy other information progs

g devioswith which the

MR S REETRIET £
RIS R 5 R

somputing device, raobile computing device, or 3erver somininates, sud

Lompaier

7] Purther, a pordion.of the chimmed advancements oy be provided @ a ity

appliostion, backgrinmd deemon, or component of ant opersitng gy stem, of pombination

therend, executing In conjunstion with URL 00 and an opsrating svstem such as Miorosoft

Windows X, Solsots, LINUX Apple MACOS and other sysivms known o thoae

‘i.,{;
pa )
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FYEOS] CPU 00 nuy b a Xenon or Cors processor From Intel of Seperies of an Uipteron

procasyor from AMB of America, o may be other processor iy pes that would be reongnized

Py

by ove of ondpary skl the et Ablernatively, e OPL A0 nwy be wnplemeniad on an

FRGA, ASIO, PLD or

Ring diserstedogie clrouly, s one of ordinmy shill in fhe arb would

vecogiize, Pucther, CPLA00 wry Beangpdenionted & moltipde processors soapevatively

o pefonn the nstructions of the mvaotive o

&

{108 The computing devipe, sobide computing deviel, or servern BIG. & gleoancludes s

nekweark controller 606, such as an buel Etberpet PRO network bsterface cand frony bl

»Q

Corporation of America, e m vy wiiho netwark As cant by appreciaied. the

sstwsrk 28 can he g public network, such a4y the Intemst, or & privigenetaondk such as an

LAN or WAN metwork, of any conthinanon theraal and can alse inclide PETN o ISDIN suthe

F
o)

netvvorks, The network 628 cam slso be wived, sich av an Erhornetnatwork, orcan be

3

wireless such ¢ & oelhdar network including BBGE. 3G and 443 wirelegs ealbolar

£y

The wireloss netvork can alse be WPy, Blustosth, or any othe wireless form af
srnnuinieation that is Kiowe,
D] The compuding device, mabale computing device, or server Turther inclodes o display

0

controller 608, such as a NVIHA GeForee GTX or Guadvo graphies adapior fronmy KVIDEA

Corpontion of &meriea } sowith display S10, such as a Hewlett Packard

HVFE s LOW ol oee 1O nerface 617 wmerfaves wih

andior mouse 18 oz wil] av 3 tounh sorsen pand 616 o aeparate frorn display 610,
Gieneral puarpose PO interface el comnecds o avadely of panpherals 818 mebuding privters
and acanners, suoh s an Officedet or Reakdet from Hewdett Packad

B A scund contradler 628 slao provided it the compating devige, mabile commpating

dovies, of server, such se Sound Blastor N8 Tiontum Frow Cromtive, o baarface

speakervmibargrhone A22 thereby providing sowuls aodior music.

iy
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(1T The wsneral prposs storsge contraller ¢34 conmests the storage medbamn disk 604

with gorwmaication but 826, which reag be an 154, BISAVERA, RO, or stonhaw, for
intssconmecting all of the somponends of the computing devive, mivbifeconpuing devige, or
server, A desoription of the general featimes and fonctionality of the digplay 610, hevboand

by
o3

andfor mouse S 14, de well w8 the display conteoller 608, storage controller 124, natweask

controlier 606, soumd condraller 530, and gencrdl purpose O terfioe 612 1 ovtissd horamn

for-bravity g thess foatures ans known,

e

FES O ov rours processiys can bewiilheed o mploment vanous Rewtions andfor

atzociths describad heroin, wdess ex

ador alponithny describad heran, unk

&
s
"B
:'.'3
oo
o
[
-
=
pac’
5
9-‘.«
T
%
)
<)
U/
7
(2
5
.
¢
%
o
%
Lo
gy
bl
s
fon?
hart
]
]
m
3
oo
&
"7
e
=
=

yaioal cottgnsting

farm or a choud drive

Py
]
~
%
il
b2
-
ek
v
por)
P
“n
[}
-~
i

snce has bosrinade 4 Sowe

[B114] Refe

0y

oy of fny disclosag,

o

e and compuder prograns podusts soeording o Goplemeniat

s thereo! are vuplomented by sompater progoyt instrastions. Thess vomputer

progrant instnetions sy b provided 10 8 provessor of 3 goneral parpose compatee, spiciad

purpose compatar: of other programmadle dala processing apparates & prodase @ mischine,

or of the compater o othsy

suchy that the mstructions, which exeg athep

iy

progransable dats provessing apparstus, reaie mews Ty mpleinonting he Dwcions’acts

o~ X

specifiad tn the Howchart arsbior block diagrara blook or blocks.

18] These sompiter progeam nstnetions v alio be stored 8 compitiet-readable

P

madium that oo dirsed 800 dnpaes eanther o program wrable data Prod ‘\\iﬂ}* '&;)j\f"ii‘cl“&"\ L

functiog m 8 partiads meoaer, sach that the etractions stored i the onmpderrsadable

~

wedium produes an article of manulacture wluding insinictiod mvany which unploment the

seotfied i the Bowchart sadforblock diagram blosk or blocks

d
s
Gt
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[1E8] The conwsuier programy insirctions wiav-alas be loaded onts wconyputer or othar

progranunable dids proces sperational steps to be

5 I Apparalon [0 CauNe ¥ BTl «
wed on the corpputey v st progranable appavalis 1o proshate a coropita
idruehias which ueruie on S oanputer oo otfer

Sagels

chonsiacts spsoiied in

sart anddfar block dingrare bloek o Mogks.

the Howal

KRR T] Morsover, the provest disolosere s ot Roted o the speorfic ciromt glemants

dessaibed horeuy, nor s the present disclosurs Tobiiad o the spaaifie stzing and Classifie

of these eloments, For exanmple, the skallad avtisan wll appreciate

e on the

hisrets miay be adaped bavsd on changey on battery sixing and chevaisty,

requirenients of e mtended back-up toad & be powerad.

distributed conponans ol asvatem, For exaople, ol of more ocessors may sxsoute thesg

s funetions, where the processors sve distriboted sorosy suditple componends
wapmwnioating s retwork. The distributed components may include one or more oliom
and server nachines, which may share provessing, # sheown oo Frg ¥, i additian 10 vanung

B

framan ptterface and commusisation devices feg., display monitors, saunt phones, tablety,

personal digaial assistanis (PDASY, The network msy be a privsisnetwork, suchas a LAN &

WA, or may be i public nstvork, sock as the Inlemet haput 1o the sestent gy be regetved

ad ranol

vin direst wase g dnd reced I either in real-thine or 88 8 Batch proesse
Additronally, some inplomentanons swyby performed on modules o hardware sot wdentical

o those desartbed. Acvordingdy, cther iopledentaions sre within the scops thal way be

IS To some wpleoeniations, as Hustssted an FIGL T, the innovat]

may inderfag ¥ avvirorunend T30, sachoas

P
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siated

verfornyat lssst portions ol nethods or alporitany detstled ghove. The processes aes

with the methods deseribed horelt cant b exeouted oty covaptading processor, such & the
Gongls Congpige Bugine by data comey 734 The data conter 734, for exanple, can also

by

nehide s apphicstion procesyor, such as the Ooogle g, Hat can be used as the

wnerface wi sacribad horan 1 recgive dade dad output corsssponding

inforesiion. The cloud sonputing sheivonment T30 oy abse nclude soe or more

IAR

IR arother dua storsgs, seeh et dload st

crdniions, the dowd stonige dutibase 738, such ae the Google Clowd Storage, rawy

More processednd vaprocsssad dida supplied by svatens describad herein
HI28] Yheavatems described heretn way commanivate with theclmad computing

aivironment T30 through  secwre gitteway 732 o so implementiations, the secure

-
)n‘

sateway 737 nchudes adatabase guenving interface, such asthe Googls BipQuery platlonn,

18124} The clond computing environment 102 stay tnclude aprow ¢ tool TaG for

reeonrce pnnsesmsnt. The provistoning tool 740 may beconnscted 0 he compuing devices

o

o fretlitate the provision of computing rassagrcas of the data conter

M
TR S

The provisiondng tool 740 wmay recebve avequinst Ty 8 conmpoling rsowe via the secure

)

gatweay 732 or a cloud controlier 138 The provisroning sl Ty Taoitats & conpeotion

JVIERT A netvvork TO2 reprasents oneor o nabworks, such as (e o, connecting the

ghivgd enviromant 730 e a wmunbar of clignt deviogs such as, o soims sxamples, a coliular

tehephone 710, wiablet compater 712, g wolnle computing device
wnpuiting device 76 The nelwark 702 oo als comsvumisale via wirsloss révworks ising 8
variety of mobile nebwerd ssrvioss 720 such g WEFR, Blostoath, sethdar networks tohading

ERGE, 30 angd 4G svirslesy cathulsrw sy other wireless forn of sompunicntion

thats knowa, - T sonte einbedimenty, themebwn® 7028 aunostio tylocal fntecficss and

(b
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cratedd with the olient devices to allow forinteges

pebwarks ¢

comfpyred 10 perform the p

w
=
v
Z
Z
z
Z
7
¥4
f"/

FEE23] Wials cortsin embodimants have bean desorthad, thess aanbodimonts have been

s senpe of de present

disclostres fudesd, the novel methedd, Apparauses and systems destnbed haretncan be
embodiad in g ovariely of othey foorey, Drthermore, vighns solssions, subsiiuhors smd

o msthods, apparatases and svstens desgrshed heretn can be made

prosent discloswres. The sesompanying slabos and
their espivalents ave ntended 1o cover such Toris o mudifications ax world 1all within e

seope snd wpint of the present disclosares.
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CLAIMY
What ts clinged s
1 A mwthod for sudomatically categorizing v repair condition of a properiy

3

characeristic, oumprising:

\

saf Phcation request ing
soproperty and a leastons tropssty chivaciasistic;

Ghimrung 8 ~‘>\ Prowess g oo iy ot g z\{‘i't}“\k.ﬁi‘is.{ syl ix’&{sf‘}ﬂ\i\ 2 o reoniving the

pead

reseest, an gevial inage of @ geographie regton ncteding the property;

wentfying, by the proces

toursy, @ phavadity of Teatires of the senal image
covragponding to the property charactensdio

anglvring, by e processing cirouiiry, the plurgdite of featges to delermine g property

N

anabveing, by the provsssing Grouitoy, 3 region & the senal imaes inchading the

Pad R

proparty chay i 2 condition classif

Sanstie 5 ek

catian;

deleraumag, v the procawing clrdailny waing the properly chacastenstio classification
and (e condition classification, a risk estiroate of danage fo (e property dus o

o oF more disasiany and

retuehing, 10 the veer at the remote computing devies vina g
FESPHMISIVE 1O rensiving the roquest, a condition assessment of the propsny
characieristic mclading the condiion olassificationand the val eatimate of daoage
o the property dus Jo the one o more disasien

i

The method of claim 1 whereln G property charsole

[

eation s ol

shupe:

o
P
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3 The msthod of olatem 1, whershy goaly iy of {eaturey 1o detentine g

sristio comprises agpiving a deap leaming anadvais model o the

plursiity of feqtures.

1

4 Th

%

spethed o adaire 1 wheren the deep lowning ansly

fv moedsd iy

5 The pastbod of clnt d, wherdin analviing the rogdon of e aivial ireage including
thet propechy characiadstic o deterpune the conditon classification conprises
applving a maching leammng sl
Hhe reglon.

& Thy method of elabm & wherstit the machine baming snalvais poded comyprises a
solar histwgrem snalvsiy model

7 Themsthod of oladm 1 whenst determigng the gsh sclimate comprises applyiag

shssstar visk profile cormssponding o ab 8 Bt disaster of the st ksast sue disastsr

gl

HoOA svstem for mudienatioaly culegonnng & repair conditnny od 3 prop

3
5
£
s
i
By

a pon-iranstiony computer-rendable mediam having instruchions stwvad thevsus

wirarem the ssiretions, when ovecuiad by the prosss

PEOCERNIBY CHGERY

44
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aba romote compniting device, a propesty conditbon clagst]

requent, wherew the propedy classifivation teguest wnchudey entificstion of g

property sod at feast one propeny charastetistic

5%
ot

aftan, front a ramate € eaponeive o receving the property olassification
reguest, @y aovial pugge of a geographes region mclading the property;

whantdy 1 plursbiy of Peattires of the sertal itage corresponding 1o e proparty

soalyze the phieaiy of festirss o doteroine a propenty’ chitsoiens
aaly e @ vegion of the serial imags mchading the property characteristic 1o deienmine &

condinon classifioation) and

determbie, i reab-dii respangive (o raveiving S fropaty dlassfication request and
wsing the property charactenistio clisstlisation and the condition chassifisation,
replanernent cost for replacing the propenty chamet

g stspof clsin B, whevein the yatructions, when exscuted by the provessing

cirgwtve, canse the processmy chrvaitry to, prior o idontitvar the plusabity of

¢ prags mtchas

determune whether 2 boundary of the property as identified b

boundasy of the property as tlostraied 1o the senal fvwgs.

grain the wstructions,

ted by {he pro

g ClrouHsy fo, gpon deteruning tha the shapg nap

Srroai

Ao
P41
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& houn déii‘}u’ of the SOETRRRO wlinig 3 properiy, obtain arsalamals

Tty

ein e mstractions, whan executed by the provessing
siroaliy, cates the provessing chouitn fo corapare s corrent condiion

classificstion of the propedy charsctorislio 1o 8 stowresd fustonie sonibition

chassifioation of the propssty chiracisristic,

120 The system of olair 11 whevan 1he wgtnetions, whert gxecuted By the prodessing
cirenilny, couse e processing wrcuiiry fo, in real-ime responsive o recstving te
prioperty crndition clasiBcstion request, detorndng whether repaire have ean
made to the propey based on the comparison of the vurrent condition

tostion it the hugiorie condition clasnfication of the property charach
13 Cwherein the mstructions, when exsonted by the provessing

sirowaly, cvese the processmy clvoryy o, priorio ety the plasshity of

hogonstity of the asrial boagery,

b

w13, wherein the instruciions, when sxeeuted By the processing

crrenitty, sause the processing clrowiiry 10, tespausivs {0 ansesnng that the
otthouesngiy of the aeriad imagery does not correspond 1o 2 rae'orthophots fovm,

~

on of the asrial Bmsgery o the e onthophoto Bam,

DRALSS CoTesh
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15, Anon-trasiiory computer resdable mediam having instructions stoved theren,

wherin the ingdructions, whey sxecwged bv ¢

<3

o, a property epndition slasiBication

reguest, wherain the propaty dlassification regoest inclades WentiBicationof g
property sad &l feast ong propany shavastarisia

obtain, o o repote data seuros responsive (o reesiving the property clasiication
request, w aerial beage of a geographue region nshuding the property:

F fpatures of the serud image cotrespoading b gach

Feast one properiy characienssio
far sach-of the'at feast one propeny sharadtenstic,

anabvee the corresposding pluraliy of features to dolonmine € raspective propenty

characigrsig tomdion, and

»f the gerid booge teluding the respsotive property charactanstic

&

o deternung 3 T3 pechive oonditm, xi'? sni

3

.-J->

deteroune, by vaad-te vesponsive agstfication gt and

£

wane e propesty charsolonstio olusification of sach propecte charactenetio ad

3.

the onnditinn slassificauon of cach property charactsrisng, o least one riek estbmade
repressnnng ek of dans Tor-diasst

{?ii'{?‘.iﬁ'{t}' {0, prsw o obiaining the senat WREL of the AR 3y

based upon the at least one property charmcteristis, o prelired nage vpe
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s of the at loast one property

17 Fhe non-transtiony conpater seadable medium of clabm 16, wherstin

the ot least ovig propesy charaoiasetic Sompnses B or iore propenty chavssisristios;

theasiruiions, when exeouted B the processing ciregitry, vause the processing

CICGIRY 3, respobsive

o deteronning the preforrad bosge tvpd coms

firat property charactetistic of the @ least one property charsgiensic i g nerssinial

{ the geogvaphic repion mehuding the progsete.

Si}hl\"‘ sivind RS

18, The non<transiion: conypter readable madiunn of clabm 13, sharen de

nStructis siraniry, cause the prog

Lo

vhen exscited By the grog

GHERiy dey stcens one or more known praperty chavacteristics, swherem

deterpuning the-at losst one risk axtowie conmyrizes deteronming Se at feast ong

ik eativnate Sether based onthe one ot mors koown prapetty characteristies,

18 The non-ranstiony compuier readable ndinerof dlsbro 18 wharsn theane or
move Riewen propery charastenstics compnse & leastoneol a properfy ags, a

CAvear bl aover rensvated, and @ building

20 The wan-transtiery somputer readable medion of platm TR whersne

i
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regeiving idendificalingn of the property sad the at least ong propsaty
cotuprises reostving, viz a nefwork from ioremole compating devies, the

opsry and

the nstructios, when sxsouted by the processing cirg@iny, canse the prog

=

orrouHry 0 provide, viae the netwok 0 graphical vaer wigrface ot the somoiy

scrpding devics i real-Ume respoasivad

ffi

Frpostving the at foast one propesiy
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AUTOMATED SYSTEM AND METHODOLOGY FOR FEATURE EXTRACTION
moorporation by Referance

oot The prasat patent application claims priority 1o the provisiondl palesd
appiication idenified by U8, Seral No. 82/205 358, filed on Fat@mary 18, 2018

5

sntifled “Automated System and Methodology for Feature Exdraclion”, and {0 the

provisiongl patent application eniified by US. Derlal No 62411.284, §isd opn
Qetabar 21, 016, entllled “Automated System and Methodology Tor Featwre

Sxiraction” e entire pontents of aff of which are heraby hcorporated hersin by

raference.
Background
F805Y Feature exiraction withint images holds ¢ muliifude of uses nwar

mulliple Indisines.  The identification of slements or fealures within g image, or
avern absent from an image, provides valuable informigticn.  Prior art uses of human
entificatioy, howeaver, wastes ime and enengy, i addition o varlanvss belwesn
hurnan axirciors,
fannly Far axample, residential andior  commercial properly  owners
sporogching & msior reofing moiect may be unzurg of the amount of matenal nesded
andiorthe nexd Sit.;? i compisting the project Generally, such ownars contadt oneg
or more contraciors for g sitevizit Each confractor must physically be present st the
site of e sruchive o ordsr o make g defsminaiicnron matensl needs andiod fime
Tha Hme and aodrgy Tor providing such an sshimate becomas iabonous and may be
ted by contractor timing, weathar, confracior sducation, and the like. Eetimates
may he vaned sven helween confraciors In Jdelermination of estimated square
footage causing variance i supply ordering as weall  Additionally, measuring an
actudl roof may be costly and potentially hazanibus ~ sspecialiy with steepdy pltchsyd
roofs. Compistion of 8 propossd roofing wolect may depend onegse in obialning @

simdifsd rmoofing estimate andior oblaining repitable conttacivrs for the roofing
projact
§ane4y Ramote sensing technology has the abilty o be more cost effactive

than manual hepection whils prondiding partingmt infarmation for assesament of
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ronfing projects. images are ol mmtiy peing used 1o measurs oliscls and strctures
within the Images, a5 well a5 1 Do able o determine geographic locations of points
within the image when preparing ostimales for g vardely of constryction projeds,
sich as roadwork, concrate work, angd reofing. See for example LS. Patent Ko,
7AZ4 183 that describes techinues for measuning within ablique images. Also see

-\

for oxampls US Patsnt No, B8 145578 that descrbe fechniques for stiowing the

sy

rsinole Mmeasuremsids of the size, qe&neﬁsy pitch and onentation of the roof
sactiony of the building and then uses he infonnation o provide an-estimate o
repalc o replace the rood) or o instgl equi;far‘nem fhereon,  Eshmating construction
projects using software ingreases the spesd at wiich an estimale s prepared, and
reduce s labor and fuel coste gusociated with on-site visits,

{0081 Further, foslurs exrachon, or catgloguing feshure axdradion, cango
bevond foslures representsd wilhin an mage and provide useful informetion on
feghires missing from an mage,  For soample, ree denglly within ¢ forest, o
changes io e top dangily over fime, may be determined udng sk of beeg &
fegture within 8 knows areg of an image‘ Thug, the locglon of missing feature may
tie detsrminegd refevant in feature exiraction of the imags.

Brief Dascription of Several Views of the Dvawings

Tor aseist those of wrdinary skl - the relevant art in making and using the
subject matier heveof, referance s made o he appended drawings, which are not
mtended o be drawn (o soale, and i which lke referance numenals are infended o
rafer fo similar slements for consistency.  For pumposas of clarity, not evesry
companent may be iabelad i every drawing.
{00081 FIG. 1 dlustrales a biock diagram for gulomalic fealure sxiraction of
arie or more naturgl andior manamade structres withinn an imags, i acoordance

with the present disdlosure,

{0087 i 2 illustrates 2 echematic disgram of hardware Torming an
gxamplary embodiment of g system Tor guiomalic feature extraction of one or mors

natural andior man-mede smcig ras within an image. The aysiam includes animegs
capduring systen and 8 computer systen.

FO00GE] FIGE, 3 dlustrales a dingrammelic view of ab examipte of the imags-
santuning sysise of FiG: 2.

s
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o009 FIG, 4 Hlustrales g block disgram of the image-Capiuring oompster

systeny of FHE3 communisating via & networkwith multiple pmces&mr&,

0016 FNG. b Hlustrates s acrsen shint of an imageof 3 region having muitipds

aivignts of inlevest iy aonordance with the prosent dissinsurs.

{anatiy FIG. B Hustrates a saresn shot of & point clowd of the region llustrated

i FIG &

UL RY Moo ¥ dlustrates 2 sorssn shot of 2 modified point cloud having data

poirds ot gn slevation of inlerest.

{ﬁﬁﬁ‘i 3 MG, 8 dHustrales a soreen shot of bulldings identified using data points
fa pointoloud iny accordancs wilh the prasent disclosure.

{ﬁﬁ%%} RIG. @ dlustrates @ soreen shot of an image showing boundarias on a

budiding dentified using the modifed pont cloud of FIG 7

{00015} PGS, 10-12 flushrate an exemplary method for sutomated objedt

detaction in ancordancs with the present disciosure,

F00018] FIG. 18 Hlusirates the bullding of FIG, S exdracied fom the nags
s Fig, 44 tlustrales @ soreen shict of poof Teatures identified i

geenrdance with the present disclosiee.
{nning FIG. 19 Hustrates @ examplary roof report generatad in gecordance

with the pressnt disclosure.

Detalied Doscription

iU R Seafore explaining 8l least one embodiment of the disdlosure in detad, #
{5 10 be yndersiood that the disglosurg i notlimiled i {8 spplication 1 the detalis of
construction,  experiments, exemplary data, anddor the amangement of the
Ccmgmaems set forth i the following desoription or ilustrated i the drawings unfess
oiharwise noted,
§00020] The disdosure is capable of other smbadiments or of baing praciiced
or carded oul in various ways., For sxampis, aithough the rooling industy may be
used ag an sxamplys, Tealum extraction i one o movs iMages In any indushy I8
portemplated,  Addiionally, ddentification of fealures absent within one oF mone
images is also cmiampmed, Alsa, it is o be undersiooed thal the phraseciogy and
wrminclogy - amploved hergin s for purpeses of description, and should not be
regarded as Himiting
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a2l The foiowing detaled desaripton refers o the aooompanying
drawings. The same relerence numbers in different drawings may identiy the same
of siniler slemenis

§08023% Az used i ihe description herein, the terms “comprises” “comprising.”
“nchudes.” Minchuding,” “has” “having,” o any other variations thereof, ave infandsd ©
COVEr-2 Noraxtiisive nciusion.  For Sxample, upless othenviae noted,.a rocess,
misthod, article; or apparatuy that comprises g st of slemeants {8 not neCeesarily
fimited to ondy those slements, but may also include other glaments not expressly
isted of inherant {0 such process, msthod, griicle, of apparatus.

000231 Further, wilesy sxpressly ofated to ihe conbrary, “of refers o an
chisive and votto an exclusive "of". Forsample, ¢ conditiont A o B iy satisfied by
ong of the foliowing: Als true {or prasent) and B s faise (o not presant), & is false
{or not present}) and B is frus {or prasesyt, and both A and B are frue {or present).
fo00241 in addifion, use of the "a” o g are anwploved 1o describe slements
and comnponenis of the embodiments hersin. Thisis dong marely for conveniancs
and 1 ghve & genergl sense of e mventive concept.  This description shouid be
read o inclide ong or more, and the singudar also ndudes the plurst unless s
shvious thal # is meant otherwise. Furthey, use of the term “plurglity” Is meant
convey “mors than ong” unless sxprassly stated (o the contrary.

gsﬁax*s} As-usad heredy, any refaranes o ong entbodimant ™ “srrembodiment”

5%

some embodiments,” “ong example” Mor svample” o an sxample” means that a
particular alement, featurs, shuctrs o characlenistic desoribed i connaction with
the embodiment {5 ingluded In gt lsast one embodiment. The appegrancs of the
plrase "It some embodiments” of “one exampla i verous places in the
spacificgtion is not nacessarily alf referring o the same embodiment, Tor example.

f00028] Chreuttry, as used hersin, may b anglog and/or digital companents, ar
one or more suilably  programmed processors e, miicroprocessorst ang
gasociated hardware and software, or hardwired fogic.  Adsg, “components” ayay
parorm ong or mors lunctions.  The tson "oomponesnt,” may incleds hardware, such
&8 8 processer (8.9, Microprocessot), @t apolication specific integrated oo
(ASIHD, fisld programmatiz gate anay (FRPEAL a8 combination of hardwarg ang

software, andior the Bke, Tha term “processer” as used herain meaans a single
prongsedr of mulliple processors working independsntly: o together to collettively

perform alask

{3
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[ROR2TY Software may ndlude one or migre compuier raadable instructons that
whan execidasg by ong of more componsnis causs the companant  parform &

2

specified funclion. § should be understoond that ths &l gorfihms desonibed hargin may
b stored on ong o marg nondransitory compuler readable medipm,. Exemplary
non-tranaitory compiter readable mediums may inclde random access memaoy,
read only memory, fash memory, andior the ks, Such non-transiiory computier
rgadable mediues may be elscidcally bazsed, oplically based, andéor the ke,
[oa028] it is o be further understoad that a8 used heraln, the term yseris vt
fntited {o o hunian being, and may compriss; 8 computer, & senver, & websils, &
processor, § nebwork interface, a human, @ oeer ferming, a vitlual compuler,
combinstions thereof, and the like, for sxample

§R002% Referring now fu the Figures, and in particudar fo FIG 1, shown tharan
i aflow chard 10 of a0 sxemplary method for gutomativally exiracting featwres of
one of mors natursl andior manmade structres within &y Inage. Using s
combination of point doud data and speciral analysts, features within ong or more
images may be extracted. Allernatively, using a combdnation of point doud data and
specirgl analysis, missing fegtures within an image may he determined. Further, in
same embadiments, fogiures withipy images andfor missing features within images

may be cstalogued (8¢, spalial cataloguing) within one or more dalsbases for

ratfioval andfor analysiss  For sxampls, magsuremants of features {8.q., sive of
huilding(s), height of freeds), foolprintz) of manymade or nonman mads fsalurss)

may be oblagined.  In some embodiments, such featuras may e slored i one o
move database with measurements of features associated therewith, in addiion In

ather meaiadata assoninied with the feslure andior image &g dals, algorithms
tesadl
HE R Generally, one or morg images having raster dats depicting an object

of inferest (.9, & buliding) may be obisined and stared in g geospatial dalabase ©
be avaiiable for use in creating andfor hterprsting 3 poirt cloud that oveslaps with
the gne of more Emages( sa shwrt iy stag 12 The rasier date depicting the obiect of
iterest may depicd solnes of visible light in mostly hree bands {red, presn, and blug)
or ong or more other modalities,  For example, the raster dats may nchuds
formation for hyperapaectral imgging which solleciz and processes nforvation fom
aorags the deciromagnelic spechium,.  Insomy embodiments, the rasterdala may
mohude near infrared deta oy thermsl data,. Esoly image may be geo-rederenced such
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that geagraphical coordinates sre provided for sach point in the inages. Geo-
referancing may includs assosialing sach inage; &g, rasier dalg wilh camers poss
paramaters indicstive of inlerng! arentgtion information of the camera, 8nd sxlemal

ntation information of the camerg. Intemal onieniation information includes, bulis
not imted o, knows o detenminable characlaristics ncluding focal length, sensor
aixe and-aspect ratio, radigl and other distorfion tenms, princips! point offset, pixel
pich. and alignment.  Bdamsl wrientaiion information includes, tud-is not inalad to,
alitude, odentalion in terms of ol pilch and vaw, and the lpogtion of g camera
rolative fo the Bavth's surface. The intemal and exemal otlentaticry information can
e obiained i1 & manner desoibed, for sxampls, in U8 Puten! No. 748341433
Alternathaly of iy adadition, e infemgl and exdemal onentalion information can be
oblanad from analysing overlapping images wang any suitable technigue, such a8
bundie ~ gdiustment. Teohniques for bundie sdiusiment ams desaribad, for example,
i ULE Faolent Hos. 8985 354 and 8487.805, The intemal and extemal orientation
fformation can be siored within melgdats of the image, or can be stored separately
from the nage and sssociated with the image willizing any suitabie lechrigus, such

o

&% & utigue oode for sach imags stored within g bokeup Sokl within the gecspatial

HER T i sfep 14, 2 poind cloud may be genersted of obigined on andior

about the obiect of inferest. The point cloud may be genesaled using a 30 scannes,
& Jdetection systam that works on the ;‘srim;i;sie of radar, bul uses light from a2 lfaser
{ihese syslems are known In the et and dentified by the acronym “Lidar™), or from
the inages storsd in the genspatial database using the inlemal and extemal
grigntation infarmation for the images. Technigues for genarating 8 point doud using
amal and axtermal nformation for e images as wall as feshuey mstching
technigues gre known © those skiled in the gt For example, sulable compudar
programs for the photogranimetiic creation of point douds include Aglsol Fholoscan
by Agizof Metige 3D by Tokue GmbM Leiprig 123D Catch by Autodesk;

)

s

x4mapper by Phedl; and DirorisMappes by DRicnislapper Poig clouds include a
series of pemts iy which sach ooint may be identied with g threa-dinensional{sg.,
X Y, and Z) position.  The thres ~ dimengional gosition of poirts represenling mans
made of netural oblacis can be classified as suoh using the ralative posttion of the
pointy refative to ofher points, as wall as the shape of a2 grouping of the points.
Further analysis can be conducted on these poinds as well a8 Images conrslated with
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the points 0 axtract faatures of the obiects representad in the point cloud,  In some
ernbodimenis, the point ohoad may be formad such thal all feasturss having known
focations within thres dimensions are represented. The point cloud{s) can be saved
1 any sutable formal such as point data, DEMOTR, CAD, TH, Autodask olouwd,
GeoTHT, and KMZ, for axampie,
{%@332} Hecguse the thrvedimensional position on the Eardh of sach point in
ths point olouid e kaowen, iy @ sted 18, the Svalues of the poinis ooy be anglyred
geterming whether thy pomnts represert the ground, or & mananads o naturst shieat
Iocated above the ground. In some embodimends, an slevation valus o an slevation
gragisrt may be wsed o angbze the poirdcloud Jata o delerning whether particuly
poinis reprasent the ground, a mar-made objeot, or & nabral object above the
ground. I zome sembodiments, classification of ground swrface and non-ground
surface may be delenmined for each datg point.  iKdentification of features on the
ground surface versus foatures on & non-groundd surface may gid iy differentiation
between fealures within the image. For example, & shadow created v & roof may
have simiiar characterisios o the roaf and be ditficull for delaction within an imagse
using speciral analysis.  identification that the shadow 5 on the ground swiaee,
howsever, would differentiate (he shadow of the roof from the actual roaf,
{00033 Data points cary be transformed with informrstion dasaifving ths type of
abiect at the duaia poind vepresents.  For sxample, dala ponty indicative of the
ground surfacs may be dassified within the point cloud as being pant of the ground
sirface.  In some embodimants, data points of cerlain fype{s) of obyects can be
ramoved from the poit clowd 10 enhance pronessing of the remaining fypels) of
ohiacts within a modified point cloud. Forexample, all of the data points dassified
2% being part of the ground surface may be removed from the point loud 1o enhance
the analysis of he poinis reprasenting manrade obiects or natunt objads,
o034} Ceadaln objects of interest (a4, man-mnade obisots or naturgl albiscls)
may be identilied, and i a-steg 18, the-olyect of interest may by detected wsing the
point cloud and stevalion gradisnt. Iy some smbodimsnis, manymads strycturas,
natural sirycturss, and ground struclures miay aiso be delemmined.  Natursl
siryetures and ground structures may be classified, andior removed Tram e polint
clotd forming & mitchfied point cloud. For exampde, sssuming hat bulidings sre the
ohiject of interest, pointe i the point cloud representing e huillding will have &
Higher elevation {8.g., ¥ vaiug) than points in the point doud representing e ground

7
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surface. In this ¢

£

sg, the poinis having 2 lower glevation Zwvalue than adigcert
points can be classified a8 the ground surface, and the ofhar points in the point doud
san heintially classified as sither a man-made struclive, or & nalurgl stutts, The
classification oa he aa:m“api shed by storing additions! dalg within the point doud,
Evert further, an alevation of inlerest may be determined god all data poinis balow
the elevation of interest may be clagsified as he ground sinuchure, or'all data poinds
above the elevation of interest may be dassilisd a3 a natural object oF 8 man-made
objsot

§O003s] i should e noted that @ point cloud iz ngt neaded for entification of
features within an image o misaing feplures within an image as desaribad hetsin
Tha point clowd may aid in dentiication of ground swians versus aon-ground
surface, bul B oot a mandatory slep i determination of fsatures wilhin @y inage o

fonturas missing within an image.

{ROG36] na step 20 he points within the poivt cloud that are ms*ai classifiag
as not haing part of the ground structurs, are further analyzsd to determing whsther

thie points regrrasent @ man-made oldect {8.g., 2 buliding), or & natral object, {eg.. 2
trag). This can be accomplished by analyzing the shape of & grouping of the points.
Groupings of poinls having planar swiaces {8.g., roof sacton(s)) deleciable within
the point cloud can be classifisd as ¢ manynads object and grougings of points

devoid of planar surfaces (8.g, tres(s)) detectable within the point dloud can be
classified a8 g natural object This can be accomplishad Dy analysing a variation of

sigrface normal diraction bebwesn gach polrt of @ group of points and the ather pois

§0003TY Ones this anglvsis has bean accamplishad, the poinis are classifisd as
siiher represanting & man-sgde object or 3 natural object Than, points within

point cloud that repressryt the man-made obieat, for sxampis, can be further
analyzed to deteming ong or more Teatures {&.g., mol) of the ﬁh; ect of inlarest{e.g..
huliding). I come snbiodimants, the features may Be classified using the modified
point cloud b wihiol the points have been classified, sodice canain pants have heen
remopved fion the paint clowd. By a step 22, one or more first information. {e.g., initdal
boundary) of the olijest of tersst may be determined by tooking for an cuter
beundary of a group of pointe. 88 well as analysing the 2 value of the poinds and
looking for diffsrences above a thrashold between the 2 values of adiscent points.
in some embcdimenis, the boundaries of the obigal of intersst may be furthsy
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detemmined andior refined wsing ¢ Tt ocation {8.0., latiluge and longituge of the
points withiny the point cloud that are Jdelemningd 1o be part of the objed of inlerest
and.guerving the geospatial datghase © oblain images having raster data depicting
the objent of interast.  Then, signdard sidge detection methods andior specingd
analysis can be used o precisely determing second information, &g, the boundary
of the olisct of inlerest having second location coordinates The second location
coordinates osn be-X, Y pheet coordinates, or latitudadongitude and slevalisny In
some enthodiments, the fiest informationy (g, intlial Soundary) may be initiaiiy
determinad using the point doud o wmdiiaed point cloud, and then mefined o
genstale second informaton by registering the poinf dowd dads o modifiad poirg
cloud data wath e raster dala wilhin ong or more magses, and then analyzing the
raster dats with ong or more swilable image processing schnigus Exampias of
suitable mage processing lechniques include, but gre not imiled 1o standand e
detecton methods ar speciral analysismethasds
§00038] Spscinal -anaivsis may be used © group data points of an obsct of
idarast.  For saampde, dals points of 3 featirs within an inage ey have sivilay
spectegl signatives such thal reflected andior alisorbed slectromagnetic radistion
1@y be similar and able o be differantisted from data poinis of ather fealtres within
the inage. For example, data points of 2 bullding may have speciral signatures
different from data points of grass survoundding the buihng.  Dats poirds within the
imags having dimilar spectral sigratures may thus e groupsd o dendify ote o
more festurses within the imsge. Bxamplany speciral analvsis methods are daseribed
18,

i LB, Patent No. 8070018, the entire content of which is incomorated harsin by

referanca.
{08038} i soms embodiments, thermal analysis of the object of interest may be

yaed o group deta points of ohjecis of intevest having simiiar or different theonal
signatures. Forexample, 8 themographic camerg may e used © oblain an image
uaing infrarsd madislion.  Dala poinds may be grouped based on lenipersiwre
magsurements of sach featwrs within the mage.  Themmal analysis may be in
gdditicn in, orin lisw of @ typloglimage (8.g, RGB Iimage).
A0 g step 24, the olisct of interast may be extracted, olassified,
andfor iscisled withiy the nage  Additionally, the object of inferesl may be
cataloged within one or more dalabase. Calsloging may be vig address, size of
featureda) andior olgent of interasl, oolor{s) of feslures andinr oliect of interast,

o

o)
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fegture bype, spatyl relations {eg., address, oogdinales), andfor the ke, For
example, i some embodiments, the object of interast may be spalially cataloged
within one or more databass. To that end one o more features of the oblegt of
fterest may be isolated andlier exdracted. One or more sudlines of the one or mare
feglires may also be determined e.g., polygon autiing of one facet of g roef. Each
fng of the oulling may by spatisily stored withiny ¢ detabase such that refrisval may
be vig copnlinates, address, andfor the ke,

{00041 froa step 28, further analysie of the obiisct of rderest anddor ths image
My be perfurmed. Forsxample, whea the present disclosure s ysed foranalying
a roof of a bhuilding and the data poinls include the three-dimensional posiion of the
part of the object representad by the data points, data poinds representing the ouler
howdades oan be wsed o calouiates the perimelse of the ol dals poinls
reprasenting a ddgs and & valley bordering a rond seolion can be usad o calculste g
pitch of the roof section. Thase techniguss £an be used o calcudals g varlely of roo!
fealures, roof dimensions, andéor roof pilch of sections of the rool. The roof ocutling
can e saved as 2 dala file using any suitabls formiat, such as 3 vector format, ora
raster format. The calculated date and the deta file of the roof cutline can b saved
i the geospalial dalahase or @ separate database that may or may not be corelated
with the geospatial database. Further, the latitude and longitude of the dalz points
s be used o determine 2 physical address of 8 particular obisat of interest {a.g.
huiiémg} and such address can e sfored with e caloniatad dala. The caltudated
daty, the image dats and the addrass can be correlaled togeihern, and automatically
used {0 populate a template thereby preparing a predetermingd repart abodt the
ehiaot of inferest including ong O more images of e objest of interest s
salcuinted data sbout the alifect of interest. This meihodology-can e audomatically
exacided Dy one oF More processors as discussed hereln o identify and obiain
information about objects of interest for a varisly of purposes. For example, the
methodology can be sulomatically sxeculed by one or more processars o gensrate
repods for & plurality of objects of interssd, withow! marugl o human intsrvention.
Thiss, the presevily described msthodology provides a pardormancs InCregse ouey
sonvertiongl methods for generating obiest reports, as well as an anhancemeant i
the operation of the processor when generating reports for ang or piore objects of
intarast

Lo
s
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o004} Examples of the hardware/softwarg for oblalning the images and
performing the steps described above will now be desoribed,

fR004 3] Raferring 1o FIGS. 1 and 2, some smbodiments, an image caplunng
system 28 may be used 0 obtain the ong or more images. The imags capluning
system 28 may include a platform 30 carrving the image captiring system 28 The
platform 30 mgy be-an airplane, unmanned serial systen, space shuttls, rockest
sateliite, andfor any other sullable vehicle capable of carving the imags caphuting
systent 28, For sxample, in some embodiments, the platforns 30 may be a fixed
wing aivorsit

§O0044 The platform 30 may cany the mags csptuning system 38 at onew
more alitudes shove @ ground swiace 33, For sxample, the platforn 30 may camy
the image caphuing system 38 ovsr g predefined wes and al ong of more
predefined alftudes gbove the Eanlys surface andinr any other surface of interast
iy FIGL 2, the platform 30 0s Hustrated camying s imags cepiuring wstam 28 gty
plane Fabove the ground swface 32,

gﬁﬁﬁéﬁ} The platform 30 mey be capable of controlied movemeant andfor flight.
&5 such, the platform 30 may by manmed orunmanned, 0 some embodiments: the
platform 3¢ may be capable of controlled micvament andior Hight along & pra-defined
fhght path andior course. Forsxampla, the plaltorm 30 may be capable of conlroliad
movement and/or fight slong the Baril's stmosphere andior sdersgacs.

fani4s] The pilatform 30 may inckads ong or more systems for generaling
andior reguisting power. For axample, the piatform 30 may include ong or morg
generators, fuel calls, solar pansls, andfor batlanes for powering the image capluring
systenm 28,

§O004T] Raferring o FIGE. 2 and & the imags ceplring sysien 38 may

nclude ang or more Imens captwring devices M corfigured o abtain an image Fom
which a point dowd may be generated In some embndimenis, the image capluring
sysiem 28 may optionally include one or more UDAR scanners 38 o generate data

that can Dseused 0 Craate @ pob cloud.  Additionally, insome embodiments, e
nage: captwing systent 28 may includs oneor morg global posilioning system

"«..w\

GPR) receivers 38, @i or move nenigl navigastion units JNU 40, one or mors

/-.

Glocks 42, ONEoF MOPe gYrnstopas 44, ohe of More tampasses 48, and ang or mgre
altimeters 48, I stime ambodiments, the inage capturing system 28 may inchude
ong o morg thermographic cameras configred 10 caplivg ohe oF more

fut
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thermographic images.  Ong oo more of these slemenis of the image caplining
system 28 may be inerconnecied with an image caplwing and procasaing compider
systam 5 iIn some emibodiments, the intemal and sxtemal orisntation infermation
for the images can be determined diwing post Procesaing using an IMags processing
techrique, such as hundle adjustmant. in these embadiments, the image capturing
sysient 28 may not includs he one or more INU 40,
{aan4sy i some ambodiments; the ong or morg mage caplring devicss 34
may be capably of caplinng images photograghically andior slechoricalty, Theone
of arore inage capluring devices 34 may be capable andior f‘;enﬁgus*‘eaf 0 provide
oblique andfor vertical images, and may nclude, bul are not limited fo, conveantional
oumeras, diginl camerss, digisl sensors, chargs-coupled "devices, hemmographia
Samerss andior he ke, in some embodiments; the ong or more imags caplunng
devices 34 may he ong or miorg ulinehigh resolution cameras, For sxamplg, In
same egmbodinents, e ong or More Mage Caplvning devices 34 may be witta-high
resolution caplure systems, such 8 may he found | the Piciomely Panlalis
Caplure System, manufactured and used by Pldometry Intermations! based in
Heriatta, New York
{a048] The gng or Mo Mage capiring devices 34 may include known o
detemiinable characteristics chading, but not Himited o, focal length, sansor sizg,
aspect ratin, radigl and other distortion ternss, pancps point offset, pixel pitich,
sligoment, andfor the ke
{00058] The ong or more iMags caplunng devices 34 may asquire ong or more
fmages and issue ong o Me image data signals 52 comraspanding o ong or more
pavticudar images tsken. Such images may be siored iy the image capluring &g
procasaing computer systam &
§00081] The LIDAR scanngr 38 may determing & distance betwasn the
platform 30 and objecis on or about the ground suface 32 by Hluminaling & laser ang
anaheing the reflscted Bght fo provids data polms. I some smbodiments, software
associated with the UDAR scarmer 30 may gensrale a depth map or point cloug
based on the measured distancs hslweenn the platform 30 on andior about the objedt
of terest. To that end, the LIDAR scanner-35 may lssue one-or more data signals
&4 1o the inage caplring and processing conmipular system- 50 of such dats Duints
providing & point cloud whessln each dalg point may represait 8 particular
coordingle.  An exemplary UDAR scanner 38 may by the Riggl LMSQE80L
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marudaciured and distributad by Riegl Laser Measurement Systems focatad in Hamy,
Austrig. B should be noted that distance Dehwasn the platform 30 and chiedts anar
about the ground surface 32 may be determined via ofher mathods including, dtd not

fimited fo, erengraphic methods.
fanosgy in same smibadiments, the LIDAR scanner 38 may be a downwand

projecting high puse rate LIDAR scaniing system. i should be noted that othey
Hrea-dirmensionat optical distancing sysisms o itenaity-based scanning technigues
may be used. In soms smbodiments, he LIDAR scanner 38 may be oplionalas g
point sloud orgy e ogenersted using one or more mages and phologrammetnia
image processing technigues, eg., e inages may be geoveferanced using
position and odentation of the imdge captuning devicss 34 gnd malched togsther 10
Yorm e poid clowd,
{00083} The GPS receiver 38 may reneive global positioning system (GPE)
signals 88 that may be transmilted by ong o more ginbal positioning sy.*iam
satallites 88, The GFS signals 58 may enable the location of the platform 30 ralg
o the ground swurface 32 andfor an object of interest © be delermined. The GRS
receiver 38 may decods the GPE signais &8 andior issug boalion signals 88, The
focation signals 60 may be dependent, at least in pant, on the GFE signals &6 ang
may bs ndicative of the location of the platform 30 relative W the ground aurfacs Q2
andior an object of inferest. The locgtion signals 80 corresponding to sach mage
saptured by the image capturing dendces 34 may be recedved andfor stored by the
fnage capluring and processing computer system 50 I g manner i which the
focation signals are associgted with the corresponding imags.
F00084] The INU 40 may be g conventional herlinl navigation unit. The L 4G
mEy he couplad W and detect changes iy the velooily {4, hansiationsl velodily,
rotational velodty) of the ong o more image caplring devices 84, the LIDAR
scanmer 3%, andfor the platfierm 30 The INU 40 may lssue veloGily signals andior
data signalts 82 ndicative of such velogiies andiyr changes themin o (e mage
capduring and procesalng computer systeny 50 The image captuning and processing
compiiar system S0 may then slore the velooly signals andior dale &2
porresponding 1o each mage copiurad by the one or e Image capliving devices
24 andior data pointa oullected by the LIDAR scannes 38,
OG5S The clogk €2 may keed & precise g migasurement. For example,
the clock 42 may keep & preciss time measursment used b synchimnizs svants.
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The dock 42 may indude a tme dala/cdlook signal 84 In some smbodiments, the
dme datafclock signal &4 mey indhuds & precise ime that an mage s tokan by the
S0e O MO IMags captwring devices 34 andinr the pracise tims hat points are
collented by the UDAR scammer 38, The time data 84 may be received by antigy
stored ty e image copturing and processing oomputer system 58, I some
ambodiments, the dock 42 may b integral with the mage capturing and processing
compuler aystem 8§, such as, for exampls, 8 dock software program.
[oa0ss] The gyroscops 44 may be conventional gyroscope cummaonty Tound
on arphkees andior within navigation systens {e.g., conumencial navigation systams
for airplanes). The gyroscope 44 may submit signals inchuding a yaw signgl 88, g ol
signal 88 andfor a piloh signsd 70, Incsome embodimenis, the yaw signal 88, the roll
signad B8, andfor the pilch signal 70 may be ndicatve of the vaw, ol and piclure of
the platform 30, The yvaw signal 88, the roll tignal 88 andior the pitch signal 70 may
be recabvad andior stored by the image capliing and processing compuiar gystem
54,
{OR057Y The compass 48 may be any conveniional compass {eg.
conventional siectronic compass) capable of indicating the headding of the platform
33, The compass 48 may issue 2 heading signal andéor datg 72 The heading

~ vy

sigriad andfor data 79 may be indicative of the heading of the platform 38, Tha image
capturing and processing computer system 58 may recaive, slore andior provids the
hesding signal andfor dafs 72 comesponding t© each image caplursd by the ong or
more image capluring devines 34,

fo0088) The alt

gitimetar 48 may issue an sitimeler signal andior dala 74, The imags capluwring and

mater 48 may ndicale the alliiude of the platform 30, The

1

procassing compuder syslem 50 may reteive, store and/or pravide the altimeter
signat andior dats 74 corresponding o each image caplured by the ong or mrg
imags caplring devines 34,

{00088] Referring to FIGS. 3 and 4, the m\}; captunng and processing
computer systers 50 may be o system or aystems thal gre able to embody andfor

execitia the logic of the processas described herel. La:zg ¢ embodied i the form of
softwars nstructions andior firmware may b executed on &y appropriats hardware,

Far evample, logic embodisd in the Toom of software instructions or firmware may be
axscuied on & dedicaled aysiem or sysleme, oran & persanal cumputer systent, of
an 8 distibuted processing compuler system, andior e ke, In some

g
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sriodinents, ogic may be implemeanted i 2 stand-glons enviconment operaling on
g singles compudar system andiyr login may be implanerted 8 nebworked
sovirpnmant, such as g distibutedd system using sultiples  compulers  andior
processors For sxampls, @ subsystem of the émag»a caplurmg and processing
comnputer systen &0 can be located on the platform 388, and anpther subigystam of
the image capluring and procesaing oompuler systen 50 can be locatsd in & dats
ceriter having mulliple conpders andfor pracassor nebworked together
{00080 Ity some-embodiments, ths image caplring and grocessing compud
systern B0 avay inchuds ons ornigrs procesears 78 communicaling with one o moe
image capiuning input devices 78, uage caplving oulput devices 80, andioe 1Q

ports 32 sngbiing the inpul andior oulput of dals v and from the mags capluting

and processing somputes system 5
{00081} FIG, 4 Hlustrales the image ceptuning and processing compider systam

53 having 8 single processor 78 should be noted, howsvar, that the image
capluring and protessing computer aystem 50 may clude mu{fne proneascrs 78,
1 osomie embodiments, the provcessor 78 may b partially or complately network-
based or coud-based. The processor 78 may or may not be loceted in g singls
physicg! location.  Addifionally, mulliple processors 78 may of may nat necessanty
be locatad it & single physical location

{ooead The uoeor Mmore image capluning npud devices 78 may be capabla ¢
ranaiving formation put from 8 user antor processon{s), and fansmiting such
information 10 e processor 78 The one or more image caphuring inpubdevices 78
may include, byl gre not imiled ©, implementaion as 3 kevboard, uchsoresn,
mouse, frackball, microphong, fingamint readser, infraved porl, slide-out keyboard,
fipaoud kevboard, oall phong, PO, video gams contioller, remole control, fax
machine, nebwork interface, speach renognilion, gesture meoogniiion, eye tmacking,
brain-computer inferface, combinations thered, andfor the ks,

§00083] The ong OF more InaEgs capturng culput devices 80 may be capable
of outputing fermation i @ form perceivable by & ussr andior procasaonis). For
emmple, the g of Mo Mags capluning outpad devites 8T may icluds, bt arg
not Emited o, implementations as a computer monilor, & sorean, 8 touchsarssn, 8
speaker. a websila, » lolevigion sef a smant phong, @ PR, a call phone, & fax
maching, 8 fwiler. 2 laotop compider, an oplical head-muuanted display (GHMDY,
gombtinations thoreof, andfor the ke, #is o be understood that iy some sxempdary
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smbodimants, the one or more image capluring inpud devices 78 and e ohg o
more image caplaing ouipul devices 80 may be implementsd g5 g single device,
such s, Torexampls, 8 ouchsoreen o & tablet

{00064} aoh of the date signals 52, 84, 80, 82, 64, 88, 88, 70, 72, andiar 74
may be prodded 16 the mage capiring and procesaing computer system 50, For

axaniple: saoh of the data signals 52, 54, 80, B3, 84,88, 88, 70, 73, andlor P4 may
be recsived by he image captusing and procsseing computarsystem 50 via the 0D
porl82. Ths HOQ port 82 may ooenprise oneg grnrs physical andforvirlud ports,

{nass] fresome ambodimernts, the ivage caplinng and processing computer
aystent 50 may b in conmunication with ong or more additional processors &4 g3
Hustrated i FIG. 4 In thiz sxample, the image caphiing and processing compuder
syztem 50 may communicate with the one or move addibons! pmceasars 34 vig &

ﬁj}’

nehwork 88, As ussd herein, the terms "network-bagsed”, "oloud-

e

>

vanations thereod, may include the provision of configursbis mmmﬁaﬁenai rEseUrees
oy demand vig interfacing with g compuder andior compuder natwork, with soflware
ancdior date ot lnast partially locsted an the compuder andior computer netivark, by
pociing procassing power of o o more natworked [rocessrs.

{aaoss] in some embodiments, the nelwork 88 may be the nternet andfor
gther nebwork For sxampls F e netegrk 88 B the Intomel, @ primary user
ntsrface of the image caplring software and/or imags manipulation sofbware may
hedelivered through nsedes of web pages. I should be noted that the primary user
iterface of the image capluring softwars andfor image manipulation softwars may
be replaced by another bype of interface, such as, or sxample, 8 Windows-hased
apptioation.

JRO08T] The neheark 88 may be aimost any type of netwark, For example, the
retwork 88 may interface by optical andior electronic interfaces, andfor myay use 8
iy of nedwork topographiss gndfor protocols Including, but nat Hmited g,
Ethemet, TORAR, ciraull swilched paths; andior combinations thereof Forexampls
1 some emibaxdiments, the network 86 may be implemanied as the World Wits Web
{or intemet), aioce! areg nebwork {(LANS, fwide area network (WaM) & mastropolilan
nehweark, & wimia&s network, @ celiuigr network, & GCidbal Syslem for Moble
Cornmunioations (GBM) nebuotk, ¢ code division multiple access {COMA) netwark, &
3G vetwork, 4G network, 8 satsllite nstwark, g radic nebwark, anopticsl network, &
cable network, 8 public switched telephone network, an Ethernet nstwork,
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cambinations therand, andor the ke, Additionally, the network 86 may use g varaly
of netwnrk g,zmtomis o permdt bl-directional interface andior communication of dats
anddfor information. I is concelvable that iy the near fullrs, smbodiments of the
present disclosure may use more advanced netwoarking lopoiogies,
{30068 The insge copiwring and processing samputer systam 50 may be
capable of intarfacing andfor communicating with the one o mors computer systems
moluding  processors 84 vig e nebwork 880 Additionally, the ong o mors
processors B4 may S capable of communicating with aach otherva the netestl 88

{annsg] The processors 84 may include, but are not Iimifed to m;;ieme; tation
A% a variety of diferent bypes of compuder systems, such a8 8 sarver system havng
mlple setvers i@ configurahon suitabis ¢ provide a commercisl computer based
bussinesy system {such az @ commardal webesite ardior daly cenier) 8 personal
compider, & sman phong, 8 nebvork-capable television set, o plevision seldop box
a iabisl, an s-book fa.ader, g lapicp computer, & deskiop compuier, & nobwark-
capable handheld devics, 2 viden game console, & server, a dighal video recordern. &
VD plaver, & Diu-Ray playver, a wenrable compuler, ¢ ubdoulicus computer
combinations thereof, andior the like. in some embodiments, the compider systems
sompniaing he processors 84 may nchule ong o mgre input devices 88, one o
more ouiput devices 8, processor sxacuiable code, andior & web browser capable
of accessing & weballe sndior communicating information andior dafa over a
network, such a8 nekwork 88 The compuder sysiams comprising the ong or more
processorg 84 may include ong or more nondrangant Mamory SOMprising processar
sxenulable code andfor software applications, for example.  The image capturing
and processing somputer system 50 may be modified o communingte with any of
thase processors 84 gndfor futurs developed davites capabla of comrmunicating with
the image capluring and processing compiter system 50 via the netwark 35,
fanarol The g or more inpud devices 88 may be ca;:)sabs‘e of moeiving
rformialion npul rom 8 usSsy, procasecrs, andior emvironment, and tansmi such
nfornalion loothe proossser 84 andfor the network 86 The ohe o more ihput
devices 88 may include, but are not lmited io, implementation as o keyboand,
wouchacreen, mouse, trackball, microphong, fingesprind reagier, infraved port, slide-out
keyboard, flip-out keybaard, call phone, FRA vides game contralier, remnte contrad,
fax maching, network interfos, spesch racogn

R

oy, gosture  mecognitfion, eye
tracking, brainoomputer interfans, tomnbinstions thereof, andior the like.
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BT The one or move ouiput devioas 80 may be capable of cuiputling
information in g form pergaivabis by 8 user andior processar(s). For exampte, the
oR% O Mare culput devices ST may includs, but are oot linlled o, inplementations
88 2 compider MOniton, & screen, & touchsoresen, & spegker. 8 websile, g lelevision
s, & st phione, 8 PDA, ol phone, afax maching, a pinter, 2 iapiop compuder,

bs)]
=
3
"{}

fival head-maounied display (OHMD], combinations thereof, andior the like.
to be undersicod that in some exemplany ambodimants, the one oF more nput

devices B8 and the ong or more oulpat devices 80 may be implamented as g single
device, such as, for saxample, a ouchsorean of & tablet

§00072) Rafer

Processng computer system 50 may inchude one or more provessons 70 working

&

gy o FEGL 4, i some smbodiments, the imags captuting and

togather, o ndependantly o exacuis processor exgcutables code, and ong or mure
memanies 52 capable of storing processor exscidaiie node. I some embodimeants,
sach elament of the Image capluring and processing computer system 50 may be
gartially or completely networkebased of cloud-based, and may of mey nol be
focatad i a single phvaicsl lotation.
JO00T 3] THE ong oF 108 [FoCessHs 76 may be impleraentsd 85 ¢ single w
olurality of processors working together, or indepandantly, © execuls the logic as
described herein. BExempiany smbodinerds of the ons or more processors 78 oy
mchide, bt are not insited to, & digitsl signal processor (USR], & central processing
unit {CPL, & field programmable gale armay (FREA), & microprocesser, & multbcors
processos, andfor combdinalion thereof, for exampie. The One oF MOMS RIOLESS0NS 78
may be capable of communicating s the network 38, dlustrated in FIG. 4, by
goehianging signais {2.¢., analog, digital, optical, gndlor the ke via ong oF mitre
piaris (8.9, physical o virlual porisy using a network protanl. s o he undersiond,
that i coartain ambodimeits, using more than one progessor 78, the processws 78
v be located remolaly from ang ancther, in the same ocation, o camprising &
ur‘;itar\; mulfi-cors processar. The onNg oF morg racessors 78 may becapable of
reading andior exsouling wocessoy sxecutable code andior capsble of creating,
manipulating, refriedng, alterdng, anddor stanng data siruchures o one o mwe
memonias 92,
§00874] The ong of more memnies 89 may be capable of slwing processa
gxacutable code.  Additionally, the one or more memories 92 may be Implementad
a8 2 conventional non-iranzsilory memory, suehy a8, for example, random {0088y

13

S

1002



W IOTTI4TRE POTASIRITAITINS

mamory (RAM), a CD-ROM, g hard diive, a solid stale drive, 3 fash diive, a3 mamaory
card, & DVD-ROM, 2 floppy disk an oplical drive, combinations thereo!, andior the
fike, for example,
{00078} in some embodiments, the ong o mors meamories 89 may be boated
i the same physical locstion a8 the image capluring and processing somputer
system 8O Aiifﬁmaix‘@my, OIS oY More memonies 82 may be located in a different
physicyl location as the images capliving and ;wsm:-essing‘ computer aystam 80, with
the Imags caplning and procesaing compatar sysfem 50 communicating with one W
OrS. ranonies 92 vig a network such as the nelwork 88, for example.  Additionaily,
one of more of the meniores 82 may be miplamentsd as a “cloud memory” e, ane
or MOre memoniss B2 may be padtisly or complstely based on of accessed using &
natwork, such ag network B&, for example).
fo007s] Refarring t FER 4, he ong or more meamories 82 may slomg processar
sxecuizble oode andior informastion comprising ong of more databases 84 and
program logie 38 (e, computer execulable iogls).  In soms smibodiments, the
procassor exscuiabds oodle may e stored as a deta shructure, such as & database
andior dale table, for eommple. For example, ong of the dplabases 4 can e g
geospatial dalabase stionng aenial images, another one of the dalabase 94 can slore
pointt clouds, and another one of the dalabase 84 can sfors the intemat and sxiemal
origntation  iformation  for geo-referencing  the images within the gsospatiad
dnlabase.
{00877} inuse, the imags capluring and processing compuder system 58 may
sxanule the grogeamn logic 86 which may Conirol the raading, manipidation, andior
stonng of date signals 52, 54, 80, 62, 84, 88,68, 70, 72, andfor 74, For sxampls, the
progrant ogic may o dala signals 82 and 54, and may store them within the one
oF mors memories 82, Each of the signals 60, 82, 84, 8§, 68, 70, 72 and 74, may
reprasant the conditions sxisting al he hslance that an obilgus image andfir nadiy
image s scquired andfor captured by the one or mors image capluding devices 34,
T 8] in some embodimeants, the image captuding and processing computer
systent 50 may {este an inage capluring signal 1o e e mors ags sapluning
devicgs 24 o thereby cause Hoke devices to aouuine andfor caplure i oblitue
mage andior & nadiy image al a pradetemined localion andior &t ¢ gredetermined

iZ}

inferval.  In some smibodiments, the image capturing and procesaing computer

systent 50 may issue the image capiuning signs! dependent o al least in part on the
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valocily of the platforrn 30 Addiionally, the image capluning and processing
compider system 5 may

&

B5Ue 2 point collection signalio the LIDAR scanner 38 o

st

theraty cause the LIDAR scanner o oolfect points &t 3 predetennined focation
andfor st g predetenmingd interval,

faaarel Frogram ingic 95 of the image capturing and processing computer
sysfem 50 may decods, 88 necessary, andir storg he aforementioned signals
withiny the memaory 82, andior associate s dala signals with the image data signals
82 coresponding thereto, or the LIDAR scanner aignal 84 corssponding theretn,
Thus, forexample, the alfituds, oneniation, roll, pich, vawand the locationof each
image captuting devics 34 relalive 1o the ground surface 33 gndior object of inlerest
for images caplured may be known. More particularly, the [X, Y, 2] lecation {a.g
fetitude, longituoe, and sifidey of an f‘%hje(:t or fovation seen within the images or
focation seen in each nage may be delermined. Bimilady, he allude, ordentalion,
roll, pltch, yaw, and the locstion of the LIDAR scamner 35 relative 1o the ground

3

surfase 32 andfor ohiect of interast or collsolion of data poinds may be known, Morg

B}

particularty, the [X, Y, 2] ipcalion {e.g., Biude, longiude, and alttude) of 8 targeted
v he determingd.  In some embodiments, location data for the

3

abyjent of locaton ma
targeted objact or location may Do calglngued within one or more database for

refrieval,
{aansg] The platformn 30 may b pilcied andior quided thvough an image

sapiuring path that may pass over a parlicuiar araa of the ground surface 32, The
rrinber of Himeas the platform 30 andior the ong or more mages caplutng devives 34
and LIDAR scanner 38 pass ovar the gres of inlevest may be Q&Q@*}L‘i@ﬁi &t lsastin
part upon the size of the grex and the amount-of defall desirad in the captured

images.
F00081] As the platform 30 passes over an ares of ntorest, 8 number of

%

images £.40., obigua images, nadir images) may be captursd by the ane oF mor
image capturing devices 34 and data points may be caplivsd by the LIDAR scannsy
35 (optonal), inosoms smbodimeants, the inages may be caplursd andfor soguined
by the one or more imege caplining devioes 34 al pradetenningd image saplure
intervals that may be dependent, ol least iy part, upon the velocity of the platform 20
For eommple, the safe fiying height for g fiked wing alroralt may be g minkoum
chearancs of 2,000 shove the ground swiace 22, and may have 8 general Torwand
fiving spesd of 120 knots.  In this example, obfigue imsgewcapuring devioss may

o
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capture 1 om o T om ground sample distances imagery, and venicel image-capluning
devices may e capsabie of captuning 2 cov v dom ground sample distance mage*}
fOOBRR The imags dals signals 52 corresponding 1o sach imags acquirsd ang
the dala point via the LIDAR scanner 38 may De received by andior stored within the
one of mre memortes 92 of the image caplring and gracessing compuiar aysiem
80 via the ¥OQ port 82, Similarly, the signals 80, B2, €4, 88, 88, 70, 72 and 74
correaponding to sach capiurad mage may be recelvad and stonad within the ona or
more smnories 82 of the mage capturing and provessing comprdar systam 50 wig
the 11O port 820 The LIDAR scarmer signals 54 may be received and stored as
LIDAR 38 point clouds,

USRS | Thus, the locatiorn of the ong o move mage capluing devices 34

ey

reiative o the ground surface 82 st e pracise moment each image is captured is
recorded within the pne or morg memades 82 and associgted with the corresponding
saptured obligue andior nagdl image,  Addiionally, iocation daty assedialed with ang
ar more ohiedd of intarest may be caldioguad and storsd within one o e
databass.

§00084] The processar 78 may weale andior siore in the ong or morg
meraories 32, One ormors output mag ad data fes. Forsxampls, (e processor

3
e
sl
8

et inags dela signale 82, signale 80, 82, 64, 88, 88, 70, 72 and 74, and
LDAR scanner signals 54 oo amwiewmsﬁame ouiput iage, data ey, and
LIDAR 30 point cloud Sles. The oulpul image, data files, and LIDAR 3D point slowd
files may includs » plurglily of captured inage fles comesponding o caplursd
oblique andfor nadit imagas, positonal data, andfor LIDAR 30 point clouds
corresponding therste, Additonally, dale associated with the one or more objaat of
interest andior images may be oatalogued and saved withinvane or morg dalshass
For sxampie, location information andior meladala may be catplogued and saved
within ang or more datgbasa.

{00088} Cratput image, data Bles, and LIDAR 30 paint dloud Rles may then be
turther wrovided, displayed and/or used for oblaining measurements of and betwasn
ahisrts depicled within ihe caplursd images, including messursmerts of variable
disiribution.  in some embodiments, the image caphwring and ;:wms,cﬁgsimg compgter

systent 80 may be usad o provide, diaplay andfor ablaln measuremmenia of and
betwean cbiecty depicled within the caplured images.  Altematively, the imege
capturing and processiyg compuler-system 50 may defiver the output mage, dalds

£
o
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files, andfor LIDAR 30 point clouds 1o oneg or miore processars, such as, for example,
the processors 84 lustealed In FIG 4 for processers 84 o provide, display anslior
obigin rmeasursnent,
{00088} in some smbodiments, delivery of the oulpul inage, dala fles, antdiar
LIDAR 30 point doud files may alse be by physicsl removal of the files from ¢
image caplwing and processing ocompulsr svetem 50 For sxamgds, the mrigsx.si
irags, dela fles, gndfor LIDAR 3B point olowd fes may be stored onva remiovatle
sforage device and tavsported o one or ouwe processors 84 I some
ambodimands, the Mage capturing and processing compuler systam 50 may provide
al isast a portion of the display andior delennineg st least & purton of the
measuraments Turther desonbad hamin
g{;{saa?fg For simplicity, tha following desonplion for messurement of objscis of
fteres! as described hersin inciicles refersnce o residential housing wherein the
ront is the objedt of interest; however, § should be undersiood by one skilled In the
art thet the methads descrdbed herain may be applied  any striusiure andior abject
of interest,  For sxample, the methods may e gpplied o any man made andfor
natural olgect (e, commerdigl buliding shructurs, tree. Jdriveway, road, inidgs,
sonorete, water, it andior the likex
{00088} FIGS. 50 Hustrate sxemplary inages that ane grmotated o sxplain
how emibodiments of the present discloswrs aufomaticatly ocate objects of infarest
and automatically generate bullding oullines reports about the obijadts of interast that
can be used for & vanely of purposes including automaled building reports, changs
detection by comparing bullding oudlines genergted from imagery of the same
bullding but capiured gt different times, and stesting of mosaic cullings through
portions of the imagery that do not containea buliding oudline,
{00088} Raferring to FIG 5, Hlustrated thersin 8 a swreen shot 100 of an
image 102 of 8 region 104 having mulliple bulidings 108, In this examgde, the region
1034 ncludes one ormore objscts of nterest with sach bullding 108 being an object
of uisrest. Roofs 108 of eadh bullding afe features of the oiscls of inderest. &
owld be noled that the ab;mﬁ:*a»} of fterest andiy fenilure{s: of the obilacs) of
inferest may b any nstesl andior mare-made obiects withins e hage For
simplicity of dascription, bulidings 108, a5 the objects of interest, and roofs 108, as
the fostures of the objscls of interesl, will be used by the foliowing desoription. |
should be noted, however, that any object of interest within v imags may be used

o
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ncluding man-mads of nonshan made obiects {84, natural objects) Furher,
chisots of byerest absent within an image may also be delermined using sysionis
and mathods described harein. Forexample, sllergions iva otprint of rass may
be determinad {La., lossof rees) using systems and methods desoniled hargdn.

LU R Generally, the ocutpid image file and dala iles may be used to geo-
reforsncs the coliected images. Exsmplary mathads for geo-referanioing the inagsry
may be found i at least UGS Patent Nos, 7424133 and ‘,;?4?‘ 388, which ams
hareby incorporated by referance in thelr entirely.  Geowsferencing aach knage

rasyite in information that can be ysed with predelemined algodthims, such 838

aingle ~ ey projection aigodtton, fo Jdetemiing ihree dimersional geographical
covrdingtes for pomis i sach imags. Using the idernal and sxtemal onentation

iforration also permity the resbwordd three-dimensional position of pixals kv be
determined using midtiple images and stereophotogrammetry pohnigques. Referring
to FIGE. 1, Band 8, 2 point doud may be ganeraled 35 discussed above wsing geo-
referenced images anglfer LIDAR dalg points.

faaoasty FIG & #Hlustrates a soreen shol 118 of a point doug 112 of the reginn
104 having the buiiding 108, In some ambodiments, the point cloud 112 may be
generated by exiracling poirts with delermined geographical eoondingtes using two
ar more mages and geo-reforanced date oblainsd fiom e image capturing ang
provesaing computer system 80 Using @ known or cafouiated distance betwaan
capiure focations of e one OF more image capluring devices 34 and stereg
photogrammetry  using multiple Images, three dimansionsl points having three
gimansiona! distances from the ang or more Mage capluring devices 34 may be
determined. I some embodiments, stevred analysls using standard slereo pair
photagrammsiry techninues may be sutomatad Iy each usge, & geographical
coondingte, such as {x ¥, 3} may correspond 10 a dale poind in the point doud 112
Ag such, sach data poind has @ hree-dimensional coordinate.

§00057] Y some embodiments, the LDAR 3D date point Tiles magy be
processed and geo-referenced woviding the point cloud #1120 For sdampls, the

LIBAR G0 dats paint fles may be processed angd geowrefersnosd -using soffware
uch a8 Reigls RiProoess apafication, distributed by Reigl loceted in Hom, Ausinia,
i some embodinents, images a

f:’}

and gaoreferenced data, In godition @ UIDAR dalg
point Mes, may be used v gensrale the point clowd Iy some embodiments, images

ba
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and georefarancad dalg, iy Heu of LIDAR dats point flag, may be used ©© generate
the point cloud 112,
0083 Raferring 10 FIGS. 1, 8 and 7, I heesdimansional spase, natiraland
man-ntads struckures may be above graund e, ground surface 32 dlusiratad
FRG. 2). The point cloud 112 may be analyzed © identify dals points within the poiyt
cloud 1122t particular slevations above ground andior classify dats points within the
point clotid at panticular elevations.  in s examphe, the poird doud 112 may be
anabyzed {o identily and clagsily ground structures 114 gndifor non-ground structuras
{ie those structures shove the ground including man-miade ohiadls and naturgl
obiects) In some sirbodimants, areas within the point-cloud 112 indicative of the
ground structures 114 may be classified 35 the ground struciure 114 andfor removed
such that further analysis can be directed o natural andior man-made structures
depicted in the point dloud 118 above the ground structure 114
fO00341 Even further, data points & perlicuiler alpvations may be solaled,
claasified andéor removad Trom the point cloud 1120 For sxampds, Jdata poirds within
the point clowd 112 not associated with sfructures st gy slevation of intersst 118 may
tie removed such that only data points of struckres &t the elevation of interest 118
ramain within a modified point doud 118, For sxampls, FiG, 7 llustrates g scraen
shot 120 of the modified point cloud 118 wharsin data poirds &t the slevation of
iterast 119 fhe, hsight by wene identifed frony the podnt cloud 1120 Bven further,
dalg poindy nol gssocistad with struclures atihe slevation of inderest 118 shown &
G, & wers Classiliad as not being associated with struntures, and then optionally
ranovad from the poind clowd 11310 oblain the modified poinl doud M8 shown in
FHE T
FOR08S] In sowme emibodimeants, he slpvation of ilerest 116 may be an
gverage or astimated slevation. Forexample FHE 7 illustrates s sorssn shot 120 of
a modified point cdoud 118 showing data points gt the slevation of interest 118 ¢of a
aatimated height bt of 3 roof Trom ground level shown i FIG. It some
smbcdintants, the elevation of interesl 118 Mgy be delermined by aaa&ysis of the
glavation gradient of the dala pamis
FREGS8Y Referring to FIGS. 1, & and 7. an object ¢of interest may be detectsyd
yaing the polnt glowd snd the ei&w ton gradisnt. For example, the objest of intersst
w8y be the bullding 108, Inone example, the remainiing dafe'pointe af e shevation
of intargst 118 may be used to classify structures I the modilad point cloud 118 as

]
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man-made struchures 122 or natural structures 134 with each dala point having a
yrique three dimensional pobvt (X v, 2) within the modified poind doud 118, In
particular, spalial relalionships betwaen each data point may be angiveed © olassily
such struciures as mansmade structres 122 (e, caused by humagnkind) or natursd
singlures 124 (e, not made or caused by humankindl,. Iy ong sxampls, the
yvanation of surface nonmsl dirsction batwesn sach point of & group of poivts and the
other poirts may be analysed fo differonfiate mar-mads structrss 122 and naturst
afructires 1340 This analysis can bg wmplementsd by analyaing a group of poinis
within 2 local gred surrounding particular points within the modified point coud 118
to defennig an onentation of @ plang filting e group of points and assigning thig
vaiua{s: o the particadar polnd Thig process can ba repasted for sither all of the
poirts in the modified point olowd V18 st have been classified as edher & man
rnade struciure or @ naturs! siruclure O & subset of the points. The local area canrbe
a mwettik of pleels that is a-subset of the modified poit clowd. The size of the maix
can be varied. The malttix Bas 8 number of pixels that can be within a rangs of 1%
o about 10% of the number of pixels withiy the modified point oloud 118 For
emmple, the loogl greg can be 8 250 phel male o the ke Onoe the

orientations have beern caloulalad, then the adjacent orientalions ars comparsd ©

£

dafanmine a locgl variation of the swiace normal dirsction, I the dats poinis
raprasent a maremade struchuae then the ol varistion: of sudace normal direction
should be gmaller hanif the dala mimés rapragsent 8 natursl structurs, such sz abes
or bush, In some embodiments, data points in which focal varistion sxcesds & pree
gelarnined amount {&.g., 10-20 degrees, and more particwlatdy 15 degrees) may be
classified ag the nalural structurs 124, Dala points Having varighions that is below he
pra-defermined amount mgy be classified as @ manvmade struclure 122, Each of the
daty points within the modified point cloud may be analysed and data poinds
positioned at or ahove the alpvalion of inferest 118 may be classifisd as naturat
shuctiaes 134 o man-made structures 132 rather thay the ground structure 114

3

FR0STY Raferang to FIGE. 7 and B, each of the data points ot the elsvation of
frterest 118 and classified as

& pad of @ mamade struciure 122 may be further

ientifisd as part of an wentifiehie stuche within an Imegs.  For example,
groupings of data points within Region A classifled aa part of man-msde structutes

P
m«

43 may be further Classified a8 building 108g; groupingy of data points within

T

Region B classifed g3 pert of man-made structures 122 niay be further classified s

p

A3
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budiching 106b: groupings of dalg points within Region © classified s gant of man-
made stnclures 122 may e fuither classified as bulidings 1080 and 108g ang

groupings of date points within Region D classifind as gant of manamade structures

122 may be furthey classifisd as bulidings 108d and 1068 bmup‘mga* of dala points
san be classified as particulsr bulldings by defecting building ouliings. Unos the
buliging outlines ars delectad, data points within the building culling are classifisd as

part of ths t)uii::iing‘
§000%8] Once groupigs within the pointaloud 112 o the modified puind dlogg
118 have been dentitied, hen the puler most boundaniss are identifiad 1o deleming
& vough sulline of the object  The rough oultine of the-objest car be relined by
corraleting the lotationg of the dals poinds i the point cloud T o8 the modifisd
point cloud T8 wilh images from ong oromure of the databazses. 84, and then
anaiysing the rasier cortent within one or Mg Images showing the objsct o more
pracisaly boate the oulline of the oblect, For example, FIG. 9 Mustraies 3 scraen
shot 138 of huiflding 1084, I some embodimenis, sdyss of the buillding 1080 may
b delected within the bnages using any shandard edge detection aigorthm,
Standard sdge Jdetection algorithms may include, but are not limited 10, 8 Laplacian
fitter, andior the ke,
FHEL In some embodiments, spectral analysls of the raster cordent can be
uged fo idettify whether dala points within the modified point cloud 118 are tkely
identifying an object of interest {e.g., bulidings W8} For example, the awtomated
oot detaction system desoribad i UE. Pslant No. SL70.018, which 18 hersby
fncorporatad by reference in #8 entirely, may be used tn identify the objsdls of
fnterest within images. Although the sttomated roof delection systan is desaribad in
aiation io detection of roofs i should be noled that such system may spplyv ©
idaniification of anw oblegt of inlerest (g, man-mede or natursd stmcwre\s}.
Generally, the auytomated objadt deteclion system may uss siatistica! analysis
analyze sections-of the inages that depict the Qi};m.t of ntaresl, g% ;31'&&*&%3‘53:
determined within the modified podnt cdoud 118, The sutomated object datection
system may fusther refine the houndany of the bulldings 108 andier oot 130
Satistica! measuras may be computad for sections of each imags.
foosiagg FIGS, 112 Hlustrste an exenipiany procdss for defermining group
desorinlor patterns used to entify objects of infersshwithin av imags ©or automatsd
abjsct dassification. The rough cutling of the object can by refinad by corrslating the

5
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focations of the dals pointy in the point goeg 112 ar the modified point cloud 118
with images from one o more of the databases 84, and then gnalyzing the raster
sordert within ong o morg images showing the objed! o move recissly iocate the
autling of the object
faaatot] Referdng to FiG 10, the valug of each pixel within the image s part of
& vecks comprsing the valuss determined for 2ach of the measures Caloulated i
that pixsbwithin an ndimensional Tealum space as shown in MG 18
gﬁ@&‘i&} Refaring o FIE. 11, & festure tansformation may be performed,
whersin inisge measures are sigbisticully analyred using clustering technigues o
group data info separable descriplor groups (e, clusters)  Image measwres may
nolade, for exampla, localized messures and neighborhood measwras,  Locsiived
maasures desoribe data points al 2 particulsr procsssing point Bxample localized
measures may hclude, g arg not Hmited o, surface fracial analysis, topologicst
satour complexity variation, andinrthe ke, Neighbomood measwes may inchude
ranging relsted neighborhood measures hat desaribe the arganization of struciure
surreunding 8 particuiar processing poinl. Examplary neighborhoosd msasurses may
imclude, but are not imited {o, radlial complexity, radial orgarization variation, andier
the Bke 1 should be noted that the number of descriptor grouns may not maaasﬁariiy
be tHe same as the number of measwres.
aanies) Descriptor groups (e, clusters) may b a new feature veciar that

i

includes any amror andior um&ﬁaémy {g.q., integrity of the point olowd} of the

F3d

3

messurements folded D & space desuribing e averags stalisticsl valus of &
struciurg or feature of a struclure {(8.¢., bui%m‘ing FE5, mof),

§0001 043 Refarrdng to FiGE 12, sach desariplor group may be comparad 1o ong
or more desoriploe groups using & siatistical model to create 8 desoripior pallerryof
ftercaiational charactedsios, For sxampls, sach descriptor group {La., clustery may
be compared © other descriptor groups using g sialistical mode! such a8 an
gasociative neuwrasl network. The groug desoripior pattems may senve 3 e basls for
wentifying andfor classifying objects of interes! andior featwres of interest within the
modified point cloud 1318,

it Rl AR gverage group deswiptor pattem mgy be generated angd oross
correlatert using an asstoigled neural network, areating ¢ single patiam template

N

{&.9., & homogenous patieny) thal may be used to delermine whith regions of the

image are fkely huilding 108 andfor raof 130, The trained newal networks may thean
27
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e the pattern template o discriminale belween the bullding 106 andfor ool 130
and other surrnunding ervdronment. For exampie, the tralned neural netwarks may
uss the homoganous patiern lemplate {o discriminate bebwasn root 130 ang norkroof
areas. DRassd on these indications, second information, .4, & bhoundary 138 (8.4,
pulline’ may be deterningd for the bullding 108 (or roof 138) as shown in FiG. 8.
joooios} Orice the boundary 138 e delermined, locations within the raster
cordent nigy Do converted o vecler form, I one examiple, the irained nswrst
nelworks may distinguish betwesn oot 130 and noneroot areas giving &y astimated
boundary for the roof 138 Such boundary may be defined in rasler format: To
convert the raster format into veotor Tormal, building comers 137 may be identifiedin
the rasler formal and used o convert sach ling segment of the boundary 138 inlo
vector-foret. Qnoe in vector formt, he boundary 138 may be slorad inone of the
databases 24 {shownin FG., yandfor fether anglvzed. Iy soms embodiments, the
raster content gy futther e geo-referanced o reabwanid lodations. For example,
the buiiging 108 may be identilied by Lattude/longitude. I some smbodiments,

z

using the boundary 138, the bullding 108 may e extracted Tom the nane 88 shown
i FIG 130 Such information may be stored as dhddual flax for each bwilding
fa.q., sho filg) in the detabase 84, or may be storsd as mulliple Wes within the
ﬁaiamsfe B4,

it hang Referming o FIGE. 7.8 andd 14, once oy obiject of ntseest is identifisd
within the modified point doud 113, festuras of interest {e.g., roofs 1302130, roof
glaments) within an image may ba ldentified on the objects of inlerest {8.g.. bullding
651080 via the mudified poirt cowd 118, the point clowd 112, o the origingl
fnagedsh I some embodiments, identification of faatures of interest (8. roofs

ff;&

13001 may e through the sudomatag c:i:;;m*t detection sysiem as described herein and
N UE Patant Noo 3070018 In some embociments, dentification of features of
intorast may be ideniified via the oniginal Image subseguent o the audomates
classification of the objedt of intereal via methods and systems as desoibed, fu
sxample, LS, Palent Mo 8 877,820 and UB. Patent No. 7,434 133, which are both
hevehy inoomorated by reference i their entirety.
{0108 0 some embndiments, elamenis withins the feglure of nterest fe.g.,
roof 1307 may be further classifisd. For exampls, FiG 14 #lustrates g sarssn shot
133 of moofs 1301304 Line zegments 134 forming the roof gy b further

3
o
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Classified using predefined roof sloments ingluding, but notlimited 10, a rake, g hig, 8
valley, an save, g idge, andior the ke
§RNR108] i some smbodiments, ong of more fealures of inlerest may be

¥

further andlvzed endior megsursments delamingd, Forexamuls, features of the
roat 130, dimernsiong of the roof 134, andier moof pitch may be de&ermén&;& using data
points within the paint cloud 112, the modifiad point cloud 118 antior the one o
more ihages. For example, roof gitch may be valouisted using data poings of the
paind cloud 112 2z saoh data point coordinales with & geogr aﬁmmi aferance (X ¥,
zh  Using dala points of the point douwd 112 located at st slevation at the op of a
peal and datz points ooated at an slavation gt the botlont of g {maik.: roof pitch may
be caloudsted.  Roof festure calculations may include, bat are not limited o

Ok

dimensions of gaves, sdgses, ridgs, sngles, andior the ke, Charsclenstics of the

roof 130 such as fealures of the roof 430, dimengons of the raaf 13, roof piteh,
congition andfor composition of the roof 130 mgy be delermined by analyaing the
e or ore nages. For sxample, i the one mors images were oblained from a
manmed sadal vehicle and included multi-speciral or hyper spectral information, then
condition or compaaition of the roof 130 may also be detemmined. The caplure
piaﬁa;‘m ay aiso be g drang, and it this instance the resclition of the ong or more
images may be sulficient (o dsterming the condilion (8., Moss, sxcassive moisturs,
hail damage, o) or cumposiion {ile, composiion, wood, siate, sio) of the roof
EH R Y in ong axarnple, boundaries may be used 1o identify changsas 1o man
made andior natural objects within an mage, For sxample, boundanes 138 {83
shown in FIGO 8 may be used o dentily changes o didings 108 andfor roof 130
pyar e, I soms embadinrents, boundaries andfor extraction techaigues may Le
ysad in fornung one or mare mosalo madsals of he object of interest. Forexampls,
boundanes 138 andior exlraction technigquss a5 desgribed hersin may e used In
fonming & mosaic modeal of the bullding 106, imagau Hustrating sach side of the
building 108 may be exiracted using the methods ax described harsin, Buch images
may beoomposed o 8 hesdmansional mosaic modal Husirsling e building
8, In another eoample, boundanies andior analysis of the fealures within the
boundariss may beanaivesd shwior desoribed within g report,
R R R Refarting fo G 10 4 and 18, 8 customer andfer coniragtyr may
receive a raport regarding evalustion of oblect(s) of interest snwor featureds) of

8
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interast.  For sxample, the ouslomer andfor oontraclor may receive a report

=

regarding evalustion of the uiiding 108 andior rood 130 FHE 15 Slustates an
gxamplary embodiment of & root repart 140, The prograns lngic 88 may provide for
ane or morg of the processors 84 dnterfacing with the imegs copluning and
procesaing computer aystem S0 over the network 88 10 provide ong or more roof
reports 140

UG R g Gmnerras‘iy, the roo! report 148 may clude, butis not imited o, one or
more dala sely 143 regading roof pitch, tolal args, wave lfengih, hip ddge length,
valley length, number of b vents, andior the ke, Additonally, the roof report 140
may includs ong or more images 144 of the bullding 108 andior voof 1300 Such

7

drages 4 may be sutomatically provided 1o the roof report 140 viw axtraction of the
bagdiding 108 andfor oot 130 a3 desuribsd hevein. Addifionally, the roof report 140
Ry inchade a customer information data st 146 (o0, customar name and contact
information), eslimated areg delall, contraciar data set 148 (8.g.. contracior name
and contract information), andlor the ke,

faaRd13} 0 some smbodiments, Jdelemination, anaivels angd measurenenls of
data associated with the objsdd of interest gndior features of interest may be
satalogued and stored i one o more database Tor retfeval. Data cataloged amg
sfored associgied with the object of interest andior feature of interest may inchals,
but i not lintited o), looation data (804 objsot of interest, sach point of the ablegt of
iterast), date sndfor tme of image crealion, algorithms used, measurgments,
metadals, foolpnnt, andior the like,  For exampls, boundsries associsted with the
object of inferes! andior fealure of interest may be spatlially catalogued using location

{en., coordinate dalg, adrass).

8801143 From the above descriplion, # is dlear thal the ventive sonoels
disgiosed and damed hergn are wall adapted io carry oul e objecls and o allain
the advaniages mentionsd herein, 85 well gx thoss nherest iy the Frvention. Whils
exemplary embodiments of the ventive concepds have bean deseribed Tor purpasss
ofthis distiosurg, 1 will be yodersiond that numercus ohanges may be mads which
will readily smggasi tﬁamseiv@s o those skilled it e gt and which gre
ancamplished within the spint of the ventive concepts disclosed and olaimesd
heradt

Ly
<
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VWhat is claimed is

1. One or more non-transitory computer readabie medium slotng @ sstof somputer
sxecutable instructions for rumning on ong o morg compudsr systems that when
gxeouted cause e ONS OF More computer systems o
classify sl izast one festure within an imags a8 & man-madke etuchure,
wharsin classification of the fagture as a2 mar-made siricture ingludes
grabyzing data pointy - within a point ologd indicative of & migiemade
sfryciure, ¢ natural structure and @ ground struciure o avlomatioally classily
ceriain of the data points within fhe point coud repressating the man-mads
structure as the marsmade struchurs;
deterinung  fiest  mfommaton abowt the man-made sthuchure by
analyzing the data poinls dassified as the man-mads sbuctur
corraialing the data poinds within the point doud dassified a5 the man-
made struclure with one of marg images; and
specteatly analyze hnage rasiar content of @t lsast ohe section of the ong or
more imeges corrsiated with the data points within the point clowd that are classified
as the man-made sttuchuos © generate second prormation in wiich the sgoong
irformiation s an update of the fisst information.

&
50
i
oo
<
=

2. The one or more {ransiiory compuler readable medium slonng the

i3
e

compider axgcutable instruclions for rurming on ong oF mors computer systems
cigin 1, wherein the manr-made structurs ies bullding having s ool
- pet of

oo
vy
B

3 The ong or more tansHory computsr readable meadium storing
gomputer exeoutabls instructions for running on ohe o more compuder systems of
claim 2, whersin the fiest information & & boundane of the building:

4. The s o mom ansiory computsr readable medinm storing He set of
sumputer exscuiside nstructions for nning on one O More computer systems of

claim 2, wherein the ssoong information s & boundary of the building.

%7

The ong or more ransitory computer readables medinm stoning the st of
somputer exsoutalds nabructions for running on ohe OF more compudar systems of

$7x}
ot
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ciaim 2, further comprising Jdetermiving an estimated roof pilch Dy analyaing data
points within the point cloud,

& The ong of more tanstory computsr readable mediun storing Hie set of
somputer executatls nstructions for nnning on ohe of more compuier systems of
claim 3 further comprising determining an estimated roof pltch by gnslyeing the one
OF pore mags

The ong or more tansitory computer readable medium stonng the set of
compater sxesulable nstuctions for s“unn‘ér‘:g N O or Mot cumpuiar eystems of
clainy 2, further comprising generating & roof report indluding ons image showing the

roof and an gstimated roof pitch.

8. The ong o more fransitory compulsr readable medium stkying the sat of
compuier axecuiable nstructions & turring on ang Or mots computer systems of
claim 1, wherein dassification of man-miade sttucires includes sisleraingtion of
shaps of a grouping of dals points.

@ The e Or more tansiory computer madable mediugy storing e set of

oy

compuder executabls ingfruclions for ranning ot ohe O More computst systams of
gigim 8, wherein determination of shape of the grouping of dats points inchudes
analyzing the grouping of data points o delerming & wvanalion of surface nonnsl
direction betweern daly points,

10, The ong o Mg ansitony compuder readable medim slaring e sel of
compuder axecuiable Distructions for vursing on ang or mors compater systems of

e

claim 1, whersin the dala poinis having & 2 valua above a first slevation are

classifind ax af least ong of the man-made sruciure and he netural strudiute

1. The one of more trgnsitory computer readabls mediun stodng the sel of
computer exscitalde inatructions for running on one o more compider syalams of

claimn 10, whersin the first infornmaiion inchwdes an ouliine of the man-made struciurs,

Ly
Yoi
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12. The aug or move ansiony compulsr saadable medium sioning the sel of
computer axgcuiable nstructions & vurming on ong oF more compister systems of
glalm 11, wherein the oulline is ¢ first ouliine, and whearain the second information is
&saound outing of the man-made structure hased upon the first outline,

13, The one or morne tansilory computer readable meadien storing the set of
computer executable insthuclions for nunning on ong of more computer eystem of
clain 1, wharsin spectral angdysis of image raster contant of st leastone section of
Hhe one oy Mmore Iages conelated with thedata poirds withing the point cloyd that are
classified az he myrn-made structurs includes grouping of dala points based onone

of aovs - Simda charscienstios

e

4. The one of more fransiory computer readabls median stotdng the set of

5

somnputer exacuiable instruglions for panning on-ong oF cre mmpu‘ter system o
claim 13 whersin sindiar characlaristios include similer spectral signaturas

18 The one of more tansilory computer readabls medium storing the set of
somputer executable instrucliong far IANING on a8 OF more camputer system of
glaim 13, wherein similar charactenstics include similar thermal signatures

16, The one of more transitory compider readabls medium slodng the set of
compider exatutable nstructions for rrming o ong of more computar system of
ciaimt 1. further comprising spatially calaloguing localion of data points associated
with the imag

17, Angulomated method parformad by atl least ong procssser running computer
gxasulable instructions stored on gt least one non-tansiory compuder readatie
madium, comgaising:

Classfying firsl data pints dentifying at least one mare-made roof struciure
withiny @ poind gleud and classifying second data points gssociated with of lsast one
ofa naturs! struclure and & ground surface fo form @ modified point cloud;

antifving gt least ohg fegtive of the man-mades roof striwlure in e modified
point deud; and

generating § roof report including the ot least one Testure.

33
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8. The gulomaied method of claim 17, wherain the at least one feature of the man-
mads roof structurs s roof pitoh.

18, The autpmated msthoed of daim 17, funiher mw‘mrsrg oregting an oulline of the
man-mads reof stuchire and sxfracing Hi1g man-a fstructure from the st

taast one WISge:

. The sutomated method of claim 17, futher compraing ::ak:usistmg roof

dimenaions of the man-mads roof struclure Gang data points of the modiliad point
cipud
1. The sutomaled mathod of clagim 17, fusther comprising caltulating raof pilch

Lsing datg points of the point cloud,

-

Z2. The gulomalad misthed ciai 1, further compnising oalculating mof features

ysing data painis of the point doud,

3

23, The sulomated method of clginy 22, wherein the roof fealures comprise ong ar
more of e following: an save, an odgs, @ ndgs, and an angle,

4. Anautomated computerized system, compasing:
& computer sysian axaculing image display and analysis software reading
gt least ong image having corresponding locstion daty indicative of

%

posiion and orienigtion of an hmage caplwring device wsed ®
sapture the image, e image depicling an oijsotof interest; and,
3t least one databasse storing data poits of a poiryt ciowd of the objact
of interest and
wherasnt the simage digpiay and analysls sofbwars oxecuted by e computer
sysiem determines gt jsolates the object of interast within the point cloud forming g
mcdified point cloud havmg one or more data points with first location coordinates of
the objedt of interest, snid generates & boundary outling having second location
soordinates of the obisct of interest using spectral anglysis of af &8s ene seotices of
the ot ieast one imegs identified with the first location coordiistes.
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25, The automated computer system of clalm 24, wheralny the nage display an
anatysis sofiware detemines and dassifies the objsot of inlerast a8 8 man-made
slrgoturs,

28, The sulomated computer systent of claim 24, wherain e image display and

analysis software determines and classifies the olject of inlersst as @ non man-

e

made siructure.

27 The sutomated computer systent of glaim 24, whereirs e image-display and

analysis soffware spatially cotalogues gnd slores the obiaat of inferest within the

25, The asulomaied compulsr system of clalm 24, whersin the image display ang
analvads sofbware denitfies, catalogues, and sioves characianstics of the object of
irierast within the gtisast one database

28, The automated computer system of claim 28, whersin al legat one characiedisiic

8 golor

R The automated compuler system of claim 38, further comgrising generaling an

venttory report compiiing stored characieriatics of the objact of intarast

Lt
o
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~ 12

Obtaining two or more images
having an objet of intersst.

% f>§§

Generating or oblaining a point cloud
on andior about the object of inferest.
+ 16

Determining elevation gradient

from point cloud data.

e l AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA .18
Delecting the object of inferest using
the point cloud and elevation gradient.
! 20

Classifying one or more fealures
of the object of interest.

¥ & 22
Determining one or more boundaries
of the object of infersst,

k& ;‘"‘24
Extracting and/or isolating the object
of image within the image.

& ;”fggi
Analyzing the object of interest,
features of interest andfor image.

FIG. 1
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Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
146018 7590 11/20/2019
Gardella Grace P.A. NGUYEN, TIEN C
80 M Street SE, 1st Floor
Washington, DC 20003 | ART UNIT PAPER NUMBER |
3694
DATE MAILED: 11/20/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/714,376 09/25/2017 Takeshi Okazaki 474139US01 8275

TITLE OF INVENTION: Platform, Systems, and Methods for Identifying Property Characteristics and Property Feature Maintenance Through Aerial Imagery
Analysis

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/20/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

146018 7590 11/20/2019 Certificate of Mailing or Transmission
Gardella Grace P.A. I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
80 M Street SE, 1st Floor addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Washington, DC 20003 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/714,376 09/25/2017 Takeshi Okazaki 474139US01 8275

TITLE OF INVENTION: Platform, Systems, and Methods for Identifying Property Characteristics and Property Feature Maintenance Through Aerial Imagery

Analysis

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/20/2020
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
NGUYEN, TIEN C 3694 705-004000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/714,376 09/25/2017 Takeshi Okazaki 474139US01 8275
| EXAMINER |
146018 7590 11/20/2019
Gardella Grace P.A. NGUYEN, TIEN C
80 M Street SE, 1st Floor
Washington, DC 20003 | ART UNIT PAPER NUMBER |

3694

DATE MAILED: 11/20/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes awar1eog? a violation or potential violation of law or regulation.



Application No. Applicant(s)
) o 15/714,376 Okazaki, Takeshi
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TIEN C NGUYEN 3694 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to RCE 11/5/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-2,4 and 7-23 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) (J None of the:
1. OJ Certified copies of the priority documents have been received.
2. (J Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

() including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. lv¥i Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material
4.(] Interview Summary (PTO-413),
Paper No./Mail Date.

/TIEN C NGUYEN/
Primary Examiner, Art Unit 3694

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191108
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Application/Control Number: 15/714,376 Page 2
Art Unit: 3694

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AlA.

Examiner’s Statement of Reasons for Allowance

1. The following is an Allowance in response RCE filed on 11/5/2019.

2. IDS filed on 11/5/2019 have been acknowledged and considered by the Office.
3. Claims 1-2, 4 and 7-23 were previously presented.

4. Therefore, claims 1-2, 4 and 7-23 are pending and allowed below.

Reasons for Allowance
5. The following is an examiner’s statement of reasons for allowance:

Regarding the 35 USC 101 in view of Alice rejections, Applicant’s claims recite the
additional limitations of “obtaining, by processing circuitry of a computing system responsive to
receiving the request, an aerial image of a geographic region including the
property; extracting, by the processing circuitry, one or more of a plurality of features from the
aerial image corresponding to the property characteristic, wherein the extracted features include
pixel groupings representing the property characteristic: determining, by the processing
circuitry from the extracted features, the a property characteristic classification for the property
characteristic, wherein determining the property characteristic classification includes applying
the pixel groupings for the property characteristic to a first machine learning classifier trained to
identify property characteristics from a set of pixel groupings; determining, by the processing
circuitry based on the identified property characteristic and the extracted features, a condition
classification for the property characteristic, wherein identifying the condition classification
includes applying the pixel groupings for the property characteristic to a second machine
learning classifier trained to identify property characteristic conditions from a set of pixel
groupings; determining, by the processing circuitry based in part on the property characteristic

classification and the condition classification, a risk estimate of damage to the property due to
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Application/Control Number: 15/714,376 Page 3
Art Unit: 3694

one or more disasters; and returning, to the user at the remote computing device via a graphical
user interface responsive to receiving the request, a condition assessment of the
property characteristic including the condition classification and the risk estimate of damage
to the property due to the one or more disasters”, when viewed as an ordered combination,
these additional limitations of the claims are applying or using the judicial exception in some
other meaningful way beyond generally linking the use of the judicial exception to a particular
technological environment. Thus, the claims are patent eligible.

Regarding the 35 USC 103 rejections, Swanson et al. (8,775,219) teaches a method and
a system relates to using remote sensing capabilities like hyperspectral imaging to identify roof
characteristics for insurance purposes. Downey et al. (2015/0325064) teaches methods,
systems, and apparatus, including computer programs encoded on computer storage media, for
unmanned aerial vehicle authorization and geofence envelope determination. Swanson and
Downey does not teach a method and a system for automatically categorizing a repair condition
of a property characteristic, comprising: receiving, from a user at a remote computing device, a
request for a property condition classification, wherein the property classification request
includes identification of a property and at least one property characteristic; obtaining, by
processing circuitry of a computing system responsive to receiving the request, an aerial image
of a geographic region including the property; extracting, by the processing circuitry, one or
more of a plurality of features from the aerial image corresponding to the property characteristic,
wherein the extracted features include pixel groupings representing the property
characteristic: determining, by the processing circuitry from the extracted features, the a
property characteristic classification for the property characteristic, wherein determining the
property characteristic classification includes applying the pixel groupings for the property
characteristic to a first machine learning classifier trained to identify property characteristics
from a set of pixel groupings; determining, by the processing circuitry based on the identified

property characteristic and the extracted features, a condition classification for the
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Application/Control Number: 15/714,376 Page 4
Art Unit: 3694

property characteristic, wherein identifying the condition classification includes applying the pixel
groupings for the property characteristic to a second machine learning classifier trained to
identify property characteristic conditions from a set of pixel groupings; determining, by the
processing circuitry based in part on the property characteristic classification and the condition
classification, a risk estimate of damage to the property due to one or more disasters;

and returning, to the user at the remote computing device via a graphical user

interface responsive to receiving the request, a condition assessment of the

property characteristic including the condition classification and the risk estimate of damage

to the property due to the one or more disasters”.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Reasons
for Allowance.”

Conclusion
6. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to TIEN C. NGUYEN whose telephone number is 571-270-5108. The
examiner can normally be reached on Monday-Friday (6am-2pm EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Ben Sigmond can be reached on 303-297-4411. The fax phone number for the organization
where this application or proceeding is assigned is 571-270-6108.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications may
be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR system,

see http:/pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system,

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
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Application/Control Number: 15/714,376 Page 5
Art Unit: 3694

assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks
P.O. Box 1450 Alexandria, VA 22313-1450
or faxed to 571-273-8300.

Hand delivered responses should be brought to the United States Patent and Trademark

Office Customer Service Window:

Randolph Building 401 Dulany Street Alexandria, VA 22314.

/TIEN C NGUYEN/
Primary Examiner, Art Unit 3694

1051




Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

15/714,376 Reexamination
Okazaki, Takeshi
Examiner Art Unit
TIEN C NGUYEN 3694 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
* [ A | US-6732120-B1 05-2004 Du; Mike G01C21/20 715/764
* B | US-8775219-B2 07-2014 Swanson; Aaron L. G06Q50/16 705/4
* | C | US-20090265193-A1 10-2009 COLLINS; Dean G06Q30/0185 705/4
* | D | US-20150325064-A1 11-2015 Downey; Jonathan G08G5/0026 701/29.3
* [ E | US-9846915-B2 12-2017 Howe; Richard L. G06Q40/08 171
* F | US-20160086285-A1 03-2016 Jordan Peters; Julie A. G06Q40/08 705/4
* | G | US-20130226667-A1 08-2013 Terrazas; Alex G06Q30/0205 705/7.34
* | H | US-20050063563-A1 03-2005 Soliman, Samir S. HO4N1/00204 382/104
* | US-8731234-B1 05-2014 Ciarcia; Christopher Albert G06K9/00637 382/100
* | J | US-20140032433-A1 01-2014 Eick; Stephen G. G06Q50/163 705/314
* | K | US-20100215212-A1 08-2010 Flakes, JR.; Malcolm S. G01M5/0025 382/100
* L | US-8346578-B1 01-2013 Hopkins, lll; John Chandler G06Q40/00 382/100
* [ M | US-20100179787-A2 07-2010 Pershing; Chris G06Q10/00 702/156
FOREIGN PATENT DOCUMENTS

* 00untlrj;/ogg£i?:rr’:lbirlgii; Code MI\/ID- ?}?(YY Country Name CPC Classification
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Q
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S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U Systems and Methods for Insurers to Monitor Continuously Structural Status of Insured Homes, IP.com Number:

IPCOMO000177511D, December 16, 2008. (Year: 2008).
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X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
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National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).
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may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.C.N/

EFS Web 2.1.18 1071




EAST Search History

EAST Search History (Prior Art)

Ref # | Hits Search Query DBs Default | Plurals| Time
Operator Stamp
L1 399871 receiv$3 near7 request$3 USPAT OR ON 2019/11/11
05:27
L2 142259 (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:29
(characteristic$3 or identification$3)
L3 7105 1 and 2 USPAT OR ON 2019/11/11
05:29
L4 8039 aerial$3 near7 imag$3 USPAT OR ON 2019/11/11
05:29
L5 46894 | (geographic$3) near7 (region$3 or USPAT OR ON 2019/11/11
boundar$3) 05:30
L6 791 4 and 5 USPAT OR ON 2019/11/11
05:30
L7 30 3 and 6 USPAT OR ON 2019/11/11
05:30
L8 4 ("5519809" | "5559707" | "5966135" | US-PGPUB; | OR ON 2019/11/11
"6732120").PN. OR ("9760649").URPN. USPAT; 05:31
USOCR
L9 134 ("5193185" | "5214757" | "5418906" | US-PGPUB; | OR ON 2019/11/11
"5426780" | "5751612" | "5953722" | USPAT,; 05:32
"5963956" | "5968109" | "5974419" | USOCR
"6047280" | "6282489").PN. OR
("6732120").URPN.
L10 26181 | (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:33
(damag$3)
L11 106 (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:33
(damag$3) with disaster$3
L12 4 11 and 3 USPAT OR ON 2019/11/11
05:33
L13 2 ("20180089763").PN. US-PGPUB; | OR ON 2019/11/11
USPAT,; 05:34
USOCR,;
DERWENT
L14 0 ("2018/0089763").URPN. USPAT OR ON 2019/11/11
05:35
L15 10 11 and 4 USPAT OR ON 2019/11/11
05:35
L16 13 ("20080262789" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20090326383" | "7317416" | "7944559" | USPAT,; 05:36
"8346578").PN. OR ("8775219").URPN. USOCR
L17 174 ("2009/0265193").URPN. USPAT OR ON 2019/11/11
05:37
L18 80 ("20080059068" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20100012776" | "20100215212" | USPAT; 05:37
"20100228418" | "20100286859" | USOCR

"20110270470" | "20120197461" |
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"20120250010" | "20120271461" |
"20130206915" | "20130216089" |
"20130238168" | "20140061376" |
"20140259549" | "20140267627" |
"20140277842" | "20140316614" |
"20140316616" | "20140336928" |
"20150325064" | "20150343644" |
"20150344136" | "20150377405" |
"20160004795" | "20160176542" | "4818990"
| "5575438" | "7400384" | "7496226" |
"7872794" | "7929125" | "8060270" |
"8207484" | "8212995" | "8346578" |
"8818572" | "8830485" | "8872818" |
"8874283" | "8896819" | "8997362" |
"9009000" | "9129355" | "9152863" |
"9162753" | "9256225" | "9256994" |
"9273981").PN. OR ("9513635"). URPN.
L19 16 ("2015/0325064").URPN. USPAT OR ON 2019/11/11
05:39
L20 49 ("20020109829" | "20030137645" | US-PGPUB; | OR ON 2019/11/11
"5345304" | "6865034").PN. OR USPAT,; 05:40
("7400384").URPN. USOCR
L21 80 ("20080059068" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20100012776" | "20100215212" | USPAT,; 05:40
"20100228418" | "20100268409" | USOCR
"20100286859" | "20110270470" |
"20120170797" | "20120197461" |
"20120250010" | "20120271461" |
"20130206915" | "20130216089" |
"20130238168" | "20140061376" |
"20140259549" | "20140267627" |
"20140277842" | "20140316614" |
"20140316616" | "20140324405" |
"20140336928" | "20150325064" |
"20150343644" | "20150344136" |
"20150377405" | "20160004795" |
"20160176542" | "4818990" | "5575438" |
"7400384" | "7496226" | "7872794" |
"7929125" | "8060270" | "8207484" |
"8212995" | "8346578" | "8818572" |
"8830485" | "8872818" | "8874283" |
"8896819" | "8997362" | "9009000" |
"9129355" | "9152863" | "9162753" |
"9256225" | "9256994" | "9273981" |
"9310221" | "9329599" | "9340283" |
"9403593" | "9406237").PN. OR
("9609288"). URPN.
L1 449 (extract$3) with ((aerial$3) near7 (imag$3)) | USPAT OR ON 2019/11/11
10:32
L2 41745 | pixel$3 near7 (group$3 or grouping$3) USPAT OR ON 2019/11/11
10:33
L3 54 1 and 2 USPAT OR ON 2019/11/11
10:33
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L4

6016

(property or properties or house or houses or
"real property" or resident$3) near?7
(classif$3)

USPAT

OR

ON

2019/11/11
10:34

LS

3and 4

USPAT

OR

ON

2019/11/11
10:34

L6

47173

(risk$3 or damag$3) near?7 (estimat$3 or
determin$3)

USPAT

OR

ON

2019/11/11
10:35

L7

5and 6

USPAT

OR

ON

2019/11/11
10:35

L8

40

("20050251427" | "20060095304" |
"20080103841" | "20090063234" |
"20090265193" | "20090276708" |
"20100179787" | "20100215212" |
"20100257477" | "20130117078" |
"20130297353" | "20140032433" |
"20140039935" | "20140149144" |
"20150332355" | "20160086285" | "6098070"
| "6219930" | "7676061" | "8078875" |
"8170840" | "8209152" | "8346578" |
"8401222" | "8401877" | "8515125" |
"8670961" | "8731234" | "8756085" |
"8774525" | "8775219" | "8818572" |
"8818770" | "8825454" | "8874454" |
"8929586" | "8977520" | "8995757" |
"9002719").PN. OR ("9846915").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:38

L9

51

("2623291" | "2623292" | "3029522" |
"3890715" | "4131998" | "4353988" |
"4389782" | "4435769" | "4507872" |
"4517748" | "4896428" | "5128859" |
"5293309" | "5317503" | "5377098" |
"5491902").PN. OR ("6219930").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:39

L10

17

("20020154574" | "20040016159" |
"20040073434" | "2431827" | "3111736" |
"3456373" | "6219930" | "6775935").PN. OR
("7331133").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:40

L11

127

("20010041993" | "20020055861" |
"20020072975" | "20020120475" |
"20020133721" | "20020158968" |
"20020161533" | "20030028296" |
"20030112263" | "20030120519" |
"20030154111" | "20030233261" |
"20040039577" | "20040044549" |
"20040103010" | "20040128155" |
"20040133317" | "20040186744" |
"20050046597" | "20050083413" |
"20050108065" | "20050125117" |
"20050131596" | "20050146604" |
"20050251427" | "20060114531" |
"20060132291" | "20060155616" |
"20060200307" | "20070061109" |
"20070100669" | "20070247331" |
"20070250232" | "20080046261" |
"20080189142" | "20080222005" |

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:40
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"20080267487" | "20080281658" |
"20090002364" | "20090015585" |
"20090018859" | "20090092336" |
"20090138290" | "20090150200" |
"20090265193" | "20090290787" |
"20090318121" | "20100057498" |
"20100214797" | "20100293114" |
"20100316288" | "20110022489" |
"20110026673" | "20110041088" |
"20110060648" | "20110093159" |
"20110209074" | "20110218825" |
"20110264582" | "20110313936" |
"20110313951" | "20120029759" |
"20120109660" | "20120131504" |
"20120136802" | "20120245767" |
"20120297337" | "20130080291" |
"20130177134" | "20130317861" |
"20130325753" | "20140074865" |
"20140081876" | "20140082563" |
"20140085086" | "20140095339" |
"20140201022" | "20140316825" |
"20150012169" | "20170147991" | "3308845"
| "3675800" | "4569531" | "4981318" |
"5317503" | "5343628" | "5392388" |
"5657233" | "5673025" | "5833294" |
"5839112" | "5853215" | "6052631" |
"6554183" | "6843599" | "6920197" |
"7089592" | "7331133").PN. OR ("7497618" |

"7602143" | "7636676" | "7889931" |
"7974859" | "8061752" | "8095394" |
"8131417" | "8151209" | "8311856" |

|
|
|
"8335606" | "8407139" | "8478480" |
|
|
|

"8650068" | "8712893" | "8799034" |
"8954226" | "9020096" | "9291544" |
"9292544" | "9424606" | "9684934" |

"9791590" | "D396455" | "D461822" |
"D722606" | "D726741" | "D727928").PN. OR
("10304137").URPN.

L12 125 ("2002/0133721").URPN. USPAT OR ON 2019/11/11
10:40
L13 71 ("20010032192" | "20020120846" | US-PGPUB; | OR ON 2019/11/11
"20020133721" | "20030074471" | USPAT; 10:40
"20030187783" | "20040039686" | USOCR

"20040111305" | "20050039036" |
"20050043961" | "20050084083" |
"20050091524" | "20050160280" |
"20050190905" | "20050278550" |
"20060149674" | "20060236395" |
"20070084912" | "20070106582" |
"20070112667" | "20070203732" |
"20080040275" | "20080109392" |
"20080172316" | "20080203170" |
"20080253645" | "20080283596" |

11/11/2019 10:19:22 AM
C:\Users\Documents\EAST\Workspaces\15714376.wsp

1075




EAST Search History

"20090012896" | "20090099959" |
"20090132347" | "20090210444" |
"20100005013" | "20100076890" |
"20100094791" | "20100106611" |
"20100145836" | "20100169163" |
"20100191661" | "20100223164" |
"20100228656" | "20110022483" |

"20110173116" | "20120101927" | "5627886"

| "6330546" | "6598030" | "6636833" |
"6658393" | "6839682" | "7058597" |
"7089592" | "7246740" | "7263506" |
"7313545" | "7562814" | "7603331" |
"7761379" | "7793835" | "7925607" |

"7984500" | "7991689" | "8020763").PN. OR

("8458069").URPN.

L14 427 ("5335265" | "5335278" | "5345595" | US-PGPUB; | OR ON 2019/11/11
"5351290").PN. OR ("5627886").URPN. USPAT; 10:41
USOCR
L15 622 ("5032979" | "5517519" | "5579222" | US-PGPUB; | OR ON 2019/11/11
"5590245" | "5614940" | "5619656" | USPAT; 10:41
"5627886" | "5678041" | "5696965" | USOCR
"5706507" | "5727159" | "5796952").PN. OR
("6018619").URPN.
L16 8 ("20140316614" | "20150371543" | US-PGPUB; | OR ON 2019/11/11
"20160012730" | "20160224932" | USPAT; 10:42
"20160292696" | "20170011340" | USOCR
"20170011343" | "20170148467").PN. OR
("10102758").URPN.
L17 8348 aerial$3 near7 imag$3 USPAT OR ON 2019/11/11
10:42
L18 49314 | (geographic$3) near7 (region$3 or USPAT OR ON 2019/11/11
boundar$3) 10:42
L19 849 L17 and L18 USPAT OR ON 2019/11/11
10:42
L20 6 ("20060122776" | "20070025595" | US-PGPUB; | OR ON 2019/11/11
"20130226667" | "20190050625" | USPAT; 10:57
"20190130641" | "9389084").PN. OR USOCR
("10339646").URPN.
L21 7 ("20060239537" | "20130141540" | US-PGPUB; | OR ON 2019/11/11
"20150169723").PN. OR ("9389084").URPN. USPAT; 10:57
USOCR
L22 6 ("20060122776" | "20070025595" | US-PGPUB; | OR ON 2019/11/11
"20130226667" | "20190050625" | USPAT; 10:57
"20190130641" | "9389084").PN. OR USOCR
("10339646").URPN.
L23 10 ("2013/0226667").URPN. USPAT OR ON 2019/11/11
10:57
L24 849 L17 and L18 USPAT OR ON 2019/11/11
10:58
L25 12 ("20040239688" | "20050063563" | US-PGPUB; | OR ON 2019/11/11
"20060267803" | "20120038633" | USPAT; 10:58
"20150317597" | "20160300375" | USOCR
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"20160366546" | "20170371897" | "7248285"
| "7590259" | "9652681" | "9939813").PN. OR
("10290137").URPN.

L26 10 ("2012/0038633").URPN. USPAT OR ON 2019/11/11
10:58
L27 12 ("20040239688" | "20050063563" | US-PGPUB; | OR ON 2019/11/11
"20060267803" | "20120038633" | USPAT,; 10:59
"20150317597" | "20160300375" | USOCR
"20160366546" | "20170371897" | "7248285"
| "7590259" | "9652681" | "9939813").PN. OR
("10290137").URPN.
L28 10 ("2012/0038633").URPN. USPAT OR ON 2019/11/11
10:59
St 399871 receiv$3 near7 request$3 USPAT OR ON 2019/11/11
05:27
2 142259 (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:29
(characteristic$3 or identification$3)
S3 7105 S1 and 82 USPAT OR ON 2019/11/11
05:29
A 8039 aerial$3 near7 imag$3 USPAT OR ON 2019/11/11
05:29
S5 46894 | (geographic$3) near7 (region$3 or USPAT OR ON 2019/11/11
boundar$3) 05:30
S6 791 $4 and S5 USPAT OR ON 2019/11/11
05:30
s7 30 83 and S6 USPAT OR ON 2019/11/11
05:30
S8 4 ("5519809" | "5559707" | "5966135" | US-PGPUB; | OR ON 2019/11/11
"6732120").PN. OR ("9760649"). URPN. USPAT,; 05:31
USOCR
S9 134 ("5193185" | "5214757" | "5418906" | US-PGPUB; | OR ON 2019/11/11
"5426780" | "5751612" | "5953722" | USPAT,; 05:32
"5963956" | "5968109" | "5974419" | USOCR
"6047280" | "6282489").PN. OR
("6732120").URPN.
S10 26181 | (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:33
(damag$3)
S11 106 (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:33
(damag$3) with disaster$3
S12 4 S11 and S3 USPAT OR ON 2019/11/11
05:33
S13 2 ("20180089763").PN. US-PGPUB; | OR ON 2019/11/11
USPAT,; 05:34
USOCR;
DERWENT
S14 0 ("2018/0089763").URPN. USPAT OR ON 2019/11/11
05:35
S15 10 S11 and S4 USPAT OR ON 2019/11/11
05:35
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S16 13 ("20080262789" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20090326383" | "7317416" | "7944559" | USPAT,; 05:36
"8346578").PN. OR ("8775219").URPN. USOCR

S17 174 ("2009/0265193").URPN. USPAT OR ON 2019/11/11

05:37

S18 80 ("20080059068" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20100012776" | "20100215212" | USPAT,; 05:37
"20100228418" | "20100286859" | USOCR
"20110270470" | "20120197461" |
"20120250010" | "20120271461" |
"20130206915" | "20130216089" |
"20130238168" | "20140061376" |
"20140259549" | "20140267627" |
"20140277842" | "20140316614" |
"20140316616" | "20140336928" |
"20150325064" | "20150343644" |
"20150344136" | "20150377405" |
"20160004795" | "20160176542" | "4818990"
| "5575438" | "7400384" | "7496226" |
"7872794" | "7929125" | "8060270" |
"8207484" | "8212995" | "8346578" |
"8818572" | "8830485" | "8872818" |
"8874283" | "8896819" | "8997362" |
"9009000" | "9129355" | "9152863" |
"9162753" | "9256225" | "9256994" |
"9273981").PN. OR ("9513635").URPN.

S19 16 ("2015/0325064").URPN. USPAT OR ON 2019/11/11

05:39

S20 49 ("20020109829" | "20030137645" | US-PGPUB; | OR ON 2019/11/11
"5345304" | "6865034").PN. OR USPAT,; 05:40
("7400384").URPN. USOCR

S21 80 ("20080059068" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20100012776" | "20100215212" | USPAT,; 05:40
"20100228418" | "20100268409" | USOCR

"20100286859" | "20110270470" |
"20120170797" | "20120197461" |
"20120250010" | "20120271461" |
"20130206915" | "20130216089" |
"20130238168" | "20140061376" |
"20140259549" | "20140267627" |
"20140277842" | "20140316614" |
"20140316616" | "20140324405" |
"20140336928" | "20150325064" |
"20150343644" | "20150344136" |
"20150377405" | "20160004795" |
"20160176542" | "4818990" | "5575438" |
"7400384" | "7496226" | "7872794" |
"7929125" | "8060270" | "8207484" |
"8212995" | "8346578" | "8818572" |
"8830485" | "8872818" | "8874283" |
"8896819" | "8997362" | "9009000" |
"9129355" | "9152863" | "9162753" |
"9256225" | "9256994" | "9273981" |
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"9310221" | "9329599" | "9340283" |
"9403593" | "9406237").PN. OR
("9609288").URPN.

"20020161533" | "20030028296" |
"20030112263" | "20030120519" |
"20030154111" | "20030233261" |
"20040039577" | "20040044549" |
"20040103010" | "20040128155" |
"20040133317" | "20040186744" |
"20050046597" | "20050083413" |

S22 8 "8775219" USPAT OR ON 2019/11/11
06:19
L17 8348 aerial$3 near7 imag$3 USPAT OR ON 2019/11/11
10:42
L18 49314 | (geographic$3) near7 (region$3 or USPAT OR ON 2019/11/11
boundar$3) 10:42
L19 849 L17 and L18 USPAT OR ON 2019/11/11
10:42
L20 6 ("20060122776" | "20070025595" | US-PGPUB; | OR ON 2019/11/11
"20130226667" | "20190050625" | USPAT; 10:57
"20190130641" | "9389084").PN. OR USOCR
("10339646"). URPN.
L21 7 ("20060239537" | "20130141540" | US-PGPUB; | OR ON 2019/11/11
"20150169723").PN. OR ("9389084").URPN. USPAT; 10:57
USOCR
L22 6 ("20060122776" | "20070025595" | US-PGPUB; | OR ON 2019/11/11
"20130226667" | "20190050625" | USPAT; 10:57
"20190130641" | "9389084").PN. OR USOCR
("10339646"). URPN.
L23 10 ("2013/0226667").URPN. USPAT OR ON 2019/11/11
10:57
L24 849 L17 and L18 USPAT OR ON 2019/11/11
10:58
L25 12 ("20040239688" | "20050063563" | US-PGPUB; | OR ON 2019/11/11
"20060267803" | "20120038633" | USPAT; 10:58
"20150317597" | "20160300375" | USOCR
"20160366546" | "20170371897" | "7248285"
| "7590259" | "9652681" | "9939813").PN. OR
("10290137").URPN.
L26 10 ("2012/0038633").URPN. USPAT OR ON 2019/11/11
10:58
L27 12 ("20040239688" | "20050063563" | US-PGPUB; | OR ON 2019/11/11
"20060267803" | "20120038633" | USPAT; 10:59
"20150317597" | "20160300375" | USOCR
"20160366546" | "20170371897" | "7248285"
| "7590259" | "9652681" | "9939813").PN. OR
("10290137").URPN.
L28 10 ("2012/0038633").URPN. USPAT OR ON 2019/11/11
10:59
L11 127 ("20010041993" | "20020055861" | US-PGPUB; | OR ON 2019/11/11
"20020072975" | "20020120475" | USPAT; 10:40
"20020133721" | "20020158968" | USOCR
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"20050108065" | "20050125117" |
"20050131596" | "20050146604" |
"20050251427" | "20060114531" |
"20060132291" | "20060155616" |
"20060200307" | "20070061109" |
"20070100669" | "20070247331" |
"20070250232" | "20080046261" |
"20080189142" | "20080222005" |
"20080267487" | "20080281658" |
"20090002364" | "20090015585" |
"20090018859" | "20090092336" |
"20090138290" | "20090150200" |
"20090265193" | "20090290787" |
"20090318121" | "20100057498" |
"20100214797" | "20100293114" |
"20100316288" | "20110022489" |
"20110026673" | "20110041088" |
"20110060648" | "20110093159" |
"20110209074" | "20110218825" |
"20110264582" | "20110313936" |
"20110313951" | "20120029759" |
"20120109660" | "20120131504" |
"20120136802" | "20120245767" |
"20120297337" | "20130080291" |
"20130177134" | "20130317861" |
"20130325753" | "20140074865" |
"20140081876" | "20140082563" |
"20140085086" | "20140095339" |
"20140201022" | "20140316825" |
"20150012169" | "20170147991" | "3308845"
| "3675800" | "4569531" | "4981318" |
"5317503" | "5343628" | "5392388" |
"5657233" | "5673025" | "5833294" |
"5839112" | "5853215" | "6052631" |
"6554183" | "6843599" | "6920197" |
"7089592" | "7331133").PN. OR ("7497618" |

"7602143" | "7636676" | "7889931" |
"7974859" | "8061752" | "8095394" |
"8131417" | "8151209" | "8311856" |

|
|
|
"8335606" | "8407139" | "8478480" |
|
|
|

"8650068" | "8712893" | "8799034" |
"8954226" | "9020096" | "9291544" |
"9292544" | "9424606" | "9684934" |

"9791590" | "D396455" | "D461822" |
"D722606" | "D726741" | "D727928").PN. OR
("10304137").URPN.
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C:\Users\Documents\EAST\Workspaces\15714376.wsp

1080



EAST Search History

EAST Search History (I nterference)

Ref # | Hits Search Query DBs Default | Plurals| Time
Operator Stamp
L1 399871 receiv$3 near7 request$3 USPAT OR ON 2019/11/11
05:27
L2 142259 (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:29
(characteristic$3 or identification$3)
L3 7105 1 and 2 USPAT OR ON 2019/11/11
05:29
L4 8039 aerial$3 near7 imag$3 USPAT OR ON 2019/11/11
05:29
L5 46894 | (geographic$3) near7 (region$3 or USPAT OR ON 2019/11/11
boundar$3) 05:30
L6 791 4 and 5 USPAT OR ON 2019/11/11
05:30
L7 30 3 and 6 USPAT OR ON 2019/11/11
05:30
L8 4 ("5519809" | "5559707" | "5966135" | US-PGPUB; | OR ON 2019/11/11
"6732120").PN. OR ("9760649").URPN. USPAT; 05:31
USOCR
L9 134 ("5193185" | "5214757" | "5418906" | US-PGPUB; | OR ON 2019/11/11
"5426780" | "5751612" | "5953722" | USPAT,; 05:32
"5963956" | "5968109" | "5974419" | USOCR
"6047280" | "6282489").PN. OR
("6732120").URPN.
L10 26181 | (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:33
(damag$3)
L11 106 (property or properties or house or houses or | USPAT OR ON 2019/11/11
"real property" or resident$3) near?7 05:33
(damag$3) with disaster$3
L12 4 11 and 3 USPAT OR ON 2019/11/11
05:33
L13 2 ("20180089763").PN. US-PGPUB; | OR ON 2019/11/11
USPAT,; 05:34
USOCR,;
DERWENT
L14 0 ("2018/0089763").URPN. USPAT OR ON 2019/11/11
05:35
L15 10 11 and 4 USPAT OR ON 2019/11/11
05:35
L16 13 ("20080262789" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20090326383" | "7317416" | "7944559" | USPAT,; 05:36
"8346578").PN. OR ("8775219").URPN. USOCR
L17 174 ("2009/0265193").URPN. USPAT OR ON 2019/11/11
05:37
L18 80 ("20080059068" | "20090265193" | US-PGPUB; | OR ON 2019/11/11
"20100012776" | "20100215212" | USPAT; 05:37
"20100228418" | "20100286859" | USOCR

"20110270470" | "20120197461" |
"20120250010" | "20120271461" |

11/11/2019 10:19:22 AM
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"20130206915" | "20130216089" |
"20130238168" | "20140061376" |
"20140259549" | "20140267627" |
"20140277842" | "20140316614" |
"20140316616" | "20140336928" |
"20150325064" | "20150343644" |
"20150344136" | "20150377405" |
"20160004795" | "20160176542" | "4818990"
| "5575438" | "7400384" | "7496226" |

"7872794" | "7929125" | "8060270" |
"8207484" | "8212995" | "8346578" |
"8818572" | "8830485" | "8872818" |

"9009000" | "9129355" | "9152863" |
"9162753" | "9256225" | "9256994" |
"9273981").PN. OR ("9513635"). URPN.

|
|
|
"8874283" | "8896819" | "8997362" |
|
|

L19

16

("2015/0325064"). URPN.

USPAT

OR

ON

2019/11/11
05:39

L20

49

("20020109829" | "20030137645" |
"5345304" | "6865034").PN. OR
("7400384").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
05:40

L21

80

("20080059068" | "20090265193" |
"20100012776" | "20100215212" |
"20100228418" | "20100268409" |
"20100286859" | "20110270470" |
"20120170797" | "20120197461" |
"20120250010" | "20120271461" |
"20130206915" | "20130216089" |
"20130238168" | "20140061376" |
"20140259549" | "20140267627" |
"20140277842" | "20140316614" |
"20140316616" | "20140324405" |
"20140336928" | "20150325064" |
"20150343644" | "20150344136" |
"20150377405" | "20160004795" |
"20160176542" | "4818990" | "5575438" |
"7400384" | "7496226" | "7872794" |
"7929125" | "8060270" | "8207484" |
"8212995" | "8346578" | "8818572" |
"8830485" | "8872818" | "8874283" |
"8896819" | "8997362" | "9009000" |
"9129355" | "9152863" | "9162753" |
"9256225" | "9256994" | "9273981" |
"9310221" | "9329599" | "9340283" |
"9403593" | "9406237").PN. OR
("9609288").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
05:40

L1

449

(extract$3) with ((aerial$3) near7 (imag$3))

USPAT

OR

ON

2019/11/11
10:32

L2

41745

pixel$3 near7 (group$3 or grouping$3)

USPAT

OR

ON

2019/11/11
10:33

L3

54

1and 2

USPAT

OR

ON

2019/11/11
10:33

L4

6016

(property or properties or house or houses or

USPAT

OR

ON

2019/11/11

11/11/2019 10:19:22 AM
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"real property" or resident$3) near?7
(classif$3)

10:34

LS

3and 4

USPAT

OR

ON

2019/11/11
10:34

L6

47173

(risk$3 or damag$3) near?7 (estimat$3 or
determin$3)

USPAT

OR

ON

2019/11/11
10:35

L7

5and 6

USPAT

OR

ON

2019/11/11
10:35

L8

40

("20050251427" | "20060095304" |
"20080103841" | "20090063234" |
"20090265193" | "20090276708" |
"20100179787" | "20100215212" |
"20100257477" | "20130117078" |
"20130297353" | "20140032433" |
"20140039935" | "20140149144" |
"20150332355" | "20160086285" | "6098070"
| "6219930" | "7676061" | "8078875" |
"8170840" | "8209152" | "8346578" |
"8401222" | "8401877" | "8515125" |
"8670961" | "8731234" | "8756085" |
"8774525" | "8775219" | "8818572" |
"8818770" | "8825454" | "8874454" |
"8929586" | "8977520" | "8995757" |
"9002719").PN. OR ("9846915").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:38

L9

51

("2623291" | "2623292" | "3029522" |
"3890715" | "4131998" | "4353988" |
"4389782" | "4435769" | "4507872" |
"4517748" | "4896428" | "5128859" |
"5293309" | "5317503" | "5377098" |
"5491902").PN. OR ("6219930").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:39

L10

17

("20020154574" | "20040016159" |
"20040073434" | "2431827" | "3111736" |
"3456373" | "6219930" | "6775935").PN. OR
("7331133").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:40

L11

127

("20010041993" | "20020055861" |
"20020072975" | "20020120475" |
"20020133721" | "20020158968" |
"20020161533" | "20030028296" |
"20030112263" | "20030120519" |
"20030154111" | "20030233261" |
"20040039577" | "20040044549" |
"20040103010" | "20040128155" |
"20040133317" | "20040186744" |
"20050046597" | "20050083413" |
"20050108065" | "20050125117" |
"20050131596" | "20050146604" |
"20050251427" | "20060114531" |
"20060132291" | "20060155616" |
"20060200307" | "20070061109" |
"20070100669" | "20070247331" |
"20070250232" | "20080046261" |
"20080189142" | "20080222005" |
"20080267487" | "20080281658" |

US-PGPUB;
USPAT;
USOCR

OR

ON

2019/11/11
10:40
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"20090002364" | "20090015585" |
"20090018859" | "20090092336" |
"20090138290" | "20090150200" |
"20090265193" | "20090290787" |
"20090318121" | "20100057498" |
"20100214797" | "20100293114" |
"20100316288" | "20110022489" |
"20110026673" | "20110041088" |
"20110060648" | "20110093159" |
"20110209074" | "20110218825" |
"20110264582" | "20110313936" |
"20110313951" | "20120029759" |
"20120109660" | "20120131504" |
"20120136802" | "20120245767" |
"20120297337" | "20130080291" |
"20130177134" | "20130317861" |
"20130325753" | "20140074865" |
"20140081876" | "20140082563" |
"20140085086" | "20140095339" |
"20140201022" | "20140316825" |
"20150012169" | "20170147991" | "3308845"
| "3675800" | "4569531" | "4981318" |
"5317503" | "5343628" | "5392388" |
"5657233" | "5673025" | "5833294" |
"5839112" | "5853215" | "6052631" |
"6554183" | "6843599" | "6920197" |
"7089592" | "7331133").PN. OR ("7497618" |

"7602143" | "7636676" | "7889931" |
"7974859" | "8061752" | "8095394" |
"8131417" | "8151209" | "8311856" |

|
|
|
"8335606" | "8407139" | "8478480" |
|
|
|

"8650068" | "8712893" | "8799034" |
"8954226" | "9020096" | "9291544" |
"9292544" | "9424606" | "9684934" |

"9791590" | "D396455" | "D461822" |
"D722606" | "D726741" | "D727928").PN. OR
("10304137").URPN.

L12 125 ("2002/0133721").URPN. USPAT OR ON 2019/11/11
10:40
L13 71 ("20010032192" | "20020120846" | US-PGPUB; | OR ON 2019/11/11
"20020133721" | "20030074471" | USPAT; 10:40
"20030187783" | "20040039686" | USOCR

"20040111305" | "20050039036" |
"20050043961" | "20050084083" |
"20050091524" | "20050160280" |
"20050190905" | "20050278550" |
"20060149674" | "20060236395" |
"20070084912" | "20070106582" |
"20070112667" | "20070203732" |
"20080040275" | "20080109392" |
"20080172316" | "20080203170" |
"20080253645" | "20080283596" |
"20090012896" | "20090099959" |
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"20090132347" | "20090210444" |
"20100005013" | "20100076890" |
"20100094791" | "20100106611" |
"20100145836" | "20100169163" |
"20100191661" | "20100223164" |
"20100228656" | "20110022483" |

"20110173116" | "20120101927" | "5627886"

| "6330546" | "6598030" | "6636833" |
"6658393" | "6839682" | "7058597" |
"7089592" | "7246740" | "7263506" |
"7313545" | "7562814" | "7603331" |
"7761379" | "7793835" | "7925607" |

"7984500" | "7991689" | "8020763").PN. OR

("8458069").URPN.

L14 427 ("5335265" | "5335278" | "5345595" | US-PGPUB; | OR ON 2019/11/11
"5351290").PN. OR ("5627886"). URPN. USPAT; 10:41
USOCR
L15 622 ("5032979" | "5517519" | "5579222" | US-PGPUB; | OR ON 2019/11/11
"5590245" | "5614940" | "5619656" | USPAT; 10:41
"5627886" | "5678041" | "5696965" | USOCR
"5706507" | "5727159" | "5796952").PN. OR
("6018619").URPN.
L16 8 ("20140316614" | "20150371543" | US-PGPUB; | OR ON 2019/11/11
"20160012730" | "20160224932" | USPAT; 10:42
"20160292696" | "20170011340" | USOCR
"20170011343" | "20170148467").PN. OR
("10102758").URPN.
L17 8348 aerial$3 near7 imag$3 USPAT OR ON 2019/11/11
10:42
L18 49314 | (geographic$3) near7 (region$3 or USPAT OR ON 2019/11/11
boundar$3) 10:42
L19 849 L17 and L18 USPAT OR ON 2019/11/11
10:42
L20 6 ("20060122776" | "20070025595" | US-PGPUB; | OR ON 2019/11/11
"20130226667" | "20190050625" | USPAT; 10:57
"20190130641" | "9389084").PN. OR USOCR
("10339646").URPN.
L21 7 ("20060239537" | "20130141540" | US-PGPUB; | OR ON 2019/11/11
"20150169723").PN. OR ("9389084").URPN. USPAT; 10:57
USOCR
L22 6 ("20060122776" | "20070025595" | US-PGPUB; | OR ON 2019/11/11
"20130226667" | "20190050625" | USPAT; 10:57
"20190130641" | "9389084").PN. OR USOCR
("10339646").URPN.
L23 10 ("2013/0226667").URPN. USPAT OR ON 2019/11/11
10:57
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C:\Users\Documents\EAST\Workspaces\15714376.wsp

1085




Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

CONFIRMATION NO. 8275

Takeshi Okazaki, Tokyo, JAPAN;

** CONTINUING DATA *+++sssssickiknkinknssns
This appln claims benefit of 62/398,665 09/23/2016

k% FOREIGN APPLICATIONS kkhhkhkhhkhhhkhkhkhhkhkkhkhk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER FILINSA%rE 371(c) CLASS GROUP ART UNIT ATTORN'\IlE\OIIDOCKET
15/714,376 09/25/2017 705 3694 474139US01
RULE
APPLICANTS
Aon Benfield Inc., Chicago, IL
INVENTORS

Gardella Grace P.A.

80 M Street SE, 1st Floor
Washington, DC 20003
UNITED STATES

10/05/2017
Foreign Priorty clamed 1 es W No STATEOR | SHEETS | TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met [ ves bdNo | (] Metafter COUNTRY |DRAWINGS | CLAIMS CLAIMS
Aoowiodged  BammersSgee— | TS JAPAN 15 20 3
ADDRESS

TITLE

Through Aerial Imagery Analysis

Platform, Systems, and Methods for Identifying Property Characteristics and Property Feature Maintenance

|2 Al Fees |

CEES: Authority has bean civen i P |0 1.16 Fees (Filing) |

II:RIIIE-ICNECIiVIiE%E No. + Authority ?;cheaergeg/lc\:/reer;iltnDEaF?grSIT ACCOUNT |EI 1.17 Fees (Processing Ext. of time) |
1600 No. for following: |EI 1.18 Fees (Issue) |

|EI Other |

2 Credit |

BIB (Rev. 05/07).

1086




Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTC/5B/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 15714376

Filing Date

P017-09-25

First Named Inventor ||Takeshi Okazaki

Art Unit
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Application Number 15714376

Filing Date 2017-09-25

INFORMATION DISCLOSURE

First Named Inventor | Takeshi Okazaki

STATEMENT BY APPLICANT 3694

( Not for submission under 37 CFR 1.99)
Examiner Name TIEN C. NGUYEN

Aftorney Docket Number 474139US01

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite No Publication Kind | Publication Name of Patentee or Applicant
Initial* Number Codel| Date of cited Document

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines

Examiner| Cite | Foreign Document Country Kind [ Publication Abblicant of cited where Relevant Ts
Initial* No | Number? Code2j Code?| Date PP Passages or Relevant
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NON-PATENT LITERATURE DOCUMENTS Remove
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Examiner| Cite
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If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature /TIEN C NGUYEN/ Date Considered 11/11/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTQ.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
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Application Number 15714376

Filing Date 2017-09-25

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Takeshi Ckazaki

L. Art Unit 3694
( Not for submission under 37 CFR 1.99)

Examiner Name TIEN C. NGUYEN

Attorney Docket Number 474139US01

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Natalie J. Grace/ Date (YYYY-MM-DD) 2019-11-05
Name/Print Natalie J. Grace Registration Number 65803

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, orvia EFS-Web.
By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)273-2885
Commissioner for Patents
P.O.Box 1450
Alexandria, VA 22313-1450
INSTRUCTIONS: Thisform shouldbeused for transmitting the ISSUEFEE and PUBLICATIONFEE (ifrequired). Blocks 1 through 5 should be completed where appropriate.
All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless
corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “ FEE ADDRESS” for maintenance fee
notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

146018 papers. Each additional paper, such as an assignment or Hrmal drawing, must
have its own certificate of mailing or transmission.
Garde"a Grace PA Certificate of Mailing or Transmission
80 M Street SE, 1st Floor I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
Washi ngton , DC 20003 addressed to the Mail Stop ISSUE FEE addressabove, or being transmitted to the

USPTO via EFS-Web or by facsimile to (571)273-2885, on the date below.

(Typed orprinted name)
(Signature)
(Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
15/714,376 09/25/2017 Takeshi Okazaki 474139US01 8275

Platform, Systems, and Methods for Identifying Property Characteristics and Property Feature Maintenance Through Aerial

TITLE OF INVENTION: .
Imagery Analysis

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/20/2020
EXAMINER ART UNIT CLASS-SUBCLASS
NGUYEN, TIEN C 3694 705-004000
1. Change of correspondence address or indication of“ Fee 2. For printing on the patent fiont page, list
Address” (37 CFR 1.363) (1) The names of up to 3 registered patent attorneys L. Gardel | a G race P A

|:| Change of correspondence address (or Change of oragents OR, alternatively,

Correspondence Address form PTO/SB/122) attached. (2) The nane of a single firm (having as a member 2.
a registered attorney or agent) and the names of

I:l “Fee Address” indication (or “Fee Address” Indication up to 2 registered patent attorney s or agents. If
form PTO/SB/47; Rev 03-09 or more recent) no nane is listed, no name will be printed.
attached. Use of a Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ortype)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Ifan assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE or COUNTRY)
Aon Benfield Inc. Chicago, IL

Please check the appropriate assignee category or categories (will not be printed onthe patent): I:l Individual Cormporation or other private group entity |:| Govemnment
4a. Fees Submitted: Issue Fee I:l PublicationFee (ifrequired) I:l Advance Order - #of Copies o

4b. Method of Payment (Please first reapply any previously paid fee shown above):
Electronic Pay ment via EFS-Web DEnclosed check D Non-electronic payment by credit card (Attach form PTO-2038)

5. Change of Entity Status (fromstatus indicated above)
I:l Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status (sec orms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk ofapplication abandonment.

I:l Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
anotification ofloss ofentitlement to micro entity status.

I:l Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notification ofloss ofentitlement to small or micro entity
status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1 .4 for signature requirements and certifications.

Authorized signarure /Natalie J. Grace/ pate 2019-11-26
Typed orprinted name  Natalie J. Grace Registration No. 65,803
PTOL-85 Part B (08-18) Approved foruse through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget approval beforerequesting
most types ofinformation from the public. When OMB approves an agency requestto collect information from the public, OMB (i) provides a
valid OMB Control Number and expiration date for the agency to display on the instrument that will be usedto collect the information and (ii)
requires the agency to inform the public aboutthe OMB Control Number’s legal significancein accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain or retaina benefit by the public
which is tofile (and by the USPTO to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 30 minutesto complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will
vary depending upon the individual case. Any comments on the amount oftime you require to complete this form and/or suggestions for
reducing this burden, should be sent to the ChiefInformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, Virginia 22313-1450. DO NOTSEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, Virginia22313-1450.Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of
information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission ofthe attached form
related to a patent application or patent. Accordingly, pursuantto the requirements of the Act, please be advised that: (1)the general authority
for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for
which the informationis used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. Ifyou do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to processand/or
examine your submission, whichmay result in termination of proceedings or abandonment ofthe application or expiration of the patent.

The information provided by you in this form will be subjectto the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom ofInformation Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the DepartmentofJusticeto determine
whether disclosure ofthese recordsis requiredby the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counselin the course of settlement negotiations.

3. Avrecordin this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involvingan
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject
matter ofthe record.

4. Avrecordin this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act 01974, as
amended, pursuantto 5 U.S.C. 552a(m).

5. Arecordrelatedtoan International Application filed under the Patent Cooperation Treaty in this system ofrecords may be disclosed, as
a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review
{35 U.S.C. 181)and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during aninspection ofrecords conducted by GSA as part of that agency’s responsibility to recommend improvementsin records
management practicesand programs,under authority of44 U.S.C. 2904 and 2906. Such disclosure shall be madein accordance with the
GSA regulations governing inspection of records for this purpose,and any other relevant {i.e., GSA or Commerce) directive.Such
disclosure shall not be used to make determinations about individuals.

8. Arecord from this system ofrecords may be disclosed, as a routine use, to the public after either publication ofthe application pursuant
to 35 U.S.C. 122(b)orissuance ofa patent pursuant to 35 U.S5.C. 151. Further,a record may be disclosed, subject to the limitations of37
CFR 1.14, as a routine use, to the publicifthe recordwas filed in an application which becameabandoned or in which the proceedings
were terminated and which applicationisreferenced by either a published application, an application open to publicinspection or an
issued patent.

9. Arecord from this system ofrecords may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, ifthe
USPTO becomes aware ofa violation or potentialviolation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

15714376

Filing Date:

25-Sep-2017

Title of Invention:

Platform, Systems, and Methods for Identifying Property Characteristics and
Property Feature Maintenance Through Aerial Imagery Analysis

First Named Inventor/Applicant Name:

Takeshi Okazaki

Filer: Natalie J. Grace/Kristin Sims
Attorney Docket Number: 474139US01
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000
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Electronic Acknowledgement Receipt

EFS ID: 37858781
Application Number: 15714376
International Application Number:
Confirmation Number: 8275

Title of Invention:

Platform, Systems, and Methods for Identifying Property Characteristics and
Property Feature Maintenance Through Aerial Imagery Analysis

First Named Inventor/Applicant Name:

Takeshi Okazaki

Customer Number:

146018

Filer:

Natalie J. Grace/Kristin Sims

Filer Authorized By:

Natalie J. Grace

Attorney Docket Number: 474139US01
Receipt Date: 26-NOV-2019
Filing Date: 25-SEP-2017
Time Stamp: 09:38:36

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E2019AP039105510
Deposit Account 601484
Authorized User Kristin Sims

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

362179

1 Issue Fee Payment (PTO-85B) 474139US01_lIssueFee.pdf no 2

30762bd97fa64b6d9c82f0d6999a06010b1
9fb77

Warnings:

Information:

30390

2 Fee Worksheet (SB06) fee-info.pdf no 2

c662f24449001a5245048b2a2c4db3b7fef9)
el3b

Warnings:

Information:

Total Files Size (in bytes): 392569

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Gardella Grace P.A.
80 M Street SE, 1st Floor
Washington, DC 20003

Courtesy Reminder for
Application Serial No: 15/714,376

Attorney Docket No: 474139US01
Customer Number: 146018
Date of Electronic Notification: 11/20/2019

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An emaiil notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
ngrace@gardellagrace.com
docketing@gardellagrace.com

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/714,376 01/07/2020 10529029 474139US01 8275
146018 7590 12/18/2019
Gardella Grace P.A.

80 M Street SE, 1st Floor
Washington, DC 20003

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 26 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Takeshi Okazaki, Tokyo, JAPAN;
Aon Benfield Inc., Chicago, IL

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Page 1 of 2

UNITED STATES 2 VA 2o g% 1430
PATENT AND TRADEMARK OFFICE Ao, o epto gy
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

15/714,376 08/29/2024 04:58:18 PM Z ET 474139US01

Title of Invention

Platform, Systems, and Methods for Identifying Property Characteristics and Property Feature
Maintenance Through Aerial Imagery Analysis

Application Information

APPLICATION TYPE  Ultility - Nonprovisional Application PATENT # 10529029
under 35 USC 111(a)

CONFIRMATION # 8275 FILEDBY Donna O'Callaghan
PATENT CENTER # 66976038 FILING DATE  09/25/2017
CUSTOMER # 146018 FIRST NAMED  Takeshi Okazaki
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Natalie Grace
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
AONO00004USU1 - Statement 3 Assignee showing of 1680 KB
of Ownership_tbf.pdf ownership per 37 CFR 3.73
AONO00004USU1 - Aon Re
Inc. Executed POA_tbf.pdf 2 Power of Attormey 399 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

1F18E7D34EB81B8DD023A8952F52560D6DDF316A66A3E796A
23A4651154E0370353B9F436018F3CD05D9065CBCA26021E93
9DE94975AE1ADC9274C36063DC7E9

AON00004USU1 - Statement of
Ownership_tbf.pdf
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C5153D5A85DD13108A6325D170B885B1B3CA8B68FD811E8B4
21110DD4B48648D19A3D624F54AFS80FADEGFB3D0984702982
A75ESBDASODSFOADDB8CASFE15F4BD

AONO00004USU1 - Aon Re Inc.
Executed POA_tbf.pdf

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persons are reguired to respond to a coliection of information unitess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Aon Re, Inc.
Application No./Patent No.: 10,529,029 Filed/lssue Date: January 7, 2020

Titled: PLATFORM, SYSTEMS, AND METHODS FOR IDENTIFYING PROPERTY CHARACTERISTICS AND PROPERTY FEATURE MAINTENANCE THRCUGH AERIAL IMAGERY ANALYSIS

Aon Re, Inc. o Corporation

(Name of Assignee) {Type of Assignes, e.g., corporation. partnership, university, government agency, eic.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box}):

[__} The extent (by percentage) of its ownership interest is %. Additional Statement(s} by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted 1o account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certitied document(s) showing the transfer is aitached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either {choose one of options A or B below):

A D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, 1o the current assignee as follows:

1. Erom: Takeshi Okazaki To: Aon Benfield inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 050623 , Frame 0112 , or for which a copy thereof is attached.
> From: Aon Benfield Inc. To: Aon Re, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 068292 , Frame 0838 . or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to
process) an application. Contidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated o take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papsrwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , of for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame . or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

ﬂ As required by 37 CFR 3.73(c)(1){i), the documentary evidence of the chain of title from the original owner 1o the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document{s)} must be submitted to Assignment
Division in accordance with 37 CFR Part 3, o record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Natalie J. Grace/ August 29, 2024
Signature Date

Natalie J. Grace 65,803

Printed or Typed Name Title or Registration Number

{Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the generat authority for the collection of this information is 35
U.S.C. 2{b){2); {2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Oftfice may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Depariment of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routing use, 1o a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, 1o the International Bureau of the World Intellectual Property
Organization, pursuant 1o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, 1o the Administrator, General
Setrvices, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2804 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122{b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open io
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/80 (07-17)

Approved for use through 09/30/2025. OMB 0651-0035

U.S. Patent and Trademark Office; U.5: DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB controf number

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO }

| hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: | 51886
OR

I:I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Registration
gistra Name egistratio

Name Number | Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 51886
OR

l:l Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address:
& Aon Re, Inc.

200 East Randolph Street, Chicago, Hllinois 60601

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
§IGNATURE of Assignee of Record
The indivilual whose signature afid titig isgupplied below is authonzed to act on behalf of the asslgmle

“«-“‘3’
Signature a(lﬁ . sﬂw\}:@’f“} Date \in se 15 3024
Name Kevin R. Traetow Telephone 45°) - 956 - '3?/

Title Co-President

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be sisiject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information coilection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 18 minutes per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https:/Mmww.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or
international agency, in response to its request; 3) a contractor of the USPTO having need for the information
in order to perform a contract; 4) the Department of Justice for determination of whether the Freedom of
Information Act (FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request
involving an individual to whom the record pertains, when the individual has requested the Member's
assistance with respect to the subject matter of the record; 6) a court, magistrate, or administrative tribunal, in
the course of presenting evidence, including disclosures to opposing counsel in the course of settlement
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee, during an
inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the
GSA regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be
used to make determinations about individuals; 8) another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget
(OMB) #ir legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 122(b),
ii} after issuance of a patent pursuant to 35 U.S.C. 151, iii} if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is referenced by either
a published application, an application open to public inspections, or an issued patent, or iv) without publication
of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a){(1){(v)-(vii); and/or
3) the National Archives and Records Administration, for inspection of records.
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7 5% UNITED STATES PATENT AND TRADEMARK OFFIGE

Ny 2 UNITED STATES DEPARTMENT OF COMMERCE
P ) United States Patent and Trademark Office
“ Address: ggMBMIISSIONER FOR PATENTS
WO, Box

4
Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/714,376 09/25/2017 Takeshi Okazaki 474139US01
CONFIRMATION NO. 8275
51886 POA ACCEPTANCE LETTER
Finch & Maloney PLLC
50 Gommercial St O
Suite 300 OC000000077806289

Manchester, NH 03101

Date Mailed: 09/18/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/29/2024.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/atesfai/

page 1 of 1
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S UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P;gl\gMIISSIONER FOR PATENTS

WU, Box

4
Alexandria, Virginia 22313-1450
.0V

Www.uspto,
| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/714,376 09/25/2017 Takeshi Okazaki 474139US01

CONFIRMATION NO. 8275
146018 POWER OF ATTORNEY NOTICE
Gardella Grace P.A.
0 M Street SE, 15t Floor O ARG
OC000000077806234

Washington, DC 20003
Date Mailed: 09/18/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/29/2024.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/atesfai/

page 1 of 1
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