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SYSTEM AND METHOD FOR EARLY anced and geo - referenced images may be quality - control 
ACCESS TO CAPTURED IMAGES checked , and then assembled into the County Image Ware 

house . 
INCORPORATION BY REFERENCE Once all the flights are complete and all of the portions of 

5 the County Image Warehouse are assembled , the completed 
The present patent application claims priority to and is a County Image warehouse is then loaded into a geospatial 

continuation of the patent application identified by U . S . Ser . database of oblique imagery allowing the newly captured 
No . 13 / 833 , 352 , filed Mar . 15 , 2013 , all of which the entire images to be accessed and viewed along with the older 
contents of which are hereby incorporated herein by refer captured images as part of an online service , such as 

10 Pictometry Online . 
ence . Pictometry Online is an online service hosted by a com 

FIELD OF THE DISCLOSURE puter system that has a geospatial database currently con 
taining a massive inventory of oblique and vertical imagery 
captured by Pictometry ' s Capture System . The geospatial The disclosure generally relates to methods and systems 15 database currently contains more than 170 , 000 , 000 images for early access to captured images that typically require and is growing significantly each year . Once the captured lengthy processing times . More particularly the disclosure images are loaded into the geospatial database , the online relates , but is not limited , to methodologies for early access service allows a customer to simply navigate to an area using to captured images through a geospatial database during a query and the online service retrieves an oblique image 

multiple steps of a post - capture processing stage which steps 20 that best represents the area of interest and then displays that 
are used to enhance the quality and accuracy of the captured oblique image in a manner that allows the user to both 
images , but prior to the captured images being fully pro visualize the area of interest and to measure and extract other 
cessed and loaded into the geospatial database . information contained within the image . The online service 

also allows the user to continuously pan through the massive 
BACKGROUND 25 database of oblique images , seamlessly moving from one 

image to the next . Because of this capability and because the 
In the remote sensing / aerial imaging industry , imagery online method of delivery reduces the information technol 

may be used to capture views of a geographic area in order o gy burden to support the County Image Warehouse , many 
to identify and measure objects and / or structures within the customers are now switching over to the online delivery 
images as well as to be able to determine geographic 30 mechanism . 
locations of points within the image . These are generally The methods discussed above for capturing images , pro 
referred to as " geo - referenced images ” and come in two cessing images and loading images into the geospatial 
basic categories : database have been in practice for years to permit the 

Vertical Imagery , also known as Nadir Imagery - images geospatial databases to deliver the newly captured images to 
captured with a camera pointed vertically downward thus 35 particular customers . Initially , the geospatial databases were 
generally capturing the tops of structures ; and , delivered on a hard drive , while more recently the delivery 

Oblique Imagery - images captured with a camera aimed has been made online using an online service . 
at an angle capturing the sides , as well as , tops of structures . In a standard geospatial database deployment , images are 
One of the uses for vertical imagery and oblique imagery " ingested ” into the database and their geospatial indices are 

is in the assessment of properties for tax purposes by tax 40 calculated to enable fast searching based on geospatial 
assessors . In particular , counties have been requesting aerial coordinates . Typically , the geospatial metadata and the 
image providers to fly the counties to obtain aerial images image pixel data for each captured image are stored in 
for assessment purposes for years . For example , Pictometry separate database tables or areas . This is done since typically 
International Corp . , the assignee of the present patent appli the type of access to the metadata and the image pixel data 
cation , is an aerial image provider that flies the entire county , 45 are different and thus for optimization purposes the metadata 
and then creates a County Image Warehouse , which is a and image pixel data are stored differently . The separate 
geospatial image database containing the complete set of database tables or areas may be a part of a relational 
oblique images for that county . The county assessor would database . 
then use this image warehouse to select comparable prop - In any event , as the size of the geospatial databases 
erties and other tasks that are part of their mass appraisal 50 increase , these ingestion steps take increasing amounts of 
effort to establish the property tax base for the town , county , time to complete because the regeneration and optimization 
or tax appraisal district . of the geospatial indices becomes a more time consuming 

In many cases , government regulations dictate that the task as the number of records continues to grow . As such , 
images must be captured close to the start of the calendar common practice is to complete the processing of an “ image 
year and that the entire assessment process must be com - 55 library ” ( an arbitrary collection of imagery , typically of a 
pleted by mid - Spring . Traditionally , an airplane or a drone given geospatial area ) and then ingest the library into the 
carries one or more cameras to fly geographic areas , such as geospatial database at the same time since it becomes time 
a county or city to capture vertical imagery and oblique and processing prohibitive to ingest individual groups of 
imagery of the geographic areas . Many images can be images as they come in . 
captured during each flight resulting in very large oblique 60 The result of this standard practice is that there is an 
image libraries of captured images . After the images are access delay present for new collections of imagery before 
captured during the various flight sorties , an initial process they are included in a massive image geospatial database . 
is used to determine the actual geographic boundary of the This prevents customers from being able to access imagery 
area shown in the images . Thereafter , the images are pro - while it is still in the processing stage . Alternatively , the new 
cessed through multiple steps in a post - capture processing 65 collections of imagery can be ingested into the geospatial 
stage to color - balance the images as well as to more accu - database , but then any subsequent improvements to the 
rately geo - reference the images . Thereafter , the color - bal - image quality or image accuracy are not available unless the 
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new collections of imagery have been re - ingested into the with information indicative of the geographic footprint of 
geospatial database . This heavy burden , both administra the captured image so that the captured image can be located 
tively and from a resource consumption standpoint , might be during a request for captured images of a particular geo 
possible for special projects , such as post - disaster flights , but graphic location or region sent to the one or more servers by 
it is not repeatable on a routine basis when operating a large 5 a client application running on an operator user device . 
fleet of aircraft that are generating thousands of new projects The placeholder records also include an image file loca 
each capture season . tion field , and an image status field for the particular 

The conventional method discussed above results in a one captured image . The image file location field for each 
to three month delay between when the images are captured , captured image may identify logic for retrieving the cap 
to when the images are available to be accessed by the 10 tured image and / or its metadata which may include the 
customer . During this time period , the captured images are geo - referencing information associated with the captured 
going through multiple discrete steps of the processing stage image by the one or more servers from a project directory 
in which the image quality and / or the image accuracy is that is separate from the geospatial database , but accessible 
being enhanced . Exemplary steps of the processing stage by the one or more server . The project directory is also 
include color - balancing , geo - referencing , quality control 15 accessible by one or more processing computer that is being 
checks , and assembling the captured images into image used to implement a step of the post - capture processing 
warehouses . Since the images are required to be captured stage . The image status field may store information indica 
close to the start of the calendar year and the entire assess tive of the captured image being in the post - capture pro 
ment process must be completed by mid - Spring , the asses cessing stage , or the state or status of the captured image 
sors must appraise the properties within the entire territory 20 within the post - capture processing stage . For example , the 
in a very short amount of time . In many cases , this dictates image status field may store information indicating that 
that the county must hire or maintain a larger staff than geo - referencing has been completed , but quality control has 
would otherwise be needed in order to process this large not been completed . 
number of properties in a short amount of time . Because the placeholder record for the captured image has 

As prudent managers of taxpayer funds , the counties are 25 the general geospatial bounds of the image footprint for the 
interested in ways to reduce the impact of the conventional image , the placeholder record can be located during a search 
methodology by increasing the amount of time that their for a particular geographic location or region from the 
assessors have to appraise the properties in their territory . customer ' s computer . The one or more server may execute 
The present disclosure is directed to a new and improved computer executable code that causes the one or more server 
computerized methodology that is designed to provide 30 to access and read the image status field of the placeholder 
access to the captured images in a much shorter period of record within the image geospatial database to determine 
time than the conventional process . whether the captured image is fully processed , and if not , the 

one or more server uses the image file location field to locate 
SUMMARY the image and / or metadata on the processing drive ( s ) and 

35 retrieves the image and / or full metadata from the processing 
Methods and systems for addressing the problems dis - drive ( s ) rather than from the geospatial database . 

cussed above are disclosed . The problem of enhanced staff As the captured images are processed during steps of the 
ing by the counties is addressed by early access methodolo - post - capture processing stage , updates to the captured 
gies that provide access to the captured images through the images and / or the metadata are stored in the processing 
geospatial database during multiple steps of the post - capture 40 directories of the processing drive ( s ) , rather than in the 
processing stage used to enhance the quality and accuracy of geospatial database . When the post - capture processing stage 
the captured images , but prior to the captured images being of a library of captured images has been completed includ 
fully processed and loaded into the geospatial database . ing all quality control checks , the captured images and 
Thus , counties are able to access the captured images associated metadata from the library can then be fully 
through the geospatial database between one to three months 45 ingested into the geospatial database . Because the images in 
earlier than the prior methodology resulting in more time for the library that have completed the post - capture processing 
the assessors to be able to appraise the parcels . stage have the metadata indices of their placeholder records , 

Early access to the captured images can be implemented the captured images and their associated metadata are loaded 
by storing the captured images and metadata for the captured into the placeholder records to convert the placeholder 
images into one or more processing directories on one or 50 records into permanent records . Further , the image status 
more processing drives , and then generating and storing field is updated to reflect that the post - capture processing 
placeholder records within the geospatial database prior to stage is complete . Thereafter , the geospatial indices update 
completing the processing stage for enhancing the quality can be run on the geospatial database once ingestion is 
and / or accuracy of the captured images . The metadata may complete and all of the placeholder records for images in the 
include geo - referencing information indicative of a position , 55 library have been converted into permanent records . 
orientation and characteristics of the camera used to capture Thereafter , the images ( including the finished metadata 
the image that can be used to derive real - world geographic and pixel content ) will be retrieved directly from the reposi 
coordinates of the area and structures depicted within the tories within the geospatial database . In other words , if the 
image . Techniques for obtaining and using the position , image status field indicates that the captured image has been 
orientation and characteristics of the camera to derive real - 60 fully processed and the placeholder record has been con 
world coordinates of the area and structure depicted within verted into a permanent record for the image , then the 
the image are discussed in U . S . Pat . No . 7 , 424 , 133 which is metadata will be accessed and retrieved from the permanent 
hereby incorporated herein by reference . record for the captured image as would normally be the case . 

The placeholder records can be generated and stored prior The early access methodology described within the pres 
to the beginning of the post - capture processing stage . Each 65 ent disclosure may not be as efficient as the conventional 
of the placeholder records are for a particular captured image methodology which retrieves the metadata from the geospa 
and include a geographic image boundary field populated tial database ; however customers are willing to endure this 
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ments . 

slight additional time delay in order to be able to get early DETAILED DESCRIPTION 
access to the imagery . Similarly , when a client requests to 
view the image the server software interprets the status field The following detailed description refers to the accom 
and uses the “ image file location field ” in order to locate the panying drawings . The same reference numbers in different 
image pixel data and sends that data to the client application 5 drawings may identify the same or similar elements . 
on the operator user device rather than retrieving the image The mechanisms proposed in this disclosure circumvent 
pixel data from the geospatial database image repository . the problems described above . The present disclosure 

Because the one or more server accesses the captured describes a method and system for performing sensitive 
image and its metadata from the processing drive ( s ) during geo - spatial processing in non - sensitive operator environ 
the post - capture processing stage , improvements in the In one embodiment , a computer system comprises one or captured image and / or its metadata due to completed pro more non - transitory computer readable mediums storing cessing steps are reflected in the image and / or metadata computer executable code that when executed by one or delivered to the client application even though the captured more servers of the computer system cause the one or more image and / or its metadata has not been ingested into the 15 15 servers to generate and store a plurality of placeholder geospatial database . records for captured images within a geospatial database . As the image location or status of the captured images is The placeholder records may have information identifying a 
changed during the steps of the post capture processing particular captured image , at least one geographic image 
stage , updates are generated by one or more processing boundary field containing information indicative of a real 
computer and transmitted to the one or more servers of a 20 world geographic area depicted within the image , an image 
computer system hosting the geospatial database . Informa - file location field , and an image status field . The server may 
tion indicative of the updates is received by the one or more receive a plurality of signals from one or more processing 
servers and is used to populate at least one of the image file computer , at least two of the signals having the information 
location field and the image status field of the placeholder identifying particular captured images and indicative of 
records within the geospatial database . 25 updates indicating a change in at least one of the image 

In one embodiment , the image location for each captured location and image processing status for the image . The 
image may identify logic for retrieving the captured image server may populate at least one of the image file location 
and / or its metadata including geo - referencing information field and the image status field of the placeholder records 
associated with the captured image by the one or more within the geospatial database with the information indica 
servers from a project directory that is separate from the 30 tive of updates for identified captured images . 
geospatial database . The project directory may also be Additionally , the placeholder records may have or be 
accessible by the one or more processing computer that is linked to at least one metadata field adapted to store geo 

location information for a captured image , and at least one being used to implement a step of the processing method image raster data field adapted to store at least a portion of ology . 35 the captured image , and the one or more servers may 
BRIEF DESCRIPTION OF THE DRAWINGS populate the at least one metadata field and the at least one 

image raster data field after processing steps have been 
completed for the captured images , for example , after at The accompanying drawings , which are incorporated in least two processing steps . and constitute a part of this specification , illustrate one or 40 de 40 In one embodiment , the one or more server may receive more implementations described herein and , together with a request for at least one image of a geographic area from a the description , explain these implementations . In the draw the araw - client application of an operator user device ; query records ings : within a geospatial database to locate one or more records of 

FIG . 1 is a block diagram of an exemplary computer images accessible by the geospatial database and depicting 
system constructed in accordance with the present disclo - 45 at least a portion of the geographic area ; for at least one 
sure . record located in the query , read a first field within the record 

FIG . 2 is a block diagram of an exemplary storage system indicating a status of the image ; and read a second field 
for storing a geospatial database having post - capture pro - within the record responsive to the status of the image 
cessed images , and images that are in a post capture pro - indicating that the image is not stored in the geospatial 
cessing stage on multiple processing drives in accordance 50 database , the second field having information indicative of 
with the present disclosure . a location of the image in a non - transient memory ; and 

FIG . 3 is a flow diagram of a computerized process in present the image to the client application of the operator 
which placeholder records are added to a geospatial database user device utilizing the information of the second field to 
and updated as captured images are processed during mul identify the location of the image in the non - transient 
tiple steps of a post capturing processing stage . 55 memory . 

FIG . 4 is a flow diagram of a computerized process of an In one embodiment , the server may present at least a 
online service having servers hosting a geospatial database portion of the image to the client application of the operator 
for presenting an image of a geographic area upon request user device with a status indicator indicating a post - capture 
for at least one image of the geographic area . processing status of the image . 

FIG . 5 is a flow diagram of a part of the computerized 60 
process of FIG . 4 in which a status indicator for the at least DESCRIPTION 
one image is presented along with a visual depiction of the 
image . As used herein , the terms " comprises , " " comprising , ” 

FIG . 6 is an exemplary screen shot of an image and a “ includes , ” “ including , " " has , " " having ” or any other varia 
geospatial depiction of status of the image in accordance 65 tion thereof , are intended to cover a non - exclusive inclusion . 
with the present disclosure on a display of an operator user For example , a process , method , article , or apparatus that 
device . comprises a list of elements is not necessarily limited to only 
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those elements but may include other elements not expressly in an Internet environment , network 118 may be TCP / IP 
listed or inherent to such process , method , article , or appa - based . It is conceivable that in the near future , more 
ratus . Further , unless expressly stated to the contrary , “ or ” advanced networking topologies may be used . 
refers to an inclusive or and not to an exclusive or . For The server 120 can be networked with a LAN 124 . The 
example , a condition A or B is satisfied by anyone of the 5 gateway 122 is an entity responsible for providing access 
following : A is true ( or present ) and B is false ( or not between the LAN 124 and the network 118 . The gateway 
present ) , A is false ( or not present ) and B is true ( or present ) , 122 can also be used as a security means to protect the LAN 
and both A and B are true ( or present ) . 124 from attack through external networks such as the In addition , use of the “ a ” or “ an ” are employed to network 118 . The LAN 124 and the one or more servers 120 describe elements and components of the embodiments 10 " may be secured from unauthorized access physically and / or herein . This is done merely for convenience and to give a logically . general sense of the inventive concept . This description 
should be read to include one or more and the singular also The LAN 124 network can be based on a TCP / IP network 

such as the Internet , or it can be based on another underlying includes the plural unless it is obvious that it is meant 
otherwise . s network transport technology . The preferred embodiment 

Further , use of the term “ plurality ” is meant to convey uses an Ethernet network with TCP / IP because of the 
“ more than one ” unless expressly stated to the contrary availability and acceptance of underlying technologies , but 
As used herein any reference to " one embodiment ” or “ an other embodiments may use other types of networks such as 

embodiment ” means that a particular element , feature , struc - Fibre Channel , SCSI , Gigabit Ethernet , etc . 
ture , or characteristic described in connection with the 20 As discussed above , in one embodiment , the controlled 
embodiment is included in at least one embodiment . The datacenter 110 includes the one or more servers 120 ( which 
appearances of the phrase " in one embodiment ” in various will be referred to hereinafter as the server 120 ) . The 
places in the specification are not necessarily all referring to configuration of the server hardware will depend greatly 
the same embodiment . upon the requirements and needs of the particular embodi 

Software includes one or more computer executable 25 ment of the computer system 100 . The servers 120 include 
instructions that when executed by one or more component one or more server processors 126 ( which will be referred to 
cause the component to perform a specified function . It hereinafter as the server processor 126 ) . Typical embodi 
should be understood that the algorithms described herein ments will include multiple servers 120 with load balancing 
are stored on one or more non - transient memory . Exemplary to increase stability and availability . It is envisioned that the 
non - transient memory includes random access memory , read 30 servers 120 will include database servers 120a and applica 
only memory , flash memory or the like . Such non - transient tion / web servers 120b . The database servers 120a may be 
memory can be electrically based or optically based . separated from the application / web servers 120b to improve 

Referring now to the drawings , and in particular to FIG . availability and also to provide the database servers 120a 
1 , shown therein and designated by a reference numeral 100 with improved hardware and storage and / or security . Of 
is an exemplary computer system constructed in accordance 35 course , the controlled datacenter 110 may contain one or 
with the present disclosure . The computer system 100 can be more other processors . Functions described herein as carried 
a system or systems that are able to embody and / or execute out by the server processor ( s ) 126 or operator user device ( s ) 
the logic of the processes described herein . The logic 116 may be carried out by one or more other processors in 
embodied in the form of software instructions or firmware the controlled datacenter 110 or the computer system 100 . 
may be executed on any appropriate hardware which may be 40 The operator user device 116 utilized by the Customer 
a dedicated system or systems , or a personal computer Entity / Operator 112 / 114 can be any number and type of 
system , or distributed processing computer system . In par - devices . The operator user device 116 typically includes one 
ticular , the logic can be implemented in a stand - alone or more user device processor 128 ( which will be referred to 
environment operating on a single computer system , or the hereinafter as the user device processor 128 ) running a client 
logic can be implemented in a networked environment such 45 application , which may be a browser . The most typical 
as a distributed system using multiple computers and / or scenario of the operator user device 116 involves the cus 
processors tomer operator 114 , using a computer 130 with a display 

For example , the computer system 100 may be distrib - 132 , keyboard 134 , and mouse 136 . The operator user device 
uted , and may include a controlled datacenter 110 acting as 116 may include the user device processor 128 . The display 
a host system , communicating with one or more Customer 50 132 can be a single monitor or multiple adjacent monitors . 
Entity 112 and / or Customer Operator 114 utilizing one or Typically , the operator user device 116 uses a type of 
more operator user device ( s ) 116 via a network 118 . The software called a " browser " as indicated by a reference 
network 118 can be the Internet or other network . The numeral 138 to render HTML / XHTML content that is 
controlled datacenter 110 may include one or more servers generated when requesting resources from a source , such as 
120 ( which will be referred to hereinafter as the server 120 ) 55 the controlled datacenter 110 . In one embodiment , the 
configured to communicate with the network 118 via one or computer system 100 is designed to be compatible with 
more gateways 122 . If the network 118 is the Internet , then major Web Browser vendors ( e . g . , Microsoft Internet 
the client application forming the primary user interface of Explorer , Google Chrome , Mozilla Firefox , and Opera ) . 
the computer system 100 for operator user devices 116 may Other embodiments may wish to focus on one particular 
be a browser receiving content through a series of web 60 browser depending upon the common user base using the 
pages . The client application forming the primary user computer system 100 . 
interface may be another type of interface , such as a Win - The operator user device 116 can also be implemented as 
dows - based application . This method may also be used a portable device such as a laptop computer 140 ( or hand 
when deploying the computer system 100 in a stand - alone held computer ) or a pen - based or tablet computer . In one 
environment . 65 embodiment , the operator user device 116 can be a " dumb " 

The network 118 can be almost any type of network such device with the display 132 and keyboard 134 with at least 
as Internet and Internet 2 networks . If the network 118 exists a portion of computer processing taking place elsewhere . 
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Current embodiments of computer system 100 can also be The records 212 also include an image file location field 
modified to use any of these or future developed devices . and an image status field for the particular in - process or 

One or more customer 112 may communicate with the processed captured image 218 , 220 . The image file location 
controlled datacenter 110 directly and / or via the network field for each in - process captured image 220 may identify 
118 . The one or more customer 112 may request and receive 5 5 logic for retrieving the in - process captured image or its 

metadata . The image file location field may include the early access to images of geographic regions of interest . location information associated with the in - process captured The computer system 100 may also include one or more image 220 by the one or more server processors 126 to 
processing computer ( s ) 150 - 1 . . . 150 - n . The processing locate the storage location of the in - process captured image 
computer ( s ) 150 - 1 . . . 150n may be internal and / or external 220 and associated metadata . For example , the image file 
to the controlled datacenter 110 and may contain one or location field may include information indicative of a file 
more processors that are networked with the servers 120 . name and project directory where the in - process captured 

The computer system 100 is designed in this way as to image 220 and associated metadata are stored . The project 
provide flexibility in its deployment . Depending upon the directory may be a logical name associated with a particular 
requirements of the particular embodiment , the system logici physical drive or drives . The image status field may store 
could be designed to work in almost any environment such 15 information indicative of the processed captured image 218 

being in the post - capture processing stage , or the state or as a desktop application , a web application , or even simply status of the in - process captured image 220 within the 
as a series of web services . post - capture processing stage . For example , the image status 

The hardware and software of the computer system 100 field may store information indicating that geo - referencing 
may be designed for flexibility , scalability , and security . 20 has been completed , but quality control has not been com 
Although some specifics for software and hardware compo - pleted . 
nents may be mentioned herein , it will be understood that a Of course , it should be understood that a plurality of fields 
wide array of different components could be substituted , may be associated with the records 212 . Further , the infor 
such as using different database vendors or even replacing mation in the geographic image boundary field , the image 
the databases with XML - based document stores . 25 file location field , and the image status field , may be stored 

When the computer system 100 is used to execute the in more than one field . In one example , the following fields 
logic of the processes described herein , such computer ( s ) and exemplary data are associated with an exemplary record 
and / or execution can be conducted at a same geographic 212 : 
location or multiple different geographic locations . Further Name : OKOKLA022013NeighObliq30E _ 060116 
more , the execution of the logic can be conducted continu - 30 Capture Date : Jan . 16 , 2006 13 : 14 
ously or at multiple discrete times . GPS Time Code : 152055 . 953504 

In general , the computer system 100 is capable of dis Shot Level : Neighborhood 
playing and processing geo - referenced imagery , such as Direction : East 
aerial imagery , to measure within the imagery and / or iden Per Pixel Resolution : 0 . 51 ( feet / pixel ) 
tify objects within the imagery . The computer system 100 35 Image Size : 4008x2672 
will be described by way of example utilizing aerial images Upper Left Shot Corner Lat : 35 . 4723 
shown on the display 132 of the computer 130 . However , it Upper Left Shot Corner Lon : - 97 . 5142 
should be understood that the computer system 100 can use Upper Right Shot Corner Lat : 35 . 4719 
other types of images , such as architectural images . Upper Right Shot Corner Lon : - 97 . 4783 

FIG . 2 is a block diagram of an exemplary storage system 40 Lower Right Shot Corner Lat : 35 . 4785 
200 for storing a geospatial database 210 having post Lower Right Shot Corner Lon : - 97 . 5233 
capture processed images , and images that are in a post Lower Left Shot Corner Lat : 35 . 4782 
capture processing stage on multiple processing drives in Lower Left Shot Corner Lon : - 97 . 5244 
accordance with the present disclosure . The one or more Camera Location Lat : 35 . 4746 
server 120a may store and access one or more geospatial 45 Camera Location Lon : - 97 . 5349 
database 210 in non - transitory memory . The geospatial Camera Altitude : 4322 . 49 
database 210 may store records 212 indicative of captured Average Elevation : 1202 . 32 
images and metadata for the captured images . The records Camera Pitch : - 0 . 54346 
212 may be permanent records 214 or placeholder records Camera Roll : 53 . 40959 
216 . In permanent records 214 , associated processed cap - 50 Camera Azimuth : 177 . 42867 
tured images 218 and associated metadata have completed Focal Length : 84 . 932 
post - capture processing and may be used by the customer as Focal Plane Width : 36 . 072 
a finished product for full analyses . The processed captured Focal Plane Height : 24 . 048 
images 218 and associated metadata for the permanent Principal Point Offset X : 51 . 444 
record 214 are stored in the geospatial database 210 . 55 Principal Point Offset Y : 41 . 656 

Placeholder records 216 can be generated and stored prior Radial Distortion Coefficient 1 : - 6 . 1122276e - 010 
to the beginning of the post - capture processing stage for the Radial Distortion Coefficient 1 : 8 . 6850581e - 017 
captured images . Each of the placeholder records 216 are for Radial Distortion Coefficient 1 : 8 . 8033733e - 033 
a particular in - process captured image 220 . The placeholder Tessellated Ground plane rows : 14 
record 216 includes a geographic image boundary field 60 Tessellated Ground plane columns : 21 
populated with geo - location information indicative of the Tessellated Ground plane edge ratio : 1 . 200000 
geographic footprint of the in - process captured image 220 . Named Library : OKOKLA06 
The geographic image boundary field allows the in - process Camera Serial Number : 8479 
captured image 220 to be located during a request for Early Access Status : Stage 4 
in - process captured images 220 of a particular geographic 65 Early Access Path : \ \ Xorn5 \ Processing2 \ 
location or region sent to the one or more servers 120 by a OKOKLA06 \ Sortie7 \ FlightPlan431 
client application running on an operator user device 116 . OKOKLA022013NeighObliq30E _ 060116 . psi 
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In the preceding example , the geographic image boundary example , in the geographic image boundary field ) , the 
field is represented by multiple fields storing latitude and placeholder record 216 can be located during a search for a 
longitude data for the image ( for example , " Upper Left Shot particular geographic location or region from the customer ' s 
Corner Lat ” and “ Upper Left Shot Corner Lon ” ) . The image computer . The one or more server processor 126 may 
file location field is represented by an “ Early Access Path ” 5 execute computer executable code that causes the one or 
field storing a computer file path location including a more server processor 126 to access and read the image 
computer drive name , computer directory names , and file status field of the placeholder record 216 within the image 
name . The image status field is represented by an “ Early geospatial database 210 to determine whether the captured 
Access Status ” field storing information indicative of which image is a fully processed captured image 218 or an in 
stage of processing the image has completed . It should be 10 process captured image 220 . If the image is an in - process 
understood that these fields are merely exemplary and the captured image 220 , then the one or more server 120 may 
information may be stored in more or fewer fields and may use the image file location field to locate the in - process 
be named and / or formatted differently . captured image 220 and / or the associated metadata on the 

The in - process captured image 220 and associated meta - processing drive ( s ) 230 and to retrieve the in - process cap 
data may be located in a project directory on a processing 15 tured image 220 and / or full associated metadata from the 
drive 230 that is separate from the geospatial database 210 , processing drive ( s ) 230 rather than from the geospatial 
but accessible by the one or more server processor 126 . The database 210 . 
processing drive 230 may be stored on the same server 120 As the in - process captured images 220 are processed 
or a different server 120 than the geospatial database 210 . during steps of the post - capture processing stage , updates to 
The project directory on the processing drive 230 is also 20 the in - process captured images 220 and / or the associated 
accessible by one or more processing computer 150 that is metadata are stored in the processing directories of the 
being used to implement one or more steps of the post processing drive ( s ) 230 , rather than in the geospatial data 
capture processing stage . base 210 . When the post - capture processing stage of a 

The one or more processing computer 150 runs post - library of in - process captured images 220 has been com 
capture processing software to implement one or more steps 25 pleted including all quality control checks , the in - process 
of the post - capture processing stage . The post - capture pro - captured images 220 and associated metadata from the 
cessing software is configured to avoid moving or locking library can then be fully ingested into the geospatial data 
the imagery such that the imagery cannot be accessed . As base 210 as processed captured images 218 . Because the 
such , when work is being done on a particular image , such in - process captured images 220 in the library that have 
work is done on a working copy and as soon as the work is 30 completed the post - capture processing stage have the meta 
complete , the working copy may overwrite the previous data indices of their placeholder records 216 , the in - process 
copy , thus making the working copy immediately available captured images 220 and associated metadata are loaded into 
to the end user . When the placeholder record 216 for the the placeholder records 216 to convert the placeholder 
image is added into the geospatial database 210 for early records 216 into permanent records 214 . Further , the image 
access , the resulting metadata record index may be stored 35 status field may be updated to reflect that the post - capture 
with the image on the processing drive 230 such that any processing stage is complete . Thereafter , the geospatial 
changes in status can be recorded in the geospatial database indices update can be run on the geospatial database 210 
210 allowing the server 120 to act accordingly . Since the once ingestion is complete and the placeholder records 216 
metadata may not be modified in the geospatial database for processed captured images in the library have been 
210 , there is no need for the time consuming and resource 40 converted into permanent records 214 . 
expensive regeneration of geospatial indices . A particular Thereafter , the processed captured images 218 ( including 
image ’ s geospatial bounds contained in the geospatial data - the finished associated metadata and pixel content ) will be 
base 210 may be slightly off so a selection along the edge of retrieved directly from the repositories within the geospatial 
the image may not retrieve that particular record , but if database 210 . In other words , if the image status field 
adequate overlap is maintained when collecting the imagery , 45 indicates that the captured image 218 has been fully pro 
an adjacent image will be retrieved instead , still providing cessed and the placeholder record 216 has been converted 
the client or operator with complete coverage of the area . into a permanent record 214 for the image 218 , then the 
The important feature is that when the image is retrieved by metadata will be accessed and retrieved from the permanent 
the geospatial database 210 , the further processed and more record 214 for the processed captured image 218 as would 
accurate metadata is what is sent with the image pixel 50 normally be the case . That is , the early access is replaced by 
content to the operator user device 116 such that any normal access of the processed captured images 218 in the 
measurements taken upon the image enjoy the greater accu system . 
racy that occurs as images progress through the post - capture FIG . 3 is a flow diagram of a computerized process 300 
processing chain . in which placeholder records 216 are added to a geospatial 

In one embodiment , the in - process captured images 220 55 database 210 and updated as in - process captured images 220 
and associated metadata may be stored on a removable are processed during multiple steps of a post capture pro 
portable drive . For example , in the case of post - disaster cessing stage . The process 300 may begin with the capture 
response , images may be needed immediately and so may be of images , such as aerial images , in step 302 . The server 
accessed by the server processor 126 from the removable processor 126 may add placeholder records 216 into the 
portable drive directly after a plane capturing the images 60 geospatial database 210 for the in - process captured images 
lands , or even before the plane lands . In this case , the server 220 in step 304 , while the in - process captured images are 
120 would form the placeholder records 216 in the geospa - stored elsewhere , such as in processing drive ( s ) 230 . The 
tial database 210 for the image files , while the image files server processor 126 , in step 306 , may use the placeholder 
remain on the removable portable drive . records 216 to make the in - process captured images 220 

Because the placeholder record 216 for the in - process 65 available to a user of the system . In step 308 , the in - process 
captured image 220 has the general geospatial bounds of the captured images 220 are processed and then , after one or 
image footprint for the in - process captured image 220 ( for more processing steps , the placeholder record 216 may be 
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updated , as shown in step 310 . In one example , the place processed , or may indicate the current stage in the process 
holder record 216 may be updated after at least two pro ing steps of the image . In one example , the indicator may be 
cessing steps . The placeholder record 216 may be updated a “ badge ” overlaid with the image , for example , across one 
with the status of the processing and / or the latest metadata or more corners of the image . 
for the in - process captured image 220 . 5 FIG . 6 is an exemplary screen shot 600 of an exemplary 

Referring now to decision step 312 , if the processing is system in accordance with the present disclosure on a incomplete , the process 300 may return to steps 308 and 310 display 132 on a user device 116 . In one embodiment , the to continue the processing of the in - process captured images display 132 may display a navigable map 602 containing 220 and continue updating the placeholder record 216 . If the information indicative of which geographic areas have in processing is complete , then the process 300 proceeds to 10 process captured images 220 available for early access step 314 in which the server processor 126 may load the now viewing . In this example , the shaded area 604 of the map processed captured images 218 and the associated metadata 602 indicates the availability of the in - process captured into the geospatial database 210 and update the placeholder images 220 . In one example , multiple in - process captured record 216 into a permanent record 214 . 
FIGS . 4 and 5 depict a process flow diagram of steps of 15 image s ) 220 may be avai image ( s ) 220 may be available for display and the map 602 

an exemplary method 400 for receiving and processing may indicate multiple image availability through changes in 
requests for data processing of a geographic region of shading of the shaded area 604 . For example , darker shading 
interest in accordance with the present disclosure . FIG . 4 is may indicate that more in - process captured images 220 are 
a flow diagram of a computerized process 400 of an online available than in lighter shaded areas . In one example , the 
service having servers 120 hosting the geospatial database 20 shading is one or more color . In one embodiment , the map 
210 for presenting an image of a geographic area upon 602 may contain information as to the status of the in 
request for at least one image of the geographic area . The process captured images 220 . 
server 120 may receive one or more request , for example , The system may allow a user to select one or more 
from customer entity 112 , for one or more images of a geographic areas of interest in the map 602 , for example , by 
geographic area , as illustrated in step 402 . The request may 25 selection of points , parcels , objects , buildings , geographic 
indicate the geographic area by address , latitude and longi - areas , input of an address , latitude longitude , coordinates , 
tude , community , zip code , or other geographic or subject etc . The selection may send a signal to the server processor 
indicator . In step 404 , the server processor 126 may query 126 indicative of the geographic area of interest . The server 
the geospatial database 210 for one or more record 212 that processor 126 may then query the geospatial database 210 
indicate , such as with information in the geographic image 30 for one or more records 212 containing corresponding 
boundary field , that the corresponding image for the record geographic information , such as may be contained in the 
depicts the geographic area of interest requested . geographic image boundary field . As previously described , 
As illustrated in decision step 406 , if one or more appro - the server processor may then locate and display the in 

priate record 212 is not located by the server processor 126 , process captured image ( s ) 220 for the geographic area of 
then the process 400 ends in step 408 . If one or more 35 interest selected . In this example , the in - process captured 
appropriate record 212 is located , then the process 400 image 220 is displayed adjacent to the map 602 . The 
moves to decision step 410 . In decision step 410 , the record in - process captured images 220 may be displayed with the 
212 is queried to determine if the image corresponding to the status indicator , such as badge 606 , overlaid with the image . 
record 212 is a processed captured image 218 stored within For example , in FIG . 6 , the badge 606 is across the upper 
the geospatial database 210 . If so , the process 400 moves to 40 right corner of the image . Of course , it should be understood 
step 412 in which the server processor 126 presents the that the status indicator may be displayed in other ways , for 
processed captured image 218 from the geospatial database example , as a text field 608 . It should also be understood that 
210 to the customer entity 112 . If the image corresponding the in - process captured images 220 may be made available 
to the record 212 is not a processed captured image 218 in other ways , such as individual screens or reports . 
stored within the geospatial database 210 , but is rather an 45 
in - process captured image 220 , then the server processor CONCLUSION 
126 , in step 414 , utilizes the image file location field in the 
placeholder record 216 to determine the storage location of Currently , access to complex data - rich images may 
the in - process captured image 220 . Then , in step 416 , the require significant wait times while the images are being 
server processor 126 may present the in - process captured 50 processed . The problem may be addressed , for example , 
image 220 to the customer entity 112 from the determined with system and methods for providing early access to the 
location . images during the processing stage , while avoiding costly 

FIG . 5 is a flow diagram of a part 400b of the comput - iterative data ingestion to the geospatial database , through 
erized process 400 of FIG . 4 in which a status indicator for the use of placeholder records in the geospatial database and 
the at least one image is presented along with a visual 55 secondary storage locations for the in - process images . 
depiction of the image . As described in conjunction with The foregoing description provides illustration and 
FIG . 4 , the server processor 126 may receive a request for description , but is not intended to be exhaustive or to limit 
one or more images of a geographic area ( step 402 ) and the inventive concepts to the precise form disclosed . Modi 
query the geospatial database 210 for one or more images fications and variations are possible in light of the above 
fulfilling the request ( step 404 ) . In the example of FIG . 5 , the 60 teachings or may be acquired from practice of the method 
server processor 126 may also utilize the record 212 to ologies set forth in the present disclosure . 
determine the status of the image , as shown in step 420 . For Even though particular combinations of features are 
example , the server processor 126 may utilize information in recited in the claims and / or disclosed in the specification , 
the image status field , as previously described . The server these combinations are not intended to limit the disclosure . 
processor 126 may present the image to the customer entity 65 In fact , many of these features may be combined in ways not 
112 along with a status indicator , as shown in step 422 . For specifically recited in the claims and / or disclosed in the 
example , the indicator may show that the image is not fully specification . Although each dependent claim listed below 
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may directly depend on only one other claim , the disclosure status of an image within the one or more records , the 
includes each dependent claim in combination with every status of the image indicating that the image is an in 
other claim in the claim set . process captured image in which the image has not 
No element , act , or instruction used in the present appli been fully processed ; and 

cation should be construed as critical or essential to the 5 present at least a portion of the image to the client 
invention unless explicitly described as such outside of the application of the operator user device with a status 
preferred embodiment . Further , the phrase “ based on ” is indicator indicating that the image is not fully pro 
intended to mean “ based , at least in part , on ” unless explic cessed . 
itly stated otherwise . 2 . The computer system of claim 1 , wherein the computer 

It should be understood that not all of the steps described 10 executable code is configured to cause the one or more 
are necessary or necessarily in the order described and that servers to present the status indicator geospatially . 
one or more of the steps may be executed on different 3 . The computer system of claim 2 , wherein the geospatial 
portions of the computer system 100 . presentation of the status indicator is depicted as a boundary 
What is claimed is : overlaid on a geospatial map or display . 

4 . The computer system of claim 1 , wherein the status 1 . A computer system comprising one or more non indicator of the image includes a status of at least one of transitory computer readable mediums storing computer color - balancing the image , quality control processing of the executable code that when executed by one or more servers 
of the computer system cause the one or more servers to : image , geo - referencing the image , whether processing of the 

image has begun . receive a request for at least one image of a geographic 
area from a client application of an operator user 2 or 20 5 . The computer system of claim 1 , wherein the image is 
device ; a first image , and wherein the computer executable code that 

query records within a geospatial database to locate one or when executed by one or more servers of the computer 
more records of images accessible by the geospatial system cause the one or more servers to present at least a 
database and depicting at least a portion of the geo portion of a second image to the client application of the 
graphic area ; 25 operator user device with a status indicator indicating that 

read information within the one or more records depicting the image is fully processed . 
at least a portion of the geographic area to determine a * * * * * 


