WO 20121058754PCT/CA2011/001212 Creating and Linking 3D Spatial Objects with Dynamic Data,
and Visualizing said Objects in Geographic Information Systems 5 Field of the Invention The present
invention relates generally to geographic information systems, and more particularly, to creating and
linking 3D spatial objects with dynamic data and visualizing said objects in geographic information
systems. 10 Background of the invention It is conventionally held that 70 - 80% of business data has a
geographic component. With GPS-enabled smart phones, cameras, tablets and navigational devices,
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within the building are the marketable product and vast amounts of data are generated to

describe the characteristics of a property.

20

Despite the growth in geographically unique data and the referential utility of a building,

a generic method does not exist for visualizing multi-media data in three-dimensional

space relating specifically to a subject building.

25  Existing means of combining data and content of various media types (media types that
are geographically unique, widely sourced from diverse contributors, time sensitive and
frequently updated) generally combine each data element through multiple screens within
a browser. This compartmentalization of the data does not integrate it in an informative
manner with its location.

30
For example, the availability of real estate for sale or for lease is generally represented in
two-dimensional formats: maps showing location in terms of longitude and latitude,
visual media, such as photographs or videos of the building interior and exterior, pictures
of floor plans and flat tables listing other information, such as price, terms, special

35  features and broker information. Visualizing this same information in two-dimensional
space creates problems when the building population is dense, when multiple properties
in the same building are depicted, or when multiple floors are displayed with their
respective visual media. Furthermore, information relevant to the real estate acquisition
process becomes inaccessible or lost in two-dimensions (e.g., suite views, relative size of



WO 20121058754PCT/CA2011/001212 the building, and availability of the real estate for sale or lease
within the building or the proximity). A tool known as a Geographical Information System (GIS) has
recently become available 5 to the public to show physical locations on a virtual map of the world, and
one example of an implementation of this tool is Google(r) Earth. A map is rendered in
two-dimensional form, and geographical objects, such as buildings or infrastructure, may be rendered
in a three-dimensional form (within the two dimensions of the viewing screen). A GIS, as a
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Attempts have been made to show geographical features on a GIS, such as for
geographically displaying oil and gas related information. For instance, output files are
created based on aggregations of oil and gas data, in particular dnlling activity,
completion activity, open acreage, well information, well production, land activity, and
20  land boundaries, which output files are able to be overlaid on satellite images in a GIS,
and may therefore be visually represented. However, no information is provided
regarding the applications in structures above the ground level (e.g., determining the
location of and showcasing available space within three-dimensional structures viewable
in a GIS in a real estate context).
25
Hence, there is a need for a means for displaying three-dimensional structural objects in a
geographical information system that visually depicts geographically unique information.



with dynamic data, and visualizing said objects in geographic information systems (GIS). 5 The system
comprises a front end for user interface comprising a GIS-enabled web browser, a database at the
back end, and an application layer which processes the data sent between the user interface and the
database. The database contains a number of tables, including a Building Table, a Suite Table, a KML
Ring Table and a Camera Table. The system allows a user, once he or she has specified the type of
information he or she is 10 searching for, to see displayed on the GIS-enabled browser a visual
representatiihthibe slitheneanvith indicators (KML rings) showing the resulting information. A method
for the system for inserting the KML rings is disclosed wherein the KML rings are produced for the
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an overlay file to reduce the significance of the background. Also disclosed is the above
method wherein the wire structure may be colored based on characteristics of a floor or a
building.
35

Further disclosed is the above method wherein the spatial object is an accurate
representation of the exterior of a building or structure, which is comprised of each
individual floor that are independent nested spatial object, comprising:  geographically
and proportionally accurate wire-frame models of the exterior shape of a building or



15 and balloons adjacent to the rings contain data associated with the KML rings. Further disclosed is
the above method further comprising pausing the flight and replaying the flight. Further disclosed is a
method of generating and uploading KML rings comprising 20 indicating a building for the generation
of rings; generating a base ring for the building by using GIS to place a series of points joinable to form
a ring; elevating the base ring to the altitude of the building to generate a series of rings representing
the floors of the building; uploading the series of KML rings into the data system for display in the GIS;
and positioRingareefaulbeamphaMgWaal therpettidingy 2acbiitbendisaasetdsra mhathee of showing a
cardinal viey.drom, auilo sk of:a hulidinghinia GIS, comprising: selecting a floor of a building; selecting a
direction of view; rendering the correct vantage point using the GIS and the floor of the building and
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leasing data. Also disclosed is the above method wherem the KML structures are rings
15 and balloons adjacent to the rings contain data associated with the KML rings. Further

disclosed is the above method further comprising pausing the flight and replaying the
flight.

Further disclosed is a method of generating and uploading KML rings comprising

20  indicating a building for the generation of rings; generating a base ring for the building by
using GIS to place a series of points joinable to form a ring; elevating the base ring to the
altitude of the building to generate a series of rings representing the floors of the building;
uploading the series of KML rings into the data system for display in the GIS; and
positioning a default camera view of the building.

25
Further disclosed is a method of showing a cardinal view from a floor of a building in a
GIS, comprising: selecting a floor of a building; selecting a direction of view; rendering
the correct vantage point using the GIS and the floor of the building and the direction of
view; and displaying said rendering to the user through the GIS.
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Brief Description of the Drawings

It will now be convenient to describe the invention with particular reference to one

35  embodiment of the present invention. It will be appreciated that the diagrams relate to one
embodiment of the present invention only and are not to be taken as limiting the
invention.

Figure 1 is a data diagram showing the database structure of the building table;
40  Figure 2 is a data diagram showing the database structure of the suite table;



Figure 7 is an example view of the KML ring around buildings in the GIS; Figure 8 is an additional
example view of the KIvVIL rings around buildings in the GIS; Figure 9 is a flowchart showing the data
movements and computations in the show-flight functionality in accordance with an embodiment of the
present invention; Figure 10 is a flowchart showing the data movements and computations involved in
the multi-geometry functionality in at:cutdance with an embodiment of the pi esent invention, Figure
10b is an example of a wireframe model of a building displayed within the GIS; Figures 11A, 11B and
11C show a process diagram for the travel agency hotel visualization functionality in accordance with
an embo#igiert of tié Sresentirveathsioghrigiread Sdhd dsplocess diagram for the KML Door
view itincgignality N AGCRIFANCE WD AN LMRAAIMERE O the HESE Mpiavention; and Figure 13 shows an
embodiment of a hardware configuration of the system. Detailed Description of the Drawings The
present ifiveertioh wil Aovee devoibieenbrendullyhdreiafteruivithcreferferietite thé latesnipPanying
drawings bRk P rafh fEaminteBiher embodiments of the invention are shown. No embodiment
describeghpglovslimitsiamn slaimesldvantios andany:HiaimedsveiaRMay GRS ProGRESeS or
apparatusgscthattagaeidescribed below The claimed inventions are not limited to apparatuses or
processes having all the features of any one apparatus or process described below or to features
commongwuﬁtgmé Br o thiey i g detis BLPHB REABSE G hBTEDE 1178 [5¥8I0T tRaPhACEHPartus or
process é%acnrlfﬁe?fabelow Is not an embodiment of any claimed invention. The applicants, inventors or
owners reservg alhfightspibalcthegtimaybaive ifrvadpiivapiipnheladsied in this document, for example,
the right to claim such an invention in a continuing application and do not intend to abandon, disclaim
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in the realcestateawatket dhieddihenprnaiiesdaf thvengrasent invention may be applied to any market
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capable of applying the principles of the present invention to such implementations. Further,
embodimeigtssa pplyimgthepprifeiplesrof¢he prede htildventiph ol sutmitplEmentations would fall within

the Scop%i%fnterslq Pf{e ?ﬁfgllg \{?gtlsgg]w a process diagram for the travel agency hotel visualization functionality

in accordance with an embodiment of the present invention; and

Iigure 12 shows a process diagram tor the KML floor view functionality in accordance with an
embodiment of the present invention; and

Figure 13 shows an embodiment of a hardware configuration of the system.

Detailed Description of the Drawings

The present invention will now be described more fully hereinafter with reference to the accompanying
drawings, in which preferred and other embodiments of the invention are shown. No embodiment
described below limits any claimed invention and any claimed invention may cover processes or
apparatuses that are not described below. The claimed inventions are not limited to apparatuses or
processes having all the features of any one apparatus or process described below or to features common
to multiple or all of the apparatuses described below. It 1s possible that an apparatus or process described
below 1s not an embodiment of any claimed invention. The applicants, inventors or owners reserve all
rights that they may have in any invention claimed in this document, for example, the right to claim such
an invention in a continuing application and do not intend to abandon, disclaim or dedicate to the public
any such invention by its disclosure in this document.

It is noted that while the following discusses the present invention in connection with creating
and linking 3D spatial objects in the real estate market that the principles of the present invention may be
applied to any market (e.g, construction) which invelves the display of 3D spatial objects with dynamic
data to a user on a display. A person of



5 The present invention enables a client to see, using a three-dimensional GIS system, available real
estate and leasing space by means of indicators highlighting certain buildings and selected suites
within those buildings. One key advantage of using the principles of the present invention is that in
using a GIS showing a three-dimensional 10 view, the client is able to see the building or suite in
relation to others nearby, the local environment, and within the context of a city or market. Historical
data compiled in the database may be used by the system to represent trends in real estate availability
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Table 100 i pulated by reference to the building information itself, which is collected by the Agent
when preparing the property for listing. With reference to Figure 2, the Suite Table 200 contains data

regardiﬂg SW?h re erence %’0 Figures 1 to 4, and according to one embodiment of the present
mvention, the real estate availability system database structure is described. The database
consists of several main tables which are interrelated: the Building Table 100, the Suite
Table 200, the Floor Table 250, the KML Ring Table 300 and the Camera Table 400.

With reference to Figure 1, the Building Table 100 contains fields of data about

35  individual buildings, at a minimum, the address 110, the number of floors 120, and the
class of building 130 which describes the type of business that may operate there. Each

table also has a unique key field to identify each record contained therein. For instance,

there is also a building ID field 140 to uniquely identify each record. Optionally, other
fields may be included to provide a more comprehensive picture of the building for a

40 prospective purchaser or lessee, including the Submarket ID 150, which may be used by



15 and other information which is variable and may include the area in square feet, a description, a
floor plan, the lease characteristics, the rental rate, the start and end dates. Each suite entry also
receives a unique Suite ID 220. The Suite Table 200 may be linked to a Media Table 230 through the
Suite Media Table 235, and the Media Table 230 may contain a variety of media that may be linked to
the suite, such as video walkthroughs or 20 pictures of the suite, contained in URL addresses in the
URL field 232. The Floor Table 250 is linked to the Suite Table 200 by means of the Suite Floors Table
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of whigly an ingiERIA6A PRI R BerARIEH AW ERPBAIER8UNRHIR IWidiRg@kiherpcation of the
floor that is xae‘f& E’Je‘[ﬁa&% hizdin %&9'&%@1‘1’ 'Qﬂgﬁe@%ﬁ’?&! By Tﬁg&%%ﬁ%’ Wx%'{?d to indicate a

certain status o asnk%r% ace, such as a ead lease or a sublease. ML color field includes a
parameter fBr° gantnﬁg ga%ﬁtys Bfie skilled in the art would appreciate that the indicator may
consist of WO 2012/058754PCT/CA2011/001212 alternative forms to a ring appearing surrounding a
certain floor ¥ita 15{HenRse ‘A st e. the Suite Lavsofiframtaint AaRsiegreding WitA armbst Py consist of an
extrudéd bosadaatbeysinfamabetineichorsevaittieatd identifglbdaiiplarghitsqrie KRILARINg Table 300
always contdimsigada, @rfltioe fbmméttifwgsefctheachagsincd Mt reotdbratetHbectmt dimhted fighs. 310, and 5
optionally maylceritaisntlatasonetaey @odamzilie, SwictitBIR), fitha$4isaltibld e@lbhanbel iftked 316 among
others. Eachyentiydi the1KMb.(ringnT@blsudeQisiaseaaiades withie flaana18s18ndohasa coordinates
field 310 wiighaflualGs IS g m%m%ems&&iq%ﬁ&ag&e ghﬁa@%sh{m efifude, longitude
and altjyide of [ 1gfg g po'qt PRABEING, Ui E”%I%‘P figontains KML
templates |r§ e s;rln(gd ; h% .a ?ﬁ% eP a e m A res Ii F} gucttér around a

A A AR oM SR% Y #8 4

building, suC as & aroun ers ower portion of a

building and’ TR T ’c“é’i’tsglrl\“ﬂii?érmotp%l%@ 9%@@“&&%&@3 é@‘ﬁaf‘ﬂ? eﬂ%ﬂg’rl?ﬁ’edlate floors of a
15 building, 367 exarhishea Tits Nncatah o e Moo AR S HndssTade Saer MeNEwether to
produce KMvuutepieseiinghs fndearablad® flovr bT lesetratrgl gl inShige KiktiseSkripry Tralsle 350 contains
a template @8ickhialitbothemicaptiod nfeeasxal dleunkie cantaifos thacnip|die dhvhpsining that may be
read by a Gl&sd fipdtankaddr fiecandténg ateepoiied 80 mntheukMiatkino il ald €1300T M1eh as
coordinates BHthe KRFRIRRASPQUILRFRE 40 HEAWING & fiRHa s Wl 25t GolQNdded wydth 313 and

other mforn‘ntﬂg%r%&&ﬁ{,ggﬁlﬁglgdm% EraleNe %Iﬁg%gan e KML Ring Table 300. Opacity of the ring is
controlled within'the KML ‘template itself An entry in the KML Ring Table 300 may be associated with a

floor 260 in the Floors T le 250, such t t the KML code for drawing a ring may be retrieved for a
parioutir GRS R g 6 G AT R O e follenibace, e kL

code is flrst%léﬁ ikt ﬁﬂ%&ﬁa‘miﬂé@?odWH oMY ik fB1Eesor?, atfdlgsife coordinates of
the ring 27 2XPFESEiS8r 588 e S aitatien eds sralzption wadin 4na- él%{eamgnzbsnéfﬁtﬁéermported KML.
The KML RitigrdaisieaBOPi\poihetareblsctampiretolIbf data input for ring creation described below in
the description of Figures 5A-5B.
35  With Reference to Figure 3, the KML Ring Table 300 contains data regarding the KML
Ring by means of which an indicator, for example, a colored ring will appear around a
building at the location of the floor that is available, and this ring may be colored in
different ways, or its opacity varied, to indicate a certain status of the leasing space, such
as a head lease or a sublease. The KML color field includes a parameter for setting the
40  opacity. One skilled in the art would appreciate that the indicator may consist of




30 With reference to Figure 1, the Camera Table 400 contains data regarding the preferred camera
view within the GIS, and includes latitude 410, longitude 420 and altitude 430 to position the camera,
and heading 440 and tilt 450 to direct and orient the camera's view appropriately. Each entry is
uniquely identified by the Camera ID 460. The Camera Table 35 400 is populated by reference to the
location of the building within the (IS, as a default or by a user specifically positioning a camera for an
optimal view of the building. Default camera views are created at the same time as a building is
entered intaltbmdatafass. (€ amegappewsmasaaisodaypil abiadofloiias, mbarkixg anchsbbmarkets, and
provide thegritiak pawitiariag. shinasemoe tre iedaredhadysenshosaskispastidananiti) the GIS by 40
means of ap,RRKUHRYIGS e‘iédﬁﬁ)ﬁsté‘ MH?F&&&MB@%&@ THENUIRRE redsresee dRvijgure 1, the City
Table 500 haldls; infarmaign it e e AR OARAN SAHAIEY Faf Rl as a preferred
cameraswew 20 pr the c% Q%\r/lv & ep ei erge&i can l;fithI%ﬁvﬁ%Oaltt ‘?diST%’A }QIO has a link to
fr

the Camer han the ci oul 6e the market,

eans
which is de ?ﬁ@(ﬁ’%ﬂﬁhgrf\/l ‘f‘g’fﬂg Xﬁ%hﬁﬁ P& S NSHE O ﬁh{{ﬁﬁﬁgoub Hrket Table 650.
With still fudfbPieferepidiarfiside 10 u C&é‘r‘ﬂﬁ@éﬁ “Fﬁbtbt%@rﬁﬁn‘tgtfﬂs’iﬂ? RAERA 10 on the
possible ceihtltﬁﬁoﬁéoaghm#}éeﬁa%ﬁ%a%@l%@ﬁm@ﬁtmn@%@lﬁﬁ@w%W&l&tmln@ewrough the

Building Certification Table 710. A building may have several certifications in environmental
achievEment, such as energy efficiency or using recycled materials, to safety certifications regarding

earthquakeghfog eHasalg: YWER referenesniokNauierbi edldings sdpatisniBa@ssacéatad with contacts

in the Buildipg,Gaotagt T t%etéJ%&Mnﬁém&sa%tmqﬂwm&oaehosmomgmﬁﬂyamanagers or

owners. The HONAChIAD %%%%88&‘%%”%&'%&& nggé'sz PSR 1 Jﬁmﬁ% &éﬁ? addition to
Wit ngs, in the same

other infor t|on 0 ﬂwec ntact rb o econ act ma ocCl
oor, of a bel rmtedlate 00rS
ac ave a contact roll, which

way that many | con &8 M pe AsEoeiHes S ﬁp§ﬁ%¥ou.t& i efA"cé%

is containePHH4HE 8?1@‘8?}?% ?B%lﬁ“ééo“’éﬁaﬁb‘ﬁes%‘} 3“8 RPE0 iRk de%a ¥oEkI Estate Broker,
a Real Estateesibarie arspdiiventayarsmainprapedy fleosihieRepediddiaibe BB4kh contact may
be associat&tipgtH sbleonifasnatirsughethelaBomiahy Widbida58option ebrtainel ibfaknation about each
company, sustaas theompivie 8621, sdoke 51863 yabed reeb byiptiors Stie M amkitamnfitedisothave one or
more contadtsa pdied faye HRKENIORhe Thiiaon Tablea806 iynmeaitsteftiiechtdteofagiact Table 900. 25
Using te faswmaindalles slesenedabave stheRuiding éﬂﬂbiﬁ]érqgfdﬁ?aﬁiﬂt&&&m%%o the KML
Ring Table %@Q;ﬁg%ﬂ%&@%% MGI&Q I@B‘t@ '%%f?rﬁﬂ&ﬂpéﬂ\f t&%ﬁg@%&ﬁ&t&q winie method of
data input f o KOETRAN '?tsd en Ty m e %‘?e“i/t}t)‘ may be Qs%oclzrtg%ﬁ w&hthe present
invention. T%[ §‘s c{j |de 0 ﬁé@i y
oopzeét nt 0015 %tl O suc at the code for drawing a ring may be
retrieved for a particular floor. When a new KML ring is drawn, or other KML is added
25 to the database, the KML code is first inserted into KML Import Table 270, which
contains information, such as the coordinates of the ring 272, the user name 273 and
address 274 of the user, and a status 275 of the imported KML. The KML Ring Table 300
is populated by the method of data input for ring creation described below in the
description of Figures 5A-5B.
30
With reference to Figure 1, the Camera Table 400 contains data regarding the preferred
camera view within the GIS, and includes latitude 410, longitude 420 and altitude 430 to
position the camera, and heading 440 and tilt 450 to direct and orient the camera’s view
appropriately. Each entry is uniquely identified by the Camera ID 460. The Camera Table
35 400 is populated by reference to the location of the building within the GIS, as a default
or by a user specifically positioning a camera for an optimal view of the building. Default
camera views are created at the same time as a building is entered into the database.
Camera views are also available for cities, markets and submarkets, and provide the
initial positioning of the camera before the user changes his position within the GIS by
40  means of an input device, such as a mouse, for instance.



30 of comprehension: the first stage is the KML Ring Generation; the second stage is the KML Ring
Upload; and the third stage is the System Processing. Referring now to Figure 5A, and in particular the
first stage KML Ring Generation, steps 1010 to 1050 are described. Once performed, steps 1010 to
1050 result in the creation of KML locations, determined by latitude, longitude and altitude, that
correspond to a building's highest 35 point representing the external footprint for the building. In step
1010, the analyst loads a KML file which indicates, using place marks, the building that is selected for
ring generation. In step 1020, the analyst then identifies the address of the building indicated by the

place mark mfﬁaﬁe@@é}em@teq*yg%wetﬁé@tﬁ%ote SRnRIale MRS iR the, betiding in question.
This process, eSS e LRI ey W BGan il o 10 fanie! apont on the ring,
and when al the oints are connected 53'36 ng.i% oﬁl%qg%o hIS bfal trdqgetwl&% ;}’f" vflrcles the lowest
floor of the %ol\gll {gr?nesfe g%’%{gg ?H?gf e rin ?‘%&8 856\3’611?8“}{‘?\;%%@%” ct ah tu e of the building,
d t t t
fgpzrrzzgnznéeﬁ%bﬁﬁd’ {hip dpdist é\kﬁtﬁpﬂﬂ@ra"dﬁl’%@%ﬂﬁtﬁf’é%@ﬁﬁ|W§fhd€?1§ﬂ€%l‘a}ﬂlc gﬂbl?)g(l)n ISn order to

5 accommo®fdte buildings that change shape as the altitude increases, such as the tapering Empire
State Building in New York City, coordinate data for the KML rings is refined and maintained by
repeating the/ sl fiingepstaratagritihod, abeaSatilfieatbion distgeoT(Btnoataie sifapsaand setbacks,
applying thedlifferense 1o dheiiaristinateslalnecrle g dindnethtc ity PRSnRédhe kiwlding or
structure. 1Q,RgferingRmvie maﬁ@oeg@ﬁ%%ﬂ%@m Uplgagiste syl hi: (Qetd40 are described.
The result Oéfga%é R0 B ek %%MM R RN DeRR sfm%ﬂ?g?ﬁ Begpalyst in the first

stage are uploaded 6%0 d | t navigates to the data

orted.info t
administratigi area; Whic § fcatfgnfsore %{ta{%): ﬂgga‘%ﬂ aélmpon%Yéw‘sliep rﬁcﬁ the analyst
loads the Kl\%@wﬁ&thwl&g@w SERRING Yﬁ@ €8FF@‘&§P é%‘i‘ﬁa\?ﬂ‘é‘ilf&?ﬁé #it in step 1130,
and spb‘clfyl?ﬂ?twéxwhewgslb%imgs\té MUNOF rnpg@t@ﬁ)n%ommgﬁﬁrﬁb@wwm&fp%@oﬂoors is
uploaded intcilthe Wt zayarsnbdriide § 121 0o theranbiy stldsesihleSGiSmpglitiatioln Whsosition a camera
view of the mfildingido s&heoonticiated shatauil denansbel as thwed efdhitnetg\ioldings buittleng being
uploaded. Ina2fistey fhi SatheamnadisinaybanitsdhiadauiiiineabaMalbies cesaibey abave for back end
processing, @nthihpilaiailh Hmthin e HMEMNRORNANCYD. Refppiadnevitfigire 5B and the

third stage Systam RroRessing BRIREE 4440 PckeOR v deplbg Ml sl af i dpy  stage is that
the mformatten sub itted b the ystl cht ond stage 1|1s aparsed a sto te Wlthln the data

tables. In st i% resen ed K H’ S re%l%shs%c aé?n or folder %caflou fin a server. In
step 1220, %%nﬁpaa%yng ocess b tﬁ%’ﬁﬁﬁ.’? afiomAheYt & %’B”lsﬁ fifdffing address is
stripped fronPtnaXdios #a anthdsssanion b t‘ﬁé%ﬁ&?@'s@sﬁé}ﬂ"if@e S %tsbh‘éh&?ordlnate strings
(latitude, lorfgriiaked iribarionastfbibin S hrsmemeaiihe SuitnEonsiakels808arsed from the KNIT, file.

In step22250, altitude is parsed from one point's coordinate string. In step 1260, the number of floors
submitted inNsiep thd drisraintesbidsideoctiteddbovs, Tatdbai Ry diatispod)ticalyit flablk 20Mber 260. In step
1270, the byl nyRVERROElROFJ0eigh e CalakatesdkkamothadwibaizaideoesFaneealitude, which is
then stored iR KiLxRing baie: 390 A8t dkiR L3 dR&IeR beRY thedorraarafserted into the
an embodiment of the present invention. The method 1s divided into three stages for ease
30 of comprehension: the first stage is the KML Ring Generation; the second stage is the
KML Ring Upload; and the third stage is the System Processing. Referring now to Figure
5A, and in particular the first stage KMI. Ring Generation, steps 1010 to 1050 are
described. Once performed, steps 1010 to 1050 result in the creation of KML locations,
determined by latitude, longitude and altitude, that correspond to a building’s highest
35  point representing the external footprint for the building. In step 1010, the analyst loads a
KML file which indicates, using place marks, the building that is selected for ring
generation. In step 1020, the analyst then identifies the address of the building indicated
by the place mark. In step 1030, the analyst uses the GIS to generate a base ring for the
building 1n question. This process uses a series of points (latitude, longitude and altitude)
40  to represent a point on the ring, and when all the points are connected a ring 1s produced.




35 Floors 'Table 250 with a floor number 260, the average floor height and a calculated altitude of the
floor. In step 1290, a preferred camera view for the building is inserted into the Camera Table 400,
including specific field data on the latitude 410, longitude 420, altitude 430, heading 440 and tilt 450.
With reference to Figure 6, the method of providing the real estate availability information to the end
user by rendering the appropriate rings is described. The end user prepares a query using a form
containing fields, and once submitted, receives a GIS view of the market or building that he or she is
interested iNgHMaagwith inslicalpeachieh tas dees fiogsodeschlitiingbbivasphmaMmchavaiable space and

the qualitiesgh thahspacessxamplesptwhichdr ashewiibdsiguwresbaisedo thenstags in the method
ate describeochpa%qgsin generally data from the user input at the front end is passed through the

application 'ﬁﬁ{ergg‘%QiCh assembles queries for the database which is the back end. The database then

produc results which are then passed back through the ap lication Iager to the user's 10 interface.
In step?Ol@cgﬁlgé%dgﬁe%g%%g’ffrﬁ(’l@g%? fB‘flgSﬁ?c e{&}‘%%ﬂ%‘ﬁf aéﬁsaété.nrﬁeué I@pﬁ?é%ents the user
with a view kBVE RiaterPridimeca New ¥rek Sy coedissedapinostds BdBo rgs ssiascity is then
assembled b maniamestdy gereajing shepkBoingnerrE@ing apbedragersebeHaddiagyoand returns a list
of markets ahdctustciegecandeveibaidw epphengitih¢odiffererserte chenpordmatestiata 2046ctdhe user is then
presented witlhige\ievinafatlpatsld digbandihenstshaiselects a market in step 2050. The chosen market
is thenjgssembled into a structured query in step 2060, and the database receives the query and
returns a “Skgfe?H 5%%}%%&&9{&@,%@&@%@3&!‘&%3{ ke {9 T useHs Gasmputer in step
2070. The Uﬁﬁé k2 ?Bf%%s&%b%ﬂh@{b@e%sviﬁyﬁﬁ%t@ﬂ‘ﬂ{é@eﬁlé‘{‘ﬂa% RliNEREIRG %@ gbmarket in step
2080. The choseh supmarkslis el Reaembied o s Siigilied Qe 2040, SiEn 2480, and the
database reCees the quer @i retbiInis. a it oF avaitahie seafch ariteria tor that subarket and a
stored caméfE VRRASIEHE 40 B4R AR TRYEP LB mBUEB AN gy 190 S 96 the user
selects! Seartigsitanidisdicn A2theepualystinade hedMbntadhe daa sastom. dysrisdineahtl building class
for instance corresepbaBetifer Swabuidioauseienbl &30irmel apsmilong dep dilety vplnishissstsent to the
database. In $46pI2 89, Ith® qbe nnisbrunfagaipsithdldatabapdoadd the deadata sgsiaits Bre generated as
KML, storecsep thelsetivanand sestie ¢18 appieadior [pystioln siapeZilviowlohd wirhggnbled from the
segments rejneddremidhardatanass:tas RaRAIAIRE i I eRRIRIEEIRIQ 14N SHiNg, which are
then apgende tp 36 templaiedrigalR Moy e haldadeniiemingadha kML is also
cached on't g%ge%g% g% sgaafigeggggd Jgtﬁg L?fg%&%gfng%lndlcatmg search results are

e GIS ' 3

displayed on t on the user's browser, and examples of this are shown in Figures 7 and 8. In
step 2160, a lease is selected from the KML rings displayed, and this is sent to the database as a

structured qUERFSISY PriguERR A hinthid theqoxSe B LIRS BRmE DS HatliRdd 10 afe users
computer in%tspdgbhovierdtgidbsribird atagciistting theappenasignsubeitisg bydhssErlystiap 2190, and, in
step 2200, tHe sergotlsadeqaarrss! sedt sortidevddiabbs dawhiblesinisteep 221 1 tetwpeadedre specific
details, suctKa#l phitogramias, ifl corgphpnsanid jdeo pardyion anidge maaivirfdimadion 220V Ghe
2012/05875486ak G281 TR KRAI e isaltisdalerrstacis conmetingwalgassaniegagding the lease,
then in step £24Q RS HIRE KNIM Kk hBAHRSINSHRATIROARGYINIRIESH VIHCHdR 323ugiured query sent
to the databags thipugh e ARRICIABIANEL P SIRRZ7A0 ik 502740 dhs flgtabase returns the

Contac%nforﬂyggc?@r&%ta% i Ele. In step 1250, altitude is parsed from one point’s coordinate
string. In step 1260, the number of floors submitted in step 1150 is entered into the Floors

Table 250 and specifically a floor number 260. In step 1270, the building average floor
height is calculated from the number of floors and altitude, which is then stored in the
KML Ring Table 300 as the width 313. In step 1280, the floors are inserted into the

35  Floors Table 250 with a floor number 260, the average floor height and a calculated
altitude of the floor. In step 1290, a preferred camera view for the building is inserted into
the Camera Table 400, including specific field data on the latitude 410, longitude 420,
altitude 430, heading 440 and tilt 450.

10



With reference to Figure 9, the data movements and computations of the show-flight functionality is
shown in accordance with an embodiment of the present invention. The flight represents a visual
journey through the GIS between several geographical points, with the representations of the
geographical features encountered in the flight to be 10 displayed for the user. It is a set of saved
search and location parameters that can be rerun and re-created as many times as is desirable, being
modified accordingly as new data is added to the system. The flight may pause on each building of
interest in oygey tR@NEheUSBhRCRANRE tadntarant pHthigiata nelexantdaate spagifisitbyilding or floor,
which data pRYDESIRWRIE:A siderRabRlRhih e SepeRiprilibies:c % dainsyaEe Showa uhee first 15
representing (e fonf & um {ysdae setieriage elalkbanion AR eligtisazguter, such as the

user's Iaptog mn?artf( { ‘ot uﬁ nﬁ Fg 1&%1%%‘33&11‘] ea?‘(prp “&/ﬁ O”dl%‘oa{s""&&{] agﬂ%rates on a web
n tl91e lere ﬁﬁatlon runnaﬁg%lon either the client

server gr arr}8 %g ggg%%? rv%rx\ie\vl ! V\gz Server, 8v'}]/ e {n ap fFaon.
or server p f& gdﬁ%ah% e ife ¥ Ei%/er an (—E')nde And the third column
representingtH&igaare shersoistagurei et & cths it erin e tivdram Féﬁ“rWé’y WheEelkist on the web
se:jver but gl;i@éﬂéﬂ@ﬂ%h@@ﬁ@fm@i’;i ﬁ%&i@%&sﬁgﬁmmﬂmiﬁa?d manlpullated
and some tessnbdes apgpigkafion snevhidihes dheabiack an e enof a networ
such as thephptiietresdanvaachpittehus ngsadngikaticdngg feceppicatio Jynahiotlizasarid verify
commygicatiassaydimthe, Qe fARPHIeLS a2 ibRieR38k0akdhersisRaIMPRS Jh fiTubGIpiversal resource
fﬁiﬁ%rn(‘iib’eg%%%ﬁ SR e R, @u@ e applcaiion
layer on th Ilca%c% geez}gl thcnéégs%?sgﬁé?t%t é %{;@iﬁ%rﬁ cameE?'é%\tve %POZO The GU1D is
3t sa eograph

passed to t éléﬁ Ry qake u?/ rPahd 85?56&% Scations (ina
real estate émb@dﬁﬁéﬁ?r TheBPYERb P b aldtes sggso@%&é’aemﬁ h‘ gty B‘aéoso and
optionafly reifeded @ﬁ@‘flﬁ@ﬁtsél%é‘t@r@assefﬁfbﬁfﬁib% anBeisbpeas RS ol ?‘fliﬁﬁ?%ﬁdcount The
GUID is alstnjpesssiset s giep B0RY Melemdtntlainsirtie apphicqguion dadeetwhenadishe first and last
location, foradxahumekesulnm arkeired ctactandvend the mieketobtiie flights asmpateamtserbuilding
identificationg@ss auiategdMighibe geraraphigaldosatiursiin pakanabhodinanileasrskare found and
extracted. ThysndakatimRRPSARRIOTRS Bath shdnatiaya hehmldnadlata -qdasgpiaied with the
IeasesZ@nd fﬁtﬁ 9@%3(38@{99 ﬁ%&%éﬁf@& ﬁel ﬂé‘?ﬁaﬂ& §E‘?L91%0§95t\/(\!pavallable search

2012105875335 %@%&% Sta d?reﬁma%eea A0 A SOnh A PiROHE A he application
layer atstep 060 creat rlngs and balloons associated wit rﬁ eases In t ﬁlght Balloons

appear adjacen‘ftlgrclgﬁapngnngs or a building representing various features or data of the rings or
building. Also, using the data, the system then retrieves the images associated with the 5 leases at
step 3070, ARARRIPethescssiesta \ieah dtaroRFiean the S0 vhdhaslspinarketietdtienttases at step
3080. 2% dathlésen atépoibiag cBeY oamita080 lis HesdddltotteisaBdoB, astearelathankoML tour is
generated basedied thergulohndr ketentew shadatihe&igwsep 238 | dasqegontameghinsthizeflight. In step
3100, the todutabasssedladanckaiepare ddarmMiNMEIRGIEE e 3pRlicatioentfckibe relevant lease
data is showppR:thf Tight. oh they Haersenmubilgste uast RrasesesHareyalihe iRk dibe lease data on
the right may,cRRIRIR 24 @9&%&%@8né@%&éme@f%eﬂzmaaﬁggr L8 M Cappended to
30 atemplate to create a KML document that renders the ring. The KML is also cached on
the server for ease of reuse. In step 2150, KML rings indicating search results are
displayed on the GIS on the user’s browser, and examples of this are shown in Figures 7
and 8. In step 2160, a lease is selected from the KML rings displayed, and this is sent fo
the database as a structured query in step 2170, which results in the lease details being
35  returned to the user’s computer in step 2180. More specific lease details may be requested
by the user in step 2190, and, in step 2200, the structured query is sent to the database,
which in step 221,0 returns more specific details, such as photographs, floor plans and
property management information.
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There are various features which facilitate use of the show-flight tour. If the user uses the "PAUSE
FLIGHT" function at step 3110, the application layer pauses the KML tour by 15 calling the appropriate
GIS application function at step 3120, which handles the pausing feature for the user, wherein all
settings are saved and the user can resume at the same point in the tour. hi step 3130, the user may
use the "REPLAY FLIGHT" feature, which in step 3140, is invoked by calling the appropriate GIS
application function, which restarts the tour for the user. In step 3150, the user can click the "MORE

INFO" link, 2Qmwhishinstea 3460 Shews: _5%9&&&8&&%3&%&&0@&@&@@&% leaseathaturther
'“fﬁrmat'onléle&e&a%ﬂé\é'Q&Q&?%ﬁéﬁ%ﬁ%’% 10 $18Rs:3Q30.ANY A0 R FleR 314t Pansser may choose
to "CONTA BROKII(E)EQH \‘éhlglh plf,i\c fg&on l%éseg(lja Ete% c%t&q rollﬁeg_tg%r% hlﬁg %%Qs% filled out by the

user and su n%?ﬁsei@tln step . At St‘er%’a , the*user's information and message for contacting the
broker is fofRHARRHCHEH BRIHR8 ©isiPifdress of the 25 broker is retrieved from the back end
before Being sent to the application layer at step 3220 where an email is assembled containing the

user's inforWatfiorsfarsace subisaer@nthe sleit rovsapriskand gamewiiions pb by shaw-flighty SUITE"
functionalitfimcolicks the shoilaimg dirskritatbe Widnae phedenénteff deepatssré prees8®nthkhapplication layer
moves the agherepwsmntia thisuapjanensiaterqugiding Gitdbeppaates: thmibgdtpopldedhmirgtep 3240. In this
30 case thexhallgenrashaecsntisasthe BdldingrepmtaineAats Eamuiheddagiand ghle2@01Rnd the Suite
Table 200 Qﬁﬁql‘%’gd%%'@%X@rfpﬂsa%@%ﬁ%@&?g@é&? e HSRSHRIRSSIURIR{ABEARE. however any
data may be displayed i, e HREL AVID resReetIBERNEE A0 qg&&&ﬂ%‘é&ﬁ@%@ &‘%?% sub-processes
of the mult;gegfqne&?/t 51U Ct'%g"ﬁ/ggt Shown In accor nee le[o an embc (q% e?%[ olvte e present
invention. This functio %f?ff/ %%‘r i at uﬂ’a%ga%‘é%%‘Sé‘én asawir f%ﬁﬁc re, apn.example given in
Figure 10b, WithShiofPRatiol? SHeathithehititderaghitim LSS WhieWite outine, for
example, leB84He spaws, Fedtsidndarrlithilis ssids i bR aedereh: eIdtstor example, to
stand bt frowpresratiotachodieiihgsdEfeh flotlenyssr aiferfiesetiicain noader 98 Grdlienb represent
characteristompitthe flebr as ¢hntaat folaitvpr fanpaicFhédwireo! @ R0HR/0§87E4RATECA2011/001212
mode- replagpidhbuldinghamcbpertkiayersveb sev b uahgsitatog ir:Eatihdthewdnctionality results
in a systemdguisualiy.dishiYidhtosRaliah P BIEGIRNHBIaRWBY SirRdrTIRNELAS AcFHilgrepresentations
of the physigzal BUACG AL REHTINESaR1 AYRIIAY SRurSRYRRNGnAL OGS Io HistiRlg nformation
about fye bYling ) it enties QLmare & otaary AL e Jeyel oh 3 Sindle ok, Ad,g) invisioly sit
underneath a bui (gm rendering to StoreYiftenior Inform tion, or enaple An ed multi-media data to be
revealed willF RN Co PG db SRS TR 48R O DTS S A EREP e R RARS et iR
MODE" optiofe| &g, comptithenais phciisiidaydr, $8 BulGIHGESE Pyameae?s &f Google(r)
Earth's vievistai&ldisubleds dehbigime.misde opjeristouagrenetholl iajsies thdide tayers. Also, in
the applicatiynclayerzeandtepi 8680nhaissletadtbitieisthetdempdtérom the search form and sent as a
standaflized search file, an Asynchronous Javascript and XML (Ajax) request, to the method at step
3540. At step 3540, the initial multi-geometry KML string is generated

In step 3010, the user types the flight universal resource locator (URL) containing a
specific Globally Unique Identifier (GUID) into the client software which may exist on a
30 client machine, such as the user’s laptop computer, which is passed to the application
layer on the application server, which layer extracts the GUID from the URL in step
3020. The GUID is passed to the back end data server and database which retrieves all
the geographic locations (in a real estate embodiment, these locations are leases)
associated with the flight at step 3030, and optionally retrieves the flight creator’s
35  information and increases the total flight visit count. The GUID is also passed from step
3020 to step 3040 also at the application layer where the first and last location, for
example, submarket, to start and end the view of the flight, as well as the building
identification associated with the geographical locations (in one embodiment leases) are
found and extracted. This data is passed to the back end to retrieve the building data
40  associated with the leases and retrieve associated KML data for the leases at step 3050;
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15 and the outline property and width for normal and hovered elements is specified. At step 3550
building class data is retrieved from the date base, which data is passed to step 3560. In step 3560,
Style Map IDs for different building classes are generated and each building class is assigned a style,
a unique visual representation, such as a unique color. In step 3570, the KML data for each floor of
each building is retrieved. Using the KML 20 floor data from step 3570, in step 3580, multi-geometry
polygons are created for each building. As the style of multi-geometry buildings can be a function of

any buildingreedaie d variaye sachedaisbasealtbeeyample ipptitaucasalfataidl Godeseribe a
multi- geomﬁféa&émeﬂﬁ Qaﬂﬁ Glassifyingobateis i agkinektats. dReigira s 'gpeiithe hotel is

iferert gL DA OIS BTSRRI S il 25 i
te Style hase 9 g et t d to the calli
e Ak W aﬁ% On's?‘ﬁéﬁ gl S‘m(?&en”%om e maseres-anad SRR e e

era ob
named 5amd §?‘1%tos§§8€’lgmt8”él§ gevf’é\w%ﬁ%rﬁeé%‘fﬁev éﬁ 'P é&%ﬂ“@e \i’él&a% 8(/erlay file may
be pushed fRtdetesEAHRAIEH. Theedatadingy sirpisdetfle 3 ﬁ‘?e‘%ﬁ’é?&ﬁé% BaP SREH a satellite
image. thatihghshmKEMENGE tagencthigdybabalcky ibarsubmankdievivwatendl ilihvagrvepddbe overlay which
greys or bldeksoubtttunbddkgheufigiisate lite iFidge sheanadiscastbratdegnafidaprepacddtHferbackground and
allow the usgsveiasiusy MOIBIS AFHIR SOACHARS RIsiam Raddddhasuseaieds ipDRMAL MODE",
¥Vh'tCh f@?u%r&ﬁ%ﬁpﬁl@é‘&?'ﬁﬂ@éé%&s Frdngptar WWWY%&H‘&EH&'%%&T%?Q&%&@ tst?llle file
eatures fro 0 r uilding and road layer, so that the user may
view the stagﬁéggé)%?gc%ﬁg EE% 0}; ?Q%% a%xl%%mlﬁé)user selects a different city, and the
application Jayer processing the request mgves the camera view to the selected mtg/ t step 3640, and
at if wire mdd§ fs2BnY Atoutels s MHeh G SRt ‘Fesgﬂ)‘fé@%’lt fﬂgrplf fOUECIRT 2 40 removed
and the mult?ﬁ@§ﬁ1§#§ﬁ@§tuﬁ§§%&ﬁé%§l§/ QeTb%?@QIH%Q%@W%%FSIFh%W%@BD ¥ the user resets
the mdp viesslltheheapptepras 70! Sfagnticsiien findeors aritethd! At adohaedigs fhatpeestngs the previous
city are remiswmck Figtikessdr] Avitbranghl idthshaw thepnndabs diagranmdomydsudtizaton of hotel rooms
for a 5 travgloageancls as@mexp3phs, aftbecapabiiins atitite SYSFNG MTadeadanckiokith an
embOd'me%OJtEBe%@ﬁ@S@mﬁW@éH'W dateROLPrEpBaRY mﬁgﬁl%ﬁ{féﬁ thadiL fHageneration. At
step 4020, {aGRIOBRSH A PGS fn%&;sp% 3ot Aokt %ﬂeatm@#ﬁ%’thﬁxgrocess
generalps nofaL KM 1185 and exlia e prasediisal of egsﬁgége' DRRHRS [EA AN, f step 4050

the KML files for. { e s are crea ere In the next series
of deC|S|onsa|%eas% ?ﬂféﬁ%‘u’ 185teﬁls&n g é]%% d ?Srlﬁ?g%f&t SISSOMENEBA%S: a hotel based
on the miniffur Al rdiERe tWB’r?B ’é?sgéplélép tRIEPRBIGS Hkes W@a‘f@ﬁ%‘r?@f Rotel rate, the
color which fé‘%‘rylﬁSbem}tfﬂﬁaﬂ?aﬁﬂmtﬁﬂI%M9¢ﬁésf8&ﬁ@99@§lall§§eF nlwmgMnaNotels in
Google% Eaebsafisr fexampietite therhediatedyionuaivd dm stedicaiiontef theninaditrassrofdhe category 15
and ge¥graphikal pasitievedfiihe Hetéhcd©bodbrsaethamoions asbigngditatitie hatels sty indicate other
variables thatihevuigwver dmiteresiadbiRd suphiamnB.aradesHHanios aal Whetsefutaahotels have
certain featyges ( AnsteRkkl /& WL&H'%W&@‘W@W@ Chﬂi&%ﬁél Riied;testhg current building.
In 20 step %ﬁﬁgwemmg i diGsdhg s g MOV S0 e m%ugl%va e array and
repeats the Same procec H{ea sg%rtgp%gatj lA INVO |@a te segf)g)l 0 ste %\ﬁfﬁléﬂo rc]:orl;tlnllées.
repeat g, an ul en all the buildings
nave bien A DARCITEsE é%tB%B‘r‘BB‘ﬂ&t%‘K%‘aEH%%&5‘%"5%936"&\3 A e oS
procedure |§qgen%ﬁl§?eaogt%¢54%aymg various characteristics fo the user, such as square

footage, however any data may be displayed to the user.

With respect to Figure 10, the data movements and sub-processes of the multi-geometry
35  functionality 1s shown in accordance with an embodiment of the present invention. This
functionality permits a building to be seen as a wire structure, an example given in Figure
10b, with information on characteristics regarding the structure shown in the wire outline,
for example, leasable space, rents and availability, so as to be visible in a different color,
for example, to stand out from the other buildings. Each floor may also have its own
40  color in order fo represent characteristics of the floor in contrast to other floors. The “wire
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25 With reference to Figure 12, the KML Floor View process is shown, which permits a user to be
shown a 360 degree view from any floor in a given building, what a viewer would see if on that floor in
the building looking out, in accordance with an embodiment of the present invention. This view is
displayed on the GIS application using data stored in the 30database. This is illustrated in Figure 12, in
step 5010, by the user using a client computer and user interface selects a building and floor from a
database existing on a data server within the application. This action by the user is encompassed in
steps 5040354505028 WR!l r3ndRligRalyadheyesehMAGENQRSE & GioaR Eaubmaeket using the
user 'nteffaﬁﬁ&wﬁty&Qﬁﬁ&l&?@tsga@m%g&ﬁf@@ W&@%ﬁ@%@ E@éﬂﬁ(iﬂéé%%a\%h thecityis
chosen in st cgOZOc ur%te arie:a easlge‘ﬂrt%usrn%bﬂle e Slscg m ts Wi tH}g.t tgw\g ?\e submarket is
chosen in s%e <L) ﬁ helist &r gturns a ‘% dlng is chosen in

ata
step 5040, & ?fgfgﬁgf, V%gtﬁ I SEHRhs %%’Hﬁf%aasgu m%‘br IS tm d'in step 5050, the
data specifiEtBYRAY fRidhs IRirAbd sipEe feaninde & oSO Rﬁ%%%&p‘t*:ﬁ*ﬁ'@&zon/00121z
application rfefeiEnpROThEHer tderarEoniew el inkedrgudbovedindet hepredsl a direction is
chosen, whiztthforsimplicityr malidke a cardinal direction such as north, west, east or south, or may be
any horizontal direction relative to the building, and the direction is sent to the database and heading

values for thediqos nameiaevie isd, ericulatagean theetwetiMertivpadanah vieyvstared in by the
coordipgtes,inge, éﬁ@i@&%ﬁ&ﬁelé%s%’et&ﬁﬁﬁgf ey Mr%%éaﬂfaé% RINtE AW fem e chosen floor
of the Chos N9 40 0e Cal %Q%Eﬁé%%%% J?Q?&PM ﬁi @}9 &1 a’?ﬁf&"ﬁed to step 5060

where the rln or |na es 2%%) nerate ich are created

for each codPHi hcgl eﬁ 0?1?1%6 %%g% S érh %agr Eom the results
and display®tP e SroAn mexps W@JTP{%‘%PE |¥ éﬂ%i‘)jﬁﬂ‘&’r%gﬁt Qi direction from
the floor by@é‘i’é&lﬁbs&ﬁ& - cObRARARI DI infigd Riirpeaps b Mimiiiaadt g9y a secondary
map tHat newd twlyudionpsppedineh sisitafdaternthend horepdatemiatsa napekiérs rdpséspenting the floor
and directiops d0ebsiiiniadasndaa datebased éque diccdntabaveg Whechlidarticnpasddiaostgamera view is
sent to the dagabaseaepBbicIsiSiamnIPRGrelmpRinBuaRedHORE Gamersalan@esrkilled in the art
would appregifie SRR NSIRIPRAE P AsEARIN0Y RPQUARERM, such as a unique color.
In step 3570, the KML data for each floor of each building is retrieved. Using the KML
20 floor data from step 3570, in step 3580, multi-geometry polygons are created for each
building. As the style of multi-geometry buildings can be a function of any building-
related variable in the database (the example in Figures 11A to 11C describe a multi-
geometry style based on classifying hotels by asking rate, therefore, the color of the hotel
1s different depending on the nightly room rate), therefore each building is also associated
25 with its appropriate style based on its class. In step 3590. the completed KML string is
returned to the calling method, and, in step 3600, the KML spatial object is generated
from the obtained KML string. It is then named and pushed back into a GIS view such as
the Google® Earth-view. Also, an overlay file may be pushed into the Earth-view. The
overlay file is able to modify the background, often a satellite image, that is shown such
30  that a “busy” background may be treated with an opaque overlay which greys or blacks
out the background (satellite images) to reduce the significance of the background and
allow the user to focus more on the structures.

In step 3610, the user selects “NORMAL MODE”, which results in the application layer
35  in step 3620 removing the multi-geometry and style file features from the Google® Earth-
view and enabling the building and road layer, so that the user may view the standard
Google® Earth-view. In step 3630, the user selects a different city, and the application
layer processing the request moves the camera view to the selected city at step 3640, and
at if wire mode is on, at step 3650, the multi-geometry features of the previous city are
40 removed and the multi-geometry features of the newly selected city are pushed. In step
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methodologies and variable names while using the same algorithmic and procedural constructs still
falls within the scope of the patent claims. Many modifications and other 20 embodiments of the
invention will come to the mind of a person skilled in the art having the benefit of the teachings
presented in the foregoing description and associated drawings. Therefore, it is understood that the
invention is not to be limited to the specific embodiment disclosed, and that modifications and
embodiments are intended to be included within the scope of the appended claims. 25 Figure 13
depicts an gprpodimenpta e canfiguadianphsrsyFanvirdniubichisrepiesentative of a
hardware eEé’dﬁ?&W‘?éM%sBﬁﬁé‘ﬁ&@%éh?cﬁﬁ@%&f&‘é@@“on Referring to Figure 13, computer system

1300 has a processor 1301 coupled to various other components by system bus 1302. An operating

system 130 ri3 1 30 and,provid contr and caordinate th functlons of the
various co E‘%}gﬁgﬁ?ﬁeﬁ;q&‘w PR wﬁoé\élé’gerl Zhe \9V|?h Pmonn§ 18s of the present
invention m3¥ ?bﬁg?f‘%rr}&ﬁetﬁﬁ ﬁ’@ﬁé 1328 HEH PR DS EH M IB LR getbvﬁibélf’atlng system
1303 wheresmodimmnimbrlmissereivenntos s ¥ Servrassstoibitigses tbaidbilapplication 1304.
Application ge3edtmayAnskpct) 26 texprogste, deremppic Htton toe cyadting. 3baetdtherkaigt@D spatial objects
with dynamittatheamdedsyrtizimgssaitmbjads flsdisd éssethapovediredestépd @dfai fe Figure 13,
read-only mepaqgys GROMH ki3 0 502 HRMOURIRAIO By Sle hus e anakinelugacr kasic input/output
system"BIRSxthAlConirqigncentaie 4Abasiesluncienaaf rompuiescayaiemyil 396e Random access
memory ('RAM:) k306 a0, 15k 2 ggir;%éo%%@%é 0,25 6RYRISHIRAUSIRRPHS LE02. It should be
noted that ware | com onents INc

uding o el}:tln% %St?'ﬁ]otli:’?a ealal agI%Irlcw élve 4 may be loaded

into RAM 12\({% w IC?]SS %umg‘rlnepcl? Main memory for e Risk adapter 1307

may be an Pﬁi@&’&?ﬂfe‘aéfeﬁff bAvPEaE ﬂéfzs)faca?gﬁtmmrs@sm w&h %ﬁ’sﬁkun.t 1308, e.g.,

disk drive. @il dee c35vsRim 1o IomnadiaeiiversiVin Al Y isaHBR M (e CERGRYR A2BEAES09 coupled to
15 and geographical position of the hotel. Of course, the colors assigned to the hotels may

indicate other variables that the viewer is interested in, such as the grades of rooms, or
whether the hotels have certain features.

At step 4170, the style incorporating the color choice is applied to the current building. In

20  step 4180, shown on Figure 11c, the procedure moves to the next building in the array
and repeats the same procedure (starting at A) involving steps 4060 through 4170. Step
4180 continues repeating, and consequently steps 4060 to 4170, for each building i the
array. When all the buildings have been categorized and colored appropriately, the data is
saved in a KML file in step 4190 and the procedure is terminated at step 4200.

25
With reference to Figure 12, the KML Floor View process is shown, which permits a user
to be shown a 360 degree view from any floor in a given building, what a viewer would
see if on that floor in the building looking out, in accordance with an embodiment of the
present invention. This view is displayed on the GIS application using data stored i the
30 database.

This 1s illustrated in Figure 12, in step 5010, by the user using a client computer and user
interface selects a building and floor from a database existing on a data server within the
application. This action by the user is encompassed in steps 5040 and 5050 as well.
35  Optionally, the user may choose a city and a submarket using the user interface on his or
her client computer in steps 5020 and 5030 respectively. When the city is chosen in step
5020, the database returns a list of submarkets within that city. When the submarket is
chosen 11 step 5030 from the list, the database returns a list of buildings. When a building
1s chosen in step 5040, a list of floors is returned from the database. When the floor is
40  selected in step 5050, the data specific to that floor is returned by the database to the
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bus 1302. Communications adapter 1309 may interconnect bus 1302 with an outside network (not
shown) thereby allowing computer system 1300 to communicate with other 10similar devices. I/O
devices may also be connected to computer system 1300 via a user interface adapter 1310 and a
display adapter 1311. Keyboard 1312, mouse 1313 and audio (speaker) 1314 may all be
interconnected to bus 1302 through user interface adapter 1310. A display 15 monitor 1315 may be
connected to system bus 1302 by display adapter 1311. In this manner, a user is capable of inputting
to computeagyisiain] FQthngg hnkdydwalichdrd 12- orampKISe. tdkdcudiniaesiHngep ik from computer
system 1300 yiadispIRYcAskbR, Gipeakelidaldo20ng wilkharaparesiatashbinanassidiied in the art,
aspects of the present YRNIPHMAYR LRRIRH B5.AHSamvERtARGLAN SR AHEERProgram product.
Accordinglyepegis oL etgrﬁlsig.s e entagp We%x&ggk%am%f%x (Rl GG eergwqge embodiment,
e
n

an entlrily so aree odlm n rmwar softw ﬁll’e mlcr etc)or an
naies m

embodi en(f ot a B §et¥f\7lv%re e WarvelegvsStgfc lﬂwax e COOf eneral e ref"erred 25 to herein
as a "circuit!® Wd@léené}?”' FFF“tI'-"&Pltﬁ%‘?rﬂ‘BPé %éfff’é EEOHT WFeC[S‘Pé‘é% e take the form of
a computertmi&}b?ﬁrﬁl e udinsh gty ﬁ%ﬁé@%ﬂ@&gméﬂ?é@ﬂﬁoﬁ?%dﬁﬂﬁ@ thaving computer
readable pro@eanibedtidle nizpdied ittaaeun uS8! Angeeonibivdionsoindriacs maskersompiliter readable
medium(s) maydestadtitirechc hecedimipuiairrdadeaplS0hedisnpaiaybs aeaermpditeithigdatable signal
medium or seRERUetHERIa e flasgeyeIesiUR. GISappies eRAIAGIS S0 ageusediam may be, for
example, byt ot ligHELH0,ia0 GIREHANHnMAGREHC PRICH e L%%ﬁ@%&rm@e ! 9dior

semicondugiqr gy §t§mc %Sbfuﬁi,% ?%%&{%wgﬁ 'EEB.JS a&pyyoj &9&898'”9 35 More

specific exam aanon e stive ¢ ols erﬂre§ fage | Se 5’”'0' include the
following: an ﬂpr%%ﬁae% c?rc\ ’g%fnf e Of MMOTE Wires n ncom |s ette a hard disk,
a random a@ PR FRBIST RN g BWWF%%?V(??@% Véeﬁvé'r‘a%%f% Fo AAFiable read- -only
memoly (EPREMIGY é%?ﬁeé‘%ﬁgﬂfé eBMpBaetdisc read-only memory (CD-ROM), an optical

storage device, a magnetic storage device, or any suitable combination of the foregoing In the context
of this docufPmentkdiabmpheert aadiabipstorageha ey ariatyobhe £ pyo gaagribleg Sangwdgasn that can
contain, or sheteoaofraigs andfGatistiddoyaiein whiln ackhgniitme Wghiibhion axeeriiedusistem,
apparatus, Qbi@vi&e still falls within the scope of the patent claims. Many modifications and other
20  embodiments of the invention will come to the mind of a person skilled in the art having
the benefit of the teachings presented in the foregoing description and associated
drawings. Therefore, it is understood that the invention is not to be limited to the specific
embodiment disclosed, and that modifications and embodiments are intended to be
included within the scope of the appended claims.
25
Figure 13 depicts an embodiment of a hardware configuration of a system 1300 which is
representative of a hardware environment for practicing the present invention. Referring
to Figure 13, computer system 1300 has a processor 1301 coupled to various other
components by systemn bus 1302. An operating system 1303 may run on processor 1301
30 and provide control and coordinate the functions of the various components of Figure 13.
An application 1304 in accordance with the principles of the present invention may run in
conjunction with operating system 1303 and provide calls to operating system 1303
where the calls implement the various functions or services to be performed by
application 1304. Application 1304 may include, for example, an application for creating
35  and linking 3D spatial objects with dynamic data and visualizing said objects as discussed
above.

Referring again to Figure 13, read-only memory ("ROM") 1305 may be coupled to

system bus 1302 and include a basic input/output system ("BIOS") that controls certain
40  basic functions of computer system 1300. Random access memory ("“RAM") 1306 and
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A computer readable signal medium may include a propagated data signal with computer readable
program code embodied therein, for example, in baseband or as part of a carrier 10 wave. Such a
propagated signal may take any of a variety of forms, including, but not limited to, electro-magnetic,
optical, or any suitable combination thereof A computer readable signal medium may be any computer
readable medium that is not a computer readable storage medium and that can communicate,
propagate, or transport a program for use by or in connection with an instruction execution system,
apparatus dfsdlemgserl B3FTagERNIGOHe emfiediRdsastet damnpaoer réiadable teeshituh tray be transmitted
using any appieREsRaditMnNemding Qulinotlitmied 303nirleppliviieine 0aptiag! Bber cable, RF,
etc., or any,shilablk £ QANINYEE QiARE HEEIRINCLROLP IR PIgF A OdR fRF 3B INg out

operations [Q( AFRRCIS;qf 5@ GRIESRALIYSUAN M0 JHULERID AT combnapR.afgne or more
prograrglmlg%nm guages WI ldls ngna%r]%yect Ol tae J programming language such as Java, Smalltalk,

C++ or'the Cconven |ona procedu ’ra]gprogrammlng languages, such as the C programming

language or similar programmlng Ianguages The program code may execute entirely on the user's 25

computer, partly on the us com and-alone softwar n the user's
computer a%%“ﬁ? y Sé’he Stgl é?n% ?ﬁtlréﬁ}n nu?hcémr%%o%(%mﬁe Pﬁgegver In the latter
scenario, tH¥Ydriftte CompHtaHMY BERishAS %D THErneapy @B%Hﬂ%r“fﬁ’l‘o‘ﬁ’g APty pe of network,
including a tetakraatsbanaiharam pbesingisenpeer setgBrid0iRNymBRYNEOHHB O may be made to
an extHnalsoorapdesrcéfor 30example, through the Internet using an Internet Service Provider). Aspects
of the present invention are described above with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems) and computer program products according to
embodimerit® db threprageaitadheantioettdt viltdepdteivydersttiigd thatheaahditotkoddifgeiowchart
illustrationsianelieiilapsidiaarpmes 1 3Nd gRyYaRations, afdakeds daldendibydpaikiiysinations and/or
block diagrams «fak hadmplsaenteday mm&%{gﬁr&q{%@e}m%&eﬁ ﬂmsw&&pﬁyter program
'“Stru%onsm&‘?%PP%95%5%1%‘90%@5%5?5&%&?%@ Ry é%t%ﬁpeﬁ' Rurpose

computer, or other Progee caeag%} e fcllnirt)g gcessing appara é%i &{oigﬁﬁe boar such that the
mstructlons W |cr]££§ r{k e data processing
af é’ §¥Io

apparatus. e 6?%8%‘&% 'Eﬂl@ fﬁﬁfﬁ?‘gﬁ’fagé’tgegbéc aft and/or block
diagram blSBRAGFHIdLks.

20 As will be appreciated by one skilled in the art, aspects of the present invention may be
embodied as a system, method or computer program product. Accordingly, aspects of the
present invention may take the form of an entirely hardware embodiment, an entirely
software embodiment (including firmware, resident software, micro-code, etc.) or an
embodiment combining software and hardware aspects that may all generally be referred

25  to herein as a "circuit," 'module” or "system." Furthermore, aspects of the present
invention may take the form of a computer program product embodied in one or more
computer readable medium(s) having computer readable program code embodied

thereon.

30 Any combination of one or more computer readable medium(s) may be utilized. The
computer readable medium may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage medium may be, for example,
but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, or device, or any suitable combination of the foregoing.

35  More specific examples (a non-exhaustive list) of the computer readable storage medium
would include the following: an electrical connection having one or more wires, a
portable computer diskette, a hard disk, a random access memory (RAM), a read-only
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These computer program instructions may also be stored in a computer readable medium that can
direct a computer, other programmable data processing apparatus, or other devices to function in a
particular manner, such that the instructions stored in the 10 computer readable medium produce an
article of manufacture including instructions which implement the function/act specified in the flowchart
and/or block diagram block or blocks. The computer program instructions may also be loaded onto a
computer, other 15 programmable data processing apparatus, or other devices to cause a series of

operational,@ggsytqlb@mjarfgfnmdg[bt%g@m@gm alrsdyogiantmalieREPRIatUS.eH other devices to
produce a ¢amp £rd MBRlEBIE URHREP OR3S e iRkt i) S i@ WhIChRXECUIR 0 the computer or
other prograra E%%%}E%d%ag oy {r%gg%ﬁﬁafaa %Qﬁme&"ag dexiction/agtg,specified in the

flowchart and/ gr am [ scriptions of th% vanou.gs e bodlments of the

presenS%mverﬂlon h beeh reSentCeOdn R u%rurre ao%tés ﬂ%straﬁiclfc))n bupare fot inténded to be
exhaustive B4 al’ocﬂPe CéJmf)‘Bdlﬂ’ie%‘féed%)sng}g@H’ I%%éﬁ?%@’dl%é’ﬁocﬁgnﬁﬁﬁo%}wﬂoﬂ% will be

apparent toRHBSST SIREHER SRIfTh AP AYEGeparting from the scope and spirit of the described
25 embodiments. The terminology used herein was chosen to best explain the principles of the
embodiments, the practical application or technical improvement over technologies found in the
marketplacé, esmprén atsidablihs ena ngadiimaryasiiiclpdthe raepagatasoiata sigent etk seaiierents disclosed
herein. Claigndbitabdsaoiaindediithotliéd thettiodiéoexcreplin g biaskclagdwrchs sl afingagitiiree-dimensional
spatial ®bjestvihesnethqsopapandsingaigane altingna ofultagrons tfyral;ing kidagifichone or more
outline chalggtREStCSlectro-magnetic, optical, or any suitable combination thereof. A computer

readable signal medium may be any computer readable medium that is not a computer

readable storage medium and that can communicate, propagate, or transport a program

for use by or in connection with an instruction execution system, apparatus or device.

15

Program code embodied on a computer readable medium may be transmitted using any
appropriate medium, including but not limited to wireless, wireline, optical fiber cable,
RF, etc., or any suitable combination of the foregoing.

20 Computer program code for carrying out operations for aspects of the present invention
may be written in any combination of one or more programming languages, including an
object oriented programming language such as Java, Smalltalk, C++ or the like and
conventional procedural programming languages, such as the C programming language
or similar programming languages. The program code may execute entirely on the user's

25 computer, partly on the user's computer, as a stand-alone software package, partly on the
user's computer and partly on a remote computer or entirely on the remote computer or
server. In the latter scenario, the remote computer may be connected to the user's
computer through any type of network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an external computer (for

30 example, through the Internet using an Internet Service Provider).

Aspects of the present invention are described above with reference to flowchart
illustrations and/or block diagrams of methods, apparatus (systems) and computer
program products according to embodiments of the present invention. It will be
35 understood that each block of the flowchart illustrations and/or block diagrams, and
combinations of blocks in the flowchart illustrations and/or block diagrams, can be
implemented by computer program instructions. These computer program instructions
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retrieving building class data from a database; assigning each building class a different style; retrieving
data for each floor of one or more buildings; generating multi-geometry polygons for each building to
generate a wire structure and associating each building with said assigned style using the floor data;
generating a ring for each floor by linking two or more points each located by latitude, longitude and
altitude, wherein the ring is associated with the data for each floor; generating a string of said
multi-geometry polygons and styles; generating the spatial object from said string; and displaying the
spatial ObJ%EWQ &EM&%‘MM‘&B@ Mﬁlﬁé@ﬂ&ﬂﬁ%&}’%@appﬁﬁés@ {n a context of a
local envirq na&'& %Xiﬁlﬁ&&'@ 46 p&%@ﬁ?& iR g WaRID LigeAimgosions. 2 The
method of c !;mﬁ-‘lﬁ rltsm #lsm eft%% cloe to remug t e, s ljﬂ:%ncga% the
backgroun&in & meth claim rein ’Ie WIFE St re ma e co ed on

charactensﬂ%??‘&%lm‘ﬁ b‘ifﬁﬂ’ﬁé"eﬁnsr & i@ ﬁ’@ﬁngf‘%lg’i% GOBRSH ﬂ‘i’gc ject is an
accurafe refESBtaRdeI Ak dresmolock BhIOHS or structure and comprises: a geographlcally and
proportionally accurate wire-frame models of the exterior shape of a building or structure; and b.

geographically and proportionally accurate individual floors that are nested within the wire-frame
models  These computer program instructions may also be stored in a computer readable medium

that can direct a computer, other programmable data processing apparatus, or other
devices to function in a particular manner, such that the instructions stored in the

10 computer readable medium produce an article of manufacture including instructions
which implement the function/act specified in the flowchart and/or block diagram block
or blocks.

The computer program instructions may also be loaded onto a computer, other
15  programmable data processing apparatus, or other devices to cause a series of operational
steps to be performed on the computer, other programmable apparatus or other devices to
produce a computer implemented process such that the mstructions which execute on the
computer or other programmable apparatus provide processes for implementing the
function/acts specified in the flowchart and/or block diagram block or blocks.

20

The descriptions of the various embodiments of the present invention have been
presented for purposes of illustration, but are not intended to be exhaustive or limited to
the embodiments disclosed. Many modifications and variations will be apparent to those
of ordinary skill in the art without departing from the scope and spirit of the described

25  embodiments. The terminology used herein was chosen to best explain the principles of
the embodiments, the practical application or technical improvement over technologies
found in the marketplace, or to enable others of ordinary skill in the art to understand the
embodiments disclosed herein.
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wherein each individual floor is an independent nested spatial object. 5. The method of claim 1 further
comprising the step of generating a visual flight between geographic points. 6 The method of claim 5
further comprising the steps of: a. receiving a Globally Unique Identifier that is passed to a database;
b. receiving from the database data associated with said several geographical points including building
identification data; c. determining a start and end point for the flight; d. creating structures associated
with the geographical points from the data received using a CPU; e. retrieving camera views for the
start and end point of the flight; and f. generating and assembling the flight using a CPU and a
Geograp% &4MNnformation System Application Programming Interface. 7. The method of claim 6
wherein {he,Glohallx Hnique Identifier is contained within a URL. 8. The method of claim 6 wherein the
geographical points are leases, and the building identification data is leasing data. 9. The method of
claim 6 whereimthe:siitl gturesating, ringengnadalippnmhqdjacentiodhgonngpannisipdatia assncmnted

with the rings. 10 The method of claim 6 further comprising the steps of pausing the flight and
replayingamertigaz.

generating a multi-geometry string specifying one or more outline characteristics;
retrieving building class data from a database;
assigning each building class a different style;
retrieving data for each floor of one or more buildings;
generating multi-geometry polygons for each building to generate a wire structure and associating
each building with said assigned style using the floor data;
generating a ring for each floor by linking two or more points each located by latitude, longitude
and altitude, wherein the ring is associated with the data for each floor;
generating a string of said multi-geometry polygons and styles;
generating the spatial object from said string; and
displaying the spatial object into a graphical information system
wherein the spatial object is shown in a context of a local environment, and wherein the spatial
object and ring are viewable in three dimensions.

2. The method of claim 1 further comprising using an overlay file to reduce the significance of the
background.

3. The method of claim 1 wherein the wire structure may be colored based on characteristics of a
floor or a building.

4. The method of claim 1 wherein the spatial object is an accurate representation of the exterior of a
building or structure and comprises:

a. geographically and proportionally accurate wire-frame models of the exterior shape of a

building or structure; and
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b. geographically and proportionally accurate individual floors that are nested within the
wire-frame models
wherein each individual floor is an independent nested spatial object.
5. The method of claim 1 further comprising the step of generating a visual flight between
geographic points.
6. The method of claim 5 further comprising the steps of:
a. receiving a Globally Unique Identifier that is passed to a database;
b. receiving from the database data associated with said several geographical points
including building identification data;
c. determining a start and end point for the flight;
d. creating structures associated with the geographical points from the data received using a
CPU;
e. retrieving camera views for the start and end point of the flight; and
f. generating and assembling the flight using a CPU and a Geographical Information
System Application Programming Interface.
7. The method of claim 6 wherein the Globally Unique Identifier is contained within a URL.
8. The method of claim 6 wherein the geographical points are leases, and the building identification
data is leasing data.
9. The method of claim 6 wherein the structures are rings and balloons adjacent to the rings contain
data associated with the rings.

10. The method of claim 6 further comprising the steps of pausing the flight and replaying the flight.
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