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FIG. 1

for obtaining, viewing and marking maps in real time. Maps are obtained
from a list of maps, the maps are then viewed on interactive tabletop dis-
plays allowing a user to visualize a mapped location and "markup" points
on the map. The markup data is captured as a small file and sent out to re-
sponders via rapid transmission in both real time as it is developed or as
final actionable information. The maps employed in the present invention
include land maps or building floor plans that are either in paper or digital
formats. This invention empowers emergency management personnel to
leverage all available information and create actionable plans that can be
shared with tactical teams at a low cost.
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TITLE OF THE INVENTION

SYSTEM AND METHOD FOR VIEWING AND MARKING MAPS

PRIORITY AND RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional Patent Application Ser. No.
61/075,027, filed June 24, 2008, entitled “SYSTEM AND METHOD FOR VIEWING AND
MARKING MAPS,” which is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to the dissemination of information useful in emergency
situations and specifically to mapping applications providing maps on interactive tabletop

displays effective in viewing, marking and disseminating the maps to remote locations.

BACKGROUND OF THE INVENTION

[0003] The time it takes to respond to a natural or man-made disaster can mean the difference
between life and death. Emergency Operation Centers (EOCs) are usually set up near the
disaster zones to enhance the response time to disasters. EOCs are physical worksites that serve
to receive data, assess the situation, and decide how to control or end the emergency. EOCs may
be found at one or more government levels, for instance on the federal, state, county and local

levels.

[0004] Impediments to the effectiveness of the EOC can arise based on the skill level of the
personnel and the quality of communication systems used by the EOC. Each EOC is run by
trained individuals, one such individual being incident managers. However, EOC personnel may
also include untrained volunteers. It is critical that EOC tools utilize natural interactions since
the training level of EOC personnel can vary drastically from highly experienced to little or no
training. For less experienced workers and even highly trained but computer-illiterate
individuals, natural forms of interaction can facilitate usability of EOC tools by increasing the

tools transparency and speed of learning. By incorporating natural forms of interaction with
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EOC tools, strong mental modes are evoked in users based on their past experiences with other

systems.

[0005] Traditionally personnel in EOCs used paper maps to locate disasters and to chart
movement. However, paper maps may at times be out of date and difficult to obtain and
therefore the traditional paper and pencil mapping methods may prove inadequate to provide
rapid responses to rapidly changing conditions inherent in a disaster. The fatalities realized on
September 18, 2003 when Hurricane Isabel hit North Carolina clearly highlight the deficiency of
using paper maps to track a disaster. Here, EOCs used geographical information systems (GIS)
to overlay storm information with digital maps of properties, structures, power utilities and
roads. As a result, responders were effectively dispatched to locales that required the most
attention. As the storm moved to remote areas, the only land map information available were
from paper maps. EOCs were no longer able to track the hurricane. The level of response to
these areas was hampered due to the inability to follow the track of the disaster over land. If the
level of technology had been better, these remote areas would have been served better by EOCs
responders. The need to identify patterns and changes to emergency situations are facilitated by
using maps and other spatial information that allows a user to more realistically assess a

condition and formulate appropriate responses.

[0006] The quick nature of disasters requires state-of-the-art communication devices in order to
advise individuals of breaking developments and respond accordingly. The types of
technologies employed in EOCs range widely based on size of the emergency and budgets
allocated to the centers. Best results, such as a quickly resolved emergency, is achieved when
communication between EOCs and responders are efficient. Computer or laptop graphical user
interface is an advancement over using paper and pen, however it still lacks ease in use and

natural forms of interaction.

[0007] US Patent No. 6,574,561 entitled Emergency Management System is an example of a
system for automating the gathering of field information that describes the condition of specific
geographical locations at specific times via a field information recording device. Such systems

are an advance to gathering real-time information. However, the information still needs to be
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reviewed by emergency personnel and an actionable plan needs to be developed based on the

circumstances by such personnel reviewing the data in real time.

[0008] Even with the availability of technology rich data systems, there is a need for a low cost,
low technology solution for transmitting actionable information pertaining to location and
geography from the field to the EOC and vice versa. The solutions should be easy to use
especially by computer-illiterate individuals who prefer using paper and pencil. Tools that
utilize natural interactions, gracefully degrade, support collaboration and display spatially

referenced information is desired in workplaces such as EOCs.

[0009] The transmission of information using the low technology solutions must be done quickly
and at a low bandwidth. Ideally, disaster information should be conveyed by rapid transmission
being either wired or wireless. Suitable non-limiting methods or devices capable of carrying out
rapid transmission include email, FTP, cellular service, satellite, WiFi, broadband, narrowband
and the like. There is also a need to ensure effective collaboration between EOCs and first
responders to ensure all participants are informed with the most accurate and latest actionable

information.

BRIEF SUMMARY OF THE INVENTION

[0010] The present invention is directed to a method and device for obtaining, viewing and
marking maps. Maps are obtained from a list of maps. These maps can be enhanced with data
overlays provided by systems similar to that described in Patent No. 6,574,561 entitled
Emergency Management System, weather maps or maps generated by civilian emergency
management systems like E-Team, WebEOC or military systems like JIWARN and JEM. The
maps and their overlays can create actionable decisions that are then viewed on interactive
tabletop displays allowing a user to visualize a mapped location and “markup” points on the
map. The markup data is captured as a small file and sent out to responders via rapid
transmission (networked computers, email ...etc.). The maps employed in the present invention
include land maps or building floor plans that are either in paper or digital formats, and that can

be enhanced through overlays of information from other data sources.
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[0011] The present invention further provides a method for annotating maps and conveying said
annotations by selecting a map from a database and displaying the map on a display surface. The
map displayed on the display surface is oriented with at least one control point of the display
surface. Annotations made on the map are saved where the annotations are related to or
maintained in orientation with control points of the display surface. The saved annotations are

then transmitted from an origination location to a second location using transmission means.

BRIEF DESCRIPTION OF THE DRAWING

[0012] FIG. 1 illustrates a flowchart showing the overall scheme of the present invention.

[0013] FIG. 2 illustrates an environmental perspective view of a workspace according to the

present invention.
[0014] FIG. 3 illustrates a flowchart showing the software components of the present invention.

[0015] FIG. 4 illustrates an environmental perspective view of a workspace according to an

alternative embodiment of the present invention.
[0016] FIG. 5 shows an example of the Mark-up data being created.
[0017] FIG. 6 shows an example of the markup information being shared by email.

[0018] FIG. 7 shows an example of the mark-up data being created and simultaneously being

viewed on a networked projection monitor.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The present invention provides a method and a device for obtaining, viewing and
marking maps and/or similar sources of information and saving the marked information as a
digital file. It is to be understood that when referring to “maps” this designation can include non-
limiting examples such as land maps and building floor plans as well as other sources of

information. Suitable examples of land maps include street maps, satellite maps, maps generated
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by other emergency management systems compatible with ESRI standards, etc. showing any
range of details including trees, bodies of water, homes, hills, mountains, etc. Examples of
building floor layouts include location information on individual floors and multiple floors such

as room layouts and exit routes found in such systems as FloorView ™, etc.

[0020] The saved digital file can then be transmitted to a remote user by rapid transmission that
is wired or wireless as shown in Figure 6. The file during creation can be viewed on multiple
network sources as shown in Figure 7. Suitable non-limiting methods or devices capable of
carrying out rapid transmission include email, FTP, cellular service, satellite, WiFi, broadband,
narrowband and the like. The present invention also provides users with a physical map updated
with the latest information. By providing information in a spatially referenced context, users
(emergency managers) are able to visually digest the information and physically identify patterns
and changes to an emergency. Use of maps and other spatial information in Emergency
Operation Centers (EOCs) allow emergency personnel to more realistically assess disaster

situations and create real time actionable plans that can be rapidly shared with others.

[0021] Fig. 1 shows a flowchart displaying the overall scheme of the present invention. The
invention 100 is initiated by starting a MapSketch application 110. The user is first prompted to
select map type 115, being either a digital map 120 or a paper map 130. If the user desires using
the digital map 120, a screen will be displayed showing a list 122 of available digital maps in the
system’s library and the user selects the relevant digital map. One form of the digital map is
displayed at 124 on an interactive table 210 (see Fig. 2) and the user can create mark up data 150
on the map. Once the user is finished marking or annotating the map, the mark up data is saved
152 and the application is exited at 154. Markup data or notations can include drawings,
writings and symbols made on the map. The markup data should be stored in a file separate
from the digital map in order to keep the file small. Both real time data can be viewed by a
networked system or saved final data can be transmitted to field personnel by email, FTP,

cellular service, satellite, WiFi, broadband, narrowband and the like.

[0022] If the user, instead, prefers to annotate a paper map, the user selects the paper map feature
at 130. The user is then presented with a list 132 of registered paper maps and selects the

relevant paper map. The registered paper map contains two pieces of information: 1) the
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minimum and maximum coordinates of the area, called the “extents” of the map, and 2) control
point markup data. Control point markup data, called “Paper Map Layer” is a special type of
markup data file that indicate three points and will be discussed further below. The extents of
the map and the control points play roles in ensuring that the paper map is printed accurately and
oriented properly on the interactive tabletop 210 and that the markup data is captured in the
correct geographic location. The printed map should retain the extents of the map to show the
relevant area. Once the desired paper map is selected at 132 it is printed and displayed at 134 on
the interactive table 210 allowing the user to create markup data 150, save the markup data in a
file 152, and exit the application at 154. To properly display the printed paper map at 134 on the
table 210 (see Fig. 2), the map must have proper extents and control points that align with the
control points on the table. Since paper maps can change in size due to temperature and
humidity, a calibration system has been developed and included in the invention to insure proper

sizing. This system is discussed below.

[0023] If the user is unable to locate an appropriate paper map from the list of paper maps 132,
the user can create a paper map from the list of digital maps at 122. After selecting a digital map
at 120, the list 122 of digital maps is displayed and a digital version of the area in interest is
located. The user loads the map with extents already determined and selects a “Create Paper

Map” 140 feature to open a “Paper Map Wizard” 142 program of the present invention 100.

[0024] The “Paper Map Wizard” feature 142 guides the user to create a paper map from a digital
map. The first step is to identify three control points on the digital map. The “Paper Map
Wizard” feature 142 confirms when all three points have been saved by the system and stores
these points as a special type of markup layer, called the “Paper Map Layer” along with the
extent of the map. The “Paper Map Layer” file is stored in the same directory as the digital map.
After saving the file and adding the created map to the list 122 of digital maps, the user prints the
map with the “Paper Map Layer” information printed on top and displays the printed map at 146
on table 210. The control points stored in the “Paper Map Layer” information will be reflected
in the printed copy of the map and should be the same distance apart as the control points on the
table. As mentioned above, the control points and the extents ensure that the markup data

created on the paper map is correctly geo-referenced and displayed with the proper orientation on
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the digital map. Once the map is printed, the user is able to create mark up data 150, save the

markup in a file 152 and exit the program at 154.

[0025] Referring now to Fig. 2, a design of a workspace 200 specific for the present invention is
shown. The workspace 200 shows the interactive table 210, computer 220, users 230, a map area
240, a capture device 250, a storage box 260 and an overhead projector (not shown). The table
210 is large enough to accommodate a number of users 230, the map area 240, the capture device
250 and the computer 220. As mentioned above, use of the interactive table 210 promotes
natural interaction. For instance, the table 210 provides a large surface for users to place
notepads, pens and other tools. The present invention is further conducive for natural
interactions in that users 230 are permitted to gather around the table 210 to discuss plans and
make decisions face-to-face. Additional designs have been generated as prototypes to account

for changes in available space as shown in Figure 4.

[0026] The table may have a generally T-shaped appearance. Although dimensions can vary, a
typical table may have an overall length and width of 72” x 48.” A top portion of the “T” can be
about 48” x 48” and a bottom portion of the “T” being about 24” x 32”. The corners of the table

210 may be rounded or curved to facilitate easy movement around the table 210.

[0027] The table used in the present invention, however, may be of any shape or size to
accommodate either a paper or digital map. For instance, the size of the table may be scaled
down to fit within EOC settings that have limited space. One such setting where space is
restricted is in mobile EOCs, see Figure 4. Here smaller tables are used in order to fit within the
limited available space. To ensure the present invention works with any sized table, software has
been developed to adjust the map to fit a specific map table or map platform. The software
projects a map from below the map table onto a front coated mirror needed to reduce distortion

and from there to the map platform.

[0028] The map area 240 is of a sufficient size to accept and retain either a digital map or a
paper map printed in a standard size. In general, the map area 240 may be about 227 x 36” and
may be white or accommodate a white-dry erase board. The map area 240 provides a surface on

which the digital map and the control points are displayed via the overhead projector (not
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shown). The overhead projector is disposed over the table 210 at a position to display properly

oriented or geo-referenced maps and/or control points on the map area 240.

[0029] The capture device 250 captures markup data made on a map disposed in the map area
240. The capture device may be a computer whiteboard capture device that allows the users 230
to work with regular whiteboard markers. Other capture devices may be employed such as
cameras. One suitable capture device 250 is a whiteboard capture device called mimio®,
headquartered in Cambridge, MA. mimio® interactive + capture allows a user to annotate a map
by marking the map area 240. The capture device 250 may use stylus pens to permit all

annotation made by the users 230 to be digitally recorded often times in color and in realtime.

[0030] The mimio® interactive + capture device includes a capture bar and four trackable
marker jackets. The mimio® marker jackets hold either a regular whiteboard marker or a
placeholder marker. The placeholder marker is a blank marker insert which allows the user to
create markup without using a whiteboard marker. Accordingly, the placeholder marker may be
useful when writing on non-white board surfaces or when using the mimio® marker jacket as a
mouse. The mechanism of the mimio® marker jackets are outside the realm of this invention,
however it can be said that the mimio® marker jackets possess an ultrasonic transducer and
infrared LEDs that emit signals that may be captured by the capture device 250. By using stylus
pens with the capture device 250, natural hand-motions may be used as input to manipulate

information displayed on the table 210.

[0031] As an alternative means of capturing markup information, a Logitech® io™™ 2 Digital
Pen may be employed to annotate maps and capture such annotations digitally. The device uses
a pen with a small built in camera and internal memory and a USB docking base. Special paper
with a grid surface is used with the pen to permit the camera to record the movements. Docking
the digital pen in its cradle permits written information to be automatically stored in a computer
and saved as a text or an image. Some models may have Bluetooth capabilities. Another
alternative capture technology means includes that may be employed is a MERL
DiamondTouch table. DiamondTouch is manufactured by MERL (Mitsubishi Electric Research
Laboratories), in Cambridge, MA. The above cited capture technologies are non-limiting

examples of devices that may be used with the present invention.
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[0032] Regardless of whether the map employed is digital or paper, all markup data or notations
will be drawings, writings and symbols made on the map along with the image of the map, the
control points and the extents. When saved, the markup data should be stored in a file separate
from the map and should be a compact file. A notable feature of the present invention is that the
capture device 250 will be able to work even after a power outage. The present invention may
use a battery back-up followed by a generator to provide power to the invention. If the present
invention is employed using a laptop, the laptop will have a backup battery to provide additional
power when necessary. The unpredictability of a disaster situation and the likelihood of downed
electrical lines require that devices used in EOCs will be able to work in the absence of power. It
should be noted that the present invention not only provides a means for making markups on

digital or printed maps, but also provides a means for displaying real time data and markup files.

[0033] Fig. 3 shows a high level software design for the present invention. An API used in the
present invention is an ArcGIS 310, produced by ESRI, of Redland, CA. The ArcGIS 310isa
suite of geographic information system (GIS) applications that allows users to view maps, create
layers, analyze spatial information and share data. ArcGIS 310 includes a set of APIs that allow
developers to create customized mapping applications using the ArcGIS components as its
foundation. In developing the present invention, MapSketch 100, ArcGIS MapControl is used to
display digital maps and layers. As users 230 create markups, the markup data is saved in an
ESRI shapefile format, which is in open source format. In the present invention, markup data is

saved using polyline and point shapefiles.

[0034] Fig. 3 shows MapSketch 100 having at least three software packages, MapTableApp 320,
StateManager 330, and DockingManager 340. Each of these three software packages were
custom developed for the present invention. The MapTableApp 320 contains classes that
interface with the ESRI API and handle displaying maps and shapefiles as well as saving markup
data as shape files. MapTableApp 320 holds all graphical user interfaces such as toolbars, forms
and PaperMapWizard. The classes within the MapTableApp 320 include the following:
MapTable Main, MarkUp, OpenADigitalMap, OpenAPaperMap, ShapefileBusiness,
PaperMapWizard, StartUpForm, StateManager, DockingManager. Included are options to
network views to other monitors in real time or send email, FTP, cellular service, satellite, WiFi,

broadband, narrowband and the like to active devices. Figure 6 shows an email configuration of
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final data. Figure 7 shows real time multiple displays between networked sites while the data is

being generated.

[0035] MapTable Main contains tools and controls presented to the user and handles tool click
events and updates the StateManager class when a new state is entered. It also serves to set up
appropriate layers and shapefiles to be displayed to users 230 and provide either digital or paper
maps when requested. The MarkUp class deals with the animation of drawing a line to show a
“freehand” look to the line rather than a jagged line. The OpenADigitalMap class is a form that
displays the digital map when selected. The OpenAPaperMap class is a form that displays the
paper map when selected. The ShapefileBusiness class interfaces with ESRI to create, open, edit

and save shapefiles.

[0036] The PaperMapWizard class contains the GUI form to guide the user through the process
of registering paper maps in the system. This class also guides the user to create PaperMapLayer,
the special markup layer mentioned above. The PaperMapLayer contains three points that
reference three control points on the map. The StartUpForm class contains the first screen
displayed to the user when they open up the MapSketch application. This screen gives the user

the option of selecting between a digital map or a paper map.

[0037] The StateManager 330 class manages the current state of the MapSketch application, and
has four states: LineState, PointState, MouseState and PaperMapWizardState. LineState is used
when the system is in the process of drawing a line. PointState is used when the user is drawing
point markup data and MouseState is active when no tool is selected. The DockingManager 340
controls the layout of the various toolbars used in the present invention 100. It also allows for

moving the toolbars and docking them on the edges of the screen.

[0038] A user interface of the present invention 100 will most likely not mimic that of a
conventional computer map displayed on a monitor and manipulated by a mouse, but may
include all or some conventional features. The user interface includes user input controls such as
a control switch between cursor, line-drawing and point-drawing as well as controls to invoke
the PaperMapWizard, Save & Exit the application. Large icons may be used to facilitate easy

identification and use.
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[0039] As mentioned above, the markup files should be small in size to allow rapid transmission
across a narrow-band network. The compact file is also geo-referenced so it will display
correctly on any map. Once the markup data is digitally stored it may be communicated to first
responders for viewing via handheld PDAs and similar devices. The markup may also be in color

or the map may be created using predefined symbols for incident managers to place on the map.

[0040] In another embodiment, the present invention may be used in gathering information about
a building’s layout. Here, insight about the layout of a floor or of an entire building may be
important in locating victims during a fire, hostage situations, or other emergencies. Building
maps or plans may be obtained, viewed and marked up to convey location information to
responders. The location of victims or exit routes may be critical in saving individuals caught in

a building during above described situations.

[0041] The present embodiment described using building plans is similar to the embodiment
described above using land maps. The MapSketch application is initiated where the user selects
a building map or floor plan or layout in either a digital or paper format. The floor plans may be
developed from scratch, but in some embodiments the floor plans may be acquired from
commercial entities one such entity is FloorView, LLC. Once the appropriate building plan is
selected and displayed, users in the EOC can view rooms, hallways, evacuation routes, etc. and
create mark up data directly on the building plan. The mark up data or notations are then stored
and sent to the first responder via rapid transmission. The information conveyed to the
responders may be extremely helpful in pinpointing the location of an armed attacker or victims,

the location of a fire or evacuation routes.
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CLAIM

We claim:

1. A method for annotating maps and conveying said annotations comprising:
selecting a map from a database;
providing a display surface, said display surface having at least one control point;
displaying the map on said display surface, said map being oriented with said control
point;
annotating the map;
saving the annotations, said saved annotations being saved by maintaining orientation to
said control points of said display surface; and
transmitting said saved annotations from an origination location to a second location
using transmission means.
2. The method of claim 1, said map is an ESRI standard map.
3. The method of claim 1, further comprising displaying overlay data of said map.
4. The method of claim 1, wherein a user at said second location has access to said map database.
5. The method of claim 1, wherein said transmission means comprise email, FTP, cellular
service, satellite, WiFi, broadband and narrowband.
6. The method of claim 1, said map is a paper map.
7. The method of claim 6, wherein said papers map is calibrated using calibration means.
8. The method of claim 7, wherein said calibration means comprises extents of said paper map
and at least one control point of said paper map.
9. The method of claim 7, wherein said control point of said paper map aligns with said control

point of said display surface.
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10. The method of claim 1, wherein said map is a digital map.

11. The method of claim 10, wherein, said digital map is used to create a paper map, wherein
said annotations are made on said paper map.

12. The method of claim 1, wherein said map is a paper map, said paper map is geo-referenced,
said geo-referenced paper map being created using extents of said paper map and at least one
control point of said paper map.

13. The method of claim 1, wherein said annotations are saved separate from said map.

14. The method of claim 1, wherein said saved annotations are transmitted in real time.

15. The method of claim 1, wherein said map comprises land maps, street maps, satellite maps,
maps generated by emergency management systems, building floor layouts, individual floors and
multiple floors.

16. The method of claim 1, wherein said control points of said display surface comprises at least

3 control points.
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; +  INTERNATIONAL SEARCH REPORT International application No.

PCT/US2009/048437
A, - CLASSIFICATION OF SUBJECT MATTER
Int. CI.
G09B 29/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

‘| Documentation searched other than minimum documentation to the.extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
WPI & EPODOC: IPC- G09B29/00 and Keywords: map, graph, annotatjon, label, mark, align, match, calibration, superimpose,
interactive & similar words. Google Patents and Patent Lens databases: similar keywords.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indicatibn, where appropriate, of the relevant passages ~ Relevant to
claim No.
US 2006/0058949 A1 (FOGEL et al.) 16 March 2006 ‘ ‘
X See figure 1, paragraphs [0017]-[0019] ' 1-5,10 & 14-16
Y . 13
US 2004/0174386 Al (KOTAKE et al.) 9 September 2004
Y See figure 1 ‘ 13
US 2007/0288164 Al (GORDON et al. ) 13 December 2007
A See paragraph [0005]
-US 2001/0026271 A1 (HIGGINS et al,) 4 October 2001
A See paragraph [0015]
US 2005/0034062 A1 (BUFKIN et al.) 10 February 2005
A See paragraphs [0017] & [0022]
|:| Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
A"  document defining the general state of the art which is "T"  later document published after the international filing date or priority date and not in
. not considered to be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention
"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date . . or cannot be considered to involve an inventive step when the document is taken
. alone
"L"  document which may throw doubts on priority claim(s) "Y"  document of particular relevance; the claimed invention cannot be considered to
or which is cited to establish the publication date of involve an inventive step-when the document is combined with one or more other-
another citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an oral disclosure, use, exhibition - .
or other mearns & ) document m-ember of the same patent farplly
"P"  document published prior to the intemational filing date .
but later than the priority date claimed '
Date of the actual completion of the international search Date of mailing of the international search report
06 August 2009 . 19 AUG 2009
Name and mailing address of the ISA/AU Authorized officer
AUSTRALIAN PATENT OFFICE DEBASISH DASGUPTA
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
E-mail address: pct@ipaustralia.gov.au . (ISO 9001 Quality Certified Service)
Facstmile No. +612 6283 7999 Telephone No : +61 2 6283 2587
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Information on patent family members : PCT/US2009/048437

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

Patent Docﬁment Cited in Patent Family Member
Search Report
US 2006058949 US - 7414637 WO 2006027773
.US 2004174386 JP 2004234455
~US 2007288164 NONE
US 2001026271 AU 45995/01 AU 51094/01 AU 51110/01
EP 1328915 US 6631326 US 6678615
US 6842698 US 7038681 - US 7142217
US 7148898 US 7161604 | US 7167187
Us 7190377 US 2001026270 US 2001028348
US 2001032050 US 2001033290  US 2001033291
US 2001033292 US 2001034579 US 2003009287
US 2003052896 US 2004078143  US 2005073532
US 2005159882 WO 0173585 WO 0173690
WO 0173734 ' .
US 2005034062 US 7562289 | '

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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