Compose3D Edifice

Constructs Buildings [Beta test]
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INTRODUCTION

Edifice is designed to create and edit buildings as a mesh for 3D programs and games. It is
part of a suite of tools from Compose3D (www.compose3D.com) that help to design 3D
environments. The suite comprises:

Texture Manager - Manages and manipulates textures [Beta test]
World - Creates and edits landscapes and splats [Beta test]

Edifice - Edits buildings [Beta test]

WalkAbout - Allows you to walk full scale across your landscape and buildings [Beta
test]

Scene - Edits complete scenes with textures, landscapes, buildings, things and actors
[under development]

omOL

These tools are designed to work together but can be used independently.

3D Programming and Design

At present we are trialling 3D Engines, our current favourite being TrueVision3D (TV3D)
which uses Microsoft DirectX as its engine. In general, one thing we have noticed is a lack
of cohesive tools (at a reasonable price) so we have developed our own tool suite.

Some of our apps are in beta test and some are still being developed. Eventually we hope
to offer these as shareware with email support.

System Requirements

These tools have been written in Microsoft Visual Basic using .NET Framework 4. They
should not require super-fast PCs or Graphics Cards to run (although it helps). Basic
requirements are:

PC running Microsoft Windows 7 (or Windows Vista or Windows XP but we do not

test on these)

Microsoft .NET Framework 4

TrueVision3D SDK 3.5

DirectX (required by TrueVision3D)

Disclaimer

We would love your constructive feedback but please remember these tools are still being
developed. There will be bugs!
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PURPOSE

The purpose of Edifice is to provide a simple means of creating and editing buildings in 3D
applications. This is done by an editor that creates basic shapes such as walls, floors,
ceilings roofs etc. These shapes are the interpreted and rendered in 3D.

Features

Edits buildings with multiple shapes and floors
Editor features zoom, select, resize, move, copy, grid, undo etc
Generates basic shapes like:
o Walls, floors, ceilings and roofs
o Stairs, spiral stairs and ramps
o Circles, pies, arches, doors and domes
Allows you to specify parameters for shapes such as humber of steps for stairs
Live 3D walkabout in the building and terrain using an avatar
Links to textures in Texture Manager
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Concepts

In the 3D world shapes are made of meshes. A mesh is a mostly sets of triangles that are
put together to form shapes. What the edifice editor does for you is convert a 2D plan into
a 3D mesh. Sometimes the translation is simple; a wall is represented by 2 2D points
translates to 4 3D points. Sometimes it is more complex; a spiral staircase converts from 3
2D points to over 80.



USING EDIFICE

The main form is the editor that appears after you have opened or created a building.
Initially however, you will be asked to link to a Texture Library via the Options form.

Notes

Scale

Scale seems to be arbitrary in the world of 3D (unless someone knows differently). So the
convention we have adopted is 1 means around 10cm or 0.1 meters (or about 3 inches in
imperial). This seems to make the actors and buildings seem about right.

However, items can be scaled to suit so perhaps this convention is not needed.

Landscape

In our terms we use landscape to refer to the set of files you are using for your landscape.
You can place your edifice on a landscape selected from the texture library see World for
more details.

Coordinates

Coordinates referred to are in 3D, the convention is:
X — the left right coordinate system
Y — the up down coordinate (as if you are holding a piece of paper with a graph on it
upright in front of your scene)
Z — the depth looking into your scene

This is sometimes confusing as landscapes or plans are viewed from above and you expect
X, Y but you are actually looking at X, Z.

Map Placement

When placed on the height map all shapes are relative to (0, 0) in the design sheet. So
make sure you design your building around that point.

Overlapping

Avoid overlapping walls and floors as this tends to confuse the 3D rendering. Each of the
two shapes will flicker. If you align shapes so they tough you will also see no gap in
rendition.



Editor (Main form)

This form consists of a Toolbar, Toolbox, Edit information, Shape information, Texture for
shape, 3D Viewing window, Design sheet and Status bar.
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Toolbar

New edifice — displays the edifice properties form with a create option.
Open edifice — opens the texture browser in the Landscape folder and filters for
height maps for you to select.

o Previous map names — recent texture library files, click to open.

o Open previous file on start — when checked will automatically open your last
editing session.

Save — save the current edifice project.

o Save as - save the project as a different filename.

o Save WalkAbout file — show the Walkabout Options dialog to save your
edifice to a WalkAbout file. This file contains your edifice, textures, sky
sphere, height map and avatar information. It can be used with WalkAbout.

o Save file on exit — always saves the file when you exit.

Edifice properties — show and edit your edifice properties.
Delete — delete the selected shape.

Cut — cut the selected shape and place in the paste buffer.
Copy — copy the selected shape to the paste buffer.

Paste — paste shape from the paste buffer.

Undo — undo last action

o Undo list — click on the action to undo.

Snap to — turn the snap to grid on or off. If snap to grid is on then your shapes can
only be multiples of 10.



Snap to angle — snap to multiples of 45 degrees.
Centre on origin — centres the design view on the origin (0, 0).
Floor — enable floor editing. Turn off to clear floors from the design area.
Wall — enable floor editing. Turn off to clear walls from the design area.
Ceiling — enable floor editing. Turn off to clear ceilings from the design area.
Roof — enable floor editing. Turn off to clear roofs from the design area.
Stairs — enable floor editing. Turn off to clear stairs from the design area.
Play 3D — play the file in 3D. Available when the viewing selection is 3D. It resumes
from stop and refreshes any editing changes.
Stop 3D - stops the 3D playing.
Camera — turn the camera position on or off.
Options — shows and edits the options for the application.

o 3D Environment — options for playing the scene in 3D.

o Avatar — options for your avatar.
o Reload texture library — if it has changed.
o www.Compose3D.com — takes you to our website.
o Help — shows this manual.
Toolbox

The tool box on the left is made up of a list of available shapes to draw. Each shape is
drawn in the design window by clicking with your left mouse and dragging a rubber band to
the finish position. Shapes have between 2 and 4 points. If the shape requires more points
it will continue with more elastic bands until complete.

For circular shapes you specify the number of sides. This will increase the polygon count
but make the shape smoother.

Current shapes available are:

Balcony — is a small wall. Needs 2 points.

Ceiling — 4 point polygon ceiling.

> < Ceiling arch — the arch only rises to a certain height (specified by Height1
at one end and Height2 at the other relative to the base height), unlike
dome. Needs 4 points.

Ceiling disc — a circular flat disc. Needs 2 points, centre and edge.

Ceiling dome — the dome rises in an arc to meet the other side so the
height is determined by the width of the shape at each end. Needs 4
points.

Ceiling pie — a pie shaped ceiling area. Needs three points, centre and end
of two arcs.

Ceiling triangle — need not be regular. Needs 3 points.

Door — consists of a door portion with a wall above it.
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Floor — need not be regular. Needs 4 points.

Floor disc — circular floor area. Needs 2 points, centre and edge.

Floor pie — pie shaped floor area. Needs three points, centre and end of
two arcs.

Floor triangle — need not be regular. Needs 3 points.

Ramp — the arrow shows the up direction. Needs 4 points.

Roof — the arrow shows the slope up. Needs 4 points.

Roof arch — the arch only rises to a certain height (specified by Height1 at
one end and Height2 at the other relative to the base height), unlike dome.
Needs 4 points.

Roof disc — circular roof rising to the centre. Needs 2 points, centre and
edge.

Roof dome — the dome rises in an arc to meet the other side so the height
is determined by the width of the shape at each end. Needs 4 points.

Roof pie — pie roof rising to the centre. Needs three points, centre and end
of two arcs.

Roof triangle — need not be regular. Needs 3 points.

Stairs — arrow shows the slope up. Needs 4 points. You specify the
number of steps.

Stairs anticlockwise — spiral staircase that goes anticlockwise upwards.
Needs 3 points, centre and two arcs. You specify the number of steps.
Width is the width of the steps.

Stairs clockwise — spiral staircase that goes clockwise upwards. Needs 3
points, centre and two arcs. You specify the number of steps. Width is the
width of the steps.

Wall — needs 2 points.

Wall circle — needs 2 points, centre and edge.

Wall pie — needs 3 points, centre and end of two arcs.

Wall sloping — you can specify different heights for the start and end
points. Heightl will set the height of the start of the wall. Height2 will
specify the low point of the end of the wall.

Window — has two heights for the low and high point of the window. Res
rest is wall. Needs 2 points.




Edit information

The editing panel shows and sets: Edit information
Zoom — increments in 1/8 from 1/8 upwards. You zoom Zoom x1
using the mouse wheel.
Show level checkbox — when checked only the level shown in
the numeric box is shown. Shapes are linked to a floor level Shadow 0k
like a skyscraper.

| Show level 0=

Shadow checkbox — if checked then the level shown in the sector v
numeric box is shown as a shadow. This is useful if you are
lining up one floor with the one below or above it.
Sector — you can assign your shapes to sectors in your
edifice project. This is for large constructions like castles.
Not really implemented yet.
Shape information
When a shape is selected its properties appear in Shape information, index 17
the shape information and texture areas. The Type | Wall Group | Wl

index is simply the index in the list.
Label Wall on level 0 length 140.00

Type — is the type of shape. Level 0% Sector v
Group — is the group the shape belongs to

(wall, floor, ceiling, roof and stairs). Sides 1655 Steps 1655
Label — is a description of the shape. Width 0.00| | Seed 05334}
Level if the Ie_veI the shape is on. Height 0.0012] Height2 0.00/%
Sector — not implement yet.

Sides — the number of sides for a circular

shape.

Steps — the number of steps for a stair. [ Points |
Width — used in spiral stairs.

Seed — not implemented yet. Hover over the Points button to view a
Height1 and Height2 — used for doors, summary of the points. Clicking will
windows and sloping walls. Note: heights show the edit points dialog.

are relative heights to the base height of
the shape P(0).y.



Edit Points Dialog
The edit points dialog allows you to edit the points directly, bypassing the graphical editor.
Note: heights are relative heights to the base height of the shape P(0).y. The example

below shows a sloping floor with a base height of 10, the second point P(1).y is at the same
height while the last two points are +30 above (at absolute height 40).

o &

Poirts
® z Y {Height)
m 30.00 10.00
1 0.00 40.00 0.00
2 -40.00 40.00 30.00
3 -40.00 30.00 30.00

Angles

[ Snap points ][Hot.ndpohts] [Samd]a']g&a][[ﬁa’xﬂ]

Texture information

This area shows the textures associated with the Texture for Wall
shape. Depending on the shape there may be
more than one. Click on the texture in the list to
see the texture. Click on the texture to browse
the texture library.

The vertical tile numeric sets the number of time
the texture is tiled over the shape vertically.

The horizontal tile numeric sets the number of Horizortal tile 2H
time the texture is tiled over the shape
horizontally.



3D Viewing Window

Selecting 3D will run TV3D in the viewing window and will show your Avatar on the
landscape. You can move about the landscape with your Avatar:

Click and hold the left mouse button on

the 3D window;

o Drag it up to go forwards

o Drag it down to go backwards

o Drag it right or left to turn the avatar

Click and hold the right mouse button on

the 3D window; : POWSToaY

o Drag it up and down to swing the : ¥ TV3D6 5
camera higher or lower ‘ : '

o Drag it left or right to swing the
camera around your avatar

Use the space bar to jump

The camera icon will show you where you are on the design area. You can also drag and
drop the camera icon to another location in your design.

Design sheet

This is the main area where you place your shapes to
construct your building.

The dots on the background help you align shapes.

The main lines show (0, 0) on the sheet.

If you hover over a shape it is highlighted and its
summary details appear in the status bar. Here the
stairs are highlighted.

Clicking on a shape selects it. Light blue handles
appear on it. You can click on the handles and drag
them to different positions to change the shape.

Click on the shape to drag it to another place.

Hold Ctrl to copy the shape while dragging it.

Keys
Delete will delete a shape.
Ctrl-X will cut a shape.
Ctrl-C will copy a shape.
Ctrl-V will paste a shape.
Ctrl-Z will undo the last action.
Page up will move up a level.
Page down will move down a level.




Status bar

The status bar at the bottom shows:

Map |256 248 [182] Map coordinates of the upper left of the zoom
rectangle. That is the top left of your editing
window.

Cursor [413 474 [81] Map coordinates of your cursor over the editing
window.

Avatar [521 498 [50] Map coordinates of the avatar position.

Action: Complete. Any action being taken like loading a map. The
progress bar will increment and the action will
appear to the right. When progress is complete
they will become greyed.

Map coordinates are in the form X Z (Y) or width depth (height). Microsoft convention for
images seem to be 0,0 at the top left of the image.




Options

There are many user settable options to select. These have been grouped onto separate
forms:

Editor options — edits library paths and editor options.

3D Environment options — edits options for the 3D play back.

Avatar options — edits options for your avatar in the 3D world.

WalkAbout options — options for the walkabout file.

Editor options

The editor options screen lets you select options for the application.

[ Options - Editor - " l Iﬁq

Texture librany
Filename EATVADN Texlib My Teatures . Texlib
Default group [Dirt v]
Default theme [Castle ']
Editar
Initial tesdure tiling scale |8 =
| ok || cancel

L

Your options are stored in an XML file shown on the bottom of the options screen.

Texture library

This allows you to link to a texture library. This will store your landscape including any
associated splats and textures. The texture library is created and managed with Texture
Manager (see Texture Manager manual).

Filename — full path to the texture library (extension TexLib)

Default Group — once the texture library is opened you can choose a default group
for your texture browser

Default theme — similarly you can choose a default theme.

Editor

Editor options include:
Initial texture tiling scale — applies this number to factor the texture scaling across a
mesh. In this case how many times a texture will be put across an object such as a
wall compared to the size of the texture. Imagine wallpapering a wall. Bigger
wallpaper will cover more wall, the editor takes this into account when first creating
the wall, this setting only affects that initial setting, you can make your own manual
setting later.



Use OK to save your settings, cancel to exit without saving.

3D Environment options

These are general environmental variables for viewing your landscape.

|

Land floor Water DUDY Sy sphere Height map

[ Show land floor Show water

Land floor tile fa2ls Water tile 6= Map scale 200
Bdent {bath) 200 Water level 6l Height scale 1.00=

| ok || cancel |

Land floor — the texture for the base floor under the land (you can extend this floor
towards the horizon from your landscape — useful if you have say an island).

Show land floor — enables or disables the land floor.

Land floor tile — tiles the texture of the land floor (same in X and Z).

Extent — is the extant of the land or water in multiples of the map (2 would be
double the size).

Water DUDV - is the special texture for water in DUDV format. This allows the
water to move and also show reflections and refractions.

Show water — enables or disables the water effect.

Water tile — tiles the texture of the water (same in X and Z).

Water level — if the height of the water table.

Sky sphere — is the texture used for the sky sphere. Click on the image to browse
the texture library.

Height map — is the base landscape you place your edifice on. Click on the image to
browse the texture library if enabled (if you are editing it uses your current
landscape).

Map scale — is the scaling applied to the map in 3D across the width and depth (X, Z)
of the map.

Height scale — is the scaling applied to the height (Y) on the map.

Use OK to save your settings, cancel to exit without saving.



Avatar options

You can select an Avatar to wander around your landscape to help you visualise it. Here we
have chosen one of the TV3D examples of Rancor.tva (TrueVision Actor file). The other
parameters determine how your avatar reacts on the landscape and allows you to test
movement and access to areas of your map.

[ Options - Avatar : -: [iE-J1
—
Filename EATVIDNTexLib \Actors\rancor tva |:|
Animation [0 2= Walk sync factor b.00 = Scale 1.00=
Eye height % 50 = Agility 1.00=
Jump strength 1.00= Steepest slope 4500 = Max step 2.00=
Power 100.00 |2 Weight 100,00 = Drag 0.50=

Avatar stats Awatar top speed around 7 m.s.
Full tum in around 5 seconds.

m Jump height around 10 m.
Defaults )

Filename — the filename for the actor.

Animation ID — is the animation number used to walk the actor.

Walk sync factor — is a number that affects how fast our actor steps compared to its
forward motion. This allows you to synchronise the steps so it does not appear to
slide forward.

Scale — the scale of the actor (2 will double its size in all 3 dimensions).

Eye height % - the height of the actor’s eyes and hence the camera as a percentage
of the actors total height.

Agility — this determines how fast the actor can turn.

Jump strength — determines how high the actor can jump.

Steepest slope — in degrees is how steep the actor can go before slipping.

Max step — is the height of the largest step upwards the actor can take. Anything
bigger than this will halt the actor. This is mainly used for buildings.

Power — is the strength of the actor. This combines with weight for the Power to
Weight ratio that determines how fast the actor can go.

Weight — the weight of the actor.

Drag — the drag factor slows the actor when travelling fast so affects the top speed.

The Reset to defaults button will reset all the avatar parameters to their ‘factory’ defaults.
The avatar stats show how your settings will perform for the avatar when walking about the

landscape.

Use OK to save your settings, cancel to exit without saving.



WalkAbout Options

Show the dialog to save your edifice to a WalkAbout file. This file contains your edifice,
textures, sky sphere, height-map and avatar information. It can be used with WalkAbout.

|
|

Filename  E:\TV3D\Edfice\KawakawaWalkabout s (]

Screen YouTube (320,240) Width 8hd = Height 480 =
size fouTube wide (400,225
defaults
1 TV NTSC (640.480)
TV PAL (768.,576)
TV Wide (1024 576)
HD 720p (1280.720)

HD 1080p (1520,1080) ok || cancel
Full screen (0.0)

Type in the filename for the walkabout file; click the browse button (...) to browse for a file.

The screen size defaults contain a list of common formats for screen size; selecting these
will change the Width and Height settings.

Screen width and height specify the starting size of the screen. In WalkAbout the user can
change the screen size or toggle between a window and full screen. Using 0,0 starts
WalkAbout in full screen mode.

Click OK to save the walkabout file



Edifice Properties

Creating a new map gives you the Edifice Properties dialog with a create button instead of a
save. You can edit the edifice properties after creation.

P N

Edifice Properties =RACE X

Properties l Defaults ] Shapes ] Textures ]

MName |Demn:|

Description |Building demonstration -
Author |Blane

Sectors | Fosition on landscape (X.Z)

B =

Height on landscape ()
v Use offset 0.0 El:

Filename |E:"-.'I"-.-"3D"-.Cl:ump|:|se 30Edffice\Demo.Edifice

Created |5f'| 0/2012 8:38:38 am. Updated |5,-"I 072012 8:40:09 a.m.

By |Blane By |Elane

Cancel

W - e

Fields on the properties tab are:
Name — add a name for you edifice.
Description — a more detailed description.
Author — your name.
Sectors — list of sectors (not completely implemented yet).
Anchor position on landscape — is the X, Z position on your height map.
Height on landscape is the Y position on the Height map.
Use offset — if this is selected then your construct will be placed at the land height of
the X, Z position with the height as an offset. So if that were -10 it would be placed
10 below the land height at the X, Z position.
Filename is the name of the edifice file.
Created and updated are time stamps for edits. With the username in the by fields
of who created and last updated.

Defaults tab

This contains the defaults for your edifice project. These specify the default properties each
shape will be given when created. You can edit the shape properties to change this later
on; however, setting the default correctly will save lots of time later.

Each level is the same height.



|

Level height . Mumber of steps

Ceiling height : Mumber of sides

Dioor height ) Dioor angle
Window top height

Window base height

Balcony height

Width (2.g. steps)

Shapes tab
This shows a list of shapes in the project.

-
Shape cournt 26

1) Balcory on level 1length 0.00 PO-180.30,.160)0 P1(-180,40.160)

2) Stairs PO-20,0.100 P1(20,0.10) P2(20,30.60) P3(-20,30.60)

3 Flooron level 1 PO-90,20,60) P1(30,30,60) P2(50,30.200) P3(-50,30.200)

4) Wall sloping on level 0 length 50.00 PO-20,0,10) P1{-20.30,60)

5) Floor on level 0 width 10.00 depth 50.00 POG20.10.10) P1{30,10.100 P2(30.30.1
&) Wall sloping on level 0length 50.00 PO{20,0,10) P1¢20,30,60)

7) Balcony on level 0length 0.00 PO30.0.300 P1{30,10.30)

8) Wall sloping on level 0 length 50.00 PO{30.0.10) P1{30.30.60)

5) Wall sloping on level 0 length 50.00 PON-30,0,10) P1{-30,30,60)

10) Balcony on level 0 length 10.00 PO-30.0.10) P1(-20,10,10)

11) Balcony on level 0 length 10.00 PO20.0.10) P1{30,10.10)

12) Balcony on level 0 length 0.00 PO-20.13753,0,15.86207) P1(-20.13793,10,15
13) Floor on level 0 width 10.00 depth 50.00 PO-30,10.100 P1-20,10.10) P2-20..
14) Wall on level 0 length 59.81 PO-90.0.60) P1(-30.30.60)

15) Wall on level 0 length 60.00 PO{30,0,60) P1{30.30.60) —
16) Wall on level 0 length 0.00 PO-259.50476,0,60.19048) P1(-459.50476,30,60.19
17 Wall on level 0 length 140.00 PO-50.0.60) P1(-50.30.200)

18) Wall on level 0 length 180.00 PO{S0,0,200) P1(-50,30.200)

19) Wall on level 0 length 140.00 PO{30.0.60) P1{%0,30.200)

20) Wall on level 0 length 0.00 P030.0,400 P1{30.30,40)

Save




Textures tab

Shows defaults textures that you can specify. In the example below, when creating any
floor type the mosaic texture is applied by default.

-
Edifice Properties lg B |

| Propetties | Defaults | Shapes | Testures |

Texture court 0
Default textures By

Steps
Ramp
Wall
Roof
Ceiling
Doar
Window

Texture count is not implemented yet.
Click on the default texture to select it and view its thumbnail.

Click on the thumbnail to browse for a new texture in the Texture Library.



Texture Browser

Clicking on an image from the Texture Library will start the Texture Browser.

----- {= Lendscapes
----- £ Metal

----- 5 Nature

..... £ Paycho

Here you can browse Groups and Themes or search for a texture in your library. Once you
have found the texture you want, double click it to use it. The browser will exit and you will
have linked to the texture. If you want to cancel selection simple exit the browser using x.

More details can be found in the Texture Manager manual. To summarise:

Groups

Groups are like folders in a file system. Create a new group by right click on a folder or the
root Group folder and Add New Group. Folders can have sub-folders.

Search

Click on the search root to show the search screen. Leaving a field blank will not filter that
field. Folders below the search root contain some pre-set searches. You can add your own
by clicking Save Search As with a name.

Theme

Themes are similar to Groups as they allow you another way to organise textures. Textures
can be in a group and a theme. This allows you to organise your textures by function (e.g.
Group Dirt) and by theme (e.g. Theme Desert).



RELEASE NOTES

Release Beta v1.0.0

New Features

ToDo

BUGS

Automatic tile size for new textures

bounce off walls (try two vectors at left and right +-30" and see which hits, take the
other)

put default textures for tools

put version in shape file

add radius to shape

change to use TV_3DVector

add base height to shape

copy with ctrl+mouse

better default lable for shape

Tiling on steps is like laying out a carpet up stairs

sloping wall (from balcony to wall height at far end)

refresh construct on play

write validate in check shape + call when reading in

walking into balcony if above it and sloping walls

scale avatar

update walkabout library

convert camera to avatar so it follows the same rules as avatar and won't go through
walls etc

slope arrow on triangle roof

Multi-shape select, cut, copy, paste

Open door

check head height under stairs

check bump maps on walls etc

lighting

adding com objects at run time to add draw functions

show/hide lables and ud controls depending on the tool used (eg Height1, Height2)
grid size in options

Refocus camera on position by click right mouse button (ie looking forward)

Walk is too fast
Camera position when offset building is wrong

NEED for next release



