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1Getting started

Hayabusa Renderer 2.0 for Rhino (hereafter it will be called Hayabusa Renderer 2.0 for Rhino or Hayabusa 2.0) is a “Real
time renderer” which creates realistic 3DCG images from data you modeled with Rhino.
It reduces mockup creation on reviewing designs or presentation for customers and helps to save design lead time and costs.

Hayabusa Renderer 2.0 for Rhino enhanced its rendering function significantly by supporting multiple shadows, speeding up real
time tracing and providing Offline renderer (optional function) which allows you to have global illumination. For animation, you can

now set up with key frame for object motions and camera motions, and to change colors, parts and background.

We have been developing the product to make it as easy as possible to use, but please read this user guide carefully before

starting to use it.

If you have any questions, please contact a local reseller, or contact the following phone number or E-mail address.

Also if you get any problems or opinions while using it, please let us know.
We will consider your opinions for future development to make it more productive for you.

Developed by
GRAPS Co.,Ltd.

T 150-0031 BEVERLY HILLS 203 Sakuragaoka—tyo Shibuya—ku Tokyo Japan
Business hours:10:00~17:00

TEL 03-5456-2680 FAX 03-5456-2681
E-mail Hayabusa@graps.co.jp

English language e—mail support is provided. However, telephone support is only in Japanese.


mailto:Hayabusa@graps.co.jp�

1.1 Main features

Hayabusa 2.0Main features

Renderer

Rendering

Select one from these 3 rendering modes
-Standard rendering
-Advanced rendering

*Real time ray tracing

HDR/IBL: Select one from these 3 modes
-No HDR/IBL

-HDR/IBL (without Bloom effect)
*HDR/IBL (with Bloom effect)

Rendering mode on starting (HDR/LDR)Switchable

Global illumination rendering enabled by 3DsmartRender (Option:

path tracer)

Offline

File

Import/Save

Import/Save hyp2 file

Import Hyp file (Hayabusa 1.0 Project)

Import/Save Polygon, NURBS, Polygon&NURBS data

Specify NURBS divided parameter

Specify Unit, coordinate system

Reload function

Material/Camera/Light/Background Auto-setting when re—exporting data to

Hayabusa after editing in Rhinoceros

Edit

Camera

Switch camera

Set position, orientation and target point by bird's eye camera

Select projection method (perspective/parallel )

Specify view angle (Vertical view angle/ Parallel view angle

Import/Export Camera file(hcm?2)

You can use 3D mouse (3D Connexion products) to control the camera

Light

Light amount Up to 80

Specify light type (Parallel light/ Point light/ Spotlight)

Set light source color

Set attenuation for Point light and Spotlight

Set orientation and expansion of spotlight

Set position and orientation by bird's eye light

Set Ambient

Set minus light

Create shadow for parallel light and spotlight (up to 24)

Specify self-shadow

Specify shadow darkness and soft shadow

Turn light on/off

Import/Export light file (ht2)

Material

Material
(Lambert/Phong/Blinn/Clear coat/Glass/Metallic)

Set Self Luminance

lighting calculation from back ground image — IBL

Metallic display method (Standard/Classic)

HDRI/IBL

Set Bloom

Set Star

Set exposure

Set gamma

Set Diffuse Environment light
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Mapping Mapping (Texture/Bump/Specular/Environment Mapping
Projection (Plane/Sphere/Cylinder/Triplanar UV)
Operation Setting (Multiplication/Decal/Stencil)

Specify absolute Scale

Repeat setting
Specify Mapping direction (XYZ) and Reverse with Button

Set Mapping with Posture

Set Mapping display (position, rotation) with Number or Slider

Display Handler (Frame)

Display Mapping images as Thumbnail

Edit

Background Scene Import background image

Switch background

Background image display type (Sphere/Cube/Dome)

Background image type (Cube/Spherical/Light probe)

Change Floor Texture

Specify background color to display it in single color

Floor reflection

Set Floor roughness

Specify floor color to display it in single color

Specify background size.
Import/Export background file (hbg2)

Object NURBS Polygon Subdivision
(Tolerance, Topology ON/OFF, Topology Tolerance)

Display/Create shadow/Dropped Shadow per Object or Group

Animation Turntable motion

Camera Motion

Object Motion
Change Material/Part/Background

Move/Rotate Move/Rotate/Scale with Posture

Move/Rotate/Scale with Conversion panel

Global coordinate/Local coordinate

Absolute/Offset

Variation Change color by registering target object or color to change
Change part, Show ON/OFF

Scene graph Display Scene graph tree

Edit model group, Edit tree structure by drag & drop

Remove group or object

List materials

Action History Display Action History window
Restore action by double click
Show
Show Show absolute size function

Wireframe display

Hardware Anti—aliasing

Anti-aliasing (without motion)

Display info
Display Light Guide

Display Camera Guide

Display Shadow

Set Auto—Exposure

Tone Mapping
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Library

Material library

Display Material in material library data file as thumbnail

Apply material by drag & drop thumbnail

Background library

Import background by drag & drop

Tools

Camera matching

Camera matching calculation by specifying rectangle in still image with point.

Focus on object

Fit camera to selected object

Dropper function

Register/Apply material dropper

Copy object

Copy selected object

Export material

Still image

Export Fixed camera at once

Export Snapshot

Export registered camera snap

Export embedded Opacity (png, tif)

Movie

Export Animation movie

Export Turntable animation

Export camera motion movie

Others

UI

Customize operation (keyboard)

Customize move/rotate/enlarge camera (mouse)

Environment setup

Undo, Redo

Rendering quality/Real time ray tracing/Set
material/Display/Coordinate/View  mode/Library/Conversion  window/3D

Device




1.2 System requirements

Hayabusa Renderer 2.0 for Rhino System Requirements

Standard Renderer

High Quality Renderer

Ray tracing

Supported OS

Microsoft Windows 2000/XP/Vista

(Does not work on Windows95/98/98SE/Me/NT)

CPU

Minimum: Pentium IV 2.0GHz or higher

Recommended: Dual core or higher

Memory

2GB or higher recommended

Web Browser

Internet Explorer Ver 6 or later

Video card <Minimum system requirements> | <Minimum system requirements> | <Minimum system requirements>
DirectX9.0c  VRAM32MB  or | Supports DirectX 9.0c Shader2 Supports DirectX 9.0c Shader3
higher NVIDIA Geforce FX 5900 Geforce 8800 or higher
NVIDIA Geforce2 ATI Radeon 9800 or higher Video memory 512MB or more
ATI Radeon7500/8500 or higher

<Recommended system requiremen | Latest driver recommended
For onboard video chip ts>
Intel 845 G or later Supports DirectX 9.0c Shader3
Geforce 6800, FX 3400 or higher
Latest driver recommended recommended
M Activate HDR Mode
Video memory 256MB or more
recommended
Latest driver recommended
Network 1000 BASE/T recommended
Mouse

3 button mouse (wheel available)




1.3 Renderer

Haybusa Renderer 2.0 for Rhino can work with three types of real time rendering engine; High Quality renderer, Standard
renderer and Real time ray tracing. Standard renderer can work on low—end PC, but High Quality renderer and Real time ray
tracing need a video card above a certain performance level to work.

For System requirements for each renderer, please refer to the previous section “1.2 System requirements”.

Functional comparison

Item Standard Advanced Ray Note
Renderer Renderer Tracing
Shader type Vertex Pixel shader Pixel shader *1: Works on CPU
Shader(*1) + Ray tracing
Shadow Create X O O
Self shadow X O (@)
Material Lambert (@) (@) (@)
Phong O O O
Blinn X O O *2: Treated as Phong
(¥2)
Glass O @) O
Clear coat A O O *3: Phong base
(*3)
Metallic X (@) O *4: Flake display not available
(x4)
Mapping Texture (@) O O
Bump X O O
Specular X O O
Reflection O O O
Decal A O O *5: No lighting influence on Decal
(*5) texture
Stencil A O O *6: Combination of glass material
(%6) and decal or stencil is not
available
Environment O O O
mapping
Light Number No limitation Up to80 Up to80 *7: or lower than it depending on
(*7) (*7) (x7) your video card
Parallel Light (@) O O
Point Light @) ©) ®)
Spotlight (@) O O
Reflection on floor O O O
Ray Reflection X X O
Tracing Refraction X X O
HDR&IBL VRAM 256MBor X O ®)
more
recommended
Luminance Self Luminance A O (@) *8: You can set it but no Bloom or
(*8) Star effect.
Anti- Hardware O O O
aliasing Without motion (@) O ©)
Create Image Export O (@) (@)




2lnstallation

After installing Hayabusa 2.0, you can activate Hayabusa by licensing Hayabusa 2.0.
Even if the previous versionHayabusa 1.0 was installed, you can install Hayabusa 2.0 without uninstalling Hayabusa 1.0.

Here is how to install Hayabusa 2.0.

2.1

Install Hayabusa 2.0 itself
Rhinoceros Plugin

DirectX 9.0 (Check DirectX version and install it if you need to update it. )

Install Hayabusa

Here is how to installHayabusa 2.0.

Log in with Administrator privileges, and close all

applications.

Insert Hayabusa 2.0CD to CD—-ROM drive.

Open Hayabusa 2.0 CD, run Setup.exe in Hayabusa 2.0
Installer folder to start Setup wizard. Read message, then
click Next

Read Hayabusa user agreement, click Agree

Specify a folder to install Hayabusa and click Install to start
installation

When installation is completed, Setup completed message
appears. Read it and click OK

Pleaze read “Licensze agreement” below. Usze Paze down Key
to seroll.

Software License Aereement -

kA Impartanthek [
FLEASE READ THIS AGREEMENT BEFORE SOFTWARE
IMSTALLATION. THIS SOFTWARE LICENSE AGREEMENT

IS A LEGAL AGREEMENT BETWEEN YOU (ETTHER AN
IMDIVISUAL OR & SINGLE ENTITY) AND NTECHMNOLOGY,
WHICGH INGLUDES MTECHNOLOGY SOFTWARE

PRODUCTS ATTAGHED THIS AGREEMENT. BY
INSTALLING, GOPYING,
SOFTWARE 3
AGREE TO THE TERMS OF THIS AGREEMENT, DO NOT
INSTALL OR USE THIS SOFTWARE PRODUSTS, YOU

Do you agree “License agreement”? Press “cancel” then exit
installTo install this software, you must seree to the software
license aereement

<Back || Agee | [ Cancal

Select application software to be installed

ayapt
Version 2.0

[¥] Hayabusa2 0

G ¥.Program Fi Ies¥‘Hayabusa’2 i}

Reference...

¢Back || sl | [ Cancel

Setup completed

Setup completed
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2.2 Software Structure

If Hayabusa 2.0 is installed correctly, the following folders and files are created.

2.2.1 Hayabusa 2.0 Folder

The following folders and files are created in the folder where Hayabusa is installed (e.g. C: ¥Program Files¥Hayabusa2.0). The

file surrounded by red rectangle is Hayabusa's executable file.

Favorite Links Name Date modified Type -
[ Documents I documents 5/19/20096:18 PM  File Folder
i ico 5/19/2009 6:18 PM File Folder
By Petine: JJ image 5/19/2009 6:18 PM  File Folder
B Music L. lang 5/19/2003 6:18 PM  File Folder
More » . Resource 5/19/2009 6:18 PM File Folder
Folders v | Sample 5/19/2009 6:18 PM File Folder
J Giagram i . L ssttings 5/19/2009 6:18 PM  File Folder
B Adobe il Hayabusa.exe 4/3/20096:06 PM  Application E
| Apple Software Update | CsystemChecker.exe 3/31/200910:33 AM  Application
| ATRL | TIWebPreview.exe 3/27/2009 6:20 PM Application
J Bonjour H 2| Action.dll 3/27/2009642 PM  Application Extens.,
§ ca %) Application.dil 3/31/2008 540 PM  Application Extens.,
| CAM Development |%| BCGCBPRO950u80.dIl 7/7/200811:39 AM  Application Bxtens..
E Common Files |%| BCGCEProResIPM.dll 7/7/200811:39 AM  Application Extens..
|\ Google \%)| boost_log-veB0-mt-1_... 7/7/200811:47 AM  Application Extens..
|\ Hayabusa20E |%| boost_thread-vcB0-mt... 7/7/200811:47 AM  Application Extens..— |
| Hayabusa2.0) %] CommonULdIl 4/3/2008 6:02 PM Application Extens..
| Hewlett-Packard %) Core.dll 3/27/2009 6:41 PM Application Extens..
| InstallShield Installation Information |%| cosmo3d13.dll 7/17200811:47 AM  Application Extens..
)\ Internet Explorer %) Data.dll 3/27/2009 6:42 PM  Application Extens.
J Pod || DbgHelp.dil 7/7/2008 1147 AM  Application Extens..
B i % Freelmage.dil T/77200811:47 AM  Application Extens..
| Jasc Software Inc \%| FreelmagePlus.dll 7/7/200811:47 AM  Application Bxtens..
B Kodok ) gdiplus.dl 7/20/2008 10:52 AM  Application Extens..
l } Macromedia %) Graphics.dll 3/27/2009 642 PM  Application Extens.
G (%] ifl0.dll 7/77200811:47 AM  Application Extens..
| . m‘a'\-\:\:‘a{rﬂe:ytes Anti-Malware - | e _ _|_ :
r ‘ Hayabusa.exe Date created: 4/3/2009 6:06 PM
Application
Date modified: 4/3/2009 6:06 PM
i Size: 407 MB

2.2.2 Rhino 4.0 Plugin folder

Hayabusa is installed and the following files are created in Rhino4.0Plugin folder (e.g. C:¥Program Files¥Rhinoceros 4.0¥Plug—ins)

Nameﬁ Date modified Type Size

Favarite Links

[E| Documents |

B Pictures
B Music

Mere »
Folders - Hayabusa.rthp Hayabusa.tb
1 Microsoft -
. Microsoft. MET
/ Microsoft Games [

Microsoft Office
. Microsoft Silverlight
¢ Microsoft SQL Server Compact Edition

T, e e

Hayabusa.rhp Date crested: 3/4/2009 10:07 AM
RHP File
Date modified: 3/4/2009 10:07 AM

Size: 116 KB

Hayabusa.rhp Plugin which exports Rhino models to Hayabusa2.0

Hayabusa.tb Toolbar file to place Hayabusa.rhp on Rhino menu.
Hayabusa.tb.bak a backup file of Hayabusa.tb. This file is created when Hayabusa.rhp is loaded.
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2.2.3 Rhino Menu

When it is installed correctly, the following icon appears on Rhino menu bar.

2.2.4 Troubleshooting

If Hayabusa 2.0 is not created on the Rhino menu, do the following steps.

m When Hayabusa folder is not created in Rhino’s Plug—in folder
First, create Hayabusa folder under the Rhino’s Plug—in folder.
(Most of case , C:¥Program Files¥Rhinoceros 4.0¥Plug-ins)

You need to place Hayabusa.rhp and Haybusa.tb to this folder.

When Haybusa is not correctly installed, Hayabusa.rhp and Haybusa.tb are located under Hayabusa’s Plug—ins¥Hayabusa folder.
(Most of case , C:¥Program Files¥Hayabusa2.0¥Plug—ins¥Hayabusa)
Copy Hayabusa.rhp and Haybusa.tb to the Rhino’s Plug-ins folder.

C8 Open'W

Favorite Links
E| Documents
E‘I Pictures
B’ Music
Mere »
Folders Hayabusa.rhp Hayabusa.tb
. HayabusaZ 0E

. documents
J ico

.. image

. lang

.. Plug-ins

.. Resource

Hayabusa.rhp Date created: 7/28/2000 4:08 PM
RHP File
Date modified: 3/4,/2009 10:07 AM

Size: 116 KB




m Load Hayabusa.rhp
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Then start Rhino, open the Option menu to make sure if Hayabusa.rhp is in Plug—ins folder and install it.

[=]- Document Properties
i [-Rhino Render

. Mezh

. Units

.. Fage Units

[#- Dimensions

H ... Web Browser
[ Fhine Options
[#]- e

o Aligse s

[+]- Appearance
... Files

- General

- Mouse

... Keyboard

- Madeling Aids

- Context Menu
... Gelection Menu
... RhinoScript

... Render Options
... Rhin obdsil

o Alerter

-3
-

I
Flug=in= [Show Loaded Flug-ins =1
Mame ¢ [Twe  [Loaded [LoadP.. [LoadTi | &
ESD Systems Invision LHility “fes D Autom..  F
E,«uerter LUhtility Yes [m] Autom... F
EAnimatinnTnnls Litility hCH D Antom F
EDelﬂ Spline Systems Des..  LHility es D Autom..
[Blnimension Catalyst Utility res [m] Autom... F
EHayebusa Lhility Yes | Autom.. .
ENamed Fuosition Hility es D Autom..
EDblet Studio Litility res D Autom..  F
Eﬂhino 3-[ Printers Lhtility ez D Agtom..  F
Eﬂhinn Bonus Toals Litility hCH D Antom F
.Rhino Rendar Render  ‘“res O Autom.. F
ERhinUNET Manager Lhility res D Agtom..
ERhinoMail Lhtility “es D Agtom..  F
ERhinoScript Hility es D Autom..
Eﬂoland MODELA Player LHility “fes D Autom..  F
ESolidscape ModelWorks Lhtility ez D Agtom..  F
[Blstratasys Insicht Utility as [m] Autom .
EW&bBrowser ity es D Autom.. =
P e PEint e - PYPY
«1 | of
Properties... Install.. I
(=], 9 I Cancel | Help I

m Create Hayabusa Icon menu

Click Rhino’s Tools menu > Toolbar layout and select Hayabusa in the Toolbars dialog.

If Hayabusa is not found in the Toolbar collection files, open the Open toolbar collection dialog and select Hayabusa.tb to add to

the Toolbar collection files, then select it in the Toolbar collection files.

Transform | Toole  Analvze  Render  Help

Object Snap
3-D Digitizer

] Commands

i }DA '@ FhinoScript

Lock Docked Toolbars
Reset Toolbars

License Manager
File Utilities
Hyperlink,

Wish Browser

Galculator
RPH Calculator ...
Attach GHS Data..

Export Optione..
Import Options
Cptions...

Help

File  Toolbar

Toolbsr collection files:

Z7A IDIRPA(:

C¥ProramData¥hichls
Toolbars:

[JHele

[JHide clusters

[JLens Length
[]Light Tools

[ FEile Toolbar

Help

Toolbar collection files:

C:¥Program Fil
Toolbars:

|def'ault

e =¥Rhinoc. ¥Hayvabuza th

Open Toolbar Gollection

| | Hayshusa B

E 2 L A e 2 o B .

@ T
T R = =B [

D Haysbusath 2008/11/19 1317

2KB TB 77/

| I

27 BN IHayabusa.tb

= R0

TPV [Rhino 3 or 4 Workspace (b

= s |

2|

Hayabusa icon will appear in Rhino.



2.3 Setlicense

Here is how to set the license.

The license of Hayabusa 2.0 is a node lock license. You can use it only on the particular PC.
For obtaining a license, refer to 2.4 Apply for license on the next page.

A license is issued for the PC MAC address.

Here are the steps how to set a license.

m Create a directory on the c: drive called “glic” (C:¥glic)

Copy the License file (lic) to the directory.

You can copy it to other folder, but in that case, you need to specify the folder where the license file is in when you use
Hayabusa for the first time.

m Start Hayabusa 2.0 by clicking the shortcut on the desktop or from the Program menu.
When you copy the license file in C:¥glic, the license is obtained and Hayabusa is started.

m If you copy the license file to another folder other than C:¥glic,

the dialog shown to the right is opened when you start Hayabusa

There i lid license. (G:¥g¥GlicEnglishTest; c:¥gli
for the first time, select [Setting the license folder] and click [OK]. ere is no valid license. (G:¥g¥GlicEnglishest; c:¥glic)

Please choose how to run the application.

(O To run the trial version.

(®i5etting the license folder.

(O Setting the license server.

m  The Specify the license file dialog is open for you to specify the location of the license file.
Specify the folder where you copied the license file,and click [OK].

m When the license is certified, Hayabusa 2.0will start.
You do not have to specify the location of the license file after the first time.

m If you copy the license file to another folder other than C:¥glic, the place of the license file is memorized in the registry of
PC. When you change the license file from the place to the different directory,delete the registry key below.
When Hayabusa2.0 is started after it deletes it, the directory of the license file is specified again.

HKEY_CURRENT_USER¥Software¥Graps¥Glic¥License¥Hayabusa2.0¥folder



2.4 Apply for license

To get license file for Hayabusa, please contact local reseller.

http://www.griffinds jp/ contact/index.html



3Basic operation

3.1 Start Hayabusa 2.0

There are two ways to start Hayabusa 2.0.

3.1.1 Start fromHayabusaModeler(Rhinoceros 4.0)

When Hayabusa is installed, with the following commands you can use the function of exporting to Hayabusa renderer as a

Rhinoceros 4.0 plug=in.

m AC-Hayabusa (icon left click)
m AC-HayabusaOption (icon right click)

These commands can be performed by clicking Hayabusa icons which were placed on Rhino menu after installing.

% UDTsim2.3dm — Rhinoceros {Not For Resale Lah}

(Xicon)

17



Hayabusa 20 Operation Guide

3.1.2 3.1.2 Parameter settings

For detail information on each parameter, please see “5.1 Import Rhinoceros data” — “5.1.1 Export from Rhinoceros”.

Export Option x| I

—Material Type
i Rendering

* Layer
" Shadine

—Object Type
r' Falygon
+ MURES

—Wertex wald

[ weld
Fermissible range IDDm
(bazed on the unit)
Smoothing anele |3n
Flat O ~~ 120 Smooth

—Export invisible layer
(7 Mot export
r' Export

—Hayabuza Rendering bModel werl 0 Only )
{* HDR (heed special video card for use)
" LDR |

—Show Option

|7 Show export option when exporting

—Reload setting
[v Reload file

—'Wake—up setting

Hanyabu za dive ctory: ECT I

C:¥Program File s¥Hawabusa® Den¥Hayabusa

Cancel I

3.1.3 From Start menu

m  When you click Start (Windows), the Start menu appears.
m Select Program > Graps > Hayabusa 2.0

3.1.4 From Desktop short cut

m Double click the Hayabusa 2.0 short cut which is created when Hayabusa is installed.

3.1.5 From Quick Start toolbar

m If you register Hayabusa 2.0 on the Quick Start toolbar, you can start Hayabusa 2.0 by just clicking the Hayabusa 2.0 icon on the
Quick Start toolbar.
You can register Hayabusa 2.0 on the Quick Start toolbar by dragging and droppingHayabusa 2.0icon to the Quick Start toolbar.
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3.2 Exit

You can end Hayabusa 2.0 by selecting File on the menu bar > Exit.
You can also end Hayabusa 2.0 by clicking X (Close) in the top, right corner of the main window.
If the file has not been saved, a message appears to ask if you want to save it.

3.3 System checker

When you start Hayabusa, The system requirement program (System checker) is started on the PC where Hayabusa is installed.
Please note that the red marked items are not the hardware or software recommended in the system requirements, so they
may cause problems on starting system or showing data.

[N SystemChecker [_[O]x]
0s Microsofte Windows Vista™ Home Premium Service fack 1

Language Japanese

Account Administrators

IE Version ] [ sdlution

CPU Core(TM)2 CPU T7200 @ 2.006Hz

CPU Clock 2GHz

CPU Core 2

Memory Volume 2045.38MB

MAC Address 00:E0:E8:9C:EB:D2 Intel(R) PROA1000 PL Network Connection
GPU NVIDIA GefForce Go 7900 GS

GPU Vender NVIDIA

VRAM Volume 256MB

Vertex Shader 3.0

Pixel Shader 3.0

MaxTextureSize 4096 * 409 Solution

GPU Driver nvd3dum.dll

GPU Driver Date 20091730

GPU Driver Version 7.15.11.7948 Selution

DirectX Installed [ solution

Direct3D Enable

DirectDraw Enable Selution

The number of display 1

Reflesh Rate 60Hz

Resolution 1660 * 1050

Vista UAC Enable

Vista Aera Disable

This PC satisfies the requirements [y [ seetex | e

When you click the Solve problem button, nTtechnology,. inc. Support center web site opens.

System checker runs when you use Hayabusa for the first time, but after that it is not started any more.
If you want to check your PC’s system environment again, start Hayabusa by selecting Start > Program > Rhinoceros 4.0 menu.

. Rhinoceros 4.0 Metwork
I8 Hayabusa 2.0 Help
W Hayabusa 2.0 Connect To
E Rhincceros 4.0 Evaluation |
E Rhinoceros 4.0 Evaluation in Safe M ([ RN
@ Rhinoceros 4.0 Help

II_E.E SystemChecker (Hayabusa 2.0) I"' | Default Programs

m

Help and Support

ey —g——"r




3.4 Window/Tab Operation

<Window type>
Main window
This displays models. The menu bar and the toolbar are displayed at the top.

Scene graph window
This displays the model tree and the material tree.
You can select data or edit models (objects)’ structures.

Setup window
This is used to set up scenes.
You can set materials, cameras, lights, backgrounds, projects and animations.

Presentation window
All functions you need for presentation are put together here.
You can switch cameras, change colors, parts or backgrounds and control animations.

Library window
You can apply a material to the specified object by dragging and dropping it from the Material tab.

Hayabusa 20 Operation Guide

You can also take a background or a light set in a scene by dragging and dropping it from the Background tab.

Variation window
You can switch and hide/show materials and parts.

Action history window

Displays the history that you have performed in Hayabusa 2.0 and you can undo and redo the operations.

Conversion window
You can move, rotate and scale objects by entering number.

<Dock windows/tabs>

m You can freely move and dock each window to the top, bottom, right and left side of the screen by dragging the top grey title

bar. (The presentation window can be docked only to the top and bottom of the main window.)

m The Docking guide appears when you drag a window to the top, bottom, right or left side of the screen. When you release

dragging a window on the Docking guide, the window is docked to the side. If you do not want to dock a window to the side,

drag it while pressing the Ctrl key.
m You can also dock a window by double clicking the Title bar or the tab.
And you can release docking by double clicking the Title bar or the tab of the docked window.

m You can change the window to a tab by dragging the bar at the top of the window and dropping it to the other window.

(Depending on the combination of the windows, some may not be changed to tabs.)

m When the window is changed to a tab, the tab appears at the top of the window, and you can switch windows by clicking the

tab. The window changed to a tab can be switched back to a window by dragging the tab.
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3.5 Mouse operation

You can use your mouse to control cameras and lights and pick objects in Hayabusa 2.0.

<Control camera>

There are two kinds of modes for cameras, one is the Viewing mode where a camera is rotating around the target point, and the
other is the Walkthrough mode where a camera is rotating or moving like walking in the 3D space.

You can set a view mode to each camera individually. You can switch modes by selecting Setup> Camera, from the Presentation
window and by pressing F7 key.

Here is how a camera works in each mode.

You can customize the mouse operations for controlling cameras. (See “3.7 Customize operations”)

[Viewing mode]

Rotation: Pressing the right mouse button while moving the mouse right and left or up and down rotates the camera around the

target point.

V2

Move : Pressing the Shift key and the right mouse button while moving the mouse right and left or up and down moves the camera

& Ie
DLeft @Right
= =) # ‘@ Camer @’

@

@Up
1 @
DLeft @Right
<= =) # C_ Camera
®) O
@

parallel.

Forward/Backward: Pressing the Ctrl key and the right mouse button while moving the mouse right and left or up and down
moves the camera back and forth. With a scroll wheel mouse, you can move the camera back and forth by moving the wheel back
and forth.

@u
p T @
@ # Camer
l@Backward
&)
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[Walkthrough mode]

Rotate: Pressing the left mouse button while moving the mouse right and left or up and down rotates the camera around

itself.
@Up
£ (Vo
’ . C om D
& =) # Cam
.

@Down ®
Move: Pressing the Shift key and the right mouse button while moving the mouse right and left or up and down moves the
camera parallel.

®Up T @

v i # “— Cam —>
« # @ am ®

Lo
@Down

Forward/Backward: Pressing the Ctrl key and the right mouse button while moving the mouse up and down moves the camera
back and forth. With a scroll wheel mouse, you can move the camera back and forth by moving the wheel back and forth.

®Up
T ®

@ # Cam
l (@Backward

@Down
Here is how a camera rotates in the Viewing mode and the Walkthrough mode.
Model
Viewing mode Model Rotation

I [ ]

Rotation center =
\—/
Model
=) Right
Walkthrough mode '/
Rotation center =
Rotatio
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<Select Object>

To select an object, place the mouse pointer on the object that you want to select and double click it.
By default, an object which is at the most front within the bounding box is selected, but if you double click again while pressing
the Alt key, you can select another object behind the most front object.

Also, if you double click another object while pressing the Shift key, you can add the clicked object to the selection while
maintaining the current selection.

When you click or press the Esc key in an area where no object is, the selection is released.

* Select object

Double click

When selecting Double click

( | In order from the front
[AIt] + Select the next object

When selecting Double click

[Shift] Add to the selection while
T+ —

maintaining the current
selection

When an object is selected, the object is displayed in Shaded + Wireframe. (You can change the wire frame color displayed on
selecting. To change the wireframe color, select Environment setup > Show tab > Wireframe color.

Also, the selected objects are displayed as “Selected” in the Scene graph tree.

The number of polygon and the tessellation info of the selected objects are displayed in the Object tab in the Setup window and
the material info of materials attached to the selected objects is displayed in the Material tab.
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3.6 Assign function to key

Hayabusa 2.0 can control the following functions with using the keyboard short cuts.

Keyboard short cuts

Category Command Assign to key
File Open Project Ctrl+ O
Save Project Ctrl + S
Save Project As Ctrl +
End Ctrl +
Edit Undo Ctrl + Z
Undo Ctrl +Y
Show Show shadow Ctrl + K
Camera Guide Alt + C
Light Guide Alt + L
Information Ctrl + 1
Wireframe Ctrl + W
Show Still image with anti—aliasing Ctrl + Shift +
Full screen Ctrl + F
Window Show Presentation window Ctrl + P
Move window F2
Rotate window F3
Scale window F4
Coordinate System Local coordinate F12
World coordinate F11
Show view Save active Camera View F5
Retrieve View F6
Focus on the selected object Ctrl + G
Reset target point Ctrl + Shift + G
Material Select material group Shift + Alt + Number
Select material Ctrl + Shift + M
Apply Material Ctrl + R
Camera Switch Camera Ctrl + Number
Background Change Background Ctrl + E
Animation Stop animation (3%) Alt + S
Pause/restart animation (3%) Alt + P
Switch rendering modes Standard Renderer Ctrl + F1
High Quality Renderer Ctrl + F2
Real time renderer Ctrl + F3

To customize, you can register key operations.

To register functions, use the Customize function. (See the next section “3.7 Customize operations”)

X 1Customizing is available only for the animations that are selected in the Animation tab (Setup window) or the Presentation

window.
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3.7 Customize operations

You can customize menu bar items, keyboard operations and mouse operations in Hayabusa 2.0.

To customize, select the menu bar Window > Customize and choose a tab which you want to customize in the Customize

window.

<Customize menu bar/toolbar >

In the Command tab, you can add/remove icons and commands to/from the menu bar and the toolbar by dragging and dropping.

Categories: Each category in the menu bar and all commands
Commands: Command in each category
Description: Descriptions of each command

<Add/Remove icon to/from menu bar and toolbar>
In the Commands column (D), select an icon (or command), which you want to add.

m With the left mouse button, drag and drop the selected command in the menu bar or the toolbar to add.

m When you want to delete an icon (or command), select it in the menu bar or the toolbar, and click Delete in the right

click context menu.

Toolbars: Toolbars and menu bars which are currently set

Reset: Resets the changes which were selected in the
Toolbars tab

Reset All: Resets all changes

New: Sets newly

Rename: Changes toolbar names

Delete: Deletes the toolbars that you set. You cannot delete
the toolbars which are set as defaults.

<Keyboard short cut>

You can assign a menu bar command function to a short cut key in the Keyboard tab.

Category:

Each

category in the menu
bar(File/Edit/Function/Show/Window/Help)
Commands: Shows commands in each category

Current Keys:

Shows the keys which are set as defaults and the keys

are already set.

Press New Short
Cut key:

You can set a short cut key in the field.

Assign: Press when you assign the short cut key that you set.
Remove: Removes short cut keys that you set.
Reset All: Reset all keys to the default settings.
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Commands |Too|bars | Keyboardl Menu I Mouse I Options I
Gategories: Commands:
. Open Praject =
Add
Comparison model
ﬁSave Project
All Gammands [ 5ave: Project fis
FileExporthlaterial
FileExportCamera LI
Description:
Customize
Commands Toolbars | Keyboardl Menu | Mouse | Optionsl
Toolbars:
enu Beset I
W] Standard
Reset All I
Hew..
Rermamme I
Lelete I
Customize
.Oommandsl Toolbars  FKeyboard |Menu I Mouse | Optionsl
Category: Set Acceleratar for:
22 Y )
Commands: Current Keys:
fesiEn
Close =
Egmpar\son model m—
FileExportBackeround ﬂ
FilaFrrnetameara Press Mew Shortout Key: Reszet all
Description:
Glose
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<To add a keyboard short cut>

Example: Set up a short cut for the command to export a background (Select File > Export > Background)

m In the Category column (C), select “File” and in the Commands Customize
column (D) Select ”FileEXpOr‘tBaCkgrOUnd” Oummandsl Toolbars  Keyboard |Msﬂu | Muusel ODliUnSI
Category: Set Accelerator for:
T = || [D=raun e
Commands: Gurrent Keys:
Close —Iﬁss\gn
Ogir‘npar\son model o
FileExpartBackeraund =
FileF-nortiamera [ Press New Shorteut Key: Reset All
De=zcription:
Close
m In the Press New Shortcut Key field (N), press the Alt key and B as
the ones you want to assign. “Alt+B” is displayed in the field. When Gommands | Toolbars Keyboard | Menu | Mouse | Options |
. . Cats 3 Set Accelerator for:
you select “Alt+B” in the Current keys (U), the Assign button i il L
— IFMe ;I IDefauIt LI ﬁ
appears. Press this button to set it as a short cut. Cgmmands: Current Keys:

Add - Alt+B fissien
Glose -
g)?rtnparlson mode| Hemoyve I
Filn FurriCimmera = Fiess (o S (G Reget All I

Description: l—
Cloze I
m [f the short cut key that you want to assign has already been assigned, 78
the assigned command name is displayed below the field and you Gammands | Tookars Keyboard | benu | bouse | Options |
cannot aSSign |t Category: Set Accelerator for:
[Fite = [oetaui =l ﬁ
Commands: Current Keys:
Add - i
Close ﬂ Seslen
gngparlsun mode| T
PP amemtamera e ——— Resat Al
Description: IC'"HH—

Assigned to:
Show/Hide only Drawing wiew

s

Cloge
<To remove the assigned keyboard short cut> Customize
Example : Remove the short cut for the command to export a Commands | Toolars Kesboard | M | Mouse | Options |
background (Select File > Export > Background) IC—E:““' 5 iﬂ;;f::;e\eratw for: = ﬁ
m In the Category field (C) select “File” and in the Commands field (D) Gammands @y s

select “FileExportBackground” When you select “Alt+B” in the gi%ganm o
Current keys field (U), the Remove button is appears. Press this L o
button to remove it. Press New Shorteut Key: Reset Al

De=zcription: l—

Close
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<Customize other operations>
You can register functions to the toolbar in the Menu tab.

Show Menus for:

Shows the default menu

Reset:

Resets settings to the default status.

Select context menu:

You can set menus, which appear when clicking the right
mouse button, by dragging and dropping to the toolbar.

Reset:

Resets settings to the default status.

In the Option tab, you can customize how to display the toolbar and the menu bar.

Hayabusa 2.0 Operation guide

Commands I Toolbars I Keyboard ~ Menu I Mouse I Options |

#pplication Frame Menus: ~Context Menus:

Show Menus for:

=

Detault application menu. Appears
when no documents are apen.

Select context menu:

Hint: zelect the context menu,
change the page to "Gommands”
and drag the toolbat buttons into
the menu window

Close I

Show Screen Tips on

When you place the mouse on the toolbar icon, the name of

toolbars: the tool is displayed.

Show Shortcut keys in | Shows the short cut key

Screen tips:

Menus Show recently | Shows the commands, which you dont use recently,

used commands first:

depressed

Show full menus after a

short delay:

The commands which were used recently are displayed first

and all commands are displayed after a short delay.

Reset my usage data:

Reset settings to the default status.
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Toolbar
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[ Show shorteut kevs in ScreenTips

Personalized Menus and Toolbars
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¥ | Stow full menus sfter & short delay,

Beset my usaee data I

Close I
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4Environment setup

In the Environment setup dialog, you can set the PC environments and your preference items such as the rendering engine, the size of the
posture and the time of jittering.

When you select the menu bar Window > Environment setup, the Environment setup dialog appears.
In the Environment setup dialog there are several tabs that you can switch.

Some items require you to restart Hayabusa or reload the project file to set up.
The settings are maintained and retrieved when you start Hayabusa the next time.

4.1 Rendering quality

This switches the rendering modes, the anti—aliasing ON/OFF and HDR modes.

Rendering mode: This switches the rendering modes. Envitonmeniiselul
. . Coordinate | View made | Library | Conversion Window I 3D device |
M Standard Renderer Rendering that uses the DirectX standard Rendering qualty | sl time Ray Tracing | MateislSetup | Show
functions
. . . . . Rend de  |High Quality Renderer (Use Shader) -
M High Quality Renderer High quality rendering that uses a shader B < 2.t Renderer e Shace =
. - " - - ; Anti-al « Hardh With
M Real time Ray Tracing High quality rendering by the shader which tislinsing, Ll Herchuars e Without moticn
simulates reflection and refraction accurately it Sy I, - -
. . ) ) The smallest jitt .
Hardware Anti-aliasing Hardware anti—aliasing is available .Depending on B 150 | ', —
the video card, the HDR rendering Bloom effect HDR/BL  [Valid (with Eloom effect) =1
may be invalid.
Without motion Anti—aliasing is performed when the camera is
o ) . T . . ok | He A
Anti—aliasing: without motion Displacing (jittering) a viewpoint

position little by little randomly when there is no

camera and no motion makes less jaggy.

Jittering Quality: This specifies the number of jittering. The more
the number is, the stronger the anti—aliasing

without motion will be.

The smallest jittering radius: This specifies the maximum radius for jittering, If
you set this greater than 0.5, it gets blurrily.
HDR/IBBL: This specifies whether or not to do the
HDR/IBL process.

Winvalid:

This does not the HDR/IBL process.

W Valid (without Bloom effect):

This does the HDR/IBL process, but not the
Bloom process.

W Valid (with Bloom effect):

This does both the HDR/IBL process and the

Bloom process.
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4.2 Real time ray tracing

This sets the settings of the real time ray tracing.

This is enabled only when the rendering mode is Real time ray tracing.

This specifies the maximum number of the
reflection calculation when the camera is
moving. The reflection calculation by Real time
ray tracing takes long time. A smaller value like

1-2 is recommended for better response.

If ray tracing is not completed within the
specified number (reflection or refraction is still
continued), the surface of the object is displayed
in black.

In motion:  Number of
Reflection:
Number of Refraction:

This specifies the maximum number of the
refraction calculation when the camera is
moving. A smaller value lke 1-2 is
recommended for better response.

If tracing is not completed within the specified
number, the surface of the object is displayed in

black.

Environment setup

Coordinate | View mode | Library | Convergion Window | 3D device |
[ Real time Ray Tracine

Rendering quality

Ih motion

Number of Reﬂectiun
Number of refract\un

‘Without motion

Number of Reﬂectiun

Number of refract\un - |
A ST
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Material Setup I Show

i

Lo 1]

Feol | R

Without motion: Number of

Reflection:

This specifies the maximum number of the
reflection calculation when the camera is not
moving.

If ray tracing is not completed within the
specified number, the surface of the object is
displayed in black. Setting the number about 10
is recommended, because even if you set much
higher number, the next process will start
anyway when the tracing is completed.

Number of Refraction:

This specifies the maximum number of the
refraction calculation when the camera is not
moving.

If ray tracing is not completed within the
specified number, the surface of the object is
displayed in black. Setting the number about 10
is recommended, because even if you set much
higher number, the next process will start

anyway when the tracing is completed.

The smallest jittering radius

This specifies the maximum radius for jittering. If

you set this greater than 0.5, it gets blurry.

HDR/IBL

This specifies whether or not to do the
HDR/IBL process.

Winvalid:

This does not the HDR/IBL process.

W Valid (without Bloom effect):

This does the HDR/IBL process, but not the
Bloom process.

W Valid (without Bloom effect):

This does both the HDR/IBL process and the

Bloom process.
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4.3 Material Setup

This sets how to display metallic materials.

Show Metallic material: For Metallic materials, you can choose from two

. GCoordinate | Wiew mode | Library | Gonversion Window | 3D device |
display methods, Standard and Older format Rendering qualty | Feal time Fay Tracins | Material S2tp | Show
(Hayabusa 1.0).

Show Metallic material IStandard ;I

The default is Standard.
With Standard, when you see the object, which is
attached a metallic material, from a distance, the

metallic flakes disappear. With Older format, the

metallic flakes always appear regardless of distance.

[ ok | #et e |

4.4 Show

This sets the wireframe color, the size of the posture and the color when the posture is selected.

Wireframe color: This specifies the wireframe color to be shown when |  EAWILIEUIEAT

Coordinate | View made | Library | Converzion Window | 3D device |
Rendering quality I Real time Ray Tracing | Material Setup

Wireframe calor ||:| ]

. . . Posture scale  [1000 = [ |

which is selected when you are operating the L
Selected Posture I I

posture. color [

you select an object.

Posture scale: This specifies the size of the posture.

Selected Posture color: This specifies the color of the arrow or the circle

o | e | mEe |

45 Coordinate

This specifies the coordinate direction and units.
The settings here are the defaults when the file is read, they are not applied to the current scene directly.
If you want to change the settings for the current scene, select Setup > Project and change the values in the dialog.

Coordinate System: This specifies the default coordinate direction for

importing a new model. The direction that you set Rendﬁjrlng quality | Real time Ray Tracing I Material Setup I Shaw |
Coordinate I Wiew mode | Library I GConversgion Window | 30 device

here becomes the default one, but you can change it
When Importing Model.

in the option settings in the open file dialog before

importing a model. Coordinate System |Z-UP—-LP ;I

Unit: This specifies the default unit for importing a new Wi Uugeié = =

Move Scene to center

model. As with the default coordinate, you can Configuration [ «

change this before importing a model.

Move scene to center: When this is selected and you import a new model,

the model is moved to the center of the scene

[ ok | #em |

automatically.
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4.6 View mode

This sets the starting view mode (Viewing/Walkthrough).

Viewing mode:

This specifies the default coordinate direction for
importing a new model .

The direction that you set here becomes the default
one, but you can change it in the Option settings in

the Open file dialog before importing a model.

Walkthrough mode:

This specifies the default unit for importing a new
model. As with the default coordinate, you can

change this before importing a model.

4.7 Library

Hayabusa 2.0 Operation guide

This specifies the default paths for the material libraries and the background libraries.

Material: This specifies the default path for the Material library
window.
Background: This specifies the default path for the Background

library window.

4.8 Conversion window

| Rendering quality | Real time Ray Tracing I Material Setup I Show |
Coordinate Vil ods: I Library I Conversion Windom | 3D device
When Importing Model.
View mode of Starting IVlewwng mode ;I
[ ok | #em e |
Rendering quality | Real time Ray Tracing | Material Setup I Show |
Coordinate I Wiew mods Conversion Window | 3D device

Material |O.¥Prugram FiIss¥Hayabusa?D¥Samu\e¥Materia|Litl Ref... |

Backeround Scene |G:¥Prngram FiIas¥Hayahusa'2D¥Samp\e¥Envirnnme| Refere...l

This sets the units for Move and Scale. In the Conversion window, you can set the positions of objects, cameras and lights.

Move: This sets a unit for the Move conversion window.
You can choose from mm, cm, m and inch.
Scale: This sets a unit for the Scale conversion window.

You can choose from Percent and Decimal number.

Associated with Posture:

When this is selected, the Conversion dialog is

opened associated with the posture.

31

ok | xesn | amw |
| Rendering quality | Real time Ray Tracing | Material Setup I Show |
GCoordinate | Viem mode | Library Conwersion Window 30 device
Units uzed for display
Move |mm ;I
Scale IDeclma\ rumber ﬂ
Aszociated with
Show ¥« Posture
[ ok | #em e |
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4.9 3D Device

Controlling cameras with 3D CONNEXION's SpaceNavigator is available.
When you want to use SpaceNavigator, connect your PC and the SpaceBall. For further information on SpaceNavigator, refer to
SpaceNavigator's documentations.

Action: This defines the directions of moving and rotating Environmenti=sity
. . . Renderi It Real time Ray Tr Material Set Sh
operations. The action for CAD systems is e e e R N T
Coordinate I View made | Library I Converzion Window

opposite to one for CG systems.
SpaceNaviegator

Move value: This sets the distance of the Move operation.

Betion IORD system ;I

Rotational value: This sets the quantum of the Rotate operation.

»

[aye valis |1 0o

+

»

Ristatiorallvalie: |1 Doo

4

o | e | mEe |
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5Import/Save files

5.1

Import Rhinoceros data

5.1.1 Export from Rhinoceros

m  When you click Hayabusa button ﬁ in the Rhinoceros tool bar with the left mouse button, the data in the Rhino scene will be imported

to Hayabusa.

Hayabusa 2.0 Operation guide

m  When you click Hayabusa button with the right mouse button, the Output setting dialog appears for you to set the output settings.

Since the setting data is saved, you do not have to set them every time when you output a file.

Material Type: Rendering: This exports the rendering color as a
material.
Layer: This exports the layer color as a material.
Shading: This exports the shading color as a
material.
Ohject type: Polygon: This exports after dividing into
polygons in Rhinoceros.
NURBS: This exports to NURBS without dividing into
polygons in Rhinoceros.
Vertex weld: Select this when you want to export to polygons after welding the

adjacent vertices.
This is available only when you select Polygon as ohject type for exporting.
This sets the Permissible range and the Smoothing angle.

Export invisible layer Not export: This does not export the data in the
invisible layers to Hayabusa.
Export: This exports the data in the invisible
layers to Hayabusa.

Hayabusa HDR: This starts Hayabusa in HDR mode.

Rendering Mode
LDR: This starts Hayabusa in LDR mode.

Show Option When this is selected and you click the Hayabusa button, the Export
Option dialog appears. Then when you click the OK button, the data will be
exported.

Reload setting When this is selected and importing Rhinoceros data to Hayabusa,

materials, backgrounds, lights and camera data in the scene will be

reloaded.

Wake—up setting

When exporting data, the specified Hayabusa.exe is run. When you click
the Edit button, the Open file dialog appears for you to specify a Hayabusa

program to run.

<Notes>

m  Some errors may occur if you import the NURBS data, which was created with other CAD or 3D modeler programs, to Rhinoceros and output

them to NURBS.

Material Tvpe
) Rendering
(&) Layer
(1 Shading

Object Type
(®) Polyeon
(JNURBES

Wertex weld

[wield

Permizzible ranee T
{bazed on the unit} :D.DD‘I

Smoothing angle a0
Flat 0 ~- 180 Smoaoth

Export invizible laver
(%) Mot export
) Export
Hayabuza Rendering Made( VerlD Cnly )
(O HDR Need special video card for uzed
(*LOR.
Show Option
[ Shaw export option when exporting
Feload setting
Reload file
Wake-up setting
Hayabuza directory: EDIT

[cx F‘rogra m Files¥ Hayab.usaé.ﬁiéhayébusa.exe

| OF, ] [ Gancel

In that case, you can avoid the error by outputting to Polygon when outputting the data from Rhinoceros.
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5.2 Import project data

Start Hayabusa 20.
il Open T
Lookin: ) Condroler + 02 P @
m Select the menu bar File>Open Project | 2y e z Detamatiied_Tige e Tae
| et . e — 28
m Specify a file (hy2) to import. ‘ oﬂm
G
m When you click Open, Hayabusa starts importing the file. i
The file is imported as it is when it was saved. (m:
etk Fle name FhinaZHayabusa hyn2 > [0
m If you want to import a backup file, select Hayabusa2 backupfiles as a file type. e e = "
At this time, specify a backup file to import and the location to place the file.

Do not develop: The file is saved to a temporary folder, not saved to a particular folder.

The same folder: The file is saved to the same folder as its backup file.

Specified folder The file is saved to the specified folder.

When you select “Specified folder”, the Reference button is enabled for you to specify a folder to create the file.

<{What is backup file?>

When you select “Hayabusa backup file (hyp2_backup)” as a file type when saving the project file, not only does this save the model
geometries, material data, lights, cameras and background data, but also the linked data such as mapping images and background images are
saved together. This is helpful when you want to have the data in your notebook PC or backuplocation.

Backup file hyp2_backup
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5.3 Open Model

Select the menu bar File > Open Model to import additional data or comparison models.

Add Adds a model to the current scene.
Comparison model Imports models (or projects) for showing comparisons.

53.1 Add

This imports a model to the current scene additionally.
m  When you select the menu bar File > Open Model > Add, the Open file dialog appears.

m Specify a project file to import(hyp2, hyp2 backup)and click OK. The praject file will be imported to the current scene additionally. The
project file is displayed as a additional model in the Scene graph tree.

5.3.2 omparison model

This imports a current model and a model to be compared.
m  When you select the menu bar File > Open Model > Comparison model, the Open file dialog appears.
m Specify a project file (hyp2, hyp2_backup)to import and click OK. The project file is imported as a comparison model.

m For how to show comparison models, see the section “Presentation/Show Comparison”.

5.4 Open Hayabusa 1.0 project

m Select the menu bar File > Import >Hayabusa 1.0 project.
m Specify afile (hyp) to import.

m When you click Open, Hayabusa starts importing the file.
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5.5 Save data
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m  Select the menu bar File > Save Project As.

m  Enter a file name (hyp2)to save as. When you select “Hayabusa backup file (hyp2_backup)” as a file type, not only does this save the
model geometries, material data, lights, cameras and background data, but also the linked data such as mapping images and background
images are saved together. This is helpful when you want to have the data in your notebook PC or backup location. For information on

backup files, see 5.2 “Import project data”.

m  Select one of the following three data types of saving and click Save.

Save as Polygon& NURBS: This saves both data. Just after importing data, the saved polygon information is displayed. You can subdivide
polygons after importing data, because NURBS s also saved.
Save as NURBS: This saves data as NURBS. The polygon information displayed will be lost.

Save as Polygon:

Data is saved as a polygon. NURBS data will be lost, so the subdivision process cannot be performed after saving.

5.6 File output

You can export material, camera, light and background files by selecting the menu bar File > Export. The exported material files and background

files can be used as a library.

5.7 Import file

You can import material, camera, light and background files and Hayabusa 1.0 project files (hyp) by selecting the menu bar File > Import.
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6 Setup

After importing the model data from Rhinoceros you can set up materials, lights and backgrounds in Hayabusa to improve the model data's
quality for display and rendering.

6.1 Setup procedure

Setting up is done mainly in the Setup window and the Library window.
If you register materials and backgrounds which are used often, you can proceed the setup process effectively.

The Setup window has seven tabs (Object, Material, Camera, Light, Background, Animation and Project). To open the Setup window, select the
menu bar Window > Setup. To open the Mapping dialog to set mapping properties, click a mapping button in the Mapping section in the Material

tab.

The Library window has two tabs (Material and Background). You can drag and drop the data registered in the Library window to the scene.
To open the Library window, select the menu bar Window > Library.

Also, you can change the model structure and group models in the Scene graph window, and move, rotate and scale objects with using the
Conversion window or the Conversion guide.
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6.2 Scene graph

In the Scene graph, you can show the scene structure, group models and edit the model structure. To open the Scene graph window, select

Hayabusa 2.0 Operation guide

the menu bar Window > Scene graph. The Scene graph has two trees (Scene tree and Material tree).

You can do the following operations in each tree.

<{Scene tree>

Change name:

To change the name, click the name and edit it.

/ Gcene . Material b,

Move group:

You can move a group by dragging and dropping it.

Switch Show ON/OFF:

You can switch ON/OFF by selecting/deselecting the check box.

Group selected geometries:

To group the selected object, select an object, click the right mouse
button and select “Group selected geometries” from the right click

context menu.

Create New Group:

From the right click context menu Create New Group creates a new

group in the same level as the selected object.

Remove:

This removes the selected object.

- Scene

=] :I rook
=] CI SurfaceBody
& 230

& 235

[ £ Upperbody
-] B Joystick

[ (O Buttont

[ £ Buttonz

-] (3 Button3

-] (O Buttond

-] (O Buttons

-] CI SurfaceBody2

<{Material tree>

Change name:

To change the name, click the name and edit it.

Apply to object: To apply a material to the selected object, select an object, select a
material, click the right mouse button and select “Apply to Object”
from the right click context menu.

Create New: When you select “Create New” from the right click context menu,
the New material dialog appears. Enter a name and a type, and click
the OK button to create a new material.

Remove: From the right click context menu Remove removes the selected
object. You cannot remove materials in use.

Copy: From the right click context menu Copy copies the selected material.

Select Object from Material : To select all ohjects which have the same material, select the

material and select “Select Object from Material” from the right click

context menu.
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6.3 Set up project

This sets a coordinate and a unit for the project you are working on. To open the Project tab, select the menu bar Window > Setup > Project.

Select Scene: This specifies the registration address for a newly created [

item.

Coordinate System: The coordinate system is displayed in Yup in Hayabusa 2.0. _

This sets based on the coordinate used when the data was selact I J
RhinozHavabusa -
created. Scene
. . Coordinat

If you created the data in Zup, Zup—Yup is set. If you created ?sirst';'; g |z.up—>\.f.|_|p |
the data in Yup, Yup—Yup is set. Wi i =1

Unit: This sets a unit for data. Select the same unit as you used 0
when the model was created. To show models in absolute size

correctly and to calculate the camera matching and the
attenuation for point lights accurately, set the units correctly.
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6.4 Setup object
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This determines if objects are shown or hidden and shadows are created or not. Also, this sets the accuracy of polygon subdivision for NURBS

data.

To open the Object tab, select the menu bar Window > Setup > Object.

<Name>

Name: This displays the name of the selected object.

The name can be changed. You can also change it by clicking the
name in the Model tab in the Scene graph.

<Show>

Show: When this is selected, the object is displayed. You can also
show/hide an object by using the check box in the Scene graph
Scene tab or Switch Show ON/OFF in the right click context
menu.

Cast: This specifies whether or not the selected object will create
shadows.

When it is selected, the object creates shadows.

Dropped: This specifies whether or not the selected ohject will receive
shadows from the other objects. When this is selected, this
object receives shadows.

<Subdivision>

Number of polygons: The number of polygon of the selected object is displayed. When
the object is polygon data, it is displayed in gray.

Subdivision ~ Simple  setting | When the selected object is NURBS data, you can change the

button: subdivision number by clicking this button If it's polygon data,

[Rough] you cannot do it.

[Fine]

NURBS Subdivision Tolerance: Entering NURBS subdivision tolerance value and clicking Division

button subdivides the polygon with the specified value. The
smaller the value is, the smaller it will be If it's polygon data, you
cannot do it.

Apply topological processing:

When this is selected, the polygon is subdivided in relation to the
phase (Topology) of the polygon vertices against the entire
scene. When you press the Division button, the subdivision
process will be started.

This process may merge the adjacent vertices to represent the
smoothness of the surface, but in some cases, depending on
data, the polygon may be divided and result in an in unintended
shape. In that case, divide it again without checking.

Show

V¥ Display size
Shadow

¥ cast

W «Dropped

Mumber of Polyeons

[145528 |

Simple setting

Rough | Fine I

Detail

MURES Subdivision =
Tolerance 0.010 |2 ll

YT 0 o000 0060
Apply topological
- processing

Topology Tolerance 0.100 : r [

Merge

Division |7 Use global settings

Ciivision I

Topology tolerance:

When you want to perform a topological processing, set a
tolerance for merging vertices. The greater the value is, the
easier merging vertices will be, but depending on values or data, it

may be divided in a different shape from the original.

Use global settings:

You can set ON/OFF for the NURBS subdivision tolerance and
the Topology for each object. When this is selected, the polygon
subdivision is performed with the conditions set above and the
settings set individually on each object are ignored. (When the
subdivision is performed with “Use global settings”, the individual

settings are cleared.)

Division button:

This subdivides NURBS data into polygons based on each

setting value.
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6.5 Move/Rotate/Scale operation

With using the posture or the Conversion window, you can move objects, cameras and lights and scale objects.

<How to use the posture>
mWhen you select an object and click the left mouse button on the toolbar Move, Rotate or Scale, the posture appears.

J File Edit Show Function ‘Window Help

J 2 D & Hj . E ‘ @[ﬁ:“@“z Lacal coordinate [

mYou can move, rotate and scale the model by dragging the RGB arrow or the circle of the posture.

i it Ve

e, [t e
sSZLOLGL=T""R 008 i @eKs SEE, Y 3 ‘B O0e ekt pEMR. | BOP sSZLOLOL B OB o@eide s Eill.

Move posture Rotate posture Scale posture

mYou can change the posture position by switching the radio buttons in the Conversion dialog. If you choose “Center of object” and click “In
select”, the center of the posture is moved to the center of the currently selected object. If you click “Arbitrary selection”, the pointer
changes to a finger shape and the center of the posture is moved to the position where you clicked in the object.

mYou can switch the conversion direction between World coordinate and Local coordinate in the pull-down menu in the toolbar. F11 key
(World) and F12 key (Local) are also available to switch the conversion direction. However, you cannot scale in World coordinate.

World coordinate: This operates move, rotate or scale along the scene orientation. Even if the Scale — Local %]
target object has already been rotated, the coordinate system is not rotated Absc"”w‘ Gk 2
and the ohject is converted along the coordinate orientation. : Iizsz E : Iizzz E
z[tooo J2 z[tooo |
Local coordinate: The orientation of the selected object. For example, If the object has already Posture location- Center of
been rotated, the object is converted along the coordinate orientation placed () Crigin paint

(3) Center of Objec

Arbitrary <.

Specify the posture center
mif you select “Associated with Posture” in the Conversion dialog (Environment setup > Conversion window), you can associate the

after rotation.

Conversion dialog with the posture to display.

mYou can change the posture position by switching the radio buttons in the Conversion dialog. If you choose “Center of object” and click “In
select”, the center of the posture is moved to the center of the currently selected object. If you click “Arbitrary selection”, the pointer
changes to a finger shape and the center of the posture is moved to the position where you clicked in the object.

<How to use the Conversion dialog>

mWhen you select an object and right click the toolbar Move, Rotate or Scale, the posture appears.

mEnter values in the Absolute field or the Offset field to convert.

mif you select “Associated with Posture” in the Conversion dialog (Environment setup > Conversion window), you can associate the

Conversion dialog with the posture to display.
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6.6 Material Setup

Hayabusa 2.0 defines a model's texture by setting materials on objects.
These are the methods to set materials. Depending on the purpose, you can set materials effectively by using a particular method.

Operation Invoke Purpose Target object
Material Setup tab Setup window/Material To set material's details All objects that are applied the same
material as the selected object’s.
Material library Material library window To apply a material from the Material | All objects that are applied the same
library to the current scene. material as the dropped ohject’s.
Eyedropper Right click context menu/Eyedropper | To extract only the necessary data from | All objects that are applied the same
the material and apply it to the other. material as the selected object’s.

6.6.1 Setup in Material tab

To open the Material tab, select the menu bar Window > Setup > Material

m Select a material in the Scene graph tree or the Material list.
m When you click the material tab in the Setup window, the material tab appears and shows the information of the selected material.

<Material list>

Material list The materials imported to the scene are listed. To change the name,

El Material list
=@ material 5 1< Mew

click the name and edit it.

New button: This creates a new material. When you click the button, the New
Material dialog appears .Enter name and type, then click the OK
button to add a material.

Remove

Apply mew ..
Alv]
4

You can also add a new material by selecting Window > Scene graph >
Material and right click anywhere in the material tab and select create
new.

Copy button: To copy a material, click the Copy button while selecting the material.

Remove button: To remove a material, click the Remove button while selecting the
material. You cannot remove the material in use.

You can also remove a material by selecting Window > Scene graph >
Material and right click anywhere in the Material tab and select

remove.

Apply new: The following is the steps to assign material.

1. select an object

2. Select a material in the list in the Material tab or the Scene graph
Material tab.

3. Click the Apply New button

(You can also remove materials by using the Short cut Ctr+R)
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<Name&Type> | El HameType
Name: The name of the selected material is displayed. The name can be ALY A - |meta|ic_01_red
changed. Type [Metalic =l
Type: These are the following six material types in Hayabusa.
Set a type depending on the material.
Lambert Appropriate for simulating the materials which do not reflect lights
like rubber
This only uses diffuse reflection based on the reflection rule that
incoming lights diffuse evenly in all directions.
Phong Appropriate for simulating plastic
This diffuses components and mirror components separately for
light ray, sight line and normal vector.
Blinn Appropriate for simulating metal
This calculates diffuse light and reflection light components in
relation to diffusion and direction of the model in addition to light
rays, sight lines and normal vectors.
Clearcoat Appropriate for simulating clearcoat paint
The surrounding environment is reflected by using Blinn +
Clearcoat.
Glass Appropriate for simulating glass or transparent plastic
The surrounding environment is reflected based on Phong.
Metallic Appropriate for simulating metallic paint
The surrounding environment is reflected by using flake paint +
Clearcoat.
Editable items for each type: Part 1
Diffuse Environment | Reflection Opacity Mapping Environment Shadow
color color color Texture Bump Specular reflection Drop
Lambert (@) (@) X O O O X X O
Phong @) @) @) @) O @) O X @)
Blinn @) @) @) O O O O X O
Clear coat O O O O @) @) O @) @)
Glass O O O O O O O O O
Metallic O O O O O O O O O
Editable items for each type: part 2
Highlight o . Highlight Clear coat . Reflection
Highlight size Scale Bias
Sharpness Strength Index Roughness
Lambert X X X X X X X
Phong O X X X X X X
Blinn X O O X X X X
Clear coat X O @) O O @) O
Glass O X X @) O @) O
Metallic @) x X O @) O O
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<Color setting>
Diffuse color: This sets diffuse reflection color. It becomes the basic color of the
material.
It is influenced by parallel light, point light and spotlight.
Environment color: Unlike the direct reflection of light, this sets the color of the light

reflected by the environment. It is influenced by environment light.

Reflection color:

This sets the mirror reflection color. It becomes the color of
highlights.
It is influenced by parallel light, point light and spotlight.

Self luminance color:

This sets the color of self emitting light.
An example of this is the color of LED lights.

Opacity

The greater the value is, the more opaque it will be. The value of 0

results in completely transparency.

m If you click a color sample, the color editor shown as below appears. Set a color by

moving the graduation slider or entering RGB or HSV value.

m [f you click the Color Picker button in the Color editor, the eyedropper icon appears,
then you can sample any colors you want in the screen with the icon while holding
the left mouse button.

m  When you click the Color palette button, the Color palette appears for you to select

a color.
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6.6.2 Setup in Material library

You can assign a material in an object by dragging and dropping the library registered material to the object.
When you select the menu bar Window > Library or the toolbar Library, the Library window appears.

- 3 Corory BaE
Default: When you click the Default button, the maker moves to the Mt Brore

default folder. To set the default folder, select the menu bar

environment setup > library.

Specify Folder area: This specifies a material folder which contains material files.

Material files in the folder are displayed in the file list.

Material file list: All material files (hmt2)in the selected folder are listed. If you i
select a material file here, the material data is displayed in the E:‘I:H:.,.mm
Material data list. 2 Py
Material data list: Material data in the selected material file is displayed as thumbnail.

rmct SDK (Mar

li Emiam

<How to export Material library data>
If you select the menu bar File > Export > Material, you can export all materials in the scene as a material file (hmt2).
You can use the material files as library data as they are.

<Manage library>
In the area where the library data is displayed, you can cut, copy, paste, delete or rename by using the right click context menu.
To paste, do the following procedure.

m Select material data and select Copy or Cut
m Specify a material file to paste
m Click Paste in the right click context menu.

You can also select Rename or New in the right click context menu in the Material file list.

<Apply to scene>

Select a material and drag & drop on the object in the scene. At this time, the material is applied to the all objects which are assigned the same
material of the object that you dropped. In the Scene graph Model tab (not 3D view) you can also drag & drop a material in the group or the
object.

After selecting an object, you can assign a material by selecting a material and selecting the right click context menu Apply to scene.

It is useful for assigning a material only to certain objects.

<Apply only mapping data>
You can apply only mapping data by dragging & dropping a material while pressing the Alt key .When you drop the data in the scene while
pressing the Alt key, the Apply Mapping dialog appears. If you select mapping data to apply and click the OK button, you can assign the
specified mapping data only.
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6.6.3 Eyedropper function

You can extract an arbitrary data from the selected material and apply it to the other materials.

(Register eyedropper>

This extracts a particular data of the material.

When you select Register Eyedropper in the right click context menu while selecting a el

. . . . . ¥ Type [Blinn |
material, the Register Eyedropper dialog appears. After making sure items that you want

. R ¥ Diffuse color ¥ Self Luminan
to extract, click Register. I Eriitorinent ¥  opacty
¥ Reflection oo

<Apply eyedropper> ks
When you select Apply eyedropper in the right click context menu while selecting an W Texture [onE |
object, the Apply eyedropper dialog appears. After making sure items that you want to ¥ Bump [C:¥Demabata¥tysbusaben]
apply, click Apply, the material parameter is applied to the object that is registered the ¥ specula [onE |
eyedropper. ¥ Customize Er [onE |

—T¥pe parameter

= Highlight Sharpres: = Refrackion e
¥ Highlight Strenath = scale
¥ Highlight Size [©  Eias
I=  Reflection rougfine [T Reflectance
[T Flake Size [=  Flake Rough
= Gliter Golor

—IBL zetup

¥ Effect to Environment W EFfect to reflection ¢
¥ Contrast of Highlight ¥ Highlight Spread

Select al | Release Al |

Register | Cancel |
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6.7 Setup texture

Hayabusa supports three kinds of mapping such as Textures, Bumps and Specular. You can add texture easily by using images for mapping.
You can superimpose textures, bumps and specular to maps. Hayabusa supports five types of mapping format such as Plane, Cylinder, Sphere,
Triplanar and UV.

6.7.1 Texture Mapping

This pastes an image as a pattem of the material. To set a texture map, click the Texture mapping button in the Material tab (Setup > Material)
to open the Mapping dialog. First, specify an image with the Image button in the Image setting section (the default is None), and adjust the
mapping settings.

Operation: This is only available for texture mapping. Mapping

You can choose from Multiplication, Decal and Stencil. —Mapping Categor:
If you want to paste with decal or stencil, set alpha to the texture. Category Texbure

For decal, depending on the alpha value, the color of the base

i . . X . Cperation | pMylkiplicati -
material will be blended. For stencil, this makes it transparent Lipies o J

according to the alpha value. Image zetting

Image setting: If you click the button, the Open file dialog appears for you to specify Image Hyabusalogo0?1120,prg |

a mapping image. To change the image, click this button as well. :
Remowve | Display Imagel

An extremely large image will use a lot of your computer's video :
mage
memory. Depending on your video card, up to 2048 x 2048 is Direction Al U Rev..

= Rev..

y - Re...l

Reset Reverse

recommended. |

Remove: This removes images.

—Mappine:
How bo paste I
Plare j

Adjustment Show Guide |

Display image: The window opens for you to see the image.

Image direction: This reverses UV.

Reset Reverse: This resets the reverse to restore the initial status.

How to paste: Select one from Plane, Cylinder, Sphere, Triplanar or UV. [~ Move | (D) Rotat ionl [~ Scale |

*Plane This maps as if projecting to a plane. e ‘o Pk e e

w [0.300 [+ H [o.300 |2

*Triplanar ~ This map in the x, y or z axis or whichever is closest Reset Move/Fotate/Scale/Size |

*Cylinder This maps as if projecting to a cylinder.

*Sphere This maps as if projecting to a sphere.

to the normal.
=UV This maps alongthe UV direction of NURBS.

- Repeat

Direction af 3 | e | z |
Show guide: This shows a guide of how to paste depending on the options you s

Mapping
Reference IBump = Ref...

choose.

Move: When you click this with the left mouse button, the translation

—iategory Detail

B | I
QK I 9

posture appears .Drag the posture to move the mapping. If you

Bump Seale

click this with the right mouse button, the translation dialog appears

for you to specify the translation amount in number.

Rotation: When you click this with the left mouse button, the rotation posture

appears. Drag the posture to move the mapping. If you click this T =]
3 e A L e T

with the right mouse button, the rotation dialog appears for you to
specify rotation amount in number.

Scale: When you click this with the left mouse button, the scale posture
appears. Drag the posture to adjust the scale. If you click this with

the right mouse button, the scale dialog appears for you to specify

scale value.

Size category: There are two kinds: Relative and Absolute If you select Absolute,
this maps a specified size according to the unit setting. If you select
Relative, the size of the boundary box which contains ohjects with
the mapped material will be 1.The greater you set, the bigger it maps

and if you set it smaller than 1, the image is mapped repeatedly.
(When Repeat is enabled)

Move mapping posuture example
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Specify W/H: This specifies the width and the height of mapping in number. The e e 2;..
greater you set, the bigger it maps.

Rest This restores the initial settings of Move, Rotate, Scale or Size.

Move/Rotate/Scale/Size :

Repeat: If you tum Repeat off, Hayabusa does not map the same image
repeatedly even if the size is smaller than 1.

Initial direction of axis: Specify the mapping axis direction.

Mapping reference: You can map with the same settings as other mapping's by the

Mapping reference. This is used to match mappings perfectly when

you want to use the same image for texture and bump.

Rotate mapping posuture example

6.7.2 Bump Mapping

Bump mapping uses images to simulate bumps. You can simulate bumps on the model surface or engraved letters easily. You can set a bump
in the Mapping dialog. To open the Mapping dialog, select Setup > Material tab and click the Bump button in the Mapping section.

First, specify an image with the Image button in the Image setting section (the default is None), and adjust the mapping settings.
Set the mapping by the same procedure as Texture mapping’s. You can change the depth of the bump by changing the bump scale.

6.7.3 Specular Mapping

Specular Mapping uses images to simulate colors and pattems in the gloss area. This is used to simulate the fine gloss of materials. You can
set a bump in the Mapping dialog. To open the Mapping dialog, select Setup > Material tab and click the Bump button in the Mapping section.

First, specify an image with the Image button in the Image setting section (the default is None), and adjust the mapping settings.
Set the mapping by the same procedure as Texture mapping’s.

6.7.4 Customize Environment mapping

You can set environment data to reflect on Clear coat, Glass and Metallic materials individually.
Set this by the following procedure.

m When you click the Customize Environment map in the Mapping section in the

FrAMBEID: [ ), Dosch HOR Grvone Studio 512 Her o

Material tab (Setup > Material), the Open file dialog appears for you to specify an

/111010
© HDR303F12Ndds  2004/09/11 1010 DOS 774k 12209 KB
© HORZM4E12Ndds  2004/06/11 1010 DS 7741 12289 KB
© HORZ06 E12Ndds  2004/00/11 1011 ODS Z7 )k 12280 KB
€ HORIGE12Nede  2004/09/17 1011 00S F74)b 12209 KB
© HORZ07512Mcde  T00A/08/11 1071 DDS F7)b 12289 KB
© HORMOEI2Ndds  2004/09/11 1011 005 7740 12209 KB
© HORZ0S12Mad:  0A/10/11 1071 DOS 7 )b 12289 KB
© HORIOSI2NAd:  A04/06/11 1011 DOS 7)) 12069 KBt
| HOREN B12Ndds  2004/00/11 1011 DS 7740 12269 KB
© HDR312512Ndds  2004/09/11 1011 DOS 774 12209 KB
© HORZ3EI12MNdds  2004/06/11 1011 OO 7741 12289 KB
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environment map image. Specify an image then click Open.
m Click the Adjust button next to the Custom adjust button in the Mapping section in
the Material tab (Setup > Material).

AN [FoRE SN ¥

ITANDHEKD:  [D0S fie (+dds) ) Festl

sxcioun [Actonate =
[ Release Custom Environment map |

A

m Adjust reflection with X, Y, Z slider. If you click the Guide button, the posture appears. Adjust Environment map x|

You can adjust the posture by dragging it.
Giuide: | Reset |

-180.0° 180.0°
® pow [ i

¢ e
z  [so00d2 | [

m If you want to release the Custom environment map, click the Release custom environment map button in the dialog (Setup > Material >

Mapping section > Customize Environment map button).
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6.8 Camera setup

You can create a camera which has an arbitrary position, orientation and view angle. There is no limit in the number.
To open the Camera tab, select Window > Setup > Camera.
When you select a camera in the Camera list, the information of the selected camera is displayed.

<Camera lst> N

Camera list: The cameras imported to the scene are listed. To change the name,

dlick the name and edit it T
B cameral Mew |

To switch the cameras, select/deselect the check box.
D ﬂ cameras e |
A N D ﬁ Cameraz
New button: This creates a new camera. When you click the button, the New Remove |

Camera dialog appears. Entering a name and clicking the OK button

will create a camera.

Copy button: To copy a camera, click the Copy button while selecting the camera. ﬁ

Remove button: To remove a camera, click the Remove button while selecting the Project

camera. You cannot remove the camera in use.

Plr.ﬁ;?ﬁggn IPerspective Projection j
: View angle
<Project&View Angle>
Projection method: This selects the method of projection. Perspective projection uses Wiew angle [vertical View =] I@lﬁl‘ I.-I —

perspective. Parallel projection does not use perspective. Standard tandard value oot o RN A TR S

value

View angle: Specify a camera view angle (Vertical View/Horizontal View) If you _

make the view angle bigger, the image may look more perspective like

K1

Mode I\-'iewing
looking through a wide angle lens. If you make it smaller, the image

Perpendicular ~

may look less perspective like looking through a telephoto lens. Pt Fix

Standard value setting: | This sets the view angle equal to the focal distance of a 35mm fim

camera lens.

Mode: This sets view mode. There are two kinds of view modes, one is the
Viewing mode where the camera is rotating around the target point,
and the other is the Walkthrough mode where the camera is rotating
or moving like walking in the 3D space. You can switch between these
two modes with the F7 key.

Perpendicular axis fix: When this check box is selected and you move the camera with the

mouse, the Roll angle is always set to 0.Therefore, the horizontal line

does not bend. This fixes to Perpendicular axis as the default.

<Adjust camera’s position> L= ials LAY Redomadd W LIIN EFAILYLE
When you select the camera and left click the toolbar Move or Rotate, the conversion
guide appears. You can adjust the guide by dragging it with the mouse. When you right
click the toolbar Move or Rotate, the conversion window appears. You can adjust
numetically.

The camera guide can be shown by pressing Alt+C.

Camera guide display example

<Save/Retrieve Camera View)

If you select “Save current view” from the right click context menu, the position, orientation and view angle of the current camera are saved
and become as the default for the next time when you switch the camera. You can also get the position and orientation of the current camera
back to the default by selecting “Retrieve view” from the right click context menu.
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6.9 Setup light

You can set a light in the arbitrary position and orientation of the scene.
You can set up to 80 lights. To open the Camera tab, select the menu bar Window > Setup > Camera.

When you select a light in the Light list, the information of the selected light is displayed.

Hayabusa 2.0 Operation guide

<light list>

Light list: The lights imported to the scene are listed. To change the name,
click the name and edit it. e =
You can switch tuming the light ON/OFF by & pointlight 1 —
selecting/deselecting the check box. § spotiight2 —I

New button: This creates a new light. When you click this, the New Light §ml
dialog appears. Enter a name and click the OK button to add a
light. (7]

Copy button: To copy a light, click the Copy button while selecting the light. ﬁ

Remove button: To remove a light, click the Remove button while selecting the Type |Spotlight j
light. You cannot remove the light in use. N

Expansion INormaI ﬂ
<Type> |
Type: There are three kinds of light. _
B Parallel light gt color [ +p 2] I_ IIIIIIII :
A light source which emits lights unidirectionally. .Shadows can | ERRRRRRRR———————
be created from this light. [Eshadowsettine |
WPoint liht how ~ Cast Shadaw
A light source which emits lights in all directions from a single i eyl S Shieelans

oint. Attenuation can be set. Shadows cannot be created from
- i T —
W Spotiight Soft shadow [ ng = |
This is a point light, but you can set the irradiation angle and the e |
outline blur. Shadows can be created from this light. There is _
another light that is Environment light, but this is set in the Atti;:;tion |Nc,,-,E j
Background tab. :

Expansion: This option provides the expansion type for lights. You can select Atdtiztn::ct.l:n % ‘.J R
either normal or minus light Normal light makes things look Le________________________ ___
lighter when it illuminates. Minus light makes things look darker _
when it illuminates. Minus lights are suitable when you want to Spot Size  [58.300]-2 |I - J I
make a particular area darker. )

S R r J
<Light color setting>

Light color: When you click a color sample, the color editor appears for you
to set a light color by moving graduation slider or entering RGB
or HSV value.

<Shadow setting>

Cast shadow: When this is selected, shadows are calculated. It is available only
for the Parallel light and the Spotlight. However, if the rendering
mode is set to standard, the shadow calculation is not performed.

Apply self shadow: When this is selected, shadows are cast on the model itself and
not only cast on the floor.

Shadow darkness: The grater the value you enter, the darker the shadow will be.

Soft shadow: The edge of the shadow is blurred when the camera is not

moving. if the value is 0, blurring is not performed. The higher the
value is, the bigger the blur will be. This process is performed with
Jjittering If you want to blur widely, select the menu bar
Environment setup > Rendering quality tab and set more than
128 in the jittering quality.
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<Attenuation setup>

Attenuation type:

It is available to set attenuation for point lights and spotlights.
You can select either from None/Linear/Quadratic. If you
choose None, the attenuation calculation for point lights is not
performed. For Linear, the attenuation is proportional to the
distance. For Quadratic, it is proportional to the square of the
distance.

Attenuation distance:

When you select Linear or Quadratic as the attenuation type, set
a distance from the light where the attenuation calculation starts.

<Spotlight>

Spot size: This adjusts the size of the irradiation area for the spotlight. The
higher the value is, the bigger the irradiation area will be.

Shading off size: The higher the value is, the bigger the edge blur in irradiation area

will be.

<Adjust light's position>

When you select the camera and left click the toolbar Move or Rotate, &
the conversion guide appears. You can adjust the guide by dragging it | =
with the mouse. When you right click the toolbar Move or Rotate, the
conversion window appears. You can adjust numerically.

The light guide can be shown by pressing Alt+L

<Number of lights that create shadows>
Hayabusa 2.0 can calculate shadows for up to 24 lights. However, the shadow calculation may significantly reduce performance. Also, if your
video card performance is low or your video memory is small, only a few shadows can be calculated.

<Solar position calculation>

Hayabusa 2.0 Operation guide

et e ¥ oy s i s iachoupy

0OV TR 008 ) @eKe SHAE.

Light guide display example

With the Solar position calculation, you can calculate the solar position by using a parallel light to resemble the sun.
For information on the Solar position calculation, see “15.5 Solar position calculation”.
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6.10 Set background scene
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You can set more than one background. There is no limit in the number of backgrounds. Backgrounds are associated with lights, so when you

switch the background, the light is automatically switched to the corresponding one.

6.10.1 Setup in Background tab

To open the Background tab, select the menu bar Window > Setup > Background. When you select a background in the Background list, the
information of the selected background is displayed.

<Background list>

Background list: The backgrounds imported to the scene are listed. To change the name, click
the name and edit it.

To switch the backgrounds, select/deselect the check box.

New button: This creates a new background. When you click the button, the New
Background dialog appears. Entering a name and clicking the OK button will
create a background.

Copy button: To copy a background, click the Copy button while selecting the background.

Remove button:

To remove a background, click the Remove button while selecting the

background. You cannot remove the background in use.

T
E Backeround list

e | |
_ o |

Copy
O
O backgruund4 Remove
| E Backeround property |
Backeround
Size  |D.697
Geometry ISphere d

Color (%) Single color -3

() Backeround ” studio room hdr.dds_

<Background property> 2D Backeround

Size: This sets the IS|ze of a background. When ycl>u click the Automatic button, it Eacwound |— T =
updates the size of the background automatically. " |—

Geometry: This specifies how to display the background. You can choose either of I ,|—
cube/sphere/dome. [ Fiaor |

Single color: Select this when you want to display the background in a single color. After (Pl

selecting the radio button, specify a background color to display. When you
click a color sample, the color editor appears for you to set a color for the

background by moving graduation slider or entering RGB or HSV value.

Import image button:

If you click the button, the Open file dialog appears to specify a background
image. The specified image will be used for the background reflecting the
clear coat, metallic or glass materials. Also, when you select the Background
radio button, the image is displayed as a background in the scene.
Background textures use 360 degree all-sky image. Use either format of
Cube (dds), Sphere or Light Probe.

If you use non all-sky image, the reflection may look unnatural and the image

may look distorted when displayed as a background, as well.

show M Show Floor

= Display Shadow

Color (O Sinel m
(&) Flogr ... Floor-nt00. dds_ |

¥ shading
Floor Reflection

N e —

Reflection oo X o 8 oom o0 o8 B
Floor -
RouuhneSS' b 0§ b oo 0D |
| E Environment color setting |
Environment

o[ T T A E—

If you use a HDR image as a background texture, the reflection looks natural
with high contrast, and you can use effects such as Bloom and Star for HDR
images to represent high luminance materials. When you use a HDR image,
select the menu bar Environment setup > Rendering quality tab and enable
HDR. Note that you must have a higher performance video card than a
regular one to enable HDR.

2DBackground image:

This specifies 2D background image to be the background for the model If
you click the None button set by default, the Open file dialog appears, from
where you can specify an image. The specified image wil be used as a
background like wall paper. It will not be a part of the reflection calculation. If
you select Background texture as display method, the image is displayed in
the background. To delete it, click the Remove button. You need to adjust
the image to match the camera position so as not to look unnatural, since a
2D image is not an all-sky image. With the Camera matching function, you

can combine a 2D background image and the model naturally.

Gamma correction:

This corrects the gamma of 2D background images. The greater the value

you enter, the weaker the contrast will be and vice versa.
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Exposure correction:

This performs exposure correction for 2D background images. The greater

the value you enter, the brighter it will be and vice versa.

<floor>

Show floor: When this is selected, the floor is displayed.

Display shadow: When this is selected, shadows are displayed on the floor.

Floor height: This sets the height of the floor If you make the value greater, the floor
position gets higher.

Single color. Select this when you want to display the floor in a single color.

Floor image: Select this when you want to map images to the floor.

Floor color: This specifies the floor color. If a single color is specified for the floor color,

the floor is displayed in the specified color. If you want to display textures

on the floor, the textures are also blended with the specified color.

Specify image button

If you click the button with the floor texture name, the open file dialog

appears for you to specify a floor texture image.

Shading:

Select this, if you want the floor is influenced by lights (calculate shading),
select this. included)

Floor reflection:

This reflects a model on the floor. The higher the value is, the stronger

reflection will be.

Floor roughness:

This adjusts how rough the reflection on the floor will look. The grater the
value is, the more the reflection blurs. As it processes with jittering, when the

camera is not in motion, the reflection on the floor has a gradual blur.

<Environment color setting>

Environment light color:

This sets the intensity and the color of environment light. The Environment

Light color affects only the environment color of materials.

<HDR setup>

Bloom: This simulates bright lights. The smaller the value you enter, the bigger bloom
will be.

Star. This displays star shaped glare for strong lights. The greater the value you
enter, the bigger the glare will be. When it's0, there will be no glare.

Gamma: This sets a gamma value on rendering. The greater the value you enter, the
weaker the contrast will be and vice versa.

Exposure: This sets an exposure value on rendering. The greater value you enter, the
brighter it will be. The smaller the value you enter, the darker it will be.

Light: This sets the brightness of lights. Adjusting this value affects the brightness

of all lights used in the scene.

Diffuse environment light:

This calculates diffuse environment lights from the background data and
renders them. The greater the value you enter, the more the diffuse

environment light will affect.

Gamma correction:

This corrects the gamma of 2D background images. The greater the value

you enter, the weaker the contrast will be and vice versa.

Exposure correction:

This performs exposure correction for 2D background images. The greater

the value you enter, the brighter it will be and vice versa.

<floor>

Show floor: When this is selected, the floor is displayed.

Display shadow: When this is selected, shadows are displayed on the floor.

Floor height: This sets the height of the floor If you make the value greater, the floor
position gets higher.

Single color. Select this when you want to display the floor in a single color.

Floor image: Select this when you want to map images to the floor.

Floor color: This specifies the floor color. If a single color is specified for the floor color,

the floor is displayed in the specified color. If you want to display textures

on the floor, the textures are also blended with the specified color.

Specify image button

If you click the button with the floor texture name, the open file dialog

appears for you to specify a floor texture image.
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Shading: Select this, if you want the floor is influenced by lights (calculate shading),
select this. included)

Floor reflection: This reflects a model on the floor. The higher the value is, the stronger
reflection will be.

Floor roughness: This adjusts how rough the reflection on the floor will look. The grater the

value is, the more the reflection blurs. As it processes with jittering, when the

camera is not in motion, the reflection on the floor has a gradual blur.

<Environment color setting>

Environment light color: This sets the intensity and the color of environment light. The Environment

Light color affects only the environment color of materials.

<HDR setup>

Bloom: This simulates bright lights. The smaller the value you enter, the bigger bloom
will be.

Star. This displays star shaped glare for strong lights. The greater the value you
enter, the bigger the glare will be. When it's0, there will be no glare.

Gamma: This sets a gamma value on rendering. The greater the value you enter, the
weaker the contrast will be and vice versa.

Exposure: This sets an exposure value on rendering. The greater value you enter, the
brighter it will be. The smaller the value you enter, the darker it will be.

Light: This sets the brightness of lights. Adjusting this value affects the brightness

of all lights used in the scene.

Diffuse environment light: | This calculates diffuse environment lights from the background data and
renders them. The greater the value you enter, the more the diffuse
environment light will affect.

light probe

Cube

6.10.2 Setup in Backgrond library

You can set a background easily by dragging & dropping a library—registered background file in the scene.
When you select the menu bar Window > Library or the toolbar Library, the Library window appears.

Default: When you click the Default button, the maker moves to the
default folder. To set the default folder, select the menu bar % @ =

Hayabusadien
. documents

Environment setup > Library.

imses

i3 | R ER
: i ' e & Na
Show background file area: | Background files (hbg2)in the selected folder are listed. g
Emvirc LbSample it

b & Nowmietone

.
HOR Light Studo Demo Zariery|
::’:L Heln Workshap. '=”
Internet Explorss =1 | white-TopLicht hbe?

L« v

<How to export material library data>
Select the menu bar File > Export > Background, all backgrounds in the scene are exported as background files (hbg2).
You can use the background files as library data.

<Apply to Scene>

When you select a background and drag & drop it in the scene, the background and the related light information are imported in the scene.
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6.11 Animation setup

If you set key frames in an animation, you can switch object motions, camera motions, materials, parts and backgrounds in the animation.
You can do real time viewing and export an animation as a movie as well.

To open the Animation tab, select the menu bar Window > Setup > Animation.

The Timeline window appears in conjunction with the Animation tab.

Create new animation

<Animation creation process>

m Click New in the Animation tab to create a new animation.

m Select the created animation. Copy

Remave |

animation3

m Set the time in the Timeline window. Click the Update button in the Create frame to
register the key frame If there is a selected object when you click the button, the object
is registered as a motion object. Also, if you select “Register Camera Info” in the

o

Timeline window, the current camera is registered as a camera motion key. [ B Key Frame |
Mame |F1 |
m When you select the key V¥, the information of the key is displayed in the Animation tab. Tme [0 2] sec

Set an animation to the key where you can switch parts or backgrounds as required.
Property ko register

[+ Move Object
m Set the animation length in the Timeline window. When you start the animation, it is [poystick |Rem,,,|

played in the time that you set with or without frames.

¥ Move Camera

m Set a short cut for starting the animation or Repeat as required. [¥' Switch Materials
1 ISurFaceBodw’shibo_ﬂl_black j
m Check how to work the animation with using the Control buttons in the Timeline window. 2 fuone =l
3 INone j
M Timeline V| Switch Parts
Fi F2 F2 1 =
o lrse: T [ e e ISurFaceBody,l’Bodyl J
vt Felw = [ . R =
50 sec one
oo 15 30 45 60 75 a0 105 120 135 160 I — .
I Register CNgra Info 3 INone j
\ V¥ Change Background
Create key frame/Update button |backgroundi =l

| E Animation Gontrol |

[V starting object

[Battans |Update|

[V shart Cut Key

ICtr|+A

il Repeat

<Play animation>

m If you set a particular object as a starting animation object, when you click the object with holding the Alt key, the animation starts. When the
mouse pointer is placed on the particular object, the shape of the pointer becomes a finger shape.

m  With the following short cuts, you can stop or pause the animation.
* Alt+S :Stop
* Alt+P Pause (animation starts again from this point when pressing Alt+P once again.)

However, it is available only for animations selected in the Animation tab (Setup > Animation) or in the list in the Presentation window.

m [f the Repeat is selected, the animation is repeated.

55



<Animation list>

List: The animations imported to the scene are listed. To change the name, click the
name and edit it.

New button: This creates a new animation. When you click the button, the New Animation
dialog appears. Enter name and type, then click the OK button to add an
animation.

Copy button: To copy an animation, click the Copy button while selecting the animation. The

registered key frames also can be copied.

Remove button:

To remove an animation, click the Remove button while selecting the animation.

<Key frame>
Name: Name of the selected frame is displayed.
Time: Time of the selected frame is displayed. You can change the time here. You

cannot change the time in the timeline.

Move object:

Object motions and camera motions are interpolated with curve
(spline)However, if there is no change between frames, curve interpolation is
cut at that point. For example, when you define frames like F1—F2—F3—F4
—F5—F6 and register the exact same positions and poses for F3 and F4,
interpolation is cut between F4 and F5.Using this method, you can set an
animation in linear motion by registering frames as the same position and the

pose intentionally.

You can register only one moving object (or group) for each frame.
If you want to move several objects together, you need to group them first or

define them in a different frame.

Move camera:

Select this, when you want to control the camera. Camera data is registered or
updated when you click the Register/Update key frame button in the Timeline.

View angle info is not maintained.

Switch Materials:

When this is selected, materials are switched in the frame. Specify a
replacement material after switching in the list box. The material groups and the
material are combined and displayed in the list box. To set a material group or a

material , select Variation > Material tab.

Switch parts:

When this is selected, parts are switched in this frame. Specify a replacement
part after switching in the list box. The part groups and the part are combined
and displayed in the list box. To set a part group or a part, select Variation >
Part tab.
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|
= |

animationz
Copy |
animation3
Remove |
| E Key Frame |
ame |F2 |

Time : Sec

Property to register

¥ Mave Object

|J0ystick

¥ Move Camera

¥ sSwitch Materials

1 ISurFaceBodw’cIome_A j
Z INone j
3 INone j

¥ switch Parts

1 ISurFaceBody,l’BodyZ j
Z INone j
3 INone j

V¥ Change Background

Ibackgroundz

El Animation Control

¥ Starting object

[puttans

|Update|

[V shart Cut Key

ICtr|+A

il Repeat

Change Background

When this is selected, backgrounds are switched in this frame. Specify a

replacement material after switching in the list box.

<Animation control>

Starting ohject:

When this is selected and you click the specified object (or group), the
animation starts. After selecting this when you select an object and press the
Update button, the object is registered If you place the mouse pointer on a
starting ohject, the mouse pointer icon tums to a finger shape, so you can tell
that the animation is set on the object. The animation starts when you click
with holding the Alt key. If you click the starting object when an animation is

done, the animation starts to play in reverse.

Short Cut Key:

When this is selected, if you press the specified key, the animation starts. If you
set the same key to several animations, when you press the short cut key, all
animations start at the same time If you press a short cut key when an

animation is done, the animation starts to play in reverse.

Repeat:

When this is selected, Hayabusa repeats playing the animation. To stop the
animation, click the Stop button on the Timeline or press the short cut key.
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7/Variation

If you group materials or parts and associate them with an object, you can switch materials or parts with one—click.
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You can setup the variation in the Variation window. To open the variation window, select the menu bar Window > Variation or the toolbar

Variation.

7.1 Setup material variation

In the Material tab in the Variation window, specify in which object you change the material and a material to be applied.

Create material group:

When you click the New button, a “New Group” is added to
the list. You can change the name of the group by
highlighting it and clicking on it again.

Remove material group:

Select a material group in the list and click the Remove

button, the material group is removed.

Variation
Material\ Part

tew | remove |

add Object |

fdd Material

Material
shibo_01_gray
shibo_01_black
clome_s
CCRed
metali_01_red
¢ Orange
CCMavy 2

oL

Add (Remove) object: Here is the procedure to add an object.
@ Select an object on the 3D view or the Scene graph.
@When you click the Add Object button, the Object list
appears.
@When you highlight an object in the list and click the Add
selected button, the selected object is added to the Object
list.
To remove the object, select it in the list and click the
Remove from list button.
In some cases, it may be hard to determine the object by
the name in the list In those cases, select the object in
the3D view first, then click the Remove selected button.
Add material: Here is the procedure to add a material.

@ When you click the Add Material button, the Material
group member list appears.

@ This specifies materials to be displayed in the list.

Show selected materials —>Display only currently selected
materials in the scene.

Show all materials —> Display all materials registered in the
scene.

@ Select a material to be registered from the materials in
the list and click the OK button.

That's all for the process to register a material. Registered
materials are displayed in the material list. To open the
Material list, select Variation > Material tab.

Change material:

When you double click a material in the Material list
(Variation > Material tab), the material for the specified

object is switched.

<Example: Switch the wristwatch dials by changing the material. >
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7.2 Setup parts variation

In the Part tab in the Variation window, specify a part and an object.

Create part group: When you click the New button, a “New Group” is added to =
the list. You can change the name of the group by highlighting _ New | _Remove | New | Remove | addcbiect |
it and clicking on it again, o

Remove part group: Select a part group in the list and click the Remove button, the z:ﬁ
part group is removed. [N

Add part: When you click the New button, a “New Group” is added to j ﬁ
the list. You can change the name of the group by highlighting m (]

it and clicking on it again.

Remove part: Select a part and click the Remove button, the part is
removed.

Add object: Here is the procedure to add an ohject to the part.
@ First, select an object in the 3D view or the Scene graph
to add.

@ Select a part in the Part list.

@ When you click the Add object button, the Object list
appears.

4@ When you highlight an object in the Object list and click the
Add selected button, the selected ohbject is added to the
object list.

To remove the object, select it in the list and click the Remove
from list button.

In some cases, it may be hard to determine the object by the
name in the list. In those cases, select the object in the3D
view first, then click the Remove selected button.

Add “Not to show” to list: If this is selected, “Not to show” is added to the list. When you
double click “Not to show”, all objects in this part group are
hidden.

<Example>

In the case that the group contains Part A-C, and you add
“Not to show” to the list

1. Part A —> Shows the objects belong to AB and C are not

displayed.
2. Part B —> Shows the objects belong to BC and A are not
displayed.
3. Part C —> Shows the objects belong to CA and B are not
displayed.

4. Not to show —> does not show neither A, B nor C.
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8 Reload
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After editing data in Rhinoceros and exporting it back to Hayabusa, Hayabusa 2.0automatically reloads materials, backgrounds and lights that

are used in the current scene.(¥)

(*)For materials, Hayabusa reloads them based on the IDs that are exported for each object from Rhinoceros, so if an ID is changed, Hayabusa

cannot reload the material of the ID.

As above, Hayabusa automatically reloads the data when they are exported from Rhinoceros to Hayabusa, you can reload them manually too.

To reload manually, do the following steps.

m When you select the menu bar Function > Reload, the Reload dialog appears.

m When you click the File selection button after selecting “External file” as a reference

data, the Open file dialog appears.

m To load Specify a Hayabusa project file (hyp2)and Click the Open button.

Reload B

Reference data

File: selection |

File: ko be reloaded Material [

Background W

Camera W
Ok | Cancel I

771AWHI€D| Controler j oF

TrANELL) [FhinozHayabusahyp2 =
FHNGEBD  [Faysbuss? Fiks (rop2) = Feutl

I B ISRy LELTHKE)

mIn the Reload dialog, select Material, Background, Camera check boxes to make them files to be reloaded.

mWhen you click the OK button, the reload process starts and the specified data will be imported to the scene.
You can switch the imported background and camera data by selecting them in the Background list or the Camera list.
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OPresentation

The Presentation window has all switch functions required for presentation and seven tabs such as Camera, Material, Part, Background,
Animation, Rotational motion and Show Comparison. To open the Presentation window, select the menu bar Window > Presentation.You can
also show/hide the window with Ctrl+P.

9.1 Switch camera

Hayabusa 2.0 Operation guide

Arrow buttons:

You can switch to the regular position cameras (front/ba

ck/right/left/up/down) by clicking the left arrow button.

List area:

Cameras created in the Camera tab (Setup > Camera) are displayed as thumbnails. When you click a thumbnail, the current camera is

switched to the clicked one.

Triangle buttons:

If you click either of the triangle arrows on the right and

(Viewing/Walkthrough) and the project type (Perspective/Parallel) and fix the Perpendicular axis.

left of the title, the panel is switched. Here, you can change the view mode

Presentation Window

Camera | Material | Part | Backeround | Animation | Rotational motion | Show Comparisan |

x|

Regular position

Presentation Window

| | Part | Backeround | Animation | Rotatianal motion | Shaw Comparison |
Camers st

rcameral camerad camera? camera

Switch panel

Switch camera by click

9.2 Switch material

Select group: Select a material group created in the Select group box in T 1 . | Bickiround | Akiation ] Rekienil metion | Shom saparon| -
Matenal Grop
Material tab (Variation > Material tab) to list material —
G0 [utmetotr 3]
members.
List area: When you click a material thumbnail, the material is
switched. |
Switch material by click
Select group: Select a part group created in the Part tab (Variation > Cimers | | P | Gashrane | s | oo o | o taeten | L
Paits Group. FWM
Part tab) to list part members.
setoo [oramedy
List area: When you click a thumbnail, the part is switched. ) Bl e ‘
!
Switch part by click

9.4 Switch background

List area:

Backgrounds created in the Background tab (Setup >
Background) are displayed as thumbnails. When you click
a thumbnail, the background is switched.

Presentation Window
Gamer | Material | Part | Backsround | Animation | Rotational mation | Show Gonparison |

Change Eatkground Bachground kst

[~ . Show Backgound model

1% Show Floar
| oG
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9.5 Play animation

List area: Animations created in the Animation tab (Setup > = e e e e ] .
Animation) are displayed as thumbnails. Click to select —— 2 I e —
an animation. o e e e it || sivaind

Control buttons: You can play and stop the animation and jump to the 1
beginning, end, previous frame or next frame. Operate i
after selecting an animation in the list. Select animation by click

9.6 Play rotational motion

Arrow buttons: You can play a tumtable animation or camera animation o] fasan] Bt Bagtaas | rieatra] rostest | S O .
by click the arrow button. Ymmkmm&_,m
To pause the animation, click the Pause button. g@ ') (; m.,g

Detail: If you click the detail button, the dialog is opened, from et 0] | oo |
where you can change each rotation speed.

9.7 Show Comparison

Here is the procedure to show comparison.

m Select the menu bar File > Open Model > Comparison model to import a model to be compared. When the model is imported, the file name
of the model is displayed in the list in the Show Comparison in the Presentation window.

m Specify how to divide the screen.

m When you drag & drop the comparison model from the list to the divided window in the 3D view, the comparison model is displayed in the
specified window.

m If you double click in the window while the window shows the comparison, the window is magnified. When you double click the window again,
you retum to the comparison.

m If you want to remove the comparison model, click the Remove button. However, you cannot remove a model which is
currently used for showing comparison.

File Edit Show Functon indom Halp

| 1HA[9¢ [ #8ZHOK [ =g n gO@B o @m X B EHHl.

0 - C¥Demabata¥Hyabusabemo [VR¥Controler¥ Hayalus aelp hyp?_backup

HE se|sszRjeprep weinn gen o @e e BEM.

‘Gamera | Materat | Par | Backeround | dvimaticn | Rotatcral motion | Show Comparin |
Show Copiion

0|8 | m [I]JIEE! w_,w‘-’ i

0 8|m lm. -
—

r— TErre— | |
e E — o | —
Specify how to divide the Drag & Drop
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10 Create Image

With Hayabusa 2.0, you can create snapshots and movie files easily and quickly. You can export in the higher resolution than the display

Hayabusa 2.0 Operation guide

resolution. You can render with the real time renderer and the offline renderer 3DsmartRender (option)as well.

10.1 Snapshot

Hayabusa exports still images in the camera angle displayed in the 3D view.

Export from the Create Image dialog. To open the Create Image dialog, select the menu bar Function > Create Image.

When you click the Start button after setting up the following parameters, the Save As dialog shows up. When you click the Start button after

specifying a file name, file type and quality, Hayabusa starts the process.

Jittering quality:

Hayabusa superimposes CG more than once by displacing a
viewpoint position little by little randomly to make the
curves less jaggy (Jittering). Here, you can specify how
many times to repeat the jittering process If you select
offline in the rendering type, jittering is disabled.(For the
Offline rendering, define the rendering quality with the
Number of Sampling.)

Pixel size:

This specifies a pixel size for rendering. You can specify this

regardless of the display resolution of your monitor.

/Snap Shot (_Fiwed Camera Lisl '_Reguler position _Tumisble Y Gamera motion _Animaiion
Sttering Qualky I
Pixel size H 2 pixel

y [iz00 3] pixel

= n[Eol

Resalution o ) Real time
r Fixt Aspect ratio (7 Offline (3Ds martRerder) 5t
sat | cwen |

Pixel size Standard value setting:

This specifies the pixel size with the standard value.

Size:

This specifies a paper size. Hayabusa calculates the pixel

size from size x resolution.

Size Standard value setting:

This specifies the pixel size with the standard value.

Resolution: his specifies the resolution in DPI (dots per inch). Hayabusa
calculates the pixel size from size x resolution.

Fix aspect ratio: When this is selected, the aspect ratio is fixed.

Rendering type: Selects a renderer. Select either Real time or Offline by

clicking the radio button. The Offline render is an option
feature. You cannot select it if the license is not set. For
further information on Offline renderer, refer to the section

“Offline rendering”.

Setup 3DsmartRender:

This is enabled when you select the Offline renderer If you
click the button, the 3DsmartRenderer setting dialog

appears.

<Export after applying transparency to background>

If you want to export to PNG or TIFF, you can export after making the background transparent by selecting “Apply transparency to
Background”. When you export a file to PNG after applying transparency to the background and open the file in Photoshop, the background is
displayed with transparency. If you want to export with a transparent floor as well, turm the Show Floor off in the Background tab.

<Limitation>

With the real time renderer, you can export in up to 12,000 x 12,000 pixel size. The resolution limitations vary depending on your computer's
video memory. If you want to export an image with big pixels, divide the screen vertically and horizontally and render it in the small rectangle
unit. If you use Bloom or Star, you might see the border lines of the rectangle. In that case, give Bloom the greater value and set O for Star to
make the border lines less noticeable.
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10.2 Camera at once

Choose one from the registered cameras and export still images at once. Export from the Create Image dialog. To open the Create Image
dialog, select the menu bar Function > Create Image.

Export Images (x

m Select a camera to export images in the Camera list.

Jktering Qualky D - Camera

O camerst

. , . . , . & B camers3

m As with the snapshot, specify the pixel size, rendering type and so on. ke O B Bcanersz
] v 0 [T el B B caneras

Standardvahz] ¥ mm

Resoltion [0 |3} om ) Real time
[~ Fix Aspect ratio () Offline (3DsmartRender) Setting
Start Cancel
m When you click the Start button, the Save As dialog appears. Set a folder name, file Saver =
name, format, file type and quality.
Folder name Ref... |
m When you click the Start button, Hayabusa starts the process. Hlame |:|

Farmat I"Name" + "Camera name 'l
File: categor
Y IIncrementaI JPEG (*.jpg 'l

JPEG Quality 00 =

Start | Cancel |

10.3 Fixed Camera

Export still images in six directions such as Front & Back, Right & Left, and Up & Down to the model. Export from the Create Image dialog. To
open the Create Image dialog, select the menu bar Function > Create image.

m Check a camera or cameras to export images in the Camera list.

/75750 Sl (e Camera U1y Roelor posttion'_Turiable { Comera moten " Prmatien
Sittering Quatty El:
m As with snapshot, specify a pixel size, rendering type and so on. P o T ‘
VB e —— e —
m When you click the Start button, the Save As dialog appears. Set a folder name, file = = [ iq
name, format, file type and quality. e L
Resolution -; DPL (2 Real time
| ul Fix Aspect ratio ) Offline (IDsmartRender) Setling
m When you click the Start button, Hayabusa starts the process.
Start Canesl
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10.4 Turntable
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This exports a movie (AVI or sequence number files) which rotates in 360 degree in one minute. Export from the Create Image dialog. To open

the Create Image dialog, select the menu bar Function > Create Image.

Jittering quality:

Hayabusa superimposes CG more than once by
displacing a viewpoint position little by little randomly to
make the curves less jaggy (Jittering). Here, you can
specify how many times to repeat the jittering process.
If you select offline in the rendering type, jittering is
disabled.

Pixel size:

This specifies a pixel size for rendering. You can specify
this regardless of the display resolution of your

monitor.

/S S i Carars Uit Fewil posfin ) Tarmiabl §_Carera otk Amarion
o
Poelsze M 90 |2 pixel

5 oo G S ""i%sa

—=

[ Fix Aspect rato

FameRsts ¥ |2 FpS

Epattps O A ) horemental (&) Real time
) Offline (3DsmartRendes) Settng
Start Cancel

Pixel size Standard value

This specifies the pixel size from the list to render with

setting: the standard value setting.

Fix aspect ratio: Select this when you want to specify the number of
pixels by fixing the aspect ratio.

Rendering type: Selects a renderer. Select either Real time or Offline by

clicking the radio button. The offline render is an option
feature. You cannot select it if the license is not set.
For further information on Offline renderer, refer to the

section “Offline rendering”.

Setup 3DsmartRender:

This is enabled when you select the offline renderer.

(*Paid option) If you click the button, the 3DsmartRenderer setting
dialog appears.

Frame rate: This specifies the number of frames per one second.

Export type: This specifies either between outputting to AVI or
outputting an incremental file.

Start button: When you click the Start button, the Save As dialog

appears. When you specify a file name and folder name
and click the start button, the process is started.

When you click the Start button after setting up parameters from above, the Save As dialog appears. When you click the Start button after

specifying a file name, file type and quality, Hayabusa starts the process.
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Save as B

I ] ref |
Mame Mo name specified
Format I"Name"+###### vl

File: categor
IR IIncrementaI JPEG (*.jpg 'l
JPEG Quality -

Start | Cancel |
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10.5 Camera Motion

This exports a movie (AVI or sequence number files) which rotates around the model in 360 degree in one minute. Export from the Create
Image dialog. To open the Create Image dialog, select the menu bar Function > Create Image.

m As with the Tumtable, specify a pixel size, frame rate and so on. R T DA RN S TN STaEy Camers wathor P
Jitering Qualky El.:.

m When you click the Start button, the Save As dialog appears .Set a folder name, file N SO

s v | e

name, format, file type and quality. aiE @
[ FxAsect ot
. FameRxs [0 |3 s
m When you click the Start button, Hayabusa starts the process. e
) Offline (3DsmartRender) Setting
Start Canesl

10.6 Animation

Choose one from the registered animations and export a movie (AVI or sequence number files). Export from the Create Image dialog. To open
the Create Image dialog, select the menu bar Function > Create Image.

m Select an animation to export the movie in the Animation List.

[Exeortimaees = H
/75720 Sl (e Camera U Pegilr pesien \( Twriable  Comera motor "y Ammation
Sittering Quatty El: 7
m As with the Tumtable, specify a pixel size, frame rate and so on. pelsie  HE0_ i el mttnd
oxe00 | ¥ -Mi: piel
. | Fix Aspect ratio.
m When you click the Start button, the Save As dialog appears. Set a folder name, file =
. Frame Rake EH FPS
name, format, file type and quality. A e
) Offline (IDsmartRender) Setling
m When you click the Start button, Hayabusa starts the process.
Start Canesl
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11 HDR Rendering

You can simulate realistic textures by rendering in the HDR (High Dynamic Range) mode because of the natural contrast and the effect from
Bloom and Star for the high brightness. Also, you can do the lighting calculation from background images in the IBL (Image Based Lighting)
mode.

11.1 Switch to HDR mode

You can enable the HDR in the Rendering quality tab. To open the Rendering quality tab, select the menu bar Window > Environment setup.

Valid (without Bloom effect) : This does the HDR/IBL process, but not the Bloom process.
Valid (with Bloom effect) : This does both the HDR/IBL process and the Bloom process.

HDR rendering is only available with a 32 bit floating decimal point video card (NVIDIA/Geforce 6800 GT, Quadro FX 3400 or later).
HDR rendering uses more video memory than the regular rendering does. Use a video card which has 256MB or more video memory.

11.2 Processing in HDR/IBL mode

You can get the following effects in the HDR mode and the IBL mode.

@ To make shading and contrast natural (HDR)
@ The exposure can be adjusted. (HDR)
@ To simulate glare (HDR)

@ Lighting calculation from background images is available.  (IBL)

You can set HDR parameters in the Background tab.

Bloom: This simulates bright lights. 5
. . B HDR setup =
Star. This displays star shaped glare for strong lights.
Gamma: This sets the Gamma value to adjust the contrast for Bloom IM'ZE_II TR
rendering. Star  [0.000 |j: |
Exposure: This adjusts the exposure. Gamma [L.zoo = [ .I
Light: This scales the local lights. St e B
ot gt Exposure [-0.100 |j: | .I
Diffuse environment light: This calculates the diffuse environment light from the | | T &'t
i 1.200 = I I
background data. gt ook Y00 8.0 0.0 0.0
Diffuse Ervy, -

You can set IBL parameters in the Material tab.

Effect to environment color: This calculates lights for the material's environment color.
C ° calc ght ° E IBL Lighting calculation from Back Ground Image -

Effect to reflection color: This calculates lights for the material’s reflection color. Effect to Environment
Highlight spread: This adjusts the highlight spread. T T o T

Contrast of highlight: This adjusts the contrast of highlight. Highlight Spread

Contrast of Highlight 1.250 izé‘
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12 Real time ray tracing

Ray tracing is a rendering method that casts a sight line from the view point to every pixel of the display and renders in relation to light
reflection and transparency on 3D models. It can represent objects realistically as it traces light paths emitted from a light source accurately
according to reflections, refractions or transparency, however, since the calculation amount is enormous, it usually needs a very long time for
the calculation. Hayabusa 2.0 uses your computer's GPU (Graphics Processing Unit: semiconductor chip for 3D drawing equipped on a video
card), not your computer’'s CPU, to perform the real time ray tracing.

In the Ray tracing mode, image files, movie files and Flash images are exported to ray tracing images.

Rendering comparison 1

Without Real time ray tracing With Real time ray tracing

Rendering comparison 2

Without Real time ray tracing With Real time ray tracing

12.1 Switch to Real time ray tracing mode

Select the rendering mode “Real time ray tracing (Real time ray tracing + Shader)” in the Rendering quality tab. To open the Rendering quality
tab, select the menu bar Window > Environment setup. You can also switch to the Real time ray tracing mode with using the short cut Ctri+F3.
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12.2 Limitations

<Supported video card>

Hayabusa 2.0's processing speed highly depends on GPU performance, as Hayabusa's real time ray tracing is performed by GPU equipped on
your video card (not CPU). Also, enough video memory is required. When you use ray tracing mode, you must use it under the following
environment. It may be able to work in the insufficient environment, but you cannot expect enough performance of it and it may work

unsteadily.
Requirements
Video card: NVIDIA Geforce8800 or higher
Video memory: 512MB or higher
Video driver: Strongly recommended to use the latest one
<Drawing speed>

In the Ray tracing mode, the rendering time is proportional to the rendering area (vertical pixel numbers by horizontal pixel numbers). If the
rendering is slow and your editing work is not productive, it would be better to make the rendering area (the 3D screen area) smaller.

<Preprocessing>

When you switch to the Ray tracing mode or move an object (including animation), there will be some delay until the ray tracing image is
displayed since Hayabusa does the preprocessing for real time display. Time required to perform the preprocessing depends on the complexity
of the model or the scene.

<Refraction calculation>

Accurate calculation is performed only on models created in relation to thickness same as real world. If the model was created without
considering of thickness or has a hole on the plane, the refraction calculation won't be accurate. Or if it was created in relation to thickness but
the object connected to it has different refraction rate, you need to define it as separate model.

The followings are requirements to perform accurate refraction calculation.

Requirements to perform accurate refraction calculation

m Create a model considering the thickness and the refraction rate difference, between adjacent objects.

m [f adjacent objects have different refraction rates, explode the model so that you can apply different materials to objects.
m When you set up a material, set its refraction rate and the adjacent objects’ refraction rates correctly.

Example: In the image below, the different color plane has to be created as a different model so that you can apply a different material on it.

Refraction rate: 12

Adjacent. refraction

Refraction rate: 18 Refraction rate: 1.8

Refraction rate: 1.8

Adjacent refraction rate Adjacent refraction rate:

Adjacent refraction rate:

Transparent container (Refraction rate:1.8) which has some liquid
(Refraction rate:1.2)

<Refracted image noise>

For the complicated shape models or when reflection and refraction are repeated because of the view point position even if the model shape is
simple, some noise may occur. The higher the refraction rate is, the more the noise occurs If you are concemed about the noise when
exporting an image, export it in high resolution because high resolution makes the noise less noticeable relatively.

When the Real time ray tracing mode is selected, Hayabusa performs the attenuation calculation on transparent materials according to the
distance. The attenuation here is the one that a ray which passes through gets color depending on the material's diffuse color. The attenuation
(absorption) factor increases in proportion to the opacity. The attenuation is not considered in the other rendering modes, so the degree of
transparency is different from one in the ray tracing mode.
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13 Automatic adjustment/
Tone mapping

When you select adjust exposure automatically or tone mapping, images are displayed without over exposure or under exposure in

consideration of the entire screen brightness.

Example Auto—exposure OFF, Tone mapping OFF

13.1 Auto-exposure

Example Auto—exposure ON, Tone mapping ON

This simulates a pupil by determining appropriate exposure from the entire screen brightness. Hayabusa uses the same algorithm as the
camera's auto exposure. Auto—exposure and tone mapping are set in the Background tab in the Setup dialog. You can set it for each

background, not each project.

Adjust exposure automatically:

When this is selected, Hayabusa performs the auto—exposure

calculation.

Correction value:

If you set this positive, it will be over exposure (brighter) and if
negative, it will be under exposure (darker).The brightness

becomes two times higher (correction value.

A

Il

To perform the auto exposure calculation correctly, the HDR mode must be turned on.

Adjust the brightness with the Correction value as required.

13.2 Tone mapping

Carrection -

0,000
wvalug |_|ZIIII TR ill
[~ < Tone map

MaxImur -
Luminance |00 |5 I, Voo iI-

The Tone mapping gets the maximum luminance in the scene and protects images from over exposure. The Tone mapping is available only

when the Auto—exposure is turned on.

Tone map:

When this is selected, Hayabusa performs the tone mapping.

Maximum

luminance magnification:

You can change the maximum luminance (white point) to
adiust the contrast of the image. If you set the Maximum
Luminance magnification smaller than 1, the Maximum
Luminance will get low and all the luminance higher than it will
have over exposure.

If you set the Maximum Luminance magnification greater than
1, the Maximum Luminance will get high and the area that had

over exposure will get darker.

Backeround

E

Adjust exposure automatically

I
Carrection -

0,000 I:ll
value ‘I,....iI-
Maximnm 5
Lurninance -1'DDD - I_ |

To perform the tone mapping correctly, the HDR mode must be tumed on.
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14 Other functions

14.1 Show absolute size

With the Show absolute size function, you can display models in the absolute size in addition to displaying them according to the size of display
device like a screen or the observation position.

Here is the procedure to show the absolute size.

m Define a unit to be used in the scene in the project tab. to open the project tab, Show Absolute size [X]
select setup > project. Set a unit used to create the model.
Screen height  [230.000 = I.;m vl
m Select the menu bar Function > Show absolute size to open the Show absolute size Screen heicht - [ oo ~
dialog. Lawer edge Icm j"
Cbservation >00.000 -
distance = Icm jv
Yiew poink height  (50.000 = m

m Set a height from the floor to the bottom of the screen. o Mave Camera in Front of abjeck
W <

m Set a height from bottom to top of a display device like a screen.

m Set a distance from the screen to the observation point. e | P | 9

m This sets the height of the view point.

m When the Move Camera in front of object is selected, the camera location is displayed in front of either of XY or Z axis direction (the
closest one to current direction) when calculating.

m When you click the Calculation button, the model is displayed in absolute size. While the image is displayed in the absolute size, the screen is
opened in full size automatically. To release the Full screen, close the Show absolute size dialog or press the short cut Ctri+F.

14.2 Move scene to center

When you select the menu bar Edit > Move scene to center, the model is moved to make the center of current scene to be center of the floor
and make the scene to be above the floor.

When you select the menu bar Environment setup > Coordinate and select Move Scene to center, this process is performed automatically
when you import a model.

14.3 Fit to selected object

If you select the Fit to selected Object from the right click context menu while selecting an object in the 3D view or the Scene graph, the
camera is moved to the place where it can see the selected object at the front.
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14.4 Camera matching

With the Camera matching function, you can create composite images from 2D images taken with a digital camera and CG created in
Hayabusa. If the camera locations of the 2D image and CG image are not matched, the composite image will look unnatural. Hayabusa uses the

camera matching calculation to create a natural looking composite image.

14.4.1 Create camera matching image

For camera matching, the following two requirements must be met.

@ Requirement 1 You should know the lens perpendicular view angle (can be Gamera matching E3
calculated from focal distance) of the camera used to take the image. e

@ There should be a known rectangle size taken in the 2D image.
@ |Hfp100 |—‘:||cm vl

1:

Here is the procedure how to do camera matching.

m Set the right unit for the model in the Project tab. To open the Project tab, select Setup
> Project.

m Select a 2D background in the Background tab (Setup > Background). When you specify

. .y . Start marker point |
a background, the selected image is displayed as a background. There should be a size

known rectangle taken in this image. @ |t |?54 | |695 |
2: [462 | 600 |
m In the Camera tab (Setup > Camera), match the camera view angle with the one that was
used when the 2D background was taken. 3 |E‘13 | |533 |
4: [283 | 6oz |
m Select the menu bar Function > Camera matching to open the Camera matching dialog. e
e Clear market |
m Specify the Size of maker in the Camera matching dialog. Enter height and width of the ig:;‘::ic? =
rectangle marker (Right image (D). el
m Next, Click the Start marker point button (Right image @) and click the screen to ® Calculake Camera location
create the 1st, 2nd, 3rd and 4th vertices for the rectangle. You can get vertex data by
placing the mouse pointer on any vertices and clicking the left mouse button. Enter Press ESC kev to quit calculate camera
location

values for Point 1 to 4 in order. To redo entering, click the Clear marker button to clear

data and enter values for Point 1 to 4 again.

Ok Cancel | 9

m When you click the Calculate Camera location button (Right image ), the calculation
starts and the camera will be moved to make the origin of the scene be displayed in the center of the marker. Since Hayabusa uses the
method that repeats calculations to make tolerance smaller, you can save time by moving a camera to the location where you think it is

appropriate before starting the calculation.
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m You can set Calculation tolerance and Calculation time. The calculation finishes when the result becomes within the specified calculation
tolerance or the specified calculation time is over.

m To stop the calculation, press the Esc key.

m When you want to modify how to show a model after the calculation, move the model not the camera.

e im s geB  @eie sEE

Pick 4 vertex of the marker Model is moved orto the ma

14.4.2 Cameralens and Perpendicular view angle

Camera lens and the corresponding Perpendicular view angle

Lens focal distance Perpendicular view angle
35mmCamera Digital single—lens
camera
16mm 10.5mm 74degree
18mm 12mm 67degree
20mm 13mm 62degree
24mm 16mm 53degree
26mm 17mm 50degree
28mm 18mm 46degree
30mm 20mm 44degree
32mm 21mm 41degree
34mm 23mm 39degree
36mm 24mm 37degree
38mm 25mm 35degree
40mm 27mm 33degree
42mm 28mm 32degree
44mm 29mm 31degree
46mm 31mm 29degree
48mm 32mm 28degree
50mm 33mm 27degree
52mm 35mm 26degree
54mm 36mm 25degree
56mm 37mm 24degree
58mm 38mm 23degree
62mm 41mm 22degree
66mm 44mm 21degree
70mm 47mm 19degree
74mm 49mm 18degree
78mm 52mm 17degree
82mm 55mm 17degree
86mm 57mm 16degree
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14.5 Solar position calculation

With the solar position calculation, you can calculate the solar position based on latitude, longitude and time with using the parallel light as sun.
You can choose the Southem direction from the four directions (X, =X, Y and -Y) in the Hayabusa 2.0Solar position calculation. Adjust the
Southem direction by rotating the model as required.

Here is the procedure to calculate the solar position.

m  Select a parallel type light in the Light list. Or open the light guide and select a Solar position calculation X
arallel light.
P e Preset I;ﬁ-q.—u j
m  When you select the menu bar function > solar position calculation, the solar Pele 6 m|torth[z4  w]oay
position calculation dialog appears. i [0 Jme p_Janue

. . . . . . . I |
m  Specify date, time, latitude, longitude and the southem direction in the dialog. ;

For Time, specify time in Japan time (UTC+9).

: . Latitude IN th latit vl 35 ¢ |l i
The slider can be used to change the Time. il B
If you specify a registered location name in the preset, you can set the location’s Longitude  [East longt 7] bs |
latitude and longitude to the calculation. Southern
€ direction I>< jv
. . . . . . v - AU Calculation Cancel
m [f you click the calculation button, the selected light direction is changed to fit the it | |

specified value.

m [If you select the Automatic calculation check box, the light direction is automatically changed when you set each value.
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15 Contact

If you have any questions, please contact us with the following phone number or E-mail address.
We will consider your opinions for future development to make it more productive for you

For sales questions, contact Griffin Design Systems Co., Ltd. (Distributer).
For technical questions, contact GRAPS Co.Ltd. (Developer).

Distributed by

Griffin Design Systems Co., Ltd.

T150-0031 BEVERLY HILLS 203 Sakuragaoka—tyo Shibuya—ku Tokyo Japan
TEL 03-5456-2680 FAX 03-5456-2681

E-mail info@griffinds,jp

Developed by
GRAPS Co.Ltd.

T 150-0031 BEVERLY HILLS 203 Sakuragaoka—tyo Shibuya—ku Tokyo Japan
TEL 03-5456-2680 FAX 03-5456-2681
E-mail Hayabusa@graps.co,jp

Supporting on the phone is limited to regarding installation.
For technical questions other than regarding installation, please contact us with E-mail.
Business hours: 10:00 AM -5:00 PM

Data contributed by: Mr. Jiro Katayama, Tetsutaro Design, AppliCraft Co. Ltd,, solidThinking Japan and Mr. Higuchi in STYLING3D.
This software uses the Freelmage open source image library. See http://freeimage.sourceforge.net for details.
Freelmage is used under the FIPL, version 1.0.

Hayabusa 2.0 Operation guide

3/25/2009
Published by GRAPS Co.Ltd.
T 150-0031 BEVERLY HILLS 203 Sakuragaoka—tyo Shibuya—ku Tokyo Japan

TEL 03-5456-2680
FAX 03-5456-2681

All documents, graphics and charts in this book and Hayabusa are the copyright of GRAPS Co. Ltd.
It is prohibited to reproduce, copy or reprint it without permission.
Copyright © 2010 GRAPS Co.Ltd.
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