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Need for Timely Georeferenced
Imagery Products

« Popularity of web-based Location Based
Services Is increasing

 Answer posted for FAQ at Google Earth:
“How old Is your data”
“Google Earth acquires the best imagery available,
most of which is approximately one to three years old
e Access to near real-time imagery products

opens up new markets and applications for
Location Based Services
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Gl-Eye Sensor Registration

 GI-Eye Product * GRIM Enterprise Server

: -  Manages registered
« GPS gives position sensor imagery

*Inertial gives attitude « Auto-mosaic generation
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Gl-Eye Systems

FLIR StarSAFIRE Il Dual GI-Eye System

NGA Tactical Surveying and Flown at USAFA
Targeting System (TS2)
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Gl-Eye and GRIM Architecture

Gl-Eye Sensor wGRIM Server PC
Head Assembly
Oracle DB
FTP Server
C JDBC
Imag¢ File Oracle 10G Application Server
Meta Data Database v
Oracle Express DB .
Table Interfaces FTP Client Interfaces
GPS/Inertial Meta Data ‘ ‘ Raw image file
w image files
| |
Meta Data Database
802.11 PCl Geomatics SDK NAVSYS GRIM Tools
GeoRaster \ Orthorectification | Feature Mapping Tools
Database
\ Auto Mosaicing |
iISMART & JSP Pages
Mosaic display WMS, WFS overlays
User Interface Oracel Data Entry
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WebGRIM Architecture
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ProSDK Components

ProSDK and GDB

High
Resolution

Simple
Corrections

Models
Airphoto
Models

<Base framework and
file format interchange PCI ProSDK + ProPacks

RADAR
ProPacks ProSDK .
Auto
+ Registration
Mosaicking

«Groups of PCI Pluggable . A O e
Imagg

Satellite
Models

Technology

Functions (PPFs) Technology (GDB)
«Grouped according to

function
<Build Workflows using

Python, C++ or Java |
J
Extension Polarimetry

GeoRaster
ETL

Y
Geomatica o



Automated Workflows using PPFs
Example:

e Seven PPFs used in this flowline
e Chained by Python

Incoming
Raw
Landsat
File
——
ORARASLOAD
(Load images to
Oracle database)
A ~ - ! - T V- ) ! -
CDLAND7 AUTOCHIP GCPREFN SATMODEL ORTHO PANSHARP
(Convert RAW LandSat (Collect GCPs from Chip (Refine the Collected (Compute math (Orthorectify the (Pansharpen the
Data to PCI Disk File) Database) GCPs) model) images) orthorectified images)

Automated Image Correction and Mpsaicking System Workflow

Steps used with GI-Eye Data

Benefits:
completely automatic

. iy P
easy to chain Geematica A

parallel processing
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Auto-Mosaic Generation
Process with Gl-Eye Meta-Data
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ISMART Web Server

/=/iSMART Web Editor - Windows Internet Explarer ] INETE]
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GRIM Data Overview

(= GRIM - NAVSYS - Windows Internet Explorer lZ“E”gI
@d—_‘ A !é, http:/fodm.navsys. comaRIM/grimsourcefindex. jsp Vi || K | 0l | R -
Google |G+ V.lGD V20 VS B M~ bookmarksw  “PFcheck v 21 Translate » 4 Autolink - wiorll (s Send o () settings~
W | @orm-navsys |_| T < - N . I

(GRIM. Web-based Geo-Referenced Image Manager

& @ 1 9K
FAQ

WebGRIM  Explorer | Mapping | CurrentImage Settings Tools  Help & About

WebGRIM Operations
Tours:

Cessna 206 Academy AM 2007-05-10 v |

FESE

USGS High-Res Urban Imagery
USGS Low-Res Imagery

USGS Topographic Map

[] ® Targeted Objects

[] = Truth Data

ah Major US Cities

US State Boundaries

A Major US Highways

* Camera Locations

Select one:

Image Info
Overlay a Grid Path Display

Center map on a Latitude and
Longitude.

Lon -33.5294 |

T T —
Lat (314732 j

[ Locate @ scale 0.01 ] ] L‘:‘:’} Image Footprints

Bigger Tifton MosaicZ

US Low-Res Background
Image

[ Locate @ current scale ]

Or select a previously defined view:
| USAFA v|

| Delete Replace

Or save the current view:
Mame: [ | [ Define |

zoom IN o iilii ° QuUT zoom

11
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Targeting/Reviewing

WebGRIM Image (O]

2007-05-10 20:42:23 1426_420157 () Previous Image () NextImage () Refresh Sihouettes for Project:| v | Object] -

H Full Image x Show Sihouettes 'n' Targeting Mext Click: Sm Zoom In x Add Sihouette ¢f Delete Sihouette % Do 1-5hot Targeting 13
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Single-Shot Targeting

WebGRIM Image [_[O0]

2007-05-10 20:42:23 1426_420157 {3 Previous Image () Next Image () Refresh Sihouettes for Project:| | Object| -]

Performing Targeting...

Waiting for Matlab to start job...

Tip: This operation can't be canceled.
It will continue even if the window is daosed.

@ Close

< | b

14

_‘Cg Full Image x Show Sihousttes ']I' Targeting Mext Clidk: 5:4% Zoom In x Add Silhouette  f, Delete Sihouette % Do 1-5hot Targeting
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Single-Shot Targeting Results

WebGRIM Image

2007-05-10 20:42:23 1426_420157 {3 Previous Image () Next Image () Refresh Sihouettes for Project:| | Object|

Le|

Windows Internet Explorer

9P Completed. Final status: Coordinates:
\'C/ Lat=33,032205° (M 39°01'S5.937")

Lon=-104, 844676 (W 1045040, 334")
Alk= B632.9 fE (2022.2 m) M3L
Jsed DTED level 2 For caloulations

Copy results bo clipboard?

OF, |[ Cancel ]

< | b

15

-.Qa. Full Image x Show Sihouettes ']I' Targeting Mext Clidk: % Zoom In x Add Silhouette  f, Delete Sihouette % Do 1-5hot Targeting
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Multi-Shot Targeting

WebGRIM Image !E E
2007-05-10 21:06:35 1426_421610 J () Previous Image () Next Image JSiIhouettes for F'roject:lJE:AFA +| Object
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Multi-Shot Targeting

Targeting [_|O]
[-[O[x] Calculate coordinates for an object
426_421610 D Previous Image ) NextImage () Refresh Silhouettes for Project: [ UsaFA | Object] Aardvark 35 MST =
() Single-Shot Targeting
() Multi-Shot Targeting
|
fresh Sihouettes for Praject:| PrﬂjECt: | LUSAFA j
Object: |.-5.ar|:|'-.-'ark 35 MST j
Tour: | Cessna 206 Academy PM 2007-05-10 | -
Platform: |T‘5 2-C206 ﬂ =]
Sensor: | IMPERX j

{only images from this sensor will be used)

W Go & cancel

>

Show Sihouettes T Targeting Next Cick:  §4, Zoom In | € Add Sihouette cf Delete Sihovette QY Do 1-Shot Targeting

< |

gg Full Image x Show Silhouettes ']1' Targeting Mext Click: 9‘ Zoom In x Add Sihouette ef Delete Sihouette % Do 1-Shot Targeting

4

4, Full image | 3 Show Sihousttes T rargeting NextClick: 4, ZoomIn 3§ Add Sihouette ¢ Delete Sihouette | Q Do 1-5hot Targeting
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Selecting Images of Interest

WebGRIM Operations
Tours:

' Cessna 206 Academy AM 2007-05-10 v |

Select one:

Map Position

Overlay a Grid Path Display

To get more info on a WebGRIM
image, use the Select Tool: K7

To select a region of WebGRIM
images, or to define an area for
mosaic creation, use the Polygon
Select Tool:

S22 SR CGE

zwomm @ [ | 111 @ ovrzeom
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Spatially Filtered Data

a2
USGS High-Res Urban Imagery
USGS Low-Res Imagery

WebGRIM Operations

Select one:

Map Position
Overlay a Grid Path Display

USGS Topographic Map
® Targeted Objects

Truth Data
ah Major US Cities

US State Boundaries
# Major US Highways

To get more info on a WebGRIM
image, use the Select Tool: k?

To select a region of WebGRIM * Camera Locations

images, or to define an area for

: : /4 Image Footprints
‘mosaic creation, use the Polygon

KD EDEDEDEDEDED EDE]DE]

Salect Tool: Bigger Tifton Mosaic2
&) = A 221 US Low-Res Background
Image
When the polygon is complete press
"Confirm Drawing".
Any WebGRIM images in your polygon
are displayed at the bottom of the
page.
momn @ | 1111 @ ovrmeom
images found within your polygon: [ Create New Mosiac ] Add to mosiac !Aard\.rark vI [ Mosaic Checked ] [ Target/Review all
Lat Lon Image Mame Down Solution Date/Time {Operations A
110535 -104.8444 39.0309 IMAGES\ Tour526\Sensorl!1426_420152.jpg Y Good 2007-05-10 20:42:18 Details Target/Review Mosaic
110536 -104.8443 39,0313 IMAGES\Tour526\Sensor1i1426_420153.jpg Y Good 2007-05-10 20:42:19  Details Target/Review Mosaic
110537 -104.8443 39.0317 IMAGES\Tour526\Sensorl!1426_420154.jpg Y Good 2007-05-10 20:42:20  Details Target/Review Mosaic
110538 -104.8443 39.0321 IMAGES\Tour526'Sensor1l1426_420155.jpg Y Good 2007-05-10 20:42:21  Details Target/Review Mosaic
110539 |-104.8443 39.0324 IMAGES\Tour526\Sensor1\1426_420156.]pg Y | Good 2007-05-10 20:42:22  Details Target/Review Mosaic L
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AutoMosaicing

A

WEST
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Web Mosaic View

ﬂ: GRIM - NAVSYS - Windows Internet Explorer

. T =\ T

g._ = | | http:ffadm. navsys.camGRIMgrim/saur cefindex. jsp V! | K | e | 2~

: Ccmgle G+ v Go B @ {,’;J @ 9D @ El ~ M~ * Eookmarks~ "g’ Check - 2; Translate = % Autolink - Yk | s Send tow @Settingsv
A = | — 2 A :

T | @ GRIM - NAYSYS | |  ft - B - - [ErPage - G Took -

~ R 9 = g K
FAQ

WebGRIM  Explorer | Mapping | CurrentImage Settings Tools  Help & About

WebGRIM Operations
Tours:
I Cessna 206 Academy AM 2007-05-10 v

USGS High-Res Urban Imagery

USGS Low-Res Imagery
USGS Topographic Map

® Targeted Objects
Truth Data

Select one:
Map Position
Overlay a Grid Path Display

To get more info on a WebGRIM ah Major US Cities
image, use the Select Tool: k? US State Boundaries
/' Major US Highways
To select a region of WebGRIM Camera Locations
images, or to define an area for
‘mosaic creation, use the Polygon
Select Tool:

D 01 & &

! Image Footprints

NEEEEEEEOERDQ

Bigger Tifton Mosaic2

US Low-Res Background
Image

=

zoom IMN 0 ﬁilﬁi o 0ouT zoom

lDone |—§ f Trusted sites Q H100% - 21
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Targeting Results

/= GRIM - NAVSYS - Windows Internet Explorer =13
@‘-‘ + | @] http:ffodm.navsys. comGRIM arimfsource findes. jsp @[ #+]| x| |500a- |2
Google |G+ V._Go v S 2 D O & B~ M~ 13 Bookmarksw | 9P Check « 31 Translate ~ % Autolink - wioFl e Send tow () Settings~
% |@GRIM-NA\I‘SYS i_| v B - v [eheage - GiTock -

(GRIM. Web-based Geo-Referenced Image Manager

~ & @ = @ K
FAQ

WebGRIM  Explorer | Mapping | CurrentImage Settings Tools  Help & About

WebGRIM Operations
Tours:

Cessna 206 Academy AM 2007-05-10 ~

=

USGS High-Res Urban Imagery

USGS Low-Res Image
Select one: i

Images

Overlay a Grid Path Display

USGS Topographic Map
Targeted Objects

s Truth Data
Center map on 3 Latitude and

& & &L

Longitude. v| ah Major US Cities

US State Boundaries
Lon |-83.5284 | A~ Major US Highways
Lat |31.4732 ] [] + Camera Locations
[ Locate @ scale 0.01 ] D ;_"\"III'TIEQE Footprints
[ Locats @ current scale ] E'nger Tifton Mosaic?

US Low-Res Background
Image

Or select a previously defined view:

Aardvark3s v |

[ Delete Replace

Or save the current view:

MName: i_____m_ __' [m]

single shot target
B e ot accuracy at 2.7/m
=i O TETNI Olosi==s (2DRMS) )
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UAV GRIM Application

UAV carries Gl-Eye and
GRIM in payload

UAS provides WiFi
access to
georegistered imagery
over 10 km

First Responders or &*

Ground Forces get real- '
time access to Web _ —_—
maps 23




Conclusion

GPS/inertial video provides precisely
referenced imagery in real time

Flight test data showed single shot feature
location accuracy at 2.7m (2DRMS)

Use of PPFs within WebGRIM allows
automated mosaicking of images

Use of ISMART in Web GRIM provides near
real-time web access to mosaicked imagery

Applications include situational awareness for
military, first responders and commercial users

24
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