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Supply-Only

When you select Supply-Only, all the materials are tallied, sorted and displayed on the Supply-Only
dialog box.

The title on the dialog box describes the name of the current quote as well as what page is displayed.

Along the top you can see columns called Category, Supplier, Description, Qty, Rate, Subtotal,
Discount and Total. Each row represents a single material item ranging from the roof cover material
to gutter brackets.

Category this value is simply a shorthand description of the type of item described in the
following table.

Category Name Type of material Unit
Straight Straight metal roof material M2

| Curved Curved metal roof material M2
Ridge A ridge flashing M
Valley A valley flashing M
Fascia A fascia flashing M
Gutter A gutter M
Apron An apron flashing
Barge A barge {rake} flashing
Stegs A step flashing M
Batten A batten material M
Flat Sheet Flat sheet metal for custom flashings Each
Fabrication The total fabrication cost of the custom Each

flashing

Fasten A fastener type Boxes
Clip A type of clip for standing.seem ganels Boxes
ACCESSOfy A flashing accessory item. Each
Membrane A membrane material Roll

T v 1N
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Roof tiles Roof tiles Each
Ridge tiles Ridge tiles Each
Higp starters Hip starter piece Each
Apextiles Apex piece Each
Roof shingles Roof shingles Each
Ridge shingles Ridge shingles Each
Apex shingles Apex shingles Each
Roof shakes Roof shakes Each
Ridge shakes Ridge shakes Each
Apex shakes Apex shakes Each
Starter course Starter course material for shingle and Each
shake roofs
D Pigze A downpipe Each
D Access A downpipe accessory which could be a Each
] pofz, offset, shoe or elbow.
Extra An extra item read in from extras.dat Each
Insulation An insulation material Rolls (large or small)
Ccharge The curving charile One off
Cflash A curved flashing Each
| User Length A user length value {eg vermin proofing) M
User A user defined item Each
Misc A user defined item from Misc-ltem Each
Cartage The number of items to deliver Each
Supplier This is the name of the supplier of the item

Description
Qty

Rate
Subtotal
Discount

Total

Below the Total
looking at.

The buttons at t
Notes

Re-Calc
Save

Load

This is the description which combines the description of the item and finish

This is the quantity of each item derived from the estimate process. The unit for the
quantity is described in he above table.

This is the rate per item

This is the sum of the quantity and rate

This is the discount percentage you want to apply for that line item. The default value
is the discount associated with the selected customer.

This is the total taking the discount into account

column is the Job total field which is the total for the job, not just for the page you are

he bottom of the page are

When you click Notes, you then click the form report name you wish to attach a note
to. For each of the forms, if it has a #8QQnote key-text-string, then the relevant note
will appear on that form. When the note is formatted on the report, line breaks you
typed in are ignored since the notes will span the “text width” value of the #H#Qqgnote
text entity. If you want to force a line break, you must use the * (carot) character.

If you make a change to any of the numeric fields on the dialog, you should click Re-
Calc to see that change

You can save this quote by clicking Save, then entering a name for this quote. Then
you can redo another quote if you wish.

You can load a quote you have previously saved for this job.

L PRNEARE V-
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Print

Misc-ltem

Fasteners
Add-Lineltem
Cancel
ExportCSV

ExportGRIM

Next-page
Prev-page
Ok

Here you can print up to 11 predefined reports. You can select the reports you want to
print on the Select reports to print dialog box.

After you click Ok, each report is prepared and then sent to your printer. Like the
other reports, the order forms are first preprocessed, generating one or more
individual orders for each supplier. The order number on the job details dialog box is
used to uniquely identify each order form.

This lists items in misc.dat from which you can select one or more. Each selected
item is added to the quote. You would use this to add miscellaneous hardware items
such as vents, tools and other fasteners. If you add a misc item, it is accumulated
with other misc items in the list. Refer to the appendix to see the format of misc.dat
This lists the fasteners in fasten.dat so you can add more fasteners to the quote if you
want to.

This adds a new field to the end of the list allowing you to enter any information into
the Category, Supplier and Description fields. This has replaced the User fields in
previous versions.

You can cancel any changes you have made and close this dialog box

This allows you to write the table of information on this dialog box to a comma
separated value file, ready to import into other computer systems

This allows you to write the current job as a GRIM file. If you have given this job a
quote number, then the name of the grim file is <Quote Number>.GRO. If you have
not, the name of the grim file is GrimFile Out. GRO. You also get separate grim files
defining the materials required from each supplier. These are named Order-<Job
Number>-<Index>.GRO. Refer to the appendix to see the format of a GRIM file.

This will display the next page, if there is one.
This will display the previous page if there is one.
This lets you close the dialog box

™. - 1N/
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Supply+install
When you click Supply+Install, all the materials are tallied, sorted and displayed on the Supply-Only
dialog box as well as the installation charge.

The title on the dialog box describes the name of the current quote as well as what page is displayed.

This dialog is similar to that for Supply-Only, except you can alter the labor charges as well as assign
markup percentages to the labor and material charges. Only the differences between the two dialog
boxes are discussed here.
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Labor subtotal Clicking Labor Subtotal displays the Roofing labor charges dialog box
for this job.

For each item, there is a quantity, a rate and the total. The labor total is then the sum of the
individual totals. Most of the items and rates are derived directly from the Costing Labor-rates dialog
box as well as extras.dat.
The value labeled User lengths, is derived from the Cover User-Lengths command.
Th value labeled Pitch Allowance is derived from the pitch range settings you set under Costing
Labor-rates. The final pitch allowance value is derived from adding up the individual roof plane areas
coupled with the particular allowance set for that pitch.
In the Roofing labor charges dialog box you can alter the quantities and rates. Those changes you
make will only effect the current job.

Note : the roofing quantities used are nett values not gross values. That is,

they are the geometric arcas and lengths of the roof and not the amount of

material which is ordered.

Labor markup this is the labor markup percentage

Labor total This is the labor total amount including the labor markup percentage.

Material subtotal This is the sum of the material costs

Material markup This is the material markup percentage

Material total This is the material total amount including the material markup
pecentage.

Job total This is the total cost for the job including material and labor.
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Drawings
When you click Drawings, you can now print up to 8 different drawings.
The Select drawings to print dialog box is displayed from which you select the drawings you want.

Drawing name Template name Intended Use

Roof drawing Drawing-Roof Shows the roof

Batten drawing Drawing-Batten Shows the battens on the roof

Block layout Drawing-block Shows the blocks on the roof as created by Auto-Block

Offcut layout Drawing-offcut Shows the cuts and offcuts created by Gen-OffCuts

Panel layout Drawing-sheet Shows the sheets on the roof as created by Gen-
Sheets

Panel sequence Drawing-Sheet- Shows the sequencing of panel cutting derived from

] Seguence Linear nesting

Panel cutting details ; Drawing-Sheet-Cutting i Shows the detailed dimensioned panels

Flashing drawing Drawing-flashing Shows the roof and dimensions for each roof line as
detailed by Dimension-Roof Lengths

Once you click Ok, the particular drawings you want to print are first prepared for printing, and then
sent to your printer.

View
This command displays a sub-menu allowing you to change the way you are looking at the model.
Normally, you are looking at the model in Top view (ie a plan view orientation). Here you can alter
the view to look at the roof from the front, right hand side or even isometric.

You can see the name of the current view in the status line at the bottom of

the graphics area.

2333 LA TRV




PULILVLIVE INVIVIVIIVG JuULuUL

Select
Here you can select the new view. When you select the command, the Select view list box is
displayed.

After clicking the view name and clicking Ok, the orientation of the model on-screen changes to suit.
You may need to select Zoom Fit to fit the model onto the screen.
The name of this view then appears in the status line at the bottom of the screen.

Spin
You can dynamically spin the model with this command. You should have already selected Iso view
with View Select iso.

After selecting Spin, you are then prompted to locate a point to rotate about, followed by an
incremental angle. The smaller the angle, the slower the rotation will be.

Then, the model is rotated about the selected point. To stop the rotation, click the right mouse button
or the space bar on the keyboard.

Plot-Scale
This command changes the plot scale on screen.

After entering a new plot scale, you may see some changes. The roof model itself is not changed on
screen, but other objects like dimensions, text and plane hatching are.

If you enter a larger plot scale, then text and dimensions appear larger. If you enter a smaller plot
scale, then text and dimensions appear smaller. At all times however, the relative size between the
text and the roof model will be th same on screen as it would when printed.

To get a quick A4 plot, select Plot Vertical and you can see an A4 paper
border being dragged on your cursor. This will show you if the roof model
fits on the A4 page or not.

Split

The View Split command displays a sub-menu that allows the selection of single or multiple views to
be concurrently displayed within the graphics area of the screen.

The options are one view, two views (in either horizontal or vertical positions) and four views.
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The relative size of each multiple view can be automatically or manually determined.

One

Allows the display of only one view within the graphics area of the screen.

The view displayed is the view that displays in the top left hand section of the graphics area when four
views are selected.

Ver

Allows the display of two views split with a vertical borderline within the graphics area.

The borderline is positioned by selecting a point location within the graphics area of the screen, hence
determining the window extents for each view.

The view displayed in the left section is the view that displays when only one view is selected.

Hor
Allows the display of two views split with a horizontal borderline within the graphics area.

The borderline is positioned by selecting a point location within the graphics area of the screen, hence
determining the window extents for each view.

The view displayed in the top section is the view that displays when only one view is selected.

Four
Allows the display of four views split with vertical and horizontal borderlines within the graphics area.

The borderlines are positioned by selecting a point location (defining the intersection point of the
borderlines), within the graphics area of the screen, hence determining the window extents for each
view.

The view displayed in the top left section is the view that displays when only one view is selected.
Ver-Cen

Allows the display of two views split with a centrally positioned vertical borderline within the graphics
area.

The borderline cannot be repositioned using this command.

The view displayed in the left section is the view that displays when only one view is selected.
Hor-Cen

Allows the display of two views split with a centrally positioned horizontal borderline, within the
graphics area.

The borderline cannot be repositioned using this command.

The view displayed in the top section is the view that displays when only one view is selected.
Four-Cen

Allows the display of four views split with centrally positioned vertical and horizontal borderlines within
the graphics area.

The borderlines cannot be repositioned using this command.

The view displayed in the top left section is the view that displays when only one view is selected.

Zoom

The Zoom commands allow you to zoom the roof model in and out and scroll it from side to side. the
alteration of the magnification and position of the display of the current model, within the displayed
extents of the view.
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You will notice that the current zoom scale is reported in the status line at the bottom of the graphics
area.

If there are multiple views displayed on screen, you must first select the view
you want to alter

Window

The Zoom Window command allows the alteration of the magnification and position of the display of
the current model, within the displayed extents of the view, by defining the required rectangular zoom
window with the selection of two point locations.

The extents of the window are defined by selecting any two diagonally opposite corner point locations.
The zoom window is fitted, such that its defined extents appear within the displayed extents of the
view.

Scale

The Zoom Scale command allows the alteration of the magnification and position of the display of
the current model, within the displayed extents of the view, by specifying the new zoom scale and
selecting the new centre of the zoom window.

The new zoom scale is specified, followed by the selection of a point location to define the new centre
of the resultant zoom window. The zoom window is then fitted such that its extents appear within the
displayed extents of the view.

A zoom scale specified greater than the current value will enable more of the model to appear within
the displayed extents of the view (i.e. a zoom out). A zoom scale specified less than the current
value will enable less of the model to appear within the displayed extents of the view (i.e. a zoom in).

In

The Zoom In command allows the alteration of the magnification and position of the display of the
current model, within the displayed extents of the view, by applying a specified division factor to the
current zoom scale and selecting the new centre of the zoom window.

The division factor (Zoom In factor) is specified, followed by the selection of a point location to define
the new centre of the resultant zoom window. The zoom window is then fitted such that its extents
appear within the displayed extents of the view.

A Zoom In factor greater than 1 increases the magnification (i.e. the current zoom scale is divided) of
the display of the model (i.e. a zoom in). However, if the Zoom In factor is less than 1, the current
zoom scale is effectively multiplied and the magnification of the display of the model will decrease
(i.e. a zoom out).

Out

The Zoom Out command allows the alteration of the magnification and position of the display of the
current model, within the displayed extents of the view, by applying a specified multiplication factor to
the current zoom scale and selecting the new centre of the zoom window.

The multiplication factor (Zoom Out factor) is specified, followed by the selection of a point location to
define the new centre of the resultant zoom window. The zoom window is then fitted such that its
extents appear within the displayed extents of the view.

A zoom out factor greater than 1 decreases the magnification (i.e. the current zoom scale is
multiplied) of the display of the model (i.e. a zoom out).

However, if the zoom out factor is less than 1, the current zoom scale is effectively divided and the
magnification of the display of the model will increase (i.e. a zoom in).
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Scroll
The Zoom Scroll command allows the zoom window, within the displayed extents of the view, to be
scrolled across the model with no change in the zoom scale.

The scroll is performed by selecting two point locations which define the old and new positions of the
zoom window respectively (i.e. the zoom window is translated).

Fit
The Zoom Fit command allows the zoom scale to be automatically calculated so as to fit all points in
the model within the displayed extents of the view.

Only the points in the model determine its fit in the zoom window. If the points are associated to an
entity which extends beyond them (e.g. circles), that portion of the model will not appear within the
zoom window. I[f this occurs, use the Zoom Out command to increase the zoom scale.

Fit-Defau
The Zoom Fit-Defau command allows the defaults of the Zoom Fit command to be specified and
include whether or not the points for the extents of circles, arcs, sub-figures, and text strings are used.

Previous

The Zoom Previous command allows View and Zoom commands to be undone, restoring the
previous view or screen.

All View Select, View Split and Zoom commands save the current view or screen split parameters
before the operation takes place.

Dyn-Scroll
The Zoom Dyn-Scroll command allows the screens to be scrolled dynamically. No change occurs in
the Zoom Scale.

This command is similar to Zoom Scroll except that the command is repeated until stopped by
keyboard or mouse input.

Two points are selected indicating the direction to scroll the view, then the view is scrolled
continuously in that direction until a keyboard or mouse input is received. The distance between the
two points selected controls the speed of the scrolling.

The further apart the two points, the faster the scroll.

Dyn-Out

The Zoom Dyn-Out command allows the screens to be dynamically zoomed out.

This command is similar to Zoom Out except that the command is repeated until stopped by
keyboard or mouse input.

The factor to zoom out is entered and the new centre of the screen is located.
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The view is then zoomed out continuously until a keyboard or mouse input is received.

Dyn-n

The Zoom Dyn-In command allows the screens to be dynamically zoomed in.

This command is similar to Zoom In except that the command is repeated until stopped by a
keyboard or mouse input.

The amount to zoom in is entered and the new centre of the screen is located.

The view is then zoomed in continuously until keyboard or mouse input is received.

Render

This command displays a submenu that allows you to display the roof model as a hidden-line image,
or as a shaded image. These displays, allow you to visualize the roof model as it would be in 3D
space.

Lines
This command displays the model as a hidden-line image. To get the best picture, select iso view,
using View Select Iso and then Zoom-Fit.

Shade

This command displays the model as a solid shaded image. To get the best picture, select isometric
view, using View Select Iso and then Zoom-Fit. You could also reorient the model with View Spin,
to get even better orientations.

Repaint

This command simply redraws the screen.

Grid
This command draws a snapping grid in the graphics area of the screen. A snapping grid can be

useful if your are doing concept work rather than need to use exact dimensions. Now when you
locate a point on screen, the system will actually use the closest grid point.

After you select Grid, you are prompted to enter a grid spacing. This is a real world spacing such as
500 for 500mm.

After you click Ok, a grid is drawn as a network of white dots. If the Zoom Scale was 1 : 1, then the
screen is automatically zoomed to 1 : 500.

If a grid was already on when you selected Grid, the grid is turned off. You will notice the state of the
grid in the status line at the top of the screen. The grid status will be either On or Off, and the
Snapping status will be either On or Off.

Measure
The measure commands allow you to measure a variety of geometric properties in the model.
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Distance
This command reports the distance between 2 points you locate.

You are also told the coordinates of the 2 points.

Length
This command reports the length of a line or arc you select.

Len-Ents
This command reports the length of a group of lines and arcs you select.

Area
This command reports the area of a plane (roof plane) you select.

Area-Perim

This command reports the area of a closed boundary you select. You must select a successive list of
connected lines. (ie instead of selecting a plane, you can select the lines that form the plane
boundary)

Area-Points

This command reports the area of a shape you have digitized. In this case, you digitize a series of
points which define the corners of the shape.

Lin-Lin
This command reports the distance and angle between two lines.
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Angle
This command lets you measure the angle given 3 points.

Bearing
This command lets you measure the bearing given 2 points.

Verify

This command reports information about an entity you select.

The reported information differs depending on the type of entity you have selected.

T TvYPE :PANEL

ENTITY TYPE RIDGE

Verify Command 1 Verifying a line Verify Command 2 Verifying a plane

In the above examples, you will see the tag written on the line making it a RIDGE, and the tag on the
plane entity which makes it a PLANE.

Delete
This command lets you select one or more entities to delete. Only free entities may be deleted. A
free entity is one which is not associated to another entity.

You cannot delete lines which form the boundary of a plane (roof plane)
without deleting the roof plane first.

Plot
This command allows you to quickly create a plot as A4 Vertical or A4 Horizontal and send it to your
Windows printer.
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Vertical, Horizontal
This command lets you plot an A4 vertical or horizontal size plot from the screen.

After you click Vertical or Horizontal, the Windows Print dialog box is displayed.

After you click Ok, an image of the A4 vertical or horizontal page is dragged on your cursor. You can
then see the relative extent of your model and the page.

After locating the bottom left hand corner of the page by clicking the left mouse button, the plot is sent
to your printer.

You may need to adjust your screen display with the Zoom commands
and/or the View Plot-Scale command so you can see the dragged page on
screen, as well as fitting your model to the page.

You will find automated printing from the Cost-Summary dialog box as
well as the Reports command. You can perform advanced printing using
the Drawing Plot Screen Scaled, or the Drawing Plot Compose
commands.

Open

This command lets you open an existing job.

When you select Open the Select database and model to read dialog box is displayed.
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On the left hand side, is the list of database files (.DAB) in the current directory. When you click on a
DAB file, the list of models in that DAB is displayed in the right hand list box.

] cadroof

When you click on one of the model names, you may get a preview of what that model looks like in
the bottom right hand side.

You can imagine that the database file is the single job you are working on,
and the model is the subfile which contains the roof model for this job. In
Windows Explorer, you will see the database file but not have access to any
of the models within it.

A database file can contain any number of models, but you are advised to
only have one job per database file. Other models are automatically created
for each job such as report models and drawing models which in turn will
increase the overall size of the database file.

After you click Ok, the model you have selected opens into the graphics area of the screen and
available for you to edit.

The database file name and the model name is noted in the status line at the
top of the screen.
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Save

This command automatically saves the current model you are working on. If you have not yet saved

the model, you will see the Select database and model to write dialog: box.

Here, you enter the database file name or select one from the list.

You then need to enter a model name to uniquely identify this job in the database file.
You can imagine that the database file is the single job you are working on,
and the model is the subfile which contains the roof model for this job. In
Windows Explorer, you will see the database file but not have access to any
of the models within it.

A database file can contain any number of models, but you are advised to
only have one job per database file. Other models are automatically created
for each job such as report models and drawing models which inturn will
increase the overall size of the database file.

If you want a preview image to be saved, then check the Save preview check box.
The database name and model name are noted in the status line at the top of

the graphics screen. If they are noted as None, then you have not yet saved
the model.
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Save-As
This command is the same as Save except it will always allow you to select a new database file and
model to save the job in.

Clear

This command clears the current model, leaving the screen as when you first started Roof Wizard.
For security, you are first prompted to clear the current model if you have edited it since you last
saved it.

You will notice that the database file name and model name are reported as
None in the status line at the top of the screen.

CAD

This command is the entry point to the main Caddsman CAD engine on which Roof Wizard is
constructed. The command set provided is not covered here, but can be found in the Manuals
directory on the Roof Wizard CD.

Quit

This command Quits the Roof Wizard window.
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Appendix

The Datafiles

This section describes all the data files, what they are used for and how to set them up. You can use
an editor such as Wordpad.exe to edit them.

Compinfo.Dat
This is the datafile containing your company specific details. You can use Wordpad.exe to edit it, or
use Job-Info Company to change it on-line. Compinfo.dat is printed below

Company name
Company address 1
Company address 2
Company phone
Company fax
Company note 1
Company note 2

Sheeting.Dat

This file contains all the sheeting data for all suppliers. It contains both straight profiles and curved
profiles. A sample appears below

; Sheet definition file for Roof Wizard

Supplier, Corrugated, S$s00l1, Color, F1l265HT17, 6, 280, 0.48, 1, 10.00,
10.00,0, O

Supplier, Curve Quality, CQ60ZA, Zincalume, FP1265HT17, 6, 762, 0.60, 1,
18.29, 18.29, 0, O

END
Format

Field 1 name of the supplier

Field 2 Profile of the material. It can be anything, except if equals “Curve
Quality” then it will be listed as a curve quality sheet.

Field 3 Your internal code for this product for reporting purposes

Field 4 The finish of this sheet. It is one of Color, Zincalume or Galvanized. If it
is Color, then you will assign the actual color during run-time.

Field 5 Fastener code. This is the code of the default fastener. It must match a
fastener code in fasten.dat which contains more information about this
fastener.

Field 6 The default number of fasteners per square meter.

Field 7 The effective coverage of the sheet in mm

Field 8 The base metal thickness. This has no direct impact.

Field 9 The pricing method. This is 1 if the following price is per square meter,
or 2 if the following price is per linear meter

Field 10 Cost per unit based on the previous field

Field 11 Currently not used

Field 12 The minimum length to order of this sheet

Field 13 The maximum length for this sheet

If you set the maximum length of sheet to 0, then there is no maximum length.

Flashing.Dat
This file contains all the flashing data. It also contains information abaout user defined lengths such
as vermin proofing.

; Flashing definition file for Roof Wizard
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Supplier,
Supplier,
Supplier,
Supplier,
Supplier,
END

~ ~

> P_? < W

~

Format for flashings

Valley,
Barge,

, Roll top ridge, RTRV60--, Color, ST12x50, 3, 8000, 1,61.68,2
VR60ZA, Zincalume, ST12x50, 3, 6000, 1, 60.06
CBV247ZA, Zincalume, ST12x50, 3,0000, 1, 15.14

Apron Std, StdAp24--, Color, ST12x50, 3, 2400, 1, 32.43

Box gutter, BGl, Galvanized, ST12x50, 3,10000, 1, 32.43

Field 1 The name of the supplier

Field 2 The type of flashing based on a code - see below.

Field 3 A description of the flashing

Field 4 Your internal product code

Field 5 The finish of this flashing. It is one of Color, Zincalume or Galvanized. If
it is Color, then you will assign the actual color during run-time.

Field 6 Fastener code. This is the code of the default fastener. It must match a
fastener code in fasten.dat which contains more information about this
fastener.

Field 7 The default number of fasteners per meter.

Field 8 The maximum length of this flashing

Field 9 The costing method for this flashing 1 - per length, 2 - per meter

Field 10 the cost per unit

Field 11 the estimation method 0, 1 or 2 - see below

Flashing codes

R Ridge

\ Valley

A Apron

X Box gutter

F Fascia

G Gutter

B Barge

T Batten

U A user defined length (eg vermin proofing)

Format for user defined lengths

User defined lengths still use the same format of the flashing record as described above, but some

fields have a different meaning. A sample appears below.

Supplier, U,Bird wire,, , , ,0.60,,0.10,
Supplier, U,Infill strip, , , , ,0.70,,0.20,
Supplier, U, Leaf guard, , , , ,0.80,,0.30,
Field 1 The name of the supplier
Field 2 Must be ‘U’ for User defined.
Field 3 A description of the length (eg Bird wire, leaf guard)
Field 4 Not used
Field 5 Not used
Field 6 Not used
Field 7 Not used
Field 8 Cost per meter for the material
Field 9 Not used
Field 10 Cost per meter to install (labor charge)
Field 11 Not used

Flashing estimation methods

Method 0 Each run is split into equal length pieces up to the maximum length

Method 1 Each run is split into a number of maximum length pieces

Method 2 All runs are added and then split into a number of maximum length
pieces

Method 3 Each run is split into a number of stock length pieces

Method 4 All runs are added and are split into stock length pieces
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You will recall the flashing lengths are affected by the values you have set in
the Estimate Allowances dialog box.

Fasten.Dat

This file contains all the fastener data
; Fastener definition file for Roof Wizard

;Supplier, Size, Description, Code, Items per unit cost, Suitability, Plain
cost, Color cost
; Suitability is one of 0 - Timber, 1-Steel.

Supplier, 12x65, Hex Head type 17, F1265HT17, 1000, 0, 166.98, 192.46
END

Format
Field 1 The name of the supplier
Field 2 The size of the fastener
Field 3 A description
Field 4 A unique code
Field 5 Number of fasteners per box
Field 6 Dummy - not used
Field 7 Cost per box for plain fasteners (zinc or galv)
Field 8 Cost per box for coloured fasteners
Remember that the fastener code is the primary key to sheeting and flashing
to fin the correct fastener information
AccessDat

This file contains all the flashing accessory data for barges, fascias and gutters.

; Accessory definition file for Roof Wizard. Handles fascia and gutter
accessories.

; The correct accessory list is derived by keying on the manufacturer name
and the ; product description.

; Man, Description,Accessory 1D, Code, number per box, Zinc Cost, Galv
cost, Col cost

;If you do not have the cost of the zinc, galv and color items, you must
still set them to something

Supplier, Metal fascia, Fascia Bracket, FBHTRVB,1, 0.%2, 0.92, 0.92
Supplier, Metal fascia, Splice Plate, FBHT3PZA, 1, 2.23, 2.23, 2.23
Supplier, Metal fascia, Ext Corner 90, FBHTEC, 1, 2.61,2.61,3.04

Supplier, Metal fascia, Int Corner 90, FBHTIC, 1, 1.89, 1.89, 2.17
Supplier, Metal fascia, BKT NAILS TIMBER, 3625BTG,1000,15.42,115.42, 115.42
Supplier,Metal fascia, BKT NAILS STEEL, S1016HNN, 1000, 88.17,88.17,88.17

END

Format
Field 1 The name of the supplier
Field 2 The description of the flashing
Field 3 The accessory type - see below
Field 4 Accessory code
Field 5 The number of fasteners per box
Field 6 Cost per unit for a Zincalume finish
Field 7 Cost per unit for a Galvanized finish
Field 8 Cost per unit for a coloured finish

2347 .. 1AN



PULILVLIVE INVIVIVIIVG JuULuUL

The finish adopted by the accessory is that of the flashing to which it is attached.

Flashing Accessory Codes and Estimation Method

Fascia Accessories
Description
Fascia bracket

Splice plate / Joiner
External 90 Corner
Internal 90 Corner
External 135 Corner
Internal 135 Corner
Bracket nails for steel
frames

Bracket nails for timber
frame

Gutter accessories
Description
Concealed bracket

Color tab
Bracket nail
External bracket

Stiffener bracket

Snap clip

Internal 90 corner
Internal 135 corner
External 90 corner
External 135 corner
Stop end left

Stop end right

Gutter clip
Manufactured internal
angle

Manufactured external
angle

Manufactured left hand
stop end

Manufactured right hand
stop end

Manufactured left hand
full return stop end
Manufactured right hand
full return stop end
Bracket nails for steel
frames

Bracket nails for timber
frame

Code
FASCIA_BKT

SPLICE_PLATE
EXT_CORNER_90
INT_CORNER_90
EXT_CORNER_135
INT_CORNER_135
BKT_NAILS_STEEL

BKT_NAILS_TIMBER

Code
CONCEALED_BRACKET

COLOUR_TAB
BRACKET_NAILS
EXTERNAL_BRACKET

STIFFENER_BKT

SNAP_CLIP
INT_CORNER_ANGLE_90
INT_CORNER_ANGLE_135
EXT_CORNER_ANGLE_90
EXT_CORNER_ANGLE_135
STOP_END_LEFT
STOP_END_RIGHT
GUTTER_CLIP
MAN_ANG_INT

MAN_ANG_EXT
MAN_STOP_LEFT
MAN_STOP_RIGHT
MAN_FULLRETURN_STOP_LEFT
MAN_FULLRETURN_STOP_RIGH

T
BKT_NAILS_STEEL

BKT_NAILS_TIMBER

Estimation method

Add all lengths of fascia and divide by the
rafter spacing. Add on one more for each
run.

Add up all the joins required.

Add up all external 90 corners

Add up all internal 90 corners

Add up all external 135 corners

Add up all internal 135 corners

Add up all brackets and multiple by 5. le 5
nails per bracket. The framing is derived
from the job details. The number reported
is the number of boxes

Add up all brackets and multiple by 5. le 5
nails per bracket. The framing is derived
from the job details. The number reported
is the number of boxes

Estimation method

Add all lengths of gutter and divide by the
rafter spacing. Add on one more for each
run.

Add one for each bracket

Add 5 for each bracket

Add up all external corners irrespective of
angle

Add all lengths of gutter and divide by the
rafter spacing. Add on one more for each
run.

Add one for each bracket

Add up all internal 90 corners

Add up all internal 135 corners

Add up all external 90 corners

Add up all external 135 corners

Add up all left hand stop ends

Add up all right hand stop ends

Add one for each bracket

Not automatically tallied

Not automatically tallied
Not automatically tallied
Not automatically tallied
Not automatically tallied
Not automatically tallied

Add up all brackets and multiple by 5. le 5
nails per bracket. The framing is derived
from the job details. The number reported
is the number of boxes

Add up all brackets and multiple by 5. le 5
nails per bracket. The framing is derived
from the job details. The number reported
is the number of boxes

™. - 1A 4
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Barge accessories

Description Code Estimation method

Barge bracket BARGE_BRACKET Add all lengths of barge and divide by the
rafter spacing. Add on one more for each
run.

Barge end left BARGE_CNR_LEFT Add up all left hand stop ends

Barge end right BARGE_CNR_RIGHT Add up all right hand stop ends

Barge apex cover BARGE_APEX_COVER Add up all barge apex covers

You can assign any or all of these to each flashing if you wish, but in reality, you would only assign
those which a supplier actually provides.

Areas.Dat

This file contains all the delivery area data as used by the Job-Info Job-Details command.
;names of delivery areas for roof wizard
;you can have up to 10 of them;
Metro
Outer
Outer
Outer
Outer
Country
North
South
East
West

B w N

You can edit these names as you wish.

Colour.Dat

This file contains all the sheet color names.
; List of colours for sheet metal in Roof Wizard

Heritage Red
Homestead
Caulfield Green
Ironbark
Thredbo White
Smooth Cream
Rivergum
Offwhite
Merino
Slate Grey
Wheat
Mist Green
Saltbush
Beige
Birchgrey
Federation Red
Black
TBA
END
These are the list of colours displayed when you want to set the color for the roof sheeting or
flashings. You can have any number of them.

Curving.Dat
This file contains all the sheet curving charges.

; Sheet curving charges definition file for Roof Wizard
; Supplier, Profile, Product code,FromLength,ToLength,Cost per curve
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Supplier, Curve Quality,CURV0035,0,3.5,10.34
Supplier, Curve Quality,CURV03570,3.51,7.0,17.23
Supplier, Curve Quality,CURV07010,7.01,10.0,21.24
Supplier, Curve Quality,CURV1013,10.01,13,42.74
END

The curving calculation is based on the length of the sheet which needs to be curved.

Format
Field 1 The name of the supplier
Field 2 The key string “Curve Quality”
Field 3 Your internal code
Field 4 The “from” length
Field 5 The “to” length
Field 6 The cost to curve this length sheet

The Calculation Method
The cost to curve a sheet is based on the length of the sheet falling in a length range.

For example, the cost to curve sheets which are from 3.5 meters long to 7.0 meters long may be a
fixed value. So, a sheet 4.0 long would cost the same to curve as one 6.7 meters long.

When Roof Wizard calculates the total curving change (which you’ll see on the Costing Supply dialog
box if a bullnose verandah is present), it measures the overall length of the sheet, finds the relevant
supplier name, finds the correct length range record and then adds the particular cost’.

If you don’t want to apply these charges, set the cost to 0.

Downpipe.Dat
This file contains all the downpipe data.

; Downpipe definition file for Roof Wizard
;Pipes
Supplier, R,100x50, 0.40,DP1810050--,Colour,1800,2400,17.24

;Straps
Supplier,RS3,100x50,0,AST10050,0,1.43,1.43,1.64

; Pops
Supplier,RP,100x50,0,N0210050,0,1.78,1.78,1.78

;O0ffsets
Sample supplier,R0O,100x50,0.40,0S810050,0,25.67,25.67,37.53

; Shoes
Supplier,RH,100x50,0,SHOE10050,0,14.10,14.10,14.10

; Elbows
Supplier,RE,100x50,0,ELB10050GA, Galvanised, 0,14.10

END
Format
Field 1 The name of the supplier
Field 2 The type of downpipe item - see below
Field 3 The size of the item as a rectangle or diameter
Field 4 base material thickness
Field 5 Product code
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Field 6 The finish, one of Zincalume, Galvanized or Colorbond

Field 7 The long pipe length
Field 8 The shorter pipe length
Field 9 The cost of this item

Downpipe accessory tvpes

R A rectangular pipe
O A round pipe

RS a rectangular strap
RP A rectangular pop
RO A rectangular offset
RH A rectangular shoe
RE A rectangular elbow
Os a round strap

OP A round pop
00 A round offset
OH A round shoe
OE A round elbow

A downpipe will build up its accessory list, by first looking for rectangular or round accessories. Then
it will match the relevant size of each of the accessories to match that of the main pipe.

Extras.Dat

This file contains all the costing extras data. These values are added to the material costs, or the
labor costs when you perform the costing. You will see them added to the line items under Costing
Supply-Only and Costing Supply+Install.

; Standard extras data file for Roof Wizard.
Material delivery charge,1,10,1

Travel Time,1,20,0

Site allowance,1,500,0

Chimneys,2,10,1

Second storey,1,100,1

END
Format

Field 1 The name of the extra item

Field 2 The default quantity

Field 3 The default cost

Field 4 determines if it is a material item (0) or a labor item (1).
Insul.Dat

This file contains all the insulation and sarking data used by the Cover Insulation command.
;Insulation data file for Roof Wizard

;Supplier Product Description Code LargeSize SmallSize LargeCost SmallCost
; Sizes are in square meters

Supplier, Alum Foil, Light grade anti-glare FR,LGAGFR,72,24,188.00,67.67
Insulco, Alum Foil,439/203 Light Grade Anti-Glare,ICFLAG,72,24,230.15,78.61
DummyCo, Dummy Foil, Dummy Description, DUMMCODE,50,10,100,20

END
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Format

Field 1 The name of the supplier

Field 2 A description

Field 3 The area of insulation in a large roll in square meters

Field 4 The area of insulation in a smaller roll size in square meters.
Field 5 The cost of a large roll

Field 6 The cost of a small roll

If you don’t have a small roll, then make the small roll size 0.

Misc.Dat

This file contains all the miscellaneous hardware items which can be added to a quote by clicking
Add-User on the Cost-Summary dialog.

; Man, Description, gty, cost

Sample supplier, Tube of silicon,1,5.05

Sample supplier,Claw hammer,2,6.07

END

Format
Field 1 The name of the supplier
Field 2 A description
Field 3 default number of units
Field 4 default cost per unit
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Report and Drawing Templates

When you click the Print button on the Costing Supply and Costing Supply+install dialog boxes, a
set of predefined templates are used to form the final reports.

The following table describes each of the reports on the Select reports to print dialog box as well as

which temglate is used.

Report name

Temjlate name

Intended Use

Quotation letter QuotationLetter A quotation to send to your customer
detailing the information as a letter

Quotation form QuotationForm A quotation to send to your customer
detailing the information in a tabular
fashion.

Quotation acceptance QuotationAcceptance Same as above with the addition of a place
for the customer to accept the quote with a
signature

Quotation details QuotationDetails This report tabulates the materials and costs
for the iob

Installer pay summary PaySummary This report tabulates the labor costs for you
to perhags give to the installer

Material cutting list MaterialCuttingList This report tabulates the sheet and flashing
cutting lists

User form 1 UserForml An extra form for vou to define

User form 2 UserForm2 An extra form for you to define

User form 3 UserForm3 An extra form for¥ou to define

User form 4 UserForm4 An extra form for you to define

When you look at one of the template, you will notice that it comprises of line work, labels, text strings
with a prefix of ### and possibly a diagonal line.

The labels and linework will be printed as you see them on the template. If you want certain text to be
written on a report all the time, then you can. If you want specific linework to be on the template, then

you can.

The text with a prefix of ### are what are called “Key text Strings”. These text strings are swapped
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with actual values when you print the report. For example, the key text string ##CustName, will be
replaced with the name of the customer for the current job.

The actual value will also adopt, the font, size and location of its particular key text string. Some key
text strings describe single values, such as the customer name, and others describe a table of
information, such as the flashing cutting list. You will find the complete list of key text in a following
section.

A diagonal line represents the extent of the roof plan on this report. The system recognises this line
as the roof plan extents because it is on layer 999. You can redraw this line if you wish in another
position. As long as it goes onto layer 999, then a roof plan will be exchanged in its place. To
change the layer of a line, select Drawing Line Change, and on the dialog box, select layer.

Also refer to the later section in the Caddsman getting started manual.

You access these templates using Drawing File Rd-Sfig and select RoofWiz.dab as the database
file. In other words, the templates are stored as subfigures in RoofWiz.dab.

ROORWIZ DAB

APPLICAD DAB
My Database.dab

SampleJobdah ' ' aterialCuttingList
ESUMmany
uotationdcceptance
uotationDetails
uotationForm

&3 Dewvelop
R} RoofAiz

If you cannot find RoofWiz.Dab in the user directory, it may be in the
System directory. So change the Library from User to System

After you select RoofWiz.dab, you will see all the subfigures listed in the right hand list box. These
are the report templates and the drawing templates.
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To open a template, click on one of the subfigure names, and click OKk.

The Utilities command has a variety of options to allow you to

Ins-Key-text

Ins-text
Change

Allows you to insert a key text string from a list of strings

##RBuilderconname

#RDistribname
##RDistribconname

Allows you to insert free form text (or a key text string)
To change an existing piece of text by way of height, font etc.

Move
Copy
Edit
Delete

Allows you to move text from one position to another
Allows you to copy text from one position to another

Allows you to edit text
Allows you to delete text.
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To draw lines on the report, you can use the Mod-Roof Advanced Ins-Line commands, or the
Drawing Line Insert commands.

When you click Reports, you can now print up to 6 different drawings. The Select drawings to print
dialog box is displayed from which you select the drawings you want.

The following table describes the drawing name, template name and its intended use.

Drawing name

Temjilate name

Intended Use

| Roof drawing

Drawing-Roof

Shows the roof

Batten drawing

Drawing-Batten

Shows the battens on the roof

Block layout

Drawing-block

Shows the blocks on the roof as created by Auto-Block

Offcut layout

Drawing-offcut

Shows the cuts and offcuts created by Gen-OffCuts

Sheet layout

Drawing-sheet

Shows the sheets on the roof as created by Gen-Sheets

Flashing drawing

Drawing-flashing

Shows the roof and dimensions for each roof line as
detailed by Dimension-Roof Lengths

You can operate on the drawing templates in the same way you operate on the reports

The only difference between the reports and drawings, is that the reports are oriented vertically and
the drawings are oriented horizontally.

The key to preparing a good report and drawing is to know exactly what
information you want to show on the report, and where you want it to go.

Key text strings can be also recognised even if they are embedded in another text string. For
example,, you may enter the following as a text entity.

Dear #H##CustName,

The prices for your job is $###JobTotal. Thank you for the opportunity to bid.

This saves the problem of having to space the hard coded text that you want and the key text string.

™. - 19"
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Key Text Strings

The following key text strings are available for use on reports and drawings you create.

Company key text string

#HECompname Comgany name
#HECompaddi Company address line 1
#HHCompadd2 Comgpgany address line 2
#HEC ompfax Company fax
#HHCompnotes Comgpany notes
#HHCompphone Company phone
#HECompacn Company acn

Job key text string

#HetJobnumber Job number
#HitJoborder Order number
#HitJobdelarea Job delivery area
#HEEJobgickupdate Job pick up date
#HHtJobguote Quote number
#HitJobadd1 Job address line 1
#HitJobadd?2 Job address line 2
#HitJobadd3 Job address line 3
#HtJobinstaldate Job installation date
#HHiJobdeldate Job delivery date
HEtMapRef The job mag reference.

People key text strings

#HECustname Customer name
#HECustaddress1 Customer address line 1
#HECustaddress2 Customer address line 2
#HECustaddress3 Customer address line 3
#HEECustfax Customer fax
#HECustconname Customer contact name
#HECustizhone Customer gthone

#HH#Custmobile

Customer mobile

#HH#Buildername

Builder name

#HHBuilderaddress1

Builder address line 1

#HHBuilderaddress?2

Builder address line 2

#HHBuilderaddress3

Builder address line 3

#HHBuilderfax

Builder fax

#HH#Builderconname

Builder contact name

#HEtBuilderphone

Builder phone

#H#Buildermobile

Builder mobile

iHttInstallername

Installer name

#HHtInstalleraddress1

Installer address line 1

#HHtInstalleraddress?

Installer address line 2

#HHtInstalleraddress3

Installer address line 3

it Installerfax

Installer fax

#HH#Installerconname

Installer contact name
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#HitInstallerphone

Installer phone

#Ht#Installermobile

Installer mobile

#HEEDistribname Distrib name
#HEtDistribaddress1 Distrib address line 1
#HEDistribaddress2 Distrib address line 2
#HEDistribaddress3 Distrib address line 3
#HEEDistribfax Distrib fax
#HEEDistribconname Distrib contact name
#HEDistribpghone Distrib ghone

#H#Distribmobile

Distrib mobile

#HEESalesname Sales name
#HEtSalesaddress Sales address line 1
#HHtSalesaddress2 Sales address line 2
#HHtSalesaddress3 Sales address line 3
#HEESalesfax Sales fax
#HEESalesconname Sales contact name
#HHESalesphone Sales ghone
#HEESalesmobile Sales mobile

Roof geometry key text strings
The following strings define the combined geometric values for the roof or roofs in the current job.

#HHERoofArea The total roof area
#HHRidgeLen The total ridge length
#HetHipLen The total hitr length
#HHEValleyLen The total valley length
#HHtFascialen The total fascia length
#HAtGutterLen The total gutter length
#HetBargeLen The total barge length
#HHFaciaBargelen The total fascia as barge length
#HEtApronLen The total agron length
#H#BoxGutterLen The total box gutter length
#HHEShellEnds The number of shell ends
#HEtApexes The number of agexes

General Key Text Strings

Key text string Description

#HHESupply If you selected Costing Supply-Only, then this string is exchanged for “For
the supply only of”
If you selected Costing Supply-Install, then this string is exchanged for
“For the supply and installation of”
It is assumed that the material breakdown follows on the form.

#HH#Pitch The pitch of the roof. If there are multiple pitches, then they are appended
to this string.

##HEaveOffset The eave offset

HHEaveHeight The eave height

#HHiRafterSpace The rafter spaciny

#HHBattensz The batten size

#HHAQQNote This is the note specific to each form. To allow the note to format

properly, you set the width field of the text entity to the physical width you
want the text to run to. The note will then wrap to that width, letting you
enter as much as you like without worsying about formatting. To force a

™. - 194
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carriage return use the * character

#HHEToday

Todays date

#HHtDatabaseName

This will write the Roof Wizard database file and model name for this
particular job. For example, if your database file name is called “My
Database Name” and the model name is “My model name” then
#HHtDatabaseName will be exchanged for

“Sorcerer database File : My Database Name Model My Model name

#HHtDatabaseFileName

The name of the database file

#HHtDatabaseModelname

The name of the model

Metal Roofing key text strings

#HH#RoofMat The straight metal roofing material ¥ou selected for this job
#HHCRoofMat The curved roof material you selected for this job
#HHHEMSRoofQty The area of straight metal roofing

#HHMCRoofQty The area of curved metal roofing

Metal Flashing key text strings

#HH#ValleyMat The valley material you selected for this job

#HHERidgeMat The ridge material you selected for this job

#HEtFasciaMat The fascia material you selected for this job

#HEtGutterMat The gutter material you selected for this job

HHBargeMat The barge material ¥ou selected for this job

#HEtBatMat The batten material you selected for this job

#HetApronMat The agron material you selected for this job
| #HHFStepMat The step flashing you selected for this job.

#HHDPMat The downpipe material you selected for this job

HHMRidgeQty The length of ridge flashing

#HEMValleyQty The length of valley flashing

HHEMGutterQty The length of gutter

HH#MFasciaQty The length of fascia flashing

#HHEEMBargeQty The length of barge flashing

HEEMApRpronQty The length of apron flashing

#HH#MDPipeQty The number of downgiges

HHMDPipeSize The size of the downpipes

#HH#MBattenQty The length of battens

Tile roof key text strings

#HEETileMan The tile manufacturer
#HEETileColour The tile colour

#HHETileProfile The tile profile

HHTile Type The name of the tile
#HEETileMaterial The tile material

#HHTileCov The tile coverage
HHETileMaxLen The maximum length of the tile
#H#TileMinLen The minimum lenith of the tile
#HEETileWidth The width of the tile

HHETileRidgelen

The length of the ridge tile

#Hi#TileRoofCost

The cost of a roof tile

#HHETileHipCost

The cost of a hig tile

#HHETileRidgeCost

The cost of a ridge tile

Hi#TileShellcost

The cost of a shell end

#HHETileApexCost

The cost of an apex tile

#HHTileBargeCost

The cost of a barge ridge tile

HHtTileCartage

The cost to deliver 100 tiles
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HEHin Ty e The hits typre on the tile roof
#HAERidgeTybe The ridge type on the tile roof
#H#ValleyType The valley type on the tile roof
#HHEGableType The gable tygie on the tile roof
#HHtFlexPointing If flexible prointing is present

Fastener key text strings

#HEEF astQty The guantity of fasteners

#HHtFastSize The fastener size

Insulation key text strings

| it InsulQty The guantity of insulation

| #HtInsulMat The insulation material you selected for this job

Miscellaneous key text strings

| #H#CartageQty | The guantity of cartage

Tile rates key text strings
The following strings define the tile rate values as found on the Costing Tile-Rates dialog box.

String

Description

#HHDefHinTileLen

The default higtile length

#HHtDefRidgeTileLen

The default ridge tile length

H#DefSarkingSize The default size of a roll of sarking
#HHDefBattenL ength The length of batten per m2
#HHDefCartage The default cartage rate
#HEtDefSarkingCost The cost of a roll of sarking
#H#DefSarkingQuote The guote rate for sarking

#Hi#DefFallCost

The cost of fall protection

#Hi#DefFallQuote

The guote rate for fall'protection

#HHEDefUnits The default number of units {roofs}
#HEDefTwoStoreyExcess The two storey excess labour rate
#HHDefBat5025Quote The gquote rate for 50x25 batten
#HHDefBat5038Quote The guote rate for 50x38 batten
#HEDefBat5050Quote The guote rate for 50x50 batten
#HHDefBat7550Quote The guote rate for 75x50 batten
#HEtDefBatUserQuote The guote rate for User batten
#HHDefBat5025Cost The cost of 50x25 batten
#HHDefBat5038Cost The cost of 50x38 batten
#HHDefBat5050Cost The cost of 50x50 batten
#HHDefBat7550Cost The cost of 75x50 batten
#HHDefBatUserCost The cost of User batten

Tiler pay values

These values are calculated on the Costing1 dialog box in Roof Magician

#Hi#Tilerroof1

Installers roof jray storey 1

#HHTilerhips

Installers hip pay storey 1

#HifTilervalleys

Installers valley ray storey 1

###Tilerridg;es1

Installers ridge pay storey 1

™. - 1n /-
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#HEETilergables

Installers gable pay storey 1

#HH#Tilersarking 1

Installers sarking pay storey 1

#HH#Tilerroof2

Installers roof pay storey 2

#H#ETilerhips2

Installers hip pay storey 2

#H#Tilervalleys2

Installers valley. pray. storey 2

HHTilerridges2

Installers ridge pay storey 2

HHETilergables2

Installers gable pay storey 2

#HHETilersarking?2

Installers sarking jray storey 2

#Hi#TilersExtras

Installers extra pay

#Hi#TilersPay

The tilers pay not including extras

#H#TilersPayTotal

The tiles pay. including extras.

Tile Quotation values and quantities
The following strings refer to the Costing command.

HH#Tileltems

The number of tiles

#HHETileJCrate

The tile cost

#HHETileJobCost

Total cost of roof tiles

#HEHipltems

The number of hip tiles

#HetHipJCrate

The hip tile cost

#HEtHipJobCost

Total cost of hip tiles

#HEEValleyltems

The number of valley items

#HEfValleyJCrate

The valley item cost

#HHEValleyJobCost

Total cost of valley items

#HAERidgeltems The number of ridge tiles
#HHfRidgedJCrate The ridge tile cost
#HHRIdgeJobCost Total cost of ridge tiles
#HEHipltems The number of hig tiles
#HEfHipJCrate The hip tile cost

#HEtHixJobCost

Total cost of hij tiles

#HHtGableltems The number of barge tiles
#HHtGableJCrate The barge tile cost
#HetGableJobCost Total cost of barge tiles

#HHESarkingltems

The number of rolls of sarking

#HEESarkingJCrate

The sarkinii cost

#HAtSarkingJobCost

Total cost of sarking

HH#Battenltems

The lengith of battens

#HHiBattenQuoterate The batten guote rate
#HHBattenJobCost Total cost of battens
#HHtCartageltems The number of cartage items
HHCartageJCrate The cartage cost
#HHtCartageJobCost Total cost of cartage

#HHEShellEndsltems

The number of shell end items

#HHEShellEndsJCrate

The shell end cost

#HHEShellEndsJobCost

Total cost of shell ends

#HHtApexltems

The number of apex items

2361

L PRNEAR el



PULILVLIVE INVIVIVIIVG JuULuUL

#HEtApexJCrate

The apex cost

#HetApexJobCost

Total cost of apexes

HH#EWasteTiles

The number of waste tiles

Table and list key text strings

#HHECostingDetailsTable

The costing details table is drawn with its top left corner at the origin of
this text. Note that the width of the table is a fixed size.

#HH#CuttingListTable The cutting list table is drawn with its top left corner at the origin of this
text. Note that the width of the table is a fixed size.

#HH#PaySummaryTable The pay summary table is drawn with its top left corner at the origin of
this text. Note that the width of the table is a fixed size.

#HHSheetList Produces a Sheetlist, together with a label of supplier, profile and finish.

It automatically formats the sheetlist with 5 entries per line.

#HHEFlashingList

Produces a flashing cutting list, together with a label of supplier, profile
and finish. It automatically formats the list with 5 entries per line.

#HHERidgeList Simply lists the ridge material and its cutting list. It is an abridged
version of the ##H#FlashingList
#H#ValleyList Simply lists the valley material and its cutting list. It is an abridged
version of the ####Flashinglist
#HHiFasciaList Simply lists the fascia material and its cutting list. It is an abridged
version of the #HtFlashingList
#HH#GutterList " Simply lists the gutter material and its cutting list. It is an abridged
version of the ####FlashingList
#HHiBargeList Simply lists the barge material and its cutting list. It is an abridged
version of the ##H#FlashingList
#HHEApronList Simply lists the apron material and its cutting list. It is an abridged
version of the ####FlashinglList
#HHiBattenList Simply lists the batten material and its cutting list. It is an abridged
version of the ##H#FlashingList
#HH#BoxGutterList Simply lists the box gutter material and its cutting list. It is an abridged
version of the #HEFlashingList
| #HHBattenSpacingTable Inserts a table which describes the batten spacingis you have set.
[ #HEEFixtureList The list of fixture names in the job

Quote specific key text strings

#HHQuoteName The name of this gquote

#HHL abMargin The labor margin percentage

#HHtJobTotal The Job total {guotation amount)

#HHCRoofMat The total of the curved roof material

#HitIinsulMat The total of the insulation material

#HEDPMat The total of the downpige material

#HEET otalMat The total cost of the materials

#HERoofMatLab The sum of roof material cost and roof labor cost
#HECRoofMatLab The sum of curved roof material cost and curved roof labor cost
#HHFlashMatLab The sum of flashing material cost and flashing labor cost
#HitinsulMatLab The sum of insulation material cost and insulation labor cost
#HeBatMatLab The sum of batten material cost and batten labor cost
#HEDPMatlLab The sum of downpipe material cost and downgipe labor cost
#HEtAccMatlLab The sum of accessories material cost and accessories labor cost
#HEMatMargin The material margin percentage

#HHSubTotal The total of the materials and labor

#HERoofMat The total of the roof material

HHFlashMat The total of the flashing material

#HEBatMat The total of the batten material

#HEtAccMat The total of the accessories material

™. - 170
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Labor key text strings

#HHERateRoof

The labor rate for roofing

#HHfRateRidne The labor rate for ridges
#HHiRateFascia The labor rate for fascia
#HHiRateBarge The labor rate for barges
#HHERateChimney The labor rate for chimneys
#HHRateCRoof The labor rate for curved roofing
#HERateCApron The labor rate per curved apron
#HERateCHin The labor rate per curved hig
#HHiRateBat The labor rate for battens
#HHERoofLab The cost of the roof labor
#HARidgeLab The cost of the ridge labor
#HHiFasciaLab The cost of the fascia labor
#HHBargeLab The cost of the barge labor
#HHiBatLab The cost of the batten labor
#HHtBoxGutterLab The cost of the box gutter labor
#HHCSheetLab The cost of the curved sheet labor
#HHCBargelLab The cost of the curved barge labor
#HECValleylLab The cost of the curved valley labor
#HHRatelnsul The labor rate for insulation
#HHRateValley The labor rate for valleys
#HHRateGutter The labor rate for guttering
#HHERateApron The labor rate for apron flashing
#HH#RateBoxGutter The labor rate for box guttering
#HHRateCSheet’ The labor rate per curved sheet
#HHRateCBarge The labor rate _per curved baige
#HHRateCValley The labor rate per curved valley
#HEtRateDP The labor rate for downgitses
#HHCRoofLab The total of the curved roof labor
#HHtinsulLab The total of the insulation labor
#HEHDPLab The total of the downpitie labor
#HHETotalLab The total cost of labor
#HHtInsulLab The cost of the insulation labor
#HEValleyl ab The cost of the valley labor
#HHEGutterLab The cost of the gutter labor
#HetAnronLab The cost of the apron labor
#HHChimneyLab The cost of the chimney labor
#HHCRoofLab The cost of the curved roof labor
#HECApronLab The cost of the curved apron labor
#HECHipLab The cost of the curved hig labor
#HHEDPLab The cost of the downpipe labor
#HHERoofLab The total of the roof labor
#HHFlashLab The total of the flashing labor
#HHiBatLab The total of the batten labor
#HetAccLab The total of the accessory labor
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Piece Coordinate File Format
A piece coordinate file (PCF) is written as part of the Linear-Nesting process. The name of the file is
<databasename>.PCF and is written to the user directory.

Piece Co-ordinate File
SHEET
<Length> <Width> <n Pieces>

PIECE
<identifier> <n verticies>

x1 y1
X2 y2

Xn yn
ENDPIECE
ENDSHEET
EOF

Header line of the file
Keyword defining a new sheet
Length, and width of the sheet and the number of pieces on this
sheet
Keyword defining a new piece

The unique identifier of this piece followed by the
number of verticies

X y coordinate pair repeated n times

Keyword defining end of piece
Keyword defining end of sheet
Keyword defining end of file

Coordinate (0,0) is always at the bottom left hand corner of the sheet.
Coordinates are absolute with respect to the sheet origin.
Coordinates track the piece in an anti-clockwise direction

™. v 14N
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GRIM File Format

A Generic Roof Interface Method (GRIM) file is designed to facilitate the transfer of roof geometry
and roof material data between computer systems.

A GRIM file is an ASCII file, with a GRIM header line followed by none or more lines containing a key

text string and a value. A key text string is one of those defined above. A key text string starts in
column 1 and is a maximum of 20 characters. The value for this key text string starts in column 21.
The last line in the file is END.

A sample appears below

GRIM file header

###TODAY 16 July 1999
###JOBDELAREA Area 1
###JOBINSTALDATE 16 July 1999
###JOBPICKUPDATE 16 July 1999
###JOBDELDATE 16 July 1999
#H#H#MAPREF

###COMPNAME Applicad
##4COMPADD1 37 Railway Road
###COMPADD2 Blackburn Vic 3130
## #COMPPHONE Ph 03 9877 7177
###COMPFAX Fx 03 9877 0177
###COMPACN

###COMPNOTES

###COMPNOTEL

###COMPNOTE2

###SCALE 1 :1

###PAGE Page 1 of 1
###PITCH 26.6
###EAVEOFFSET 610
#H##EAVEHEIGHT 2700
###RAFTERSPACE 610

###BATTENSZ 90x38
#HH#HIPTYPE 0

###RIDGETYPE 0

#H#H#VALLEYTYPE 0

###GABLETYPE 0
#H#H#FLEXPOINTING 0

#H#H#WASTETILES 0
#H#H#WASTESHINGLES 0
###WASTESHAKES 0

###TILEMAN

###TILECOLOUR

###TILEPROFILE

#HH#TILETYPE

#H##TILEMATERIAL

#HH#TILECOV 10.50
#H##TILEMAXLEN 0.00
#H##TILEMINLEN 0.00
#H##TILEWIDTH 0.00
###TILERIDGELEN 0.00
###TILEROOFCOST 0.00
#H##TILEHIPCOST 0.00
###TILERIDGECOST 0.00
#H##TILESHELLCOST 0.00
###TILEAPEXCOST 0.00
###TILECARTAGE 0.00
###TILEAPEXCOST 0.00
###TILEBARGECOST 0.00

###ROOFMAT Not included
###RIDGEMAT Roll top ridge,
###FASCIAMAT Metal fascia, Mountain Blue
###GUTTERMAT Not included
#H#H4BATMAT Not included
###VALLEYMAT Not included

## #BARGEMAT Not included
### INSULMAT Not included
###CROOFMAT Not included
##4DPMAT Not included
###DATABASENAME Sorcerer File aasample.dab

###DATABASEFILENAME aasample
###DATABASEMODELNAMEmodel

###ROOFAREA 314.48
###RIDGELEN 15.50
#H#H#HIPLEN 47.49
#H##VALLEYLEN 13.83
#H#4FASCIALEN 75.88
##4GUTTERLEN 75.88
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###BARGELEN
###FASCIABARGELEN
###APRONLEN
###BOXGUTTERLEN
###SHELLENDS
#H#H#APEXES

END

0.00
0.00
0.00
0.00
6
4

Refer to the list of key text strings earlier.

There are also repeated structures which handle material line items reported in the job as well as
cutting list. For each material line item present in the job there is the following set of key text strings

#HHLINEITEM the name of the line item
#H#HLINEITEM_SUP the supplier of this item
#H#HLINEITEM_CODE the product code of this item
#H#HLINEITEM_PRO the profile of this item (user defined)
#HHLINEITEM_FIN the finish of this item (user defined)
#HH#LINEITEM_QTY the quantity of this item
#HHLINEITEM_RATE the cost per unit of this item

If the line item defines straight metal roofing or flashings, a cutting list may follow. The cutting list is of

the repeated form

#HHCUTLIST_SIZES the number of cutting list sizes to follow
#HHCUTLIST_QTY the no off of the following length
#HHCUTLIST_LENGTH the length required

The following file segment shows this format

###LINEITEM
###LINEITEM SUP
###LINEITEM CODE
###LINEITEM PRO
###LINEITEM FIN
###LINEITEM QTY
###LINEITEM RATE
###CUTLIST SIZES
#H#HCUTLIST QTY

###CUTLIST LENGTH

###CUTLIST QTY

###CUTLIST LENGTH

###CUTLIST QTY

###CUTLIST LENGTH

###CUTLIST QTY

###CUTLIST LENGTH

###CUTLIST QTY

###CUTLIST LENGTH

###CUTLIST QTY

###CUTLIST LENGTH

Ridge
Stramit
RTRVCTL--
Roll top ridge
Merino
2.000000
10.280000
6

1

3200

4

2950

6

2840

4

2800

6

2720

2

2300

A cutting list is written if the name of the line item is one of ‘Straight roofing’, ‘Ridge’, ‘Valley’, ‘Fascia’.
‘Gutter’, ‘Barge’, Apron’, or ‘Batten’.

N D +«~OF ~D OCUMENT

™.« 14N

2366



10/29/12 Claims Estimating Software | Xactware

HET NYAHINE

i,

Solutions Products Resources Training ¢ Company Support Store

home > products > xactimate

8 Overview
8 Feastuies
® Pricing Data

8| System Requirements
8 Iraining

8 0 cation

® Tastimonials

e

Claims Estimating with Xactimate® 28

¥actimate 25 is the latest version of the number-one claims estimating solution from Xactware., Faster and smarter
than ever, Xactimate 25 is designed {o be the ea -to-use and most intuitive Xactimate yet,

All your Iimportant estimating and communication tasks are available through one, central dashboard. That includes
communications such 3s sending and receiving estimates and price iists, easier access to files in process, and
improved reporting festures.

Experience the power of Xactimate today with 3 free dems

What can you do in a single click?

The simple and smart approach of Xactimate 25 has led 1o 3 number of features that are new to the industry and
only a click away.

&/ Estimate in English, Spanish, and French.

| Print reports in English, Spanish, and French.

8 Run an insulation wizard that automatically enters estimate line tems for wall, cedling, and fioor insulation with
appropriate pricing and quantities.

8| Run an BVAC wizard that automatically enters estimate line tems for the heating / cooling unii, ductwork,
thermostat(s), and vents.

® Run a piumbing wizard for a hathroom, sundry, or kitchen and get all appropriate plumbing line items for those
OO Lypes,

Xactimate 25 is streamlined and packed with features that can improve your estimates and save you valuable time.
Xactimate® Key Features
Here are some of the exciting features available in Xaclimate 25:
#® Sketch Wizards

Additional estimation wizards for plumbing, HVAC, insulation, and decks have been added to automate common
estimating workflows and improve accuracy. These wizards automatically add the line items to the appropriate
rooms in a single click.

#® Annotation Layer

web.archive.org/web/20100212131429/http://www.xactware.com/solutions/claimsaggimating/

Xactimate
Multiple Version
Install Webinar

Demo, Subscribe,
or Renew Xactimate
Today

1/8



This new annofation feature aliows use ns and digital images. These notes may
be toggled on or off to better in your estimate by adding notes, identifving the loss with dirdles, arrows,
and oiher drawing tools,

® Assignment Workflow

Send and receive assignments seamlessly through Xactimate. This streamlined assignment process reduces
estimating time while improving accuracy.

® Language Packs

racks 3vaila 21 to write their estimate

printing reports in 5

New language
in English whil

allowing the u

# New and Updated Flood Forms

also bean
ment

New food fonms have
reliminary Damage Ass

Existing flood fonms have beer upr iated 10 match the latest NFIF reports
added incluting the 1CC : Home Workshzet, and

& Xactimate Dashboard

Upon fogin, the Col
bean downloadad. U
Xactimate,

st 10 projecis cpered a5 well 35 any new assignments th
o downiocad assignments and r daia when first enter

® Claim Manager Enhancements

¢ into the Admin
15 from the same

KactCentral is integrale
coverage types and lin

> medule, atlowing us
reen,

s fo create estivates, claim reports, and

# Microsoft Word Template Integration

ihe Word token function:
cusiom documenis by di

ity Bas been intagrated divectly into Xactimate, making i easier {o oreate and dse
gaing and drpping tokens in the preferred location.

Xagtimate Third Party Compatibility

ncludeas products that

Xaclimale can share information with 2 brosd range of leading software packsges T
provide project management, job costing, and daia managemant,

Migw the Third Party Compatibiiity chart

Supported Tablet PCs

Xactware has always bean, and continues o be commitied to develnping software spe
cutting-edge technology. In 1991, we ware t. e first o rr‘pw-'n, in tha
estimation softwars for the tablet #C. This platform was used {o s

caily targeted toward
insurance industry to develop property
e ovar half-z-milion proparty logses,

That traditon continues with Yactimate 24 /25 and XactRemodel, designed o be fully compatible with virtuaily ali
the recently available Tebiet PCs running Windows ¥P Taplet PC Edition 2005, In fact

i, one of Xactware's largest
customers Is currently running Xactimate company-wide on aimost 2,806 Toshiba Tabiet PFCs.

As a mormai course of Xactware's QA and product reflease testing, several Tablet PC models have been verified
o be fully Xactimate version 24 and 25 compliant, including the following:

] Cr}mmrlibie Tablet PCs
‘rwertlbie tablets, such as the Lensvo ThinkPad X41, are eguipped with
¢ resemble conventional laptop PCs but have the ability to rotale
l[iv display and lay it flat over the Key-board for & more
comdnriabie, DET‘-'?u sed interizce whnen de i. These devices are very versatie,
allowing for fast keyboard entry when possinie buf can be somewhat more fragile
than ciher options,

® Biate Tablet PCs
Tablets such as th

2 Toshiba RIN-B8047T0 are thin, very lightwelght, and are not
noands, Some models do come with removabie, portable
by all moduies have docking stations available that provide for

atla‘-;hmei:t tq, a full-size monitor, kevboard, and mouse.

B Ruggedized Tablet PCs
These devices are buill for environments where hardware may be easiy duma [sid
They are typically equipped with tough casings and 5hr_m absorbing hard di
These tablets are intended for s work-force wy ouldoor, dirty, and less than ides
conditions, They are ultra-dumbie, but are often more expensive than othar

el and typically lag bebind it overall computing power and

n

T
o
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Xactimate infegration with DISTQ" and Bluetooth®

Xactimate commurnicales with Bluetooth devices such as the Leica
DISTO laser measuring device and wireless headsets. With a wireless
headset and DISTO, estimators can set thelr laplop nearby and enter
dirnansions for rooms in a foss without touching a keyboard or a mouse,

® Leica DISTO Laser Measuring Devices

Save 15% on DISIQ Bsermeasyrng dovices, Xactware
customers can receive discount by entering "Xactware™ in
the Coupon Code fleld at checkout.

Xactimate 24.12 and later supports the DISTO Plus and A6
VArsions.

8 Bluetooth Wireless Headset

Visit one of our merchant partners to purchase a3 Biuetooth
measuring

Pricing Data Services

Kactware generates 467 regional pricing databases containing current pricing Information to power our estimation
and valuation software, Covering regions throughout the United States and Canada, our comprehensive databases
provide some of the most trusted pricing in the industry.

# The Xactware Pricing Team

Xactware’s pricing team has more than 400 years’ combined experience in the residential and commercial
construction fields, and consists of multiple individuals who are licensed General Contractors, as well as those
highly skilled in the trades themselves. In addition, Xactware’s pricing team holds multiple first level and
journeyman certifications (IICRC) in Water, Smoke Fire, Upholstery, Odor and Carpet cleaning and restoration.
Our team of construction and restoration professionals has been producing building cost data for the insurance
industry since 1989.

# How often are price lists updated?

Price lists are updated and published by the 15th of each month. These price lists are available 24/7 for
download via XactAnalysis and your Internet connection.

® How may we assist you?
Fax: 1-800-329-9228
Contaclus onling

Submib pricing feedback

Xactimate® System Requiremeants

Note: Xactimate 25.1 is supported and has been tested on Migosoft’s Vista Business 64 bit Operating System.
Xactware invests a great deal to emulate and test hundreds of combiinations of hardware and software scenarios.
We focus on the scenarios predominant in the markef that will return the best rasuits for cur customers, Although
we have not tested Xactimate on other iterations of Vista 64 bt versions, it is likely to work and we plan on
certifying future iterations as customer nead is reported.

Multi-Version Instali: Bacause pricr varsions of Xactimate are not supported in a 64 bt envimnment, muiti-version
install instaliations that include Xactimate 25.1 must be used with a 32 bit operating system.

& Xactimate 25 Stand-Alone

Before inst g Xaciimate 25 on your computer, it is critical that your computier meets the minimum system
requirements for Xactimate 25.

Windows XP Service Pack 2 (Service Pack 3 starting with Xactimate 25.2.)

# Windows XP Mediz Canter 2005 Edition - supported starting with Xactimate 25.2.
# Processor Speed - Xactimate 25 requires at least a 1 GHz processor (1.5 GHz or bettar is recommended).

| ORAM - Xactimate 25 requires that your machine have at least 512 MB of RAM {1 GB or betleris
recommended).

W Hard Drive Space - Xactimate 25 requires that your computer have at least 1.5 Gig of free hard drive
space available.

® Monftor Resolution - Xactimate 25 requiras that your monitor rescfution be set to 1024x768 or higher.,

® DYD-ROM Drive - & DVD-ROM drive is required to install Xactimate.

web.archive.org/web/20100212131429/http://www.xactware.com/solutions/claimsasgignating/ 3/8
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% Internet Access Required,
Windows Vists

8§ Windows Vista Uitimate - suppoited staning with Xactimate 25.2
B Processor Speed - Xacimate 25 requires a3l least a 1 GHz orocessor (1.5 GHe o betler s recommended)
W RAM - Xactimate 25 requires that yvour maching hawve at ieast L GB of RAM,

® Hard Drive Space - Xactimate 25 requires that your computer have at least 1.5 Gig of free hard drive
space avallable

# Monftor Resolution - Xactimate 25 requires that your monitor resolution be set 1o 1024768 or nigher.
® DYD-ROM Drive - & DVD-ROM drive is required to install Xactimate,

® Internet dccoss Required,

Kactimate 25 can also b2 used on any Tablet PC that supparts these system requirements.

The Xactimate 25 sysiem reguirements changed only iy from Xactimate 2 4 Adrjit' nal requirements have
been added to support Windows Vista, Other changes e Windows 2000, wiit no lenger be
supportad, and the RAM requirement, which has increased from 256M8 o 512:\’!._ i MPULErs using
Windows KP.

8 Xactimate 25 Network

Like ali netwaorkad software » 25 must be insfalled on a workstation connected 1o 3
network which has been properiy set up and attached (e mapped) toy @ shared drive, SOL Servar or S0L
Express must be insinlled on your server. An install of 300 is avaiabie on vour Xacimate Chand
sliow up to ten users 1o eSS your network with Z .,p i network performance. For networks with

more than ten rs we recommand that a full version of SGL Sarver be installed on your sever machine. To
install Xactimeate 25 vou will need to know the name of vour server maching, as weil as the user name and

assword for an admi rator user on your database {SGL h\pre 5QL Server), We hi recomimend
'hat vou Bave 3 certifled network techniclan set up and administer your network for yvou,

Wil

Kactimate 25 supports 581 Server 2000, SOL Saerver 2005, and 541 fxpress.

Kactimate 25 supports a peer-to-peer network confiquration and instailation.

waork, it is critical that both your server and sach of your
i sysierm reguirements for Xactimate 25,

instaiiing Xadimate 25 on vour net
stion cormniputers meet all of the m

For Servers:

W Server - Your server must be at least a 2 GHz processor with at least 1 Gig of BAM {2 Gig or more s
recommended) and at keast 2 Gig of evallzbie hard drive space.

® Network Hardware - Your network hardware must be at leaf;t 16083se-T with Category 5 Unshielded
Twisted-Pair (UTP) cable throughout sl network connactic

fo the lnternet,

% Internel Access - Ab ieast one of the computers on your network must have anc
For Workstations:
Windows XP Sarvice Fack 2 {Service Pack 3 starting with Xactimaie 28.2.}

# Processor Speed - Xactimate 25 reguires at least @ 1 GHz processor (115 GHz or better is recommendad).

# RAM - Xactimate 25 requi
recorimended),

=5 that your maching have 3 least 512 MB of RAM (L GB or betier is

# Hard Drive Space - Xactimate 25 reguires that your computer have at ieast 1.5 Glg of free hard drive
space available.
W Monftor Resolution - ¥actimate 25 reguires that vour monitor resolution be sat 1o 1024768 or higher,
Windows Visia
8| Processor Speed - {actimale 25 requires sl least a 1 GHz processor (3.5 GHz or better i3 recommended .
ine have 3 least 1 GB of RAM,

® Hard Brive Space - Xactimate 25 reguires that your computer have at ieast 1.5 Glg of fre
space avallable.

W RAM - Xacdtimate 25 reguires that vour mas

“

e hard drive

= Monftor Resolution - ¥actimate 25 reguires that vour monitor resolution be sat 1o 1024768 or higher,

ik client drivars?, Ch ase mthpr \ovPH Cile it <2 (weraanr
use Miorosoft's Novell clients because Novell networks requ..e i\iovel! chent sofiware
every workstation,

s@ the same driver on

Xactimate® Training
#® Train at Your Office

Hactware's certified training professionals come to vour faclity at your convenience and traln your pzople We
can tailor our two- to three-day course o it your specfic needs.

web.archive.org/web/20100212131429/http://www.xactware.com/solutions/claimsaastignating/
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and Canada. Learn the five
iting speed and efficiency,

Attend a th rou-da g t-'au--i:g ortwo- ’Jay drjvanr‘"c cut the USA
steps of esti ,improve es
and more,

renm iraining.

® Xactimate Virtual Classroom Training

with this
S as you spend

rwithout ever feaving your offic
noand review of w in rea

perience the penefits of an Xe
€ lraining, Cxper

g
poweriul real

3 hours a day for 5 days on in-depth fraining of "artxmtﬂ .f‘ ministration, Basic and Intermediate Sketch,
Estimate ltems/Summary, and more.

com.training

¥actware offers a variety of Two-Hour Virtusl Classroom traini
Lo wese coursas are conducied by a Certified Xadtware trainer,
vardence of oniine tratnuing. Courses include:

,.ﬁ
i

#

%

%

# Xactimate Scenario Training

GLYou wil

the f

picatly s¢

Yactimate Scenario Training tea 5 how to @ ate the types of 105508 Ty
estimate repairs 1o homes damagad by fire and flond, Avallable online or on disc and moludes Xactimate

estimates and workhook 2xercises,

Leamoens.abaul adinala. seenanio ainley

Xactimate® Certification

- J

The Xaciware Certification program is one of the best ways o determine whether a user has the experience and

knowledge o get the job done night. Xaotware's Certification program has rigorous training and testing
gL cment.; for each certification type. You can trust that those ceridied by Xactware are the best in the business,

Whether your goal is to become certified as a user or a irainer, completing the Xactware Certificetion program

includes vou in an elite group of Xaclware professionals

# Xactimate User Certification

r Certification program provides a controlied exam at thiee different levels to independentiy verily the
p cduct knowledge and proficiency i lt’\/ 1, Levei 2, and
3. Each level increases in difficul

ting

User Centification

teammeie abouk X
8 Xactimate Certified Trainer

dents how 1o use

The Xactimate Trainer Certification XCT) program is for ergarnizations that lea
Ractimatz and want to have an edge on their competition,

Kactware Car
headguarters, Certified
the extensive Resource Library of traini
nizations that genaraie revenue from Xactimaie tmain

¢ Yreiners can provide the 53 aveil of training one would receive at Xaciwar's
Trainers have dire to the entire Xactware University of anline tiaial
g material a5 Jve:l a5 other resources. This path s recommended for
13 COUTSES,

7 and comprehensive cartification program is designed for trainers who would like o irain others
of I(ar_t;mau. Those who complete the requirements are granted the alite staius of Xadware €
Trainer

cartified, xaLtwarn (;erti‘ied Trz.merf“ :’YC'E") wi have the privilege of providing authorized Xactimate
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Abstract. We present a technique to extract complex suburban roofs
from sets of aerial images. Because we combine 2-D edge information,
photometric and chromatic attributes and 3-D information. we can deal
with complex houses. Neither do we assume the roofs to be flat or recti-
linear nor do we require parameterized building models. From only one
image, 2-D edges and their corresponding attributes and relations are
extracted. Using a segment stereo matching based on all available im-
ages, the 3-D location of these edges are computed. The 3-D segments
are then grouped into planes and 2-D enclosures are extracted. thereby
allowing to infer adjoining 3-D patches describing roofs of houses. To
achieve this, we have developed a hierarchical procedure that effectively
pools the information while keeping the combinatorics under control. Of
particular importance is the tight coupling of 2-D and 3-D analysis.

1 Introduction

The extraction of instances of 3-D models of buildings and other man-made
objects is currently a very active research area and an issue of high importance to
many users of geo-information systems. including urban planners, geographers,
and architects.

Here, we present an approach to extract complex suburban roofs from sets
of aerial images. Such roofs can neither be assumed to he flat nor to have sim-
ple rectangular shapes. In fact, their edges may not even form ninety degrees
angles. They do tend. however, to lie on planes. This specific problem is a typi-
cal example of the general Image Understanding task of extracting instances of
generic object classes that are too complex to be handled by purely image-hased
approaches and for which no specific template exists.

Because low-level methods typically fail to extract all relevant features and
often find spurious ones, existing approaches use models to constrain the problem
[15]. Traditional approaches rely almost exclusively on the use of edge-based
features and their 2-D or 3-D geometry. Although 3-D information alleviates the
problem, instantiating the models is combinatorially explosive. This difficulty

” We acknowledge the support given to this research by ETH under project 13-1993-4.
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is typically handled by using very constrained models, such as flat rectilinear
roofs or a parameterized building model, to reduce the size of the search space.
These models may be appropriate for industrial buildings with flat roofs and
perpendicular walls but not for the complicated suburban houses that can be
found in scenes such as the one of Fig. 1.

It has been shown, however, that combining photometric and chromatic re-
gion attributes with edges leads to vastly improved results over the use of either
alone [6, 11]. The houses of Fig. 1 require more flexible models than the stan-
dard ones. We define a very generic roof primitive: we take it to be a 3-D patch
that is roughly planar and encloses a compact polygonal area with consistent
chromatic and luminance attributes. We therefore propose an approach that
combines 2-D and 3-D edge geometry with region attributes. This is not easy to
implement because the complexity of the approach is likely to increase rapidly
with the number of information sources. Furthermore, these sources of informa-
tion should be as robust as possible but none of them can be expected to be
error-free and this must be taken into account by the data-fusion mechanism.

Figure 1 Two of the four registered 1800 x 1800 images that are part of our residential
dataset (Courtesy of Institute of Photogrammetry and Geodesy at ETH Ziirich).

To solve this problem, we have developed a procedure that relies on hierarchi-
cal hypothesis generation, see Fig. 2. The procedure starts with a multi-image
coverage of a site, extracts 2-D edges from a source image., computes corre-
sponding photometric and chromatic attributes, and their similarity relation-
ships. Using both geometry and photometry. it then computes the 3-D location
of these edges and groups them to infinite planes. In addition, 2-D enclosures
are extracted and combined with the 3-D planes to instances of our roof prim-
itive, that is 3-D patches. All extracted hypotheses of 3-D patches are ranked
according to their geometric quality. Finally. the best set of 3-D patches that
are mutually consistent are retained, thus defining a scene parse. This procedure
has proven powerful enough so that, in contrast to other approaches to generic
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roof extraction (e.g. [14, 6, 4, 13, 7, 12]), we need not assume the roofs to he flat
or rectilinear or use a parameterized building model.

Note that, even though geometric regularity is the key to the recognition of
man-made structures, imposing constraints that are too tight, such as requiring
that edges on a roof form ninety degrees angles, would prevent the detection of
many structures that do not satisty them perfectly. Conversely, constraints that
are too loose will lead to combinatorial explosion. Here we avoid both problems
by working in 2-D and 3-D, grouping only edges that satisfy loose coplanarity
constraints, weak 2-D geometric and similarity constraints on their photometric
and chromatic attributes. None of these constraints is very tight but, because
we pool a lot of information from multiple images, we are able to retain only
valid object candidates.

2-D Framework p 3—D Framework

a1 e
| [ |
v
Edge Detection
‘ v
Edgel Aggregation
v v \ v v
= Attributes 2D )e-eeereeeenenenene(C_Segment Matching
Contour N
Relations ,————=CCoplanar Grouping
v
Relations Graph
Enclosures in2D™Hy— o @7> 3D CAD Model

Figure 2 Our hierarchical framework. a feed-forward scheme, where several compo-

RGB —> L*a*b*

nents in the 2-D scheme mutually exchange data and aggregates with the 3-D modules.

We view the contribution of our approach as the ability to robustly com-
bine information derived from edges, photometric and chromatic area properties,
geometry and stereo, to generate well organized 3-D data structures describing
complex objects while keeping the combinatorics under control. Of particular
importance is the tight coupling of 2-D and 3-D analysis.

For our experiments, we use a state-of-the-art dataset produced by the Insti-
tute of Geodesy and Photogrammetry at ETH Ziirich. It consists of a residential
and an industrial scene with the following characteristics: 1:5.000 image scale
vertical aerial photography, four-way image overlap. color imagery. geometrically
accurate film scanning with 15 microns pixel size, precise sensor orientation. and
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accurate ground truth including DTM and manually measured building CAD-
models. The latter are important to quantitatively evaluate our results.

Our hierarchical parsing procedure is depicted in Fig. 2. Below we describe
each of its components: 2-D edge extraction, computation of photometric and
chromatic attributes, definition of similarity relationships among 2-D contours,
3-D edge matching and coplanar grouping, extraction of 2-D enclosures, and
finally. generation and selection of candidate 3-D object models. Last, we present
and discuss our results.

2 Attributed Contours and their Relations
2.1 Edge Detection and Edgel Aggregation

Our approach is based on grouping contour segments. The presented work does
not require a particular edge detector, however, we believe it is wise to use the
best operator available to obtain the best possible results. For this reason we
use the SE energy operator (suppression and enhancement) recently presented
in [8]. The operator produces a more accurate representation of edges and lines
in images of outdoor scenes than traditional edge detectors due to its superior
handling of interferences between edges and lines, for example at sharp corners.

The edge and line pixels are then aggregated to coherent contour segments
by using the algorithm described in [10]. The result is a graph representation of
contours and vertices, as shown in Fig. 3B. Each contour has geometric attributes
such as its coarse shape, that is straight. curved or closed.

N

Figure 3 (A) a cut-out 350 X 350 from the dataset in Fig.1l, (B) The resulting
attributed graph with all its contours and vertices, (C) the flanking regions with
their corresponding median luminance attributes. The background is black.

2.2 Photometric and Chromatic Contour Attributes

The contour graph contains only basic information about geometry and connec-
tivity. To increase its usefulness, image attributes are assigned to each contour
and vertex. The attributes reflect either properties along the actual contour
(e.g. integrated gradient magnitude) or region properties on either side, such as
chromatic or photometric homogeneity.

Since we are dealing with fairly straight contours the construction of the
flanking regions is particularly simple. The flanking region is constructed by a

2378



translation of the original contour in the direction of its normal. We define a
flanking region on each side of the contour. When neighboring contours interfere
with the constructed region, a truncation mechanism is applied. In Fig. 3C we
display all flanking regions. For more details we refer to [9)].

To establish robust photometric and chromatic properties of the flanking re-
gions, we need a color model that accurately represents colors under a variety
of llumination conditions. We chose to work with HVC color spaces since they
separate the luminant and chromatic components of color. The photometric at-
tributes are computed by analyzing the value component, whereas the chromatic
attributes are derived from the hue and chroma components. As underlying color
space we use the CIE(L*a*b*) color space because of its well hased psychophysical
foundation; it was created to measure perceptual color differences [16].

Since each flanking region is assumed to be fairly homogeneous (due to the
way it is constructed), the data points contained in each region tend to concen-
trate in a small region of the color space. As we deal with images of aerial scenes
where disturbances like chimneys, bushes, shadows, or regular roof texture are
likely to be within the defined regions, the computation of region properties must
take outliers into account. Following the approach in [11] we represent photo-
metric attributes with the median luminance and the interquartile range (IQR).
see Fig. 3C. The chromatic region properties are computed analogously from the
CIE(a*b*) components and are represented by the center of the chromatic cluster
and the corresponding spreads.

2.3 Contour Similarity Relations

Although geometric regularity is a major component in the recognition of man-
made structures, neglecting other sources of information that corroborate the
relatedness among straight contours imposes unnecessary restrictions on the ap-
proach. We propose to form a measure that relates contours based on similarity
in position, orientation, and photometric and chromatic properties.

For each straight contour segment we define two directional contours pointing
in opposite directions. Two such directional contours form a contour relation
with a defined logical interior. For each contour relation we compute four scores
based on similarity in luminance, chromaticity, prozimity, and orientation and
combine them to a single similarity score by summation.

Three consecutive selection procedures are applied. retaining only the best
non-conflicting interpretations. The first selection involves only two contours
(resp. four directional contours) and aims at reducing the eight possible inter-
pretations to less or equal to four. The second selection procedure removes short-
cuts among three directed contours. The final selection is highly data-driven and
aims at reducing the number of contour relations from each directed contour to
only include the locally best ones. All three selection procedures are based on
analysis of the contour similarity scores. Due to lack of space we refer to [11] for
more details:

2379



3 Segment Stereo Matching

Many methods for edge-based stereo matching rely on extracting straight 2-D
edges from images and then matching them [1]. These methods, although fast
and reliable, have one drawback: if an edge extracted from one image is occluded
or only partially defined in one of the other images, it may not be matched.
In outdoor scenes, this happens often, for example when shadows cut edges.
Another class of methods [2] consists of moving a template along the epipolar line
to find correspondences. It is much closer to correlation-based stereo and avoids
the problem descrihed above. We propose a variant of the latter approach for
segment matching that can cope with noise and ambiguities. Edges are extracted
from only one image (the source image) and are matched in the other images
by maximizing an “edginess measure” along the epipolar line. The source image
is the nadir (most top-view) image hecause it is assumed to contain few (if
any) sclf-occluded roof parts. Geometric and photometric constraints are used
to reduce the number of 3-D interpretations of each 2-D edge. We outline this
approach below and refer the interested reader to [3] for further details.

Figure 4 (A) Matched 3-D segments. Notice the false matches.
(B) Manually measured 3-D CAD model.

For a given edge in the source image we want to find the location of its cor-
respondences in the other image. A segment is described by the position of its
middle point, its orientation and length. We use the epipolar geometry to con-
strain the location in the second image so that only 2 parameters are required
to describe its counterpart: s,,. the position along the epipolar line. and 8 the
orientation. The length [, in the other images. is predicted by using (s,,,8) and
the epipolar geometry. For a given s,, and #, we evaluate its probability of being
correct by measuring the edginess f. It is a function of the image gradient:

r—z

Z ”G _e—e(rp)” 9('))

where G(r) is the image gradient at r, #(r) its orientation. The function f is
maximum when the virtual segment lies on a straight edge and decreases quickly
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with any translation or rotation. Further, f can be large even if if the edge is
only partially visible in the image, that is occluded or broken.

The search for the most likely counterparts for the source edge now reduces
to finding the maxima of f by discretizing # and s, and performing a 2-D search.
In the presence of parallel structures, the edginess typically has several maxima
that cannot be distinguished using only two images. However, using more than
two lmages, we can reduce the number of matches and only keep the very best
by checking for consistency across image pairs.

We can further reduce the hypothesis set by using the photometric edge at-
tributes of section 2.2 after photometric equalization of the images. We compute
the 2-D projections of each candidate 3-D edge into all the images. The image
photometry in areas that pertains to at least one side of the 2-D edges should he
similar across images. Figure 4 shows all matched 3-D segments as well as the
manually measured CAD model for the house in Fig. 3A.

4 Coplanar Grouping of 3-D Segments

To group 3-D segments into infinite planes, we propose a simple method that
accounts for outliers in the data. It proceeds in two steps:

— Explore: We first find an initial set of hypotheses using a deterministic ver-
sion of the RANSAC approach [5]: Given the relationships of section 2.3 and
the 3-D geometry of the segments, we fit planes to pairs of related contours
that are roughly coplanar. We then extend the support of those planes by
iteratively including segments that are related to the hypothesis and that
are close enough to the plane. After each iteration the plane parameters are
re-approximated.

— Merge: We now have a set of plane hypotheses. Because all the edges belong-
ing to the same physical plane may not be related in the sense of section 2.3,
this plane may give rise to several hypotheses that must be merged. This is
done by performing an F-test on pairs of parallel planar hypotheses to check
whether or not they describe the same plane.

- 4
........ e e

Figure 5 Selection of planes extracted from the 3-D segments of the house in Fig. 3A.
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Each plane in Fig. 5 consists of a number of 3-D segments, some of which
are correctly matched and do belong to a planar object part. However, quite a
few 3-D segments are incorrectly matched and accidentally lie on the plane and
other segments, such as the contours on the ground aligned with the roof plane,
are correctly matched but do not helong to the object part.

5 Extracting and Selecting 2-D Enclosures

In the preceding section we presented an approach to group 3-D segments into
infinite planes. However, only a subset of all segments on each plane actually
belongs to valid 3-D patches, see Fig. 5. To obtain an ordered list of 2-D con-
tours describing a 3-D patch, we propose to group contours in 2-D where more
complete data is available and subsequently merge the extracted enclosures with
the corresponding planes. The tight coupling between the 2-D and 3-D processes
plays an important role; the extracted planes that are not vertical initialize the
enclosure finding algorithm. We therefore do not need to find «ll possible 2-D
enclosures, only those that overlap with non-vertical planes.

We use the edge and region based approach described in [11] since it allows
to group contours on other grounds than geometric regularity. The method con-
sists of defining contour similarity relations (section 2.3), which are then used to
build a relations graph, in which each cycle defines a 2-D enclosure. At last, all
extracted 2-D enclosures are ranked according to simple geometric shape criteria.

5.1 Extracting 2-D Enclosures

Instances of 2-D roof-primitives can be found by grouping related contours to
polygonal shaped structures. A computationally attractive approach is to build
a relations graph and use it to find these structures [6, 12]. By construction each
cycle in the relations graph describe an enclosure. Each contour relation define
a node in the graph and two nodes are linked together if they have a compatibly
directed contour. We use a standard depth-first search algorithm to find cycles
in the directed relations graph.

The procedure work as follows: select a not already used node that belongs
to the plane and find all valid cycles in the graph given this start node. Pick the
next not already used node on the same plane and iterate the procedure until
there are no more nodes left. A valid cycle is a set of directed contours that
have a boundary length not exceeding a large value and that does not form a
self-loop; the boundary of the enclosure must be compact.

5.2 Selecting 2-D Enclosures

The above algorithm produces for each plane a set of 2-D enclosure hypotheses.
To alleviate the fusion of enclosures and planes, we rank the enclosures within
each plane according to simple geometrical shape criteria. We assume that each
roof part has a compact and simple polygonal shape. In addition we require a
large overlap between the contours in the 2-D enclosure and the corresponding
3-D segments of the plane. We propose the following criteria:
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Shape simplicity Shape simplicity is defined as number of straight contours
required to represent the enclosure houndary (including missing links). Given
an error tolerance, we use a standard polygon approximation algorithm to
compute the required number of straight lines. The simpler the description
of a 2-D enclosure is, the more likely it is that it will describe a roof part.

Shape compactness Compactnessis defined as the squared length of the bound-
ary of the enclosure divided by the enclosed area.

3-D completeness The 3-D completeness is defined as the ratio of the length
of the 3-D contours that lie on the enclosure boundary and on the plane,
with respect to the total length of the enclosure boundary. This measure
will be high whenever a large portion of the extracted 2-D contours have
correctly matched 3-D segments that lie on the same infinite plane.

Figure 6 shows a few representative 2-D enclosures for the larger planes of the
house in Fig. 3A. Two thresholds are applied, one for shape simplicity (< 10)
and one for 3-D completeness (> 0.4). Together with the 3-D patch consistency
test in next section these thresholds preclude highly unlikely hypotheses of 2-D
enclosures before fusing them with planes to hypotheses of 3-D patches.

Figure 6 A few representative 2-D enclosures for the larger planes.

6 Finding Coherent 3-D Patches

Each 2-D enclosure describes a possible boundary description of the correspond-
ing 3-D plane. It is reasonable to assume that roofs are usually constructed of
adjoining planes. For this reason, only hypotheses of 3-D patches that mutually
adjoin with other 3-D patches along their boundaries are retained. In addition
we require that the 2-D contours belonging to the adjoining boundary of the 3-D
patches are collinear in 2-D. Those 3-D patches that fulfill these constraints are
consistent.
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The iterative procedure initially selects a subset of 3-D patches and verifies
the mutual consistency along the boundaries. If one or more 3-D patches do
not fulfill this consistency, they are rejected and a new subset of 3-D patches is
selected. Moreover, the subset of 3-D patches should be maximally consistent,
i.e. have the maximum number of mutually consistent boundaries. The order
of selection is initially based on shape simplicity. and in a second step on the
product of the normalized compactness and 3-D completeness. To obtain the 3-D
coordinates of those contours that are contained in the 2-D enclosure but not on
the plane, we project their endpoints onto the plane. The result is a complete
3-D houndary for each plane that is likely to describe a roof.

7 Results

We use the presented framework to extract complex roofs of houses in suburban
scenes. see Fig. 1. The process is initialized by selecting a rectangular window
enclosing the same house in all four images. It has been demonstrated [7] that
this initialization procedure can be automated by locating elevation blobs in the
digital surface model. After this initialization, the roof is automatically extracted.

The roof depicted in Fig. TA is complex because it consists of several adjoin-
ing planar and non-rectangular shapes. The feature extraction finds 171 straight
2-D edges. The segment stereo matching produces 170 3-D segments, and the
coplanar grouping extracts 33 infinite planes of which 7 are mutually adjoin-
ing and non-vertical. Given these 7 non-vertical planes, the algorithm finds 373
valid 2-D enclosures (resp. 3-D patches). The five 3-D patches in Fig. 7B are
finally selected since they maximizes the geometrical shape score and mutual
consistency among all 3-D patches. The result is a 3-D CAD model with 3-D
segments, 3-D planes and their topology. This procedure yields the main parts
of the roof, however, 3-D patches that are not mutually consistent with the final
set of 3-D patches, but nevertheless belongs to the house, are not included. One
such example is the 3-D patch describing the dormer window in Fig. 7TA.

Figure 7 (A) cut-out from the aerial image in Fig.1A, (B) the recon-
structed house roof in 3-D.

In Fig. 8 we demonstrate the performance of our approach on the entire

scene in Fig. 1. To the automatically extracted CAD models of the roofs we
add artificial vertical walls. The height of the vertical walls is estimated through
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the available digital terrain model (DTM). Ten of the twelve house roofs are
extracted. nine of them with a high degree of accuracy and completeness. The
marked house to the right is not complete, since the algorithm fails to extract
the two triangular shaped planes, however, the corresponding 2-D enclosures are
correctly extracted. The algorithm fails to extract the two upper left houses.
The lower of the two is under construction and should not be included in the
performance analysis. Even manual measuring this house is troublesome. The
upper house is complicated because a bunch of trees cast large shadows on
the right roof part. Because of these shadows the algorithm fails to find the
corresponding plane, however, the left roof part is correctly reconstructed.

Figure 8 The result of running the algorithm on all houses in the scene of
Fig.1. The artificial vertical walls are added and projected down to the ground.
The ground height is estimated through the digital terrain model (DTM).

8 Conclusions and Future Work

We have addressed the problem of reconstructing complex objects in real images
for which no specific template exists. We have implemented a working frame-
work for the purpose of extracting complicated and generic roofs from sets of
aerial images. The framework successtully performs the following tasks: hierar-
chical integration of multiple data sources, generic shape extraction, and efficient
hypothesis generation and selection.

We combine geometry, photometry, chromaticity and stereo information about
edges and their flanking regions. We thus make effective use of much of the avail-
able 2-D and 3-D information present in several images of a given site. As a result,
our procedure is more robust than one that uses only partial information. We
further use weak coplanarity constraints together with a generic extraction of
2-D enclosures; a combination that allow us to effectively find instances of 3-D
patches. The polygonal shape of these 3-D patches can be arbitrarily complex.

Future work will concentrate on: improvement of each individual module
(whenever possible), better exploitation of existing knowledge, e.g. DSMs and
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color, better interaction between 2-D and 3-D information, further tests with

other data, and improving the selection of 2-D enclosures by also modelling the
color homogeneity of the enclosed area with for example MDL encoding, see [6].
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Executive Summary

GFOSPAN 15 the advanced Phologrammetric industry provider of the highest resolution, most accurale,
nmulli-anglc oblique acrial and intcgrated 3607 streel-lovel imagery avalable. GEOQSPANs similar project
expericnes includos oblique acrial imagery collestion in Now York, Boston, Chicago. Philadelphia,
Calgary, San Francisco, Sacramcnio, Dallas, Minncapolis-St. Paul Mctro arca, and the San Dicgo coastal
arcas. Our oxtensive local cxperionce includes oblique acrial imagery collection in Naples, Disncy

World, and the Disnoy Island in the Bahamas along with obliquc streot lovel imagery collection 1n Collior,
Volusia, 5t. Johns, Boca Raton, Boynion Beach and Roval Palm Beach.

(FEOSPAN supporls a varicty of state and local governmoent GIS applications mcluding E9-1-1,
encrgoney managemont, homeland sceurity, law onlorcemont, planning, property assossing and
addressing, infrastructure inventory, pavemcent analysis, and trangportation,

GLOVISTAR technology is used to create spatially accurate imagery under US Patent Number 5,633,946,
This technology referred to as Direct Iimage Photogrammetric Measurement enables a paradigm shift 1n
the use of cameras for surveving that is superior to technologies that are dependent upon Digital Terrain
Data (DEM) for interpolated 3D locations. The concept implements rapid close range survevs with
multiple high-resolution cameras to obtain superior levels of detail.

Expanding on the County expressed interest in CAMA imagery solutions, we propose including a library
of GEOVISTA Oblique Property Views for every property at no additional charge. Please see Pages 22-
26 for details regarding how this innovative automated approach is used to build a very valuable JPEG
property imagery Inventory that will import right into vour CAMA Svstem. Please see the City of
Calgary project in the reference section to learn about a successful implementation of this technology.

Presented by GEGSPAN Corperation 2
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Expertise includes

Property Imagery Data Collection
Transportation Asset Data
Collection

Web Visualization Services

GIS applications

Address Normalization

Clienrs Include

Cook County, 1L
City of Chicago, IL
City of Boston, MA
City of 81, Paul, MN
Minnesota DOT
Aloboma DOT
Floricla DOT

U8 Census Bureau

Office

GEOSPAN Corporation

10900 73rd Avenue North

Suite 136

Maple Grove, Minnesota 55369
WWH. ZCOSPEN. COM

(763) 493-9320 Telephone

GEOSPAN pionocred the ficld of Visual Geographic Information™
boginning in 1990, GEQSPAN now holds multiple key patents in the
Goospatial Tndustry. The company has invested approximaltely $12
nillion in rescarch and dovelopment ol its patented lechnology, which
ig usod Lo gathor imagory from aircrall or vang, and supporls
inlrastructure analvsis at the dosklop.

The mission of the company is the removal of the cost barriers to hivh
value geographic information for the full universe of business and
goverament applications.

GEOSPAN was awarded United States Patent Number 5,633 946 for its
GEOVISTA™ colleclion and phologrammelric surveying tochnology in
1996. The Company's technology enables the creation of visual

geographic information consisting of spatially indexed oblique imagery
from the air and street-level imagery from the ground.

GEOSPAN has recontly been awarded United States Patenl Number
7.233.691 for its GEOVISTA 1mage processing method which
automates the location and wnventory of infrastructure assets using
image corcliation,

Important milestones:

1992 - Completed first GEOVAN. Introduced Visual Geographic
Information™

1995 - Completed first virtual metro area. Introduced City Tour'™

1997 - TJS Patent Number 5,633,946 awarded in for its GEOVISTAR Dircet

Trmage Measuremoent technology (Tquivalent patents approved in Durope,
Australia, and Canada)

1997 - Introduced Internet Properly Views and Neighborhood Views
1998 - Introduced 360" Visual Swrvevor Application

1999 - Completed [irst oblique acrial power transmission line survey [or the
Llectrical Power Rescarch Tnstitule

2001 - Completed the largest property imagery contract ever awarded for Cook
County, 1.

2004 - Completed over 40,000 kilometers of data collection for the US Census
Bureau Centerline MAF/TTGER Accuracy Improvement Project

2005 - Introduced igh-resolution Oblique Acral Imagery and Integrated
Sircet-Level Imagery Products

2007 - US Patent for GEOVISTA™ 31 Spatial Imaging™ granted

Presented by GEGSPAN Corperation
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Photogrammetry

GEQSPAN received a United States patent for its GEOVISTA technology incorporating real-time Six-
Degrees of Freedom (6-DOF) imagery and spatial mnformation from a moving platform and its asseclated
oblique photogrammetric surveving methodology.

The significance of the GEOSPAN patent is that accurate surveving can be now accomplished using
oblique and panoramic imagerv. Oblique imagery has always been more desirable because it contains
more information {(such as the sides of buildings} than traditional aerial vertical photography.
Furthermore, many more images are captured from different perspectives providing maximum detail of
partially obscured objects.

Method and Apparatus for Collecting and Processing Visual and Spatial Positfion
Information from a Moving Platform — United States Patent Number 5,633,946, Patents
also issued in Canada, Australia, and Furope.

GEOVISTA Six-Degrees-of-Freedom Digital Imagery

Six-Degrees-of-Freedom (6-DOF) information describes the preeise location of where the camera is
localed and whore it was looking when the imago is captured. The position is defined by the latitude,
longilude, and hoight in WG S-84 coordinaics. How the camera is poinied is defined by the roll, piich and
vaw of thc camcra. When the latitude and {ongitude of thousands of images arc mapped 10 a GTS sysiom,
tho map can be usod as an index o all the images,

The ability o organize large numbers of images is required Lo effectively use images within g GIS. The
patonied technology permits the colleetion of Uis 6-DOF mlormation lor ¢very image in real-lime so that
imaggcs can bo collected al low cost for large geographic arcas withoult the noed {or supplemental ground
control,

GEQSPAN uscs integrated GPS and TNS localion sysloms Lo provide precise 6-DOF data collection

withm all urban environmonts. This colleetion also is correlaled to the cameras, such thal, preeise localion
is available for every single image collected. To enable latitude, longitude, and elevation to be collected in
real-time, a Global Positioning Satellite (GPS) receiver is used. Since these three pleces of information
alone only account for half the required 6-DOF data, a second device 1s also employed. Tlus device 1s
referred to as an Inertial Navigation System or INS. The INS unit emplovs ring-laser gyvroscopes to
measure very Liny changes in angular velocily. Every subtle motion of the vehicle is captured and
integrated with the GPS data to provide precise roll, pitch and vaw information for each 1mage to within
0.01 degrees.

Presented by GEGSPAN Corperation 4
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GEOVISTA Data Accuracy

GEQSPAN is the industry accuracy leader. Accuracy is the key to automated picture assignments
providing the lowest possible cost fo assign the correct pictures to cach parecl. There are three
components of oblique imagery desktop surveving accuracy. Each component will be desceribed in
detail,

+» Accuracy of the vehicle navigation solution
* Accuracy of cach camcra's calibration
+ Particular Survey Geometry

The combined horizontal accuracy of surveved points within 2000 feet of a light airplane will be
within three meters 95% of the tume. The combined horizontal accuracy of surveved points within
100 fect of the GEOVAN will be typically be within onc meter 95% of the time. The Accuracy is
crosschecked to cnsure that we achicve this resuli. Crosschecking 1s accomplished by surveving the
same point from different points in time, For example, the same building corner can be surveved
from the imagery seen from the aenal imagery and from the ground imagery.

GEOVISTA technology combines Global Positioning System (GPS) data (augmented by real-time
differential corrections) and Inertial Navigation System (INS) data to provide real-time position of
the camera svstem. In post-processing, the base station data replaces the real-time differential
corrections. The differentially corrected GPS solution provides intermittent location data while the
INS provides a continuous reference trajectory. The end result of post-processing is that the INS data
and the GPS data are best fit into a unified navigation solution. Precisc location of the Basc Station
(in WGS-84 coordinates) is critical to achicvement of the required accuracy. Attitude accuracy (roll,
pitch, and vaw) is 01 degrees in all axes.

Accuracy of each camera'’s caflibration

Camcra calibration includcs both the 6-DOF offsct of the camera with respect to the vehicle
navigation solution and also the characterization of how image pixcls map into lincs-of-sight in
camcra coordinates. In the design of the system, carc was taken to assurc that the fixed cameras
retain their geometry with respect to the navigation svstem. GEOSPAN's camera calibration
techniques typically result in residual errors that are one to two pixels in magnitude.

Particular survey Seomelry

In oblique imagery desktop surveving, the user is free to choose which two {or more) images of an
object will be used in the survey. Images, which were taken ¢lose together typically, vield nearly
parallel lings of sight in a survey, resulting in greater range uncertainty than would result from lines
of sight with high crossing angles. GEOSPAN's desktop surveving software computes the uncertainty
of the survey measurcment, taking the uncertaintics in the original image locations and factors them
through the gecomctry of the particular survey, reporting the composite unceriainty.

Presented by GEGSPAN Corperation 5
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Oblique Aerial Capture

Front, back, lefi, and right cameras arc all angled at 45 degrees. A down image 1s also capturcd. An
image is captured from each of the cameras every three seconds (approximately 600 feet) At 1800
feet AGL, the ground footprint of each oblique image 1s approximately 1,800 ft. x 1,800 ft, Although
there s flexibility, we recommend the camera configuration shown below:

Camera Angle Resolution Front Line Ground
Resolution at 600m
, AGL
Front 45° Oblique View 4992x3228 <4
Back 45 Oblique View 49923228 <4
Left 45° Oblique View 4992x3228 <4”
Right 45 Obliguc View 4992x3228 <™
Down Vertical View 4992x3228 <4”

300 meter Line Spacing

Flight Path
Front Camera ol L -y
-y L
- ) g
Left Camera - a
|1 _ i
D .
. sAy
Back Camera . u "
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Web Based Imagery Access by Property Address or Preperty ID Number

Front Camera Zowm
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Measarement and Smface Area
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Coordinate Extraction Tools

GPS coordinate extraction 1s accomplished by simply selecting the same pixel location in two (2)
images

. g i
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Project Management

The GEOSPAN Team has broad technical background. Its knowledge and experience include: surveving,
mapping, photogrammetry, cartography, Geographic Information Systems (G15), navigation, Global
Positioning Systems {GPS), Inertial Navigation Svstems (INS), computer systems and networks, video
technology, and computer imaging.

Executive Team

CSPAN

Theod

Mr. Lachinski atiended the University of Minnesota with studics i mathomatics, technical wriling,
syslems analysis and computer science. He served i the USMCR as an Acrial Navigalor from 1963

101971,

Mr. Lachinski has thirty vears experience developing lnnovative technological solutions. He has served as
GEOSPANg President and as a dircctor since the company’s inception in June 1990, Prior to founding
GEQSPAN, Mr, Lachingki served as a Viee President of Technology for UltiMap Corporation and as the
Systoms and Data Processing Manager lor Henonepin County MN, where ho was dircetly responsible lor
the development of their Properly Mapping and Highway Inlormation Systems. He 1s the primary
inventor of the GEOSPAN patont and a pioncer in the spatial information industry. Tn addition, Mr.
Lachingki was a lon-year momber of the City Council lor Andover, Minnesota,

Stephen H, Boggs - Vice President of Technology

B.S.. Honors, Biology, University of [llinois

Mr. Boggs has 22 vears experience providing svstem integration services. He has worked for GEOSPAN
Corporation since 1992 with responsibility for developing the real time data acquisition and control
software used in all of the GEOVANs and in end-user systems. Mr. Boggs is a co-inventor of the
GEOVISTA process and is responsible for the development of all GEOVISTA software processes.

CSPAN

Presented by GEGSPAN Corperation 10
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B.S., Cum Laude, Engineering and Applied Science, Yale Umiversity

M.S., Science & Mathematics, Washington University

United States Air Force, Reese AB, Texas, 1970.Undergraduate Pilot Training (Distinguished Graduate)
George AFB, Calitorma, 1970, F-4C (“Phantom™) Combat Crew Training.

Mr. Scticrholn 15 a Geodetic Sciontist with 24 voars experience i applicd spatial mathematics and 15
dircelly rosponsible for the developmont of GEOSPAN's 6-DOF dala collection/processing and non-
coplanar dosklop surveying sysiems including GPS/INS posi-proccssing and analviical supporl. Ho
joined GEOSPAN Corporation in 1994 and is currently available as a consultant. Mr. Sciierholm is also
the invenior of ULS. Patent Pending — “Any Aspect Passive Volumetric Tmaging Mcthod.” This pending
patent automates surveying from imagery buy ercating 3D visualizations of multiple spatially accurale
mages.

Key qualifications

GEOVISTA Process Co-inventor

Mr. Scticrholm ig dircetly responsible for the development of GEOQSPAN's 6-DOF dala
collection/processing and non-coplanar desklop surveving sysicms including GPS/TINS posi-proccssing
and analvtical support. Mr. Sculerhohm co-invented Honcywell's first analytical solution to TV-camcra
bascd optical Six-Dogrecs-of-Froedom (6-DOF) helmel tracking which was recognized by spocial
achicvemoent award MAvD & two UL 8. Patents. My, Sctterholm solved the fundamental analviical
problem of determining 6-DOF camcra position based on a single torrain image for the RISPS program,
1983. This opened the door to single image navigation.

Project Team

Steven H. Gilk

— Project Manager

Arizona State University B.S. Degree 1981; Major Business Administration

Mr. Gilkey has twenty vears of product development experience in the information technology industry.
Since joiming GEOSPAN Corporation mn early 1996, Mr. Gilkey has been mvolved with all aspects of
product development and project management of GEOSPAN's Government Sector offerings. Mr. Gilkey
will be the Project Manager for the Miami-Dade Oblique aerial project. Mr. Gilkev has assumed project
management responsibility for all of the oblique aerial projects referenced 1 this REP
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Airborne Scicntific provides aircraft and/or crew for specialized airborne remote scnsing and
data acquisition projects. Airborne Scientific has extensive experience in acrial data
acquisition and familiarity with numerous specialized sensor svstems, as well as general
know-how in aegrial photography, surveving, and remote sensing.

Airborne Scientific Inc.

12321 Rosewood Dr,

Overland Park, KS 66209

913 620 7780

cliffezairbornescicntific.com

Year established: 1994

Type of ownership: Corporation

Services: Flight Support and Aircraft Contracting

Airborne Scicntific will be responsible for the oblique acrial flight mission

Clifford Gill - Pilot

Clifford Gill of Airborne Scientific manages oblique agrial missions for GEQSPAN

Aerial Survey and Photography operator, 2004, 2005, 2006 summer season, Aurborne
Scientific, Homer Alaska. Flight support for acrial scnsors, and small format acrial
photography, survey grade GPS/AMU controlled camera svstem.

Acrial Survey Pilot, May 2002 to September 2002, Acromap US. Survey pilot in Piper
Navajo and Cessna 300 series. Operational experience with Zeiss cameras, Trackair
Navigation, and Thales survey Grade GPS.

Web and Database Programmer, November 1999 to May 2002, Homer Alaska, part time and
freclance work, active server pages/SQL 7.0.

Pilot and Mechanic, May 1993 to Scpt 2002-scasonal summers, Airborne Scientific, FAA
part 135 certified single pilot air taxi operator. Seasonal business offering floatplane tours of
Alaska with some charter flving. Operated Helio Courier on amphibicus floats, and Piper
Aztec on straight floats. Performed maintenance on above aircraft.

Pilot, May to October 1997, Scptember 1998, Roval Wolf Lodge. Floatplane pilot for
sportfishing lodge in Katmai National Park.

Pilot and Mechanic, May to Scptember 1995 and 1996, Egli Air Haul, King Salmon, Alaska.
Floatplane and landplane air taxi pilot, FAA part 135 certified. Also served as mechanic
during non flving time.

Field Geophysicist, May-September 1990, Geophysicist on the Trans Alaska Crustal Transect
projeet, Brooks Range, Alaska: and with the GSC-Lithoprobe, Southern Cordillera
Refraction Experiment, British Columbia. United States Geological Survey, Menlo Park, CA
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Ted Lachinska, President
Responsibility for Overall Project
Scheduling and Resouree Planmng

-
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Jell Seterholm, Geodetie Seientist Steven Gilkey Steve Boggs, VP Technology
Project Responsibility for Camera Project Manager Project responsibility for Software
Calibraltion
E 4/‘1-‘ "\\\\

Chll Gall GEOSPAN
Arrhome Scientific Post-processing, Department

County Project Manager

Project Management Approach
GEOSPAN firmly believes in working as partners with its customers through honest, two-way
communication. Tho assigned GEOVISTA Project Manager o the Project will be responsible
(or cnsuring that this parinership is ostablished and mainiained throughout the duration of the
project. Thig will be accomphished through both informal, day-1o-day communication, and
weekly in-process rovicws.

The mark of a succosslul project 18 sound planning, realistic budgeting, and [ull understanding of
user requiroments. Simply put, success in defining and solving business problems has more 1o do
with effcctive projoct management than with mceting iechnical challonges.

Tnterface the Cournty Manager - (he GEOSPAN Projoct Managor who will work with the
County Project Manager (s) Lo coordinale all project activitics and schedules coordinates The
GEOSPAN Project team. Tlas single-point interlace will holp ensure consisioney and conslancy
of purposc throughout the project. The Project Manager will be responsible lor:

* Providing an active Interface to the GEOSPAN Project Team through the GEQSPAN

Project Exceutive

s  Consulting with GEOSPAN department leaders in the development of recommendations
or solutions
Dclivering progress reporls/briclings
Reviewing the project schedules with the City, and GEOSPAN management
Obtaining roquired sign-olTs from the Cily
Autending Cily Overview Meclings, when roquesied.

Presented by GEOSPAN Corporation 13
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Status Reporting

Bi-Weekly Status Report. The GEOSPAN Projeet Manager will prepare this report indicating
the work completed the provious period. This 1 a less dotatled report than the weekly report
reporting on swimary lasks, TLwill be in summary form identilyving curront activitics, planncd
activitics, variancos and progress against milestones. The siatus of cach deliverable will be
identificd and resolution or disposition of outstandimng issucs on the last roport will be shown,

Ad Hoc Reports. During the life of the Project, the GEOSPAN Project Manager and/or the
County Project Manager mav conduct additional status meetings at their discretion, and request
or provide ad hoc status reports as necessary.

Oblique Tmagery

[

. Obligue Imagery Area of Coverage w«*»a
Area of coverage and resolution 5

We understand that the desired Oblique
coverage area is 926 square miles
ropresentod by the red arca. We proposc a
notth/south South/North Nying patiern at
2000 fcot AGL (o supporl a front ling
maximum ground pixel sizg of 47

Image capture

We will allocate flight capacity for anmmal
oblique aerial collection between
December 1 and Jamuary 31 for the annual
completion of the Miami-Dade project.
We estimate 40} hours of flight time
needed, which weather permitting will be
completed during a 13 dav consecutive
period.

Our standard operating procedure 1s no
photegraph shall be taken when the sun is
less than 30 degrees from the horizon.
Light reflection from foliage and water
shall be held to a munimum through
judicious selection of Dilters and solar angles. Solar angle shall be chosen to mininuze shadows.

Image quality

GEOSPAN will commil to theso image quality spocilications:

» Images will not be undertaken when the ground is obstructed by clouds, smoke, dust or fog or
when cloud shadows appear on morc than 3% of the arca of any individual pholography.

o Imagery will not contain defects such as out-of—tocus, dust marks, scratches or
mconsistencies i tone and density.

Presented by GEOSPAN Corporation 14
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o Images shall have no gaps in imagerv or missing Lmagery at area peripheries unless specitied
by the County.

s There shall be no arcas of obliques with image gaps or lack of data.

» [magery from all 4 perpendicular angles will be available for the entire Obligue Photography
Covorage Arca.

Accuracy

GEOSPAN’s patenicd approach supports positional accuracy that ts nol reliant on the usc Digiial

Flevation Model (DEM) data. GEOSPAN will commit to a combined horizontal accuracy of

surveved points within 1000 feet of a hight airplane will be within three meters 95% of the tune.

The County provided DEM data will be used for positional accuracy (/A purposes.

Format

GEOVISTA image data resides in an industry standard JPEG that does not require anv special
CODECs or drivers to display GEOVISTA umnages.

Dclivery

USB external hard drive will be the primary media tor oblique unagery delivery along with a
copy of the imagery in a DVD library for archival purposes

Hardware

The County will noed o allocate approximately 1 (erabyie of Storage Array Network (SAN)
space for oflicient access Lo the mmagery. All imagery viewing oplions supporl the ability to place
imagery on multiple scrvers

Imagery Ownership

We agree with the following County indicted desired licensing rights:

o Tho County shall have the ability {o usc the imagoery in perpeluity

= The County shall have unfeticred access o the imagery including the ability to display
oblique imagery on the Internct and Intranct via mapping Web applications,

»  The County shall have the right Lo distributo the imagery to County citics, municipahitics and
other local governmental agencics.

= The Countly shall have the right o allow agencics working at the County’s Emergency
Operations Centor during emergency activations o utilize the imagery,

Metadata

GEOSPAN tvpically provides Metadata in XML format along with ESRI shapefile coverage of

each image’s footprint. The following metadata will be delivered in an ArcCatalog 9.X.
compatible XML format:
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2401 GEO-NY0000882



DIGITAL GEQ-REFERENCED OBLIGUE AERIAL IMAGERY SOLUTION HPP-RED No. 8444 5/13

- General desceription of the datasct

- Arca covered by the oblique imagery

- Type of sensor: digital/libm

- Imagcery supplicr

- Ground samplo distance

- Color bands ol imagery: black/white, 3-band natural color, CIR, cte.
- Spatial reference systom

- Datum

- Horizontal accuracy

- Original film photo scale (if applicable)
- Average 1mage dimensions

Attributes associated with ESRI shapefile coverage of each umage’s footprint:

- The image name

- Compression ratio {if applicable)

- Capture date

- Capture time

- Post processing date

- limage direction (N, E, S \W)
Proposed Application Viewing Software
GEOVISTA Viewer AP
The existing GEOVISTA Viewer is designed to work with a GEOVISTA Tmage Scrver and to
communicale with ArcGIS through an application Program Inicrface (APT). GEOSPAN currently
offers an ArcMAP APT with viewing and mcasuroment capability and an ArcIMS APT with
viewing and navigation. These Viewers will be delivered to support initial use of the delivered
Lmagery.

The GEOVISTA APl 1s designed to accommeodate all County stated viewing options:

+ Siand alonc application soflwarc for the performance of browsing and analvsis oporations.
Tho GEOVISTA Oblique Imagery Viewer includes an embedded map engine (o sorve the
neods of the “stand along™ applhication uscr needs.

« A deskiop-based solution thai inlegrates oblique imagory browsing and analvsis capabililics
with ESRT ArcGIS 9.X.

» A wcb-bascd solution that works in conjunclion with ESRT ArcIMS 9.X perntits browsing
and analvsis of oblique imagery within ArcIMS 9.X applications.

» Intogration with Are(GIS Sorver 9.X
« Interfacc to MDCPA CAMA svslem

o Interface to Miami Dade County’s CAD 9-1-1 system

Presented by GEOSPAN Corporation 16

2402 GEO-NY0000883



DIGITAL GEQ-REFERENCED OBLIGUE AERIAL IMAGERY SOLUTION HPP-RED No. 8444 5/13
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Application Architecture

Applications

ArcGIS Desktop
Applications

ArcMap Desktop
Applications

ArcView Desktop
Applications

LN B

System Components

GeoViewer API

COM Object
*Propertics

*Mcthods

Geotools DLL

(zeovista
Data

Images

Geodata

Applications are existing or new County-developed applications using the GeoViewer APl
and implemented in ArcGlS or any other Windows-based svstem.

All access 1o GEOVISTA images and data is through the GeoViewer APIL a COM objeet

that can be embedded within existing ESRI applications. This COM object provides
system functionality via a consistent and published interface as documented in the

GeoViewer APT Reflerence.

The following programming languages and environments were used during development

of the propased system,

Microsoll C# using Visual Studio NET 2003
Micresoft C-++ 6.0 using Developer Studio

Microsoll Visual Basic 6.0 using the VB development environment
Database access using Microsoft ADO and ADONET

Presented by GEOSPAN Corporation
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Integration Architecture

Typical ArcGIS Client Application

Client applications use the GeoViewer API to obtain images and geographic data

~ ArcGIS Application on Client Computer X
Geovista
Yiewer API Data
Geovista Geovista
i s fmage display | |, 1| Tmages
3 S ¢ 20T e
User Interface 4 ; more Viewer Coanaa \
and Application- | {7 i Objects R
specific code .
Viewer APL Geovista
Propertics and Geodata
Methods
Grentools

All Syvslom Nunctionalitly is provided by the GeoViewoer COM objoct, which is embodded
within cxisting ESRT applications. This COM objoet provides a consistent and published
interface as documented in the GeoViewer AP1 Reference.

The GeoViewer obijeet responds to Windows cvenls, such as mousc clicks and kovsirokes,
and raiscs ils own cvents thal can be handled by the host application within which it is
cmbedded. Additionally, documented properiics and mcthods of the GeoViewcer objeet are
exposed to and may be accessed at any tune by the host application.

General System Requirements

«  All proposcd soflwarce 18 compatible with Windows XP, Windows 2000 Scrver and Windows
2003 Scrver.

s All Client software based solutions allow the visnalization of oblique imagery with the
County’s GIS vector data. It is highly desirable that this integration of oblique 1magery and
vector data {ARCSDE 9 X, shape files, coverage format) be implemented without performing
any modification, conversion or preprocessing to the GIS vector lavers. The stand-alone
application currently requires a simple procedure to convert shape files mto the native format
of the embedded mapping engine.

Presented by GEOSPAN Corporation 19
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o Compatibility of all oblique software solutions with ArcSDE 9 X databases is highly
desirable. There is complete compatibility with ArcSDE 9.X however most of GEOSPAN’s
expertise is with MS Sequel Server database applications.

Desktop Selution Requirements

s  Oblique Lmagery software product contains an API(s) that allows integration with ESRI
product ArcGIS 9.X

o  The proposcd API(s) arc compalible with Citrix lerminal server tochnology.

» Thoe API(s) allow all stand alone sollwarc allows the overlay of obligue mmagery with GIS
veolor lavers.

Web-based Solution Requirements

Obliquc imagery application soflwarc contains an AP, thal integraics with ESRI product
ArcIMS 9.X. via an AcliveX control

o  GEOSPAN will provide programming code and API(s) that allows integrating the web-based
solutions with ArcSDE 9.X.

» TInicgration with ArcGIS Scrver 9.X although optional is a highly desirable (calure,
GEOSPAN will provide programuming code and API(s) that allows integrating the web-based
solutions with ArcGlS Server 9.X The proposed AP is currently being utilized by Disney
World for the web viewing of GEOVISTA Oblique imagery through ArcGIS Server 9.X.

Software Functional Requirements
Description

Detormines the best acrial and ground pictures looking at a given location. This consists of one
ground picture, onc acrial overhead piclure and onc acrial oblique picture looking at the
location from cach dircetion (North, South, East, and West).

Displays a sol of supphicd images and allows the user 1o scleel any onc of the images for
digplay in tho large image display arca. Featurcs include:
1. Centor, zoom and save cropped atiributes lor subscquent display
2. Fly or Drive in the large image display arca dynamically updating the camera location
and oricntation on the map.
3. Sceroll through available previously associated images (IMS PIN agsignmonts, user
genorated lists, Query Rosulis).

Converls any of the lollowing inpuls io coordinale location.

1. PIN
2. Bumlding 1D
3. Address

4. Intersection
GEOSPAN proposes to store the data in tables on the GEGOVISTA Server with periodic
updates by County personnel.
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Desceription

Three survey measurcment modes arc uscd Lo locaic poinis and supply ArcGIS with coordinate
locations (or digplay on the map as svmbols and polvlings.

1. Single click. This method uscs a single photo pixcl to cstablish the 3D location.

2. Twoclicks, This method requires locating the same point in 2 diflcrent imagges.

3. Morc clicks. This method allows multiple clicks to oblain the highost possible

accuracy.

Al three methods can be used to measure distances including the height of buildimgs.,

Displavs 3D points and polvlines in 6DOF GEOVISTA imagery.

Draws basic shapes such as lines, circles, rectangles and annotation on GEOVISTA or user
supplied image.

Link a document {.doc, .xls, .pdf) to a location.
The mission component 1s used to instruct the Viewing Component how to further organize
and toggle through displayv images. Examples include:

1. Archive
2. Current
3. All

The optional query component is used to mnstruct the Viewing Component how to further locate
and toggle through display images. Examples include:

New PINS without pictures assigned

PINS with picturcs assigned bolore QA

PINS with spocific siatus codo

Tax [orleit property

Tax ¢xompl property

ke b

Saves large viewing image and oplional associated point/line display and or
drawing/annotation inlo a MS Word document, Excel spreadshect, PDFE, or Jpeg file.

Prints large vicwing image and oplional associaled pomt/ling display and or
drawing/annotation Lo prinler.

Ground-level Imagery Integration

As a leading provider of spatiallv-indexed street level imagery, GEOSPAN's API(s) provide
some very robust integrated obligue and ground level interaction tools. GEQSPAN is responding
to the Miami-Dade RFP # 8390 Visual Inventory of Roadway Assets Solution. If we are
successfully in earning that project work, then there will be GEOVISTA street level imagery
coverage throughout the County.

Change Detection
GEOSPAN rccommonds Feature Analyst® from Visual Learning Systoms, Inc. (VLS) o
provide mdustry lcading change deloction capabilitics. VLS was formed In 1997 (o develop an

imnovalive sollwarc syvsicm that cnabled compulers 1o automatically analvze salellite images,
acrial photos and any othor raster format supporiod by ESRT's ArcGISE: suite.

Presented by GEOSPAN Corporation 21

2407 GEO-NY0000888



DIGITAL GEQ-REFERENCED OBLIGUE AERIAL IMAGERY SOLUTION HPP-RED No. 8444 5/13

VLS' Nagship product, Feature Analvsi, debuted in 2001 and quickly garncred industry-wide
attention. ESRI awarded Feature Analyst in 2002 as "Most Innovative Solution,” and
honored VLS as ESRI Business Partner of the Year in 2004,

The Feature Analyst Application Program Interface {API) wtegrated with the GEQOVISTA AP
tools for displaving oblique and nadir imagery from multiple missions provides the tools Lo Nag
and analyvc changes that have occurred within the County. These wols can substantially increasc
properily asscssment tax revenucs through the discovery of undocumented property improvements
such as additions, decks and pools cle. Please see the technical Documentation Tab Scetion lor
morg dolail

CAD 9-1-1 Integration

The GEOVISTA API supports tight integration of GEOVISTA imagery into E-9-1-1 centers

based:

o  GEOVISTA Obliquc imagoery reiricval bascd on a latiude longitude or address (iclds
conlained in the ALT file passed by the E-911 sysiem.

» The GEOVISTA API will continually refresh the inagery field of view footprints sent to the
County 911 center mapping system

Software Licensing
o Al proposcd sollware provides a sile leense with unlimited acecss {o all County coplovocs.

»  The County will have the right Lo distributc the soltware to Counly citics, municipalitics and
other local governmental agencics.

o The County will have the right to allow agencies working at the County’s Emergency
Operations Center during emergency activations to utilize the software.

CAMA System Integration

GEOSPAN has rich history of property imagery collection and inlegration inlo CAMA sysicms.
In addition to utilizing the GEOVISTA APT to provide integrated oblique imagery through the
County CAMA svsiem, we also proposc gencrating a library of cropped JPEG images for all

properiics. The following pages iniroduce this automated process and the relerence section
describes how this approach was successlully implemented for the City of Calgary,
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GEOVISTA" Oblique View Parcel Library

From High Resolution Nadir (Down) Views....

.....In Convenient JPEG 1imagery format
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GEOVISTA* Oblique View Parcel Libraries are generated through a unique process of
automatically cropping from the closest North, South, East, West and Nadir views of
each parcel based on the property lot dimensions.

Each JPEG unage file name can be assigned based on the County Parcel 1D # combined
with the viewing direction i.e. North 123-456-789 jpg

Copyright text and watermarks can also be added to the photos

Prasoniod by GEQSFA Corporgion 2%
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GEOSPAN rocommoends throe methods o Ioverage the GEOVISTA obligque imagory (o add
clTiciency to the Counly Property Appraisal services.

1. CAMA sysiem sends County Proporly TD# 1o GEOVISTA ArcIMS application displaying
GEOVISTA oblique imagery views of subject properiy

2, CAMA svsicm sends County Proporly TD# (o GEOVISTA ArcGIS 9.x application display ing
GEOVISTA oblique imagery views of subject property

3. Import of cropped oblique views as described above

Installation Sc¢rvices

GEOSPAN i1s available to offer professional consulting services to the County for the following:
» Inslallation of oblique imagery librarv/databasc on County scrvors;

o Configuration and optimization of infrastructure;

» Installation and configuration of all software/applications that are part of the oblique 1magery
solution on either client machines or servers depending on software requirements;

o« Confliguration, oplimization and test of any oblique imagery component that is parl of the
integration with ESRT or any other supporied 3vd party sollware;

o Configuration of anv Web application component snch as [IS, NET framework ste. that is
required for the implementation of the oblique imagery solution;

» Testing of functionality and performance of installed system.
Documentation

Please sce the Tochnical Documentation Tab seotion lor copics of our End User, Soliware
Developer, Svstem Administration and Support Staff documcntation

Training
GEOSPAN is propared to offer three levels of County onsile training,

End User: Training includes an overview of products and detailed instructions on how to use
them

Advanced User/Developer: Training includes advance analvsis tools, integration of imagerv
solution with ArcGlS 9.X environment including programmatic custemizations, etc.

System Administration and Support Staff: Training includes infrastructure design including
hardware and software components that are required. Configuration of oblique imagery data and
application servers taking into consideration operating svstem, security and application platforms:
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Interngt, intranct, CITRIX. Testing of oblique soflwarc componenis in the sysiem, Common
troubloshooting issucs, including the description of problems and tvpical igsue resoluiion.

System Support

o  GEOSPAN will provide Miami-Dade County with (clophone and onsiie technical supporl.
Web bascd support can be an allernative bul not a substifuie,

» A technical support representative will be assigned to work on the incident and establish
communication with the County person who initiated the call or the delegated contact person.

»  Support incidents will be priontized based on their criticality. Incidents with a higher
criticality should be given priority and the Proposer should allocate resources accordingly in

order to minimize the response time for critical incidents.

e A [inal report with a summary of the resolution will be scnt clectronically via cmail once the
incident 1s resolved.

o GEOSPAN will provide the County with support during normal County business hours from
8:00 am to 5:00 pm eastern {EST), Monday through Friday.
Software Maintenance

o  GEOSPAN will provide the County with ongoing maintenance, updates and support of
licensed software products.

s  GEOSPAN will release software updates or new software versions to maintain compatibility
with new releases of ESRI products or any other products integrated with the obligue imagery
technelogy.

Image Refresh And Emergency Imagery

o  GEOSPAN will refresh Oblique Lmagery at no cost for any areas in the County affected by a
FEMA declared emergency. The imagery collection will begin within five days of FEMA

declaration

o GEOSPAN is also available lor non-FEMA declared omergencics as proposed in the Cost
seetion
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COMMERCIAL APPLICATIONS OF
GPS-ASSISTED PHOTOGRAMMETRY

W, J, Trevor Greening
Bruce A. Chaplin
David G. Sutherland
D. Eric DesRoche

Measurement Science, Inc.
61 Inverness Drive E., Suite 203
Englewood, CO 80112

INTRODUCTION

GPS-assisted photogrammetry allows for a significant reduction in the amount of ground
control required to support photogrammetric mapping campaigns. GPS technology is uti-
lized to determine the camera station coordinates at each instant of exposure. These data
are introduced as additional observations into a ‘combined’ block adjustment, resulting in
densely controlled blocks with highly uniform accuracy distribution. The considerable
economic advantages of these techniques when compared with the conventional approach

is evident, especially in cases where conventional ground control is expensive or impos-
sible.

These techniques have recently been declared operational and ready for practical appli-
cation by a number of members of the photogrammetric and surveying engineering com-
munity. Although still likely to undergo considerable refinement in the near future, meth-
odologies are already available which are capable of yielding the accuracies required for
most scales of mapping. The economic advantages of implementing the system as it stands
far outweigh the need to wait for these refinements. However, the effective application of
GPS technology to photogrammetry requires an integrated approach addressing the photo-
grammetric and geodetic issues, in addition to the GPS technological aspects. This paper
commences with a brief review of some of the primary geodetic considerations in GPS—
assisted photogrammetry — coordinate systems and datums, the antenna-camera offset
vector, ground control requirements, and the problem and solutions associated with geoi-
dal modeling and orthometric height estimation techniques. These aspects require rigorous
and careful treatment if the full potential of the technique is to be realized. Failure to deal

effectively with the geodetic details may result in severe degradation of the results (Chaplin
et al., 1994).

Finally, the paper summarizes the operational implementation and results of three com-
mercial mapping projects which were recently undertaken within the United States. These
projects were conducted outside the controlled environment of research projects, and re-
lied solely on GPS-assisted photogrammetry for the determination of the aerial triangula-
tion (AT) solutions. The successful completion of these projects further emphasizes the
operational viability and economic advantages of the techniques.

COORDINATE SYSTEMS AND DATUMS

‘The meaningful representation and interpretation of the results of the GPS—assisted pho-
togrammetric solution is dependent upon the use of appropriate coordinate systems and
datums. The transformation of coordinate values between systems also requires special
attention.

Reference coordinate systems in satellite geodesy are global and geocentric by nature,
because the satellite motion refers to the center of mass of the earth (Seeber, 1993). There-
fore, the integration of GPS techniques into photogrammetry results in accurate spatial
positions for the camera stations relating to the World Geodetic System of 1984 (WGS 84).
However, the results of the photogrammetric block adjustment to be utilized for mapping
are generally required referenced to the national horizontal and vertical datums. The hori-
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zontal datum is usually referenced to a best fitting ellipsoid, which may not coincide with
the global ellipsoid system. In addition, elevations required for mapping are orthometric
elevations relative to the geoid, an equipotential surface which, very nearly, coincides with
mean sea level. GPS vyields ellipsoidal heights relative the WGS 84 ellipsoid. The rela-
tionship between the two datums — geoid and ellipsoid — must be known, or estimated in
some way if the GPS—derived ellipsoidal heights are to be transformed to the orthometric
heights required for mapping (Chaplin et al., 1994). Values for the geoidal undulation may
be obtained from suitable ‘published’ geoidal models or by local modeling techniques.

ANTENNA-CAMERA OFFSET VECTOR

The GPS positions collected during the photographic mission are referenced to the an-
tenna phase center, and appropriate interpolation routines are required to derive the posi-
tion of the antenna phase center at each instant of exposure. The subsequent reduction of
the interpolated antenna position to the camera perspective center requires detailed knowl-
edge of the offset vector. This vector is usually determined by a close-range survey, with
angular and distance measurement between the camera fiducials and the antenna location.
Additional measurements are necessary to position the nose and tail in order to determine
the vector relative to the Aircraft Coordinate system.

The mounting of the antenna directly over the optical axis of the camera greatly simpli-
fies the measurement and subsequent modeling of the offset vector, since the vector is
reduced to a single vertical component. The extrapolation of the position of the camera
perspective center from the interpolated antenna position requires some knowledge of the
aircraft attitude. This includes the effects of roll, pitch and yaw at each instant of exposure.
The angular components of aircraft attitude are determined by the bundle adjustment in the
form of camera orientation parameters. Bundle adjustment routines may therefore be modi-
fied to resolve the vector into the ground coordinate system at every iteration, based on the
updated values of the orientation parameters (Curry and Schuckman, 1993).

An alternative approach which allows for the rigorous reduction of the antenna offset
vector to the camera perspective center incorporates three—dimensional coordinate trans-
formations, and has the advantage that the angular components of the aircraft attitude are
correctly modeled. However, accurate values of the camera orientation parameters are re-
quired for best results. These data may become readily available with the advent of gyro-
stabilized camera mounts with digital output. Accurate camera orientation data can then
be recorded directly in digital format at the instant of each exposure (Chaplin et al., 1994).

GROUND CONTROL REQUIREMENTS

GPS—assisted photogrammetry allows for a significant reduction in the amount of ground
control required for photogrammetric blocks. The blocks are effectively controlled by the
GPS air stations, and in such densely controlled blocks there is little propagation of errors,
and the accuracy distribution within the block is highly uniform. In addition, accuracy
depends very little on block size, and is close to the mere intersection accuracy of homolo-
gous rays (Ackerman and Schade, 1993). As a result, geodetic ground control is no longer
required to control the accuracy of the photogrammetric block. However, as discussed
below, the establishment of some ground control does has significant advantages.

The inclusion of limited ground control has become accepted as a convenient method of
dealing with the problem of the datum transformatjon. Furthermore, the use of limited
ground control has another significant advantage, relating directly to the concept of self-
calibrating block adjustment in which the aim is to model and reduce residual effects in the
camera calibration. The inclusion of at least three ground control points in the photogram-
metric block adjustment is considered sufficient to adequately allow for the datum trans-
formation to the local geodetic coordinate system, as well as the reliable estimation of the
elements of interior orientation. A recommended control scenario would be the use of four
control points, one in each corner of a regularly shaped block, thus bracketing the project
area and adding redundancy to the solution.

In addition, since the ultimate aim of aerial triangulation is the reliable determination of
ground coordinates, a truly conclusive test on the accuracy of the solution is the inclusion
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of independent check points in the photogrammetric block adjustment (Cosandier, 1993).
Although the use of existing control stations is possible, datum inconsistencies may be
present within the control set. The establishment of a relatively sparse geodetic control
network by differential GPS techniques within the project area has a number of important
implications:

e if permanent monumentation is utilized, the existing national control framework is
densified to support future integrated surveying activities;

e a suitable subset may be selected to support the datum transformation and self—cali-
bration,;

e a homogenous set of check points is provided as an independent means of evaluating
the final AT solution; and

e the inclusion of well-distributed vertical control points in the new network enables the
problem of vertical datums to be addressed through the geoidal modeling techniques
discussed below (Chaplin et al., 1994).

As mentioned above, the elevations derived through the use of GPS techniques relate to
a reference ellipsoid such as WGS84, and are completely geometric in nature. The inclu-
sion of well-distributed vertical control points enables modeling of a local (relative) micro-
geoid, and the subsequent derivation of accurate orthometric elevations. The approach
utilizes plane or polynomial surface fitting techniques by the method of least squares, and
has been extensively implemented by the authors to support a full range of contouring
applications. The least squares residuals provide an indication of the ‘goodness of fit’ of
the surface to the existing control. The amount of vertical control required to adequately
model the geoid is a function of the nature of the terrain, and of the requirements of the
application being supported.

AERIAL TRIANGULATION (AT)

Photogrammetric block adjustments have traditionally been executed with reference to
particular map projections, such as State Plane coordinate or UTM zones. Vertical control
has always been referenced to a vertical datum representative of the geoid, which deviates
substantially from the uniformity of the ellipsoid (Curry and Schukman, 1993). The inte-
gration of GPS techniques into photogrammetry results in accurate spatial positions for the
camera stations relating to the WGS84 reference ellipsoid. The conversion of the positions
to a map projection or vertical datum based on the geoid prior to the block adjustment
degrades the solution, and is not recommended (Curry and Schukman, 1993). A simple
three—dimensional transformation can be made from the Earth Centered Earth Fixed (ECEF)
reference system to a local space rectangular (LSR) system for the purposes of executing
the adjustment (Curry and Schukman, 1993; Cosandier, 1993). This approach is highly
recommended since it is rigorous, thereby not distorting the geometry of the bundle, and it
affords the convenience of traditional northing—easting—up systems for fine-tuning the
adjustment. The adjustment results may then be transformed to State Plane, UTM or other
arbitrary coordinate systems, as required. The elevations can also be converted to a vertical
datum based upon the geoid, either through the use of high-resolution geoid models, or the
surface fitting techniques previously discussed.

The value of the self—calibration technique in aerial triangulation has been well-proven
(Ebner,1976). The concept of self—calibration involves the extension of the mathematical
model to include additional parameters that attempt to model the residual systematic errors
inherent in the real photogrammetric system (Granshaw, 1980). These may arise from ac-
curacy limitations in the laboratory camera calibration, and a deviation of the elements
of interior orientation from the laboratory calibrated values due to in situ environmental
conditions. These deviations will result in systematic effects occurring in the exterior
orientation and transformed ground control points, especially in the case of AT without
ground control. The use of two or three ground control points enables the reliable estima-
tion of the interior orientation parameters (Cannon, 1991).

As previously mentioned, the inclusion of a set of independent check points in the bundle
adjustment allows for a truly conclusive indication of the accuracy and consistency of the
final solution, and is therefore highly recommended.
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SUMMARY OF THE GPS-ASSISTED AERIAL
TRIANGULATION METHODOLOGY

The above constitute key geodetic issues which need to be addressed in appropriate
detail if project accuracy requirements are to be met effectively. Figure 1 below outlines a
rigorous, integrated approach to the GPS—assisted aerial triangulation procedure. This has
been successfully implemented by the authors on a number of commercial projects. In
principle, the photogrammetric bundle adjustment involves the simultaneous, 3-dimen-
sional adjustment of all observations in a single solution. The input into the GPS—assisted
adjustment therefore comprises the following appropriately weighted observations: re-
duced photo measurements, GPS—derived camera station coordinates, and ground control
values. The methodology discussed below applies directly to all three of the commercial
applications reviewed in this paper.

All photogrammetric measurements were undertaken on a Wild BC1 analytical
stereoplotter, with point transfer being undertaken with a Wild PUG device. An interior
orientation was undertaken on all photo measurements to reduce the observations to the
fiducial coordinate system, and to correct for systematic errors such as film and platen
deformation, principal point displacement, radial lens distortion, and atmospheric refrac-
tion. Photo measurements are not corrected for the effects of earth curvature, since the
bundle adjusment is executed in an LSR system, thereby not distorting the geometry of the
bundle. This system, however, still affords the convenience of a northing—easting—up sys-
tem for the fine—tuning of the adjustment and the interpretation of the results. The reduced
photo measurements serve as input into the adjustment.

All GPS data were collected utilizing state—of—the—art, dual-frequency geodetic receiv-
ers. Rapid—static surveying techniques were employed for the determination of the inital
integer ambiguities. During the photographic mission, all camera exposures are stored as
time-tagged events within the GPS data file. The raw data are processed using software
which incorporates sophisticated Kalman Filtering techniques, and On-The-Fly (OTF)
ambiguity resolution, when required. The OTF capabilities are therefore invoked in cases
of severe loss of lock only. Each instant of exposure is interpolated from the data using
cubic spline interpolation techniques, and subsequently reduced to the camera perspective
center. These WGS 84 positions are then transformed to the LSR coordinate system by
rigorous 3-D transformations prior to input into the adjustment. An origin for this system
is selected approximately in the center of the project area such that the LSR X,Y,and Z
coordinate axes are closely oriented with respect to the northing—easting—-up system.

The ground control coordinates are determined through static or rapid—static surveying
techniques, and the baseline vectors rigorously adjusted using 3—dimensional, least squares
adjustment software. The 3D—cartesian coordinates are then transformed to the LSR sys-
tem.

As mentioned, the bundle adjustment is executed and fine—tuned in the LSR coordinate
system. No parameters are included to account for systematic drifts of the airborne GPS
solution, although the capability exists. Initial runs inctude well—distributed control sta-
tions as independent check points, which provide a truly conclusive measure of the accu-
racy of the solution. The final solutions typically include all ground control points and
additional parameters for self-calibration to account for a deviation of the elements of

interior orientation from the laboratory calibrated values.

The final coordinates from the adjustment are transformed back to geodetic coordinate
values, and subsequently to the desired map projection, e.g., state plane, UTM. Note that
the elevations derived from this transformation refer to the WGS 84 ellipsoid. Final
orthometric elevations are derived through the application of ‘published’ geoidal models,
such as OSU91A or GEOID93. Alternatively, least squares surface fitting techniques are
employed to model a micro-geoid in the area of interest. The model is based upon existing
vertical control, and has the capability of yielding orthometric heights of appropriate qual-
ity. The technique utilized depends on individual project accuracy requirements, as well as
on the nature of the terrain within the project area.
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Fig.2. Charleston AFB showing the flight plan and ground control layout.

CHARLESTON AIR FORCE BASE

Large scale topographic mapping at a scale of 1" = 100’ with a 1 foot contour interval
was undertaken at the Charleston Air Force Base in Charleston, South Carolina. The project
spans an area approximately 5 km x 6 km in extent, requiring 141photographs at a contact
scale of 1" = 275",

Figure 2 shows the flight line layout and associated ground control scheme required for
a conventional AT solution — i.e., with no airborne GPS—derived camera station positions.
Required are 31 horizontal and vertical points and 42 additional vertical points yielding a
total of 73 control stations. The horizontal ground control was established to Federal Geo-
detic Control Subcommittee (FGCS) first order standards using differential GPS surveying
techniques, while the vertical control was performed to FGCS third order leveling stan-
dards. All points were targeted prior to the acquisition of the aerial photography.

Results

Static baseline initialization techniques were utilized at the beginning and end of the
flight to resolve the satellite ambiguities. In addition, OTF ambiguity resolution techniques
were performed and compared with the conventional kinematic solution. A conventional
self—calibrating bundle adjustment was performed in which the full set of 73 ground con-
trol points was utilized. The ground control points were assigned weights based on stan-
dard deviations of 0.1 m in the horizontal components and 0.05 m in the vertical compo-
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Table |
Charleston AFB: Comparison of AT Solutions

AT Solution | Ground Control | RMS - Ground Control No. of RMS - Check Points
[N E H - meters] Check Points| [N E H - meters]
Conventional ITHYV + 42V 0.042 0.029 0.007 - -

GPS-assisted 4HNV - 27 HIV 0.045 0.031 0.056

nent, with the photo measurements being assigned standard deviations of 5 jim. The solu-
tion yielded RMS values for the ground control components of 0.042 m, 0.029 m, and
0.007 m in northing, easting and height respectively. This result confirmed the high quality
of the photo measurements and ground control surveys.

A second AT solution was undertaken using camera station positions derived from the
continuous kinematic GPS observations along with the four horizontal and vertical sta-
tions indicated in Figure 2. The camera station positions were assigned standard deyiations
of 0.05 meters in all three components, while the horizontal and vertical positions of the
four ground control points were held fixed.

A summary of the results of the conventional and GPS—assisted bundle adjustments is
presented in Table 1. Similar results were obtained in the bundle adjustment solution using
OTF techniques to determine the satellite ambiguities. It is evident that the results are more
than capable of supporting the production of the required mapping.

JACKSON UTILITY DIVISION

This project is situated within and around the City of Jackson, Tennessee. The AT was
required to support planimetric mapping at two different scales: 1"=100" for the low alti-
tude photography and 1"=200" for the region covered by high altitude photo graphy (Fig-
ures 3 and 4). Facility and land-based elements on the finished orthophotographs were to
be located to a horizontal accuracy of £2.5 feet. The AT was also required to support the
generation of 4 foot contours within the area covered by the low altitude photography and
20 foot contours within the region of high altitude coverage.,

Twenty ground control points were established using conventional DGPS static and rapid
static techniques. FGCS first order (10mm + 10 ppm) standards were achieved. Elevations
(orthometric heights) were estimated from the GPS-derived ellipsoidal heights by means
of geoidal modeling techniques and were checked using GEOID93.

Results

The initial cycle ambiguities for the airborne GPS missions were determined in each
case utilizing the fixed baseline technique and the data were then processed in a continuous
kinematic mode. Both data sets were completely continuous throughout the flight mis-
sion, and no serious loss of lock was experienced, i.e., OTF ambiguity resolution was not
employed. The re-initialization performed after each photo mission verified the correct
determination of the ambiguities, and provided an independent check on the data process-
ing.

Low Altitude (1"=1000' Scale) Photography. An initial adjustment was undertaken in
which the AT was constrained to a single ground control point. The input data and subse-
quent output are presented in Table 2. As indicated, all image points were assigned stan-
dard deviations of 7pum, while the GPS—derived camera station coordinates were assigned
standard deviations of 0.05 m in X, Y and Z. The single ground control control point was
weighted at 0.001 m in X,Y and Z. All remaining control point values were included in this
adjustment as independent check points. Coordinate values were calculated using the AT
solution, and a comparison was made with the ‘true’ ground surveyed values. As indicated,
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Table 2
Jackson Utility Division AT Results
High Altitude Low Altitude
1" = 2000 1" = 1000’
all strips no cross strips all strips i
No. of strips 9 7 7
‘ No. of photos 179 150 120
No. of tie points 695 692 516 B
No. of ground control points I | [ "
' No. of check points 18 18 8 ? ‘ |
‘ ‘ Oxy-photo measurements 7um Tum 7um %
}1 OXYZ-alr station coords. 02m 02Zm 0.05m , fﬁ
] :
‘t RMS-photo measurements (x.y) 44 55 pum 3.7 43 m 3.8 48 um ¢
! RMS-air station coords. (X,Y,Z) | 0.13 0.1l 0.l4m | 0.10 009 O.llm | 002 0.01 0.03m ! 'E
RMS-check points {N, E, H) 032 038 040m | 030 049 047m | 0.8 0.1l 0.13m I
| |
Table 3 m

-_—

= F =0 mm e

Jackson Utility Division: Comparison of Tie Point Coordinates*
n!

: A Northing A Easting A Elevation
» [m] [m] [m] |
. RMS 037 0.34 0.46 ;
F ' JaverageA| 0.03 0.12 0.12 g
‘ ! 1
¥ *based on a comparison of 24 common tie points. '

- ==

RMS values of 0.18, 0.11 and 0.13 m in Northing, Easting and Elevation were obtained for
the independent check points. Final RMS values of 3.8 um and 4.8 pm resulted for the oy !
image coordinates. No additional parameters for self—calibration were introduced. The !
verification of the GPS—derived camera station coordinates was thus completed through '
the independent check points included in the first adjustment scepario. The final adjust- |
ment, and the optimal solution to be used for mapping, included all control points as con-
straints, while additional parameters were introduced for blockwise self—calibration.

=

. High Altitude (1"=2000' Scale) Photo hy. Once again, an initial ‘minimally con-
1 strained’ adjustment was undertaken. The results are presented in Table 2. As is indicated, )
E all image points were assigned standard deviations of 7 um, while the GPS—derived cam- t
y era station coordinates were assigned standard deviations of 0.20 m in X,Y and Z. The
\
4

control point was weighted at 0.001 m in X,Y and Z. All 18 remaining control point values
were included in the initial adjustment as independent check points. RMS values of 0.32,
| 0.38 and 0.40 meters in X,Y and Z were obtained for the independent check points. Final
- RMS values of 4.4 pm and 5.0 um were obtained on the image coordinates. No additional !
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Fig. 5. The Montgomery Co., Project Area and Flight Plan.

parameters for self—calibration were introduced. In an attempt to assess the importance of
the cross-strips, a second adjustment was performed. This was identical to the first adjust-
ment, however in this case the two cross-strips were removed. As indicated in Table 2, the
results are somewhat worse than the other solution. The final adjustment included all con-
trol points as constraints. Furthermore, additional parameters were introduced for the
blockwise self—calibration.

Comparison of High and Low Altitude Results. Twenty four tie points were common to
both the low and high altitude AT adjustments. Since the associated airborne GPS mis-
sions, photography and AT adjustments were completely independent, a comparison of
their coordinates provides insight into the quality of the results. Bearing in mind the differ-
ences in altitude, the results appear to be quite acceptable (Table 3). In particular, there
does not seem to be any significant displacement between the two solutions.

MONTGOMERY COUNTY, MARYLAND

The project area is situated within Montgomery County, Maryland. It is covered by
1"=1200' photography, thus providing economical coverage of the total project area (Fig-
ure 5). The AT was required to support planimetric mapping, with facility and land—based
elements on the finished orthophotographs located to a horizontal accuracy of +5 feet. In
addition, the AT was also required to support the generation of 5 foot contours within the
area of coverage. The final map scale is 1"=200".

Thirty five ground control points were employed. These included 11 existing National
Geodetic Reference System (NGRS) points and 24 new stations which were established
using DGPS techniques to FGCS first order standards (10mm + 10ppm). Elevations
(orthometric heights) were estimated from the GPS—derived ellipsoidal heights by means
of geoidal modeling techniques and were checked using GEOID93. The photo mission
was conducted on April 2, 1994 under excellent visibility and flying conditions.
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Table 4

Montgomery County AT Resuits

Phase 2
1" = 1200'

all strips no cross strips
No. of strips 26 21
No. of photos 427 150
No. of tie points 1240 692
No. of ground control points 6 6
No. of check points 29 29
Oxy-photo measurements 7um 7um
OXYZ-alr station coords. 02 02 03m 02 02 03m
RMS-photo measurements (x,y) 64 58 pm 57 5.0 uym
RMS-air station coords. (X,Y,Z) | 0.15 0.17 0.35m | 0.15 0.18 0.35m
RMS-check points (N, E, H) 025 024 038m | 034 0.24 045m

Results

The initial cycle ambiguities were determined utilizing the fixed baseline technique.
The data were then processed in a continuous kinematic mode. The data set was continu-
ous throughout the flight mission, and no serious loss of lock was experienced, i.e., OTF
ambiguity resolution was not employed. The re-initialization performed after each photo
mission verified the correct determination of the ambiguities, and provided an independent
check on the data processing.

An initial adjustment was completed, constrained to six ground control points. The input
data and subsequent output are presented in Table 4. As indicated, all image points were
assigned standard deviations of 7 um, while the GPS—derived camera station coordinates
were assigned standard deviations of 0.2 m in X and Y and 0.3m in Z. The six control
points were weighted at 0.001 m in X,Y and Z.

All remaining control point values (29) were included in the initial adjustment as inde-
pendent check points. Coordinate values were calculated using the aerial triangulation
solution, and a comparison made with the ‘true’ ground surveyed values. As indicated,
RMS values of 0.25, 0.24 and 0.38 meters in Northing, Easting and Elevation were ob-
tained for the independent check points. Final RMS values of 6.4 um and 5.8 pm resulted
for the image coordinates. No additional parameters for self-calibration were introduced.

The final adjustment, and the optimal solution to be used for mapping, included all
control points as constraints and full blockwise self-calibration.

In an attempt to assess the importance of the cross-strips, an additional adjustment was
performed. This is identical to the first, however in this case the five cross-strips were
removed. As indicated in Table 2, the results are slightly worse than those of the other runs.
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CONCLUSIONS

GPS-assisted photogrammetry has been shown to be viable over a wide range of photo-
grammetric mapping applications. However, the authors contend that considerable care
must still be exercised to ensure that accurate results are obtained. This is particularly true
of the geodetic aspects such as the kinematic and OTF GPS solutions and coordinate sys-
tems and datums. Failure to properly address the technical details can lead to the occur-
rence of gross systematic errors. The commercial applications described in this paper have
provided some insight into the results that can be expected for a variety of photo scales,
and give some indication of the effects of modifying flight line schemes, such as the impact
of the removal of cross—strips from a block.

The authors have identified several areas where improvements are required and where
further real-world experience will enhance the efficacy of the technique:

improvements to the robustness of OTF algorithms;
systems and techniques for rigorous aircraft attitude determination;
optimization of the design of strip, block and ground control configurations;

enhancement of modeling techniques for orthometric height estimation in areas exhib-
iting high frequency non-linear geoidal undulations (e.g., in mountainous terrain).
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6. With regard to the drawings,
a, the figure of the drawings to be published with the abstract is Figure No. 1
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
I:l as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figure is to be published with the abstract.
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PCT/US2013/032760

A. CLASSIFICATION OF SUBJECT MATTER
G06Q 50/10(2012.01)i

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)
G06Q 50/10; GOGF 3/048; GO6F 17/60; G06Q 30/00; G06Q 50/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:location, roof, property, report, image

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2002-123589 A (DAINIPPON PRINTING CO., LTD.) 26 April 2002 1-13
See paragraphs [0006]-[0009], [0018]1-[00261, [0031]-[0032]1, [0047]-[0053],
[00671-[0072], claims 1-2, 8-9 and figures 4-10.

Y US 2006-0036513 Al (JERRY WHATLEY et al.) 16 February 2006 1-13
See abstract, paragraphs {0024], [0032]-[0035], claims 1-2, 8 and figures
2-4b,

A JP 2001-306667 A (OSHIMA KENJI) 02 November 2001 1-13

See paragraphs [0014]}-[0017], [0029]-[0030], claims 1-3 and figures 7-14, 20,

A US 2009-0259568 Al (LEE CHUN KYOUNG) 15 October 2009 1-13
See abstract, claims 1-4 and figures 1-4, 7-9.

A JP 2006-031087 A (NEC CORP.) 02 February 2006 1-13
See abstract, claims 1-3, 7-8 and figures 3-4.

I:| Further documents are listed in the continuation of Box C. g Sce patent family annex,
* Special categories of cited documents: "T" later document published after the intenational filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
09 July 2013 (09.07.2013) 10 July 2013 (10.07.2013)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office e =2
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, OH Eung Gie
302-701, Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8744

Form PCT/ISA/210 (second sheet) (July 2009)
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Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2002-123589 A 26/04/2002 None

US 2006-0036513 Al 16/02/2006 US 2002-0052755 Al 02/05/2002

JP 2001-306667 A 02/11/2001 None

US 2009-0259568 Al 15/10/2009 EP 2033155 Al 11/03/2009
EP 2033155 A4 20/07/2011
JP 2009-540427 A 19/11/2009
JP 4933613 B2 16/05/2012
KR 10-1084374 Bl 16/11/2011
KR 10-2009-0015120 A 11/02/2009
US 2008-154740 Al 26/06/2008
WO 2007-142494 Al 13/12/2007

JP 2006-031087 A 02/02/2006 None
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To:
BROCKHAUS MARC A.

DUNLAP CODDING, P.C. P.O. BOX 1
CITY OK 73113 USA

6370 OKLAHOMA

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year)

10 July 2013 (10.07.2013)

Applicant's or agent's file reference
5129.854W0O

FOR FURTHER ACTION

See paragraph 2 below

International application No.

International filing date (day/month/year)

Priority date (day/month/year)

PCT/US2013/032760 18 March 2013 (18.03.2013) 19 March 2012 (19.03.2012)
Intemnational Patent Classification (IPC) or both national classification and IPC

G06Q 50/10(2012.01)i
Applicant

PICTOMETRY INTERNATIONAL CORP. et al

FURTHER ACTION

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;

lanations supporting such statement

in the international application

& Box No. | Basis of the opinion
|:| Box No.II  Priority
[] BoxNo.mm
D Box No. IV~ Lack of unity of invention
X BoxNo.v
citations and exp
D Box No. VI Certain documents cited
l:l Box No. VII  Certain defects

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/KR
189 Cheongsa-ro, Seo-gu, Daejeon

Korea
Facsimile No. +82-42-472-7140

Korean Intellectual Property Office

Metropolitan City, 302-701, Republic of

Date of completion of this opinion

09 July 2013 (09.07.2013)

Authorized officer
OH Eung Gie

Telephone No. +82-42-481-8744

Form PCT/ISA/237 (cover sheet) (July 20

11y

2432



International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2013/032760

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
Iz the international application in the language in which it was filed

I__—] a translation of the international application into , Which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. |:| This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43 bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. a sequence listing filed or furnished

D on paper

[:l in electronic form

b. time of filing or furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.
D furnished subsequently to this Authority for the purposes of search.

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I[)( July 2011)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2013/032760

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 1-13 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 113 NO
Industrial applicability (IA) ~ Claims  1-13 YES
Claims  NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: JP 2002-123589 A (DAINIPPON PRINTING CO., LTD.) 26 April 2002
D2: US 2006-0036513 A1 (JERRY WHATLEY et al.) 16 February 2006

1. Novelty and Inventive Step
1.1 Claims 1-12

1.1.1 Independent claim 1

D1, which is considered to be the closest prior art to the subject matter of claim 1,
discloses a method comprising the steps of: searching map information of selected real
estate information; determining real estate information which suits an input search
conditions including position information; displaying map information which has a searched
area where a property object contained in real estate information consisting of the searched
conditions; and determining a real estate contractor and selecting the real information
based on the search conditions including an area-along-the-railroad-line, area, room
arrangement and house rent (See paragraphs [0019]-[0025], [0031]-[0032], [0050]-[0053],
claim 1, 89 in D1). Claim 1 differs from D1 in determining a footprint of the roof and
determining predominant pitch of the roof. However, D2 discloses a method comprising the
steps of: displaying pictures of the property; and providing a summary of details such as
contact information, the address of the property, the type of property including a property
outline like a size (See paragraphs [0032]-[0034] in D2). Claim 1 would have been obvious

over D1 and D2. Therefore, claim 1 lacks an inventive step under PCT Article 33(3).

1.1.2 Dependent claims 2-12

The additional feature of claim 2 is identical to the feature of D1 in providing detailed
information on a specific property object, wherein the property object includes house rent,
room arrangement, conditions and map displaying interest of the geographic location of the
real estate (See paragraphs [0026], [0067]1-[0072], claims 1, 8-9 in D1). Claim 2 would have
been obvious over D1 and D2. Therefore, claim 2 lacks an inventive step under PCT article

33(3).

Continued on Supplemental Box

Form PCT/ISA/237 (Box No. V) (July 2011)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of : Box No. V

The additional feature of claim 3 is identical to the feature of D2 in that the details
include a summary of details such as contact information (See paragraph [0032], figure 2 in
D2). Claim 3 would have been obvious over D1 and D2. Therefore, claim 3

lacks an inventive step under PCT article 33(3).

The additional feature of claim 4 discloses the set of instructions comprising a first
computer readable medium of a first host system and a second computer readable medium of a
second host system, but this feature of claim 4 is considered to be a minor difference, over
the disclosure of D1 and D2, which falls under the general knowledge of a person skilled in
the art. Therefore, claim 4 lacks an inventive step under PCT article 33(3).

The additional feature of claim 5 is identical to the feature of D1 in identifying the
location of real estate for displaying property information (See paragraphs [0006]~{0009] in
D1). Claim 5 would have been obvious over D1 and D2. Therefore, claim 5 lacks an inventive
step under PCT article 33(3).

The additional feature of claim 6 is identical to the feature of D1 in receiving inputted
search conditions including location information (See claims 1-2 in D1). Claim 6 would have
been obvious over D1 and D2. Therefore, claim 6 lacks an inventive step under PCT article
33(3).

The additional feature of claim 7 is virtually suggested by the feature of D1 in that the
geographic location is selected by inputting a location (See paragraph [0067] in D1). Claim
7 would have been obvious over D1 and D2. Therefore, claim 7 lacks an inventive step under
PCT article 33(3).

The additional feature of claim 8 is virtually suggested by the feature of D2 in showing a
category of graphic objects and selecting object's dimensions (See paragraph [0035] in D2).
Claim 8 would have been obvious over D1 and D2. Therefore, claim 8 lacks an inventive step
under PCT article 33(3).

The additional feature of claim 9 is identical to the feature of D1 in displaying a
two-dimensional image and three-dimensional image of the position of the property object
(See paragraphs [0018], [0023], [0047]-[0049] in D1). Claim 9 would have been obvious over
D1 and D2. Therefore, claim 9 lacks an inventive step under PCT article 33(3).

Claims 10-11 further comprise determining the predominant pitch which includes determining a
plurality of pitch values, the predominant pitch being based on the pitch values. However,
the additional features of claims 10-11 are merely matters of design option when the general
knowledge in relevant field of the art is used. Claims 10-11 would have been obvious over D1
and D2. Therefore, claims 10-11 lack an inventive step under PCT Article 33(3).

The additional feature of claim 12 is identical to the feature of D1 in providing the
property object which includes a map displaying interest of the geographic location of the
real estate (See paragraphs [0067]-[0072], claims 1, 8-9 in D1). Claim 12 would have been
obvious over D1 and D2. Therefore, claim 12 lacks an inventive step under PCT article 33(3).

Continued on The Next Page

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of : Previous Page

1.2 Claim 13

Claim 13 relates to a system comprising two or more host systems, but it shares the same
technical features of a set of instructions with a claim 1. Accordingly, the same reasoning
as in claim 1 applies to claim 13. Therefore, claim 13 lacks an inventive step under PCT

Article 33(3).

2. Industrial Applicability

Claims 1-13 are industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[X Responsive to communication(s) filed on 10/20/2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
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4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-18 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-18is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})

1) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20141120
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1. The present application is being examined under the pre-AlA first to invent

provisions.

DETAILED ACTION
Status of Claims

2. Claim(s) 1-18 have been examined.

Drawings
Information Disclosure Statement
3. The information disclosure statement filed 10/20/2014 fails to comply with 37
CFR 1.98(a)(3) because it does not include a concise explanation of the relevance, as it
is presently understood by the individual designated in 37 CFR 1.56(c) most
knowledgeable about the content of the information, of each patent listed that is not in
the English language. It has been placed in the application file, but the information

referred to therein has not been considered.

Claim Rejections - 35 USC § 101

4. 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

5. Claims 1-18 are rejected under 35 U.S.C. 101. The claimed invention is directed

to non-statutory subject matter because the claim(s) as a whole, considering all claim
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elements both individually and in combination, do not amount to significantly more than
an abstract idea. The claim(s) is/are directed to the abstract idea of estimating area.
The additional element(s) or combination of elements in the claim(s) other than the
abstract idea per se amount(s) to no more than: (i) mere instructions to implement the
idea on a computer, and/or (ii) recitation of generic computer structure that serves to
perform generic computer functions that are well-understood, routine, and conventional
activities previously known to the pertinent industry. Viewed as a whole, these additional
claim element(s) do not provide meaningful limitation(s) to transform the abstract idea
into a patent eligible application of the abstract idea such that the claim(s) amounts to
significantly more than the abstract idea itself. Therefore, the claim(s) are rejected under

35 U.S.C. 101 as being directed to non-statutory subject matter.

Claim Rejections - 35 USC § 102
6. The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

7. Claims 14-18 are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated
by Thornberry (US 2010/0296693).
Referring to claims 14-18, Thornberry teaches:

e receiving [data] (see Thornberry Fig. 4A-B);
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e providing [data] (see Thornberry Fig. 4A-B);
The Examiner notes that the data provided and data received is non-functional
descriptive material because it does functionally affect the way in which the receiving

and providing are performed.

Remarks
8. In regards to the rejections under 35 U.S.C. 101, the present amendments have
overcome the prior rejections under this section. However, the amendments have
necessitated a new rejection under 35 U.S.C. 101. Accordingly, claims 1-13 are not in
condition for allowance because they are rejected under 35 U.S.C. 101.
9. In regards to the response by the applicant to the prior prior art rejections, the
Examiner notes that the applicant's remarks were persuasive and the rejections have
been withdrawn. The Examiner agrees that the prior art of record fails to teach
“predominant pitch” as explained in paragraphs [0076] to [0078] and Fig. 7 of the
applicant's specification. Predominant pitch as explained by the remarks and
specification is completely different than a pitch and involves a weighted average of
individual pitch factors for two or more portions of a roof according to the formulas and

description in the abovementioned paragraphs.

Conclusion

10.  Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MATTHEW ZIMMERMAN whose telephone number is
(5671)270-5278. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jason B. Dunham can be reached on (571) 272-8109. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MATTHEW ZIMMERMAN/
Primary Examiner, Art Unit 3684
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How to use Roof Pitch Calculator:

To estimate roof area, enter width and length {as shown in the measuring diagram below), and either Rise or
Pitch - second value will auto-calculate. Click calculate. The resuits will pop below the calculate button, and will
include: Rafter Length, Total Size / Area, and Pitch.

he approximate roof replacement prices above are calculated assuming removal of 1 layer of old shingles, 1

himney flashing, ridge vent and lce & Water Shield installation, for both 30 years shingles, and metal roof

aptions. If you want a more accurate price estimate, use our cost estimator tool

N

N

Using the diagram below, measure your roof from the ground, and enter building dimensions into the calculator

A3

#2 above, Enter the span {also known as gable side width), and the rise above the base line.

calculate your pitch and size, measure your roof and plug in your measurements in accordance with the
diagram below. Enter EITHER Roof Rise or Roof Pitch.

2} Pitch to Angle (Degrees) Calculator - enter pitch in the first hox - calculation is automatic,

Enter Roof Pitch:
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ABRSTRACY

A gel of instructions stored on one or more computer readable medium for
ibed herem. The setof
instructions generafly may include instructions for wWentifiing a geographic
bt

ontractors with 'azg son of infevest of the geographic

FUITRENG ON o oF more computer systems s descr
on of 3 rood, instruclions for defermining contact wiormation of one ar more
location of the rogl,

instructic g & footprint of the roof, instructions for delenmining
ps&ﬁsm» and pilelh of the roof, andior wetruchons for determining an estimated

racfing area based on the predominant pilch and the footprint of the roof

RESCRIPTION |

Electronically Transmitted: 2013 March 18

A NMethod and System for Guick Squsre Roof Reparting Do
Helated Applications [0001] Not &

X

Background

g:mi@a:t may be unsure of the amount Qf material ﬁeeﬁeﬁ andior the next

step in completing the progect. Generally, such pwners contact one or more
confractors for & sile visit. Each contracior must physically be present at the side

of the stucture o order o make 3 defermination on matens! neads andior time.

The tme and snergy for providing such an eslimals becomes laborious and

may be affected by contractor Uming, weather, contractor aducation, and the
fike. Ectimates may be vaned aven belween contractors & deteuninaton of
estimated squave foolage cau
Additonally

es;:sa@m&iy wﬁﬁ steeply pitched roofs. Completion of & proposed roofing project

sing vanance in supply ondering as wall
measwring an actual roof may be costly and potentially hazardous -

may depend on ease in obiainng | Siﬂ‘igﬁ?i ad roofing sstimate andior oblawming

reputable contractors for the *{}Qﬁnﬁ projec

[3003] lmages sve currently being used o measure objects and structures
within the images, 38 well as o e able to determine geographic locations of
poinds within the imags when preparng estimates for a vanety of construction

cousiruchon

projects, such as roadwork, conerete wark, and roofing. Estimating

VWO 3142406 A1
Application
‘P‘L N *U 5 :

Publication number
Publication typs
Application numbsr
Publication date
Filing date

Priority date {9
&lso published as

fnvantors
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Export Citation

%

Eabant Cilationg §

Extermnal Links: B

GLAINS (C

What is clawwed &

1. A set of instructions stored on one or more com gmater readable

for running on one of more somputer systems, comprising:

instructions for identfying 5 geographic location of 8 roof;

instructions for determining contact information of one or more o

within a region of interest of the geographic location of the roof a

instructions for determining & foolprint of the rogof;

matructions for determining predommant piich of the roof;

natructions for determining an estimated roofing srea besed on Yl
predominant pich and the footprint of the raof.

2. The set of instructions of elaim 1 | further comprising instruclio

providing & roof report, whevein the roof veport includes one orme
images of the roof, ane or move oblique imagses of the roof, the &
roofing area and contac! information of one of more contractor w

region of interest of the geographic location of the roof

set of instructions of claim 2, wherein the roof report el

1 information of the customer,

The set of instructions of claim 1 | wherein the one or more 0!

s
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ESTIMATE INSTRUCTIONS

Squars footage is the ampunt of fioor space you Nigve under a root inside or owside of
yi&m fiouse. Just Sgure the engthaf the room by the width. Do not count mulliple Soors.

2.5 Enter the number of lavers vou have that need to be removed, oy enler O F you would ke
1o install 3 new roaof over the exisling. Note most ciiss aliow only two layers.

3.3 The slespness of the iud s dem ned by the amount of riss in relstion o the smount of
fun and is expressed in eams ME pitch, 5812 pieh ete. Clic §< here 10 see & diagram 1o
fielp Sguve the plfch of vour s F@nf ¥ vour roof is mulli-piich just ender an average pltich.

4.} How close can we get a dumpster o the house? On a scale of 1-5 |, 1, being very close in
the driveway next {o the house, 5, being oul in the sivee! far from the house. This number
indicates the degree of difficulty in cleaning the job-site.

5.Y'Stards” are the number of imes the shingles will have o be instalied on another section of
roof that is it in & stralght contiguous ne with the previoss "start®. & o sided gable
oo with no valleys or donmers has 2 “starts”. Click here for heip.

5.3 "Duralion” architecturst shingles are instalisd on sbhout 95% of the homes we rooll
Chek here,

7. Wems; are usually instalied 2t rate of 1 per 300 square fest of altic Boor space.
Click here fov more info on al vent types.

- Many older homes have 348 inch phywood and really shouid have all new sheathing
installed. fany of the real old homes (80 plus vears old) have wood shingles and spaced
1 ¥ & deck boards. These homes must have new sheathing installed 10 span the spaces in
he deck boards.

Back ko Estimale Page
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Rollover Tar side roof strength test and simulation

T Chen, BEC Chanwa, M Mao.,, - Intermnational Jownatof ., 20T - Ts & Francis

- 8% 3 consaguence, the estimate that 75% of the cases had major damage to the far sids of the
roof is conservative. .. In Bhis test vig, load normal to the load platen and the rofation aﬁgie of the
Q@iﬁ“ are needed o calculate the energy ... Figure 38 Roof crush simulation madel. ..
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A model for predicting the potential diffusion of solar energy systems in complex urban
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of the shadawing fsclor, alf the butidng coverings of urban layout have been ..
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