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DI-Guy Software License Agreement

This is a legally binding agreement between you (“LICENSEE”) and Boston Dynamics, with its principal place
of business at 78 Fourth Avenue Waltham, MA USA (“Boston Dynamics”). By breaking the seal on the package
containing the DI-Guy products (DI-Guy SDK, DI-Guy Scenario, DI-Guy Al and DI-Guy Motion Editor),
and/or by installing and/or using the enclosed software, data, models, documentation, or related recorded
information, regardless of its form or the method of the recording (the “SOFTWARE”), LICENSEE is agreeing
to be bound by the terms and conditions of this agreement, including the software license and disclaimer of
software warranty below. Please read this document carefully before opening the package and using the
SOFTWARE. If LICENSEE does not agree with the terms and conditions of this agreement, LICENSEE
should promptly return the unopened package and the SOFTWARE to the place where it was obtained, and
LICENSEE will be given a full refund of any license fee that LICENSEE paid.

1. Grantof License: Subject to the terms and conditions of
this Agreement, Boston Dynamics hereby grants to LICENSEE
a non-transferable and non-exclusive right to use and execute
the SOFTWARE on a single computer system at one time.
LICENSEE agrees that it will not reverse engineer, decompile
or disassemble any portion of the SOFTWARE, nor extract data
of any kind from the SOFTWARE, including but not limited to
motion data, 3D models, textures, texture movies, image
sequences, terrain databases and the like. If LICENSEE
disposes of any media or apparatus containing SOFTWARE,
LICENSEE will ensure that it has completely erased or
otherwise destroyed any SOFTWARE contained on such media
or stored in such apparatus. LICENSEE may not distribute,
lease, transfer, export, loan or otherwise convey the
SOFTWARE or any portion thereof to anyone.

2. Copying Restrictions: In order to effect LICENSEE's
license rights hereunder, it may install the SOFTWARE by
copying it onto the hard disk drive or into the CPU memory of a
computer system for use thereon, and may make full or partial
copies of the SOFTWARE, but only as necessary for backup or
archival purposes. LICENSEE agrees that (i) LICENSEE's use
and possession of such copies shall be solely under the terms
and conditions of this Agreement, and (ii) LICENSEE shall
place the same proprietary and copyright notices and legends on
all such copies as included by Boston Dynamics on the media
containing the authorized copy of the SOFTWARE originally
provided by Boston Dynamics.

3. Ownership: LICENSEE agrees and acknowledges that
Boston Dynamics transfers no ownership interest in the
SOFTWARE, in the intellectual property in SOFTWARE, nor
in any SOFTWARE copy to LICENSEE under this Agreement
or otherwise, and that Boston Dynamics and its licensors
reserve all rights not expressly granted hereunder. After
LICENSEE pays any applicable license fees, LICENSEE will
own the media on which the SOFTWARE was originally
provided hereunder and on which LICENSEE subsequently
copies the SOFTWARE, but Boston Dynamics and its licensors
shall retain ownership of all SOFTWARE and copies of the
SOFTWARE or portions thereof embodied in or on any media.

4. Transfer Restrictions: LICENSEE may not sublicense,
transfer, or assign this Agreement or any rights or obligations
under this Agreement, in whole or in part.

5. Export Restrictions: LICENSEE agrees not to export or
re-export, directly or indirectly, from the United States
through any country or to any country of ultimate destination
defined by the United States Government or any agency
thereof as an “Excluded Territory”. LICENSEE will not
export, directly or indirectly, the Licensed Programs or
Documentation to any country from which the United States
Government or any agency thereof requires an export license
or other governmental approval at the time of export without
first obtaining such license or approval. The U.S.
Government's list of “Excluded Territories” is subject to
change without notice and is therefore not included herein.

6. Confidentiality: By accepting this license, you
acknowledge that the SOFTWARE and accompanying
materials, and any proprietary information contained in the
media, are proprietary in nature and contain valuable
confidential information developed or acquired at great
expense. You agree not to disclose to others or utilize such
trade secrets or proprietary information except as provide
herein.

7. Enforcement of Terms: If LICENSEE fails to fulfill any
of its obligations under this Agreement, Boston Dynamics
and/or its licensors may pursue all available legal remedies to
enforce this Agreement, and Boston Dynamics may, at any
time after LICENSEE's default of this Agreement, terminate
this Agreement and all licenses and rights granted under this
Agreement. LICENSEE agrees that Boston Dynamics'
licensors referenced in the SOFTWARE are third-party
beneficiaries of this Agreement, and may enforce this
Agreement as it relates to their intellectual property.
LICENSEE further agrees that, if Boston Dynamics
terminates this Agreement for default, LICENSEE will,
within ten (10) days after any such termination, deliver to
Boston Dynamics or render unusable all SOFTWARE
originally provided hereunder and any copies thereof
embodied in any medium.



8. Governing Law: This Agreement shall be governed by and
interpreted in accordance with the laws of the Commonwealth
of Massachusetts, excluding its choice of law rules.

9. U.S. GOVERNMENT PURCHASES: If SOFTWARE is
acquired for or on behalf of the U.S. Government, then:

a. It is recognized and agreed that the SOFTWARE: (i) was
developed at private expense; (ii) was not required to be
originated or developed under a Government contract; (iii)
was not generated as a necessary part of performing a
Government contract; and (iv) was not accomplished during
and necessary for the performance of a Government contract.

b. It is recognized and agreed that SOFTWARE is
commercial computer software, as that term is used in FAR
Parts 12 and 27.4 (and any applicable agency supplements
thereto), and DFARS Parts 211.70, 227.4 (OCT 1988),
227.71 (JUN 1995) and 227.72 (JUN 1995).

c. If this purchase is subject to FAR Part 27, and FAR
52.227-19 has been incorporated into the terms of this
purchase, the Government's rights in the SOFTWARE are no
greater than RESTRICTED RIGHTS as specified in FAR
52.227-19.

d. If this purchase is subject to DFARS Part 227 (OCT
1988), the Government's rights in the SOFTWARE are no
greater than RESTRICTED RIGHTS as specified in DFARS
252.227-7013(c)(1)(i).

e. The Government's rights in the SOFTWARE are no
greater than the rights expressly stated in the body of this
Standard Licensing Agreement, if this purchase is subject to
(i) FAR Part 12; (ii) FAR Part 27, and FAR 52.227-19 has
not been incorporated into the terms of this purchase; (iii)
DFARS Part 211.70; (iv) DFARS Parts 227.71 and 227.72
(JUN 1995); or (v) any other regulation or clause permitting
the contractor to deliver commercial computer software
under the contractor's standard commercial license.

f. Any related technical data shall be delivered to the
Government with no more than limited rights.

10. DISCLAIMER OF SOFTWARE WARRANTY:
BOSTON DYNAMICS PROVIDES THE SOFTWARE TO
LICENSEE “AS IS” AND WITHOUT WARRANTY OF ANY
KIND, EXPRESS, IMPLIED OR OTHERWISE, INCLUDING
WITHOUT LIMITATION ANY WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR WITH RESPECT TO INTELLECTUAL
PROPERTY OWNERSHIP, NO ORAL OR WRITTEN
INFORMATION OR ADVICE GIVEN BY ANY BOSTON
DYNAMICS EMPLOYEE, REPRESENTATIVE OR
DISTRIBUTOR WILL CREATE A WARRANTY FOR THE
SOFTWARE, AND LICENSEE MAY NOT RELY ON ANY
SUCH INFORMATION OR ADVICE.

11. Limited Warranty on Media: Boston Dynamics
warrants the media on which SOFTWARE is recorded and
provided to LICENSEE under this Agreement to be free from

defects in materials and workmanship under normal use for a
period of ninety (90) days after the date of the original
delivery of SOFTWARE to LICENSEE. Such warranty is
solely for LICENSEE's benefit and LICENSEE has no
authority to assign, pass through or transfer this warranty to
any other person or entity. If LICENSEE returns any
defective media to Boston Dynamics or an authorized Boston
Dynamics representative during the warranty period with
proof of purchase, Boston Dynamics will, at its sole option,
either replace such defective media or refund the purchase
price for such media. This warranty will not apply to any
media that has been damaged by abuse, accident or misuse.
The foregoing warranty sets forth Boston Dynamics' entire
liability and LICENSEE's exclusive remedy for any defects
in any media and is in lieu of, and Boston Dynamics
disclaims, all other warranties, express, implied, or
otherwise, including without limitation any warranty of
merchantability or fitness for a particular purpose.

12. LIMITATION OF LIABILITY: IN NO EVENT
SHALL BOSTON DYNAMICS OR ITS LICENSORS BE
LIABLE TO LICENSEE FOR ANY SPECIAL,
CONSEQUENTIAL, INCIDENTAL OR INDIRECT
DAMAGES OF ANY KIND (INCLUDING WITHOUT
LIMITATION THE COST OF COVER, DAMAGES
ARISING FROM LOSS OF DATA, USE, PROFITS OR
GOODWILL, OR PROPERTY DAMAGE), WHETHER OR
NOT BOSTON DYNAMICS HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH LOSS, HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY
ARISING OUT OF THIS AGREEMENT. THESE
LIMITATIONS SHALL APPLY NOTWITHSTANDING
THE FAILURE OF ESSENTIAL PURPOSE OF ANY
LIMITED REMEDY. BOSTON DYNAMICS' LIABILITY
ARISING OUT OF THIS SOFTWARE LICENSE
AGREEMENT AND/OR LICENSEE'S USE OR
POSSESSION OF THE SOFTWARE, INCLUDING
WITHOUT LIMITATION ANY AND ALL CLAIMS
COMBINED, WILL NOT EXCEED THE AMOUNT OF
THE LICENSE FEE LICENSEE PAID FOR THE
SOFTWARE PROVIDED UNDER THIS AGREEMENT.

13. Laws Governing Warranties and Liability: The
law(s) of a jurisdiction may define the scope of warranty to
be provided for products or the manner in which a supplier's
liability may be limited, and such law(s) shall govern this
Agreement only to the extent a party protected by such law(s)
cannot waive the protection thereof by contract. In the U.S.
and other countries, some states, territories or other
principalities do not allow the limitation or exclusion of
liability for incidental or consequential damages, or allow the
exclusion of implied warranties, so the limitation and
exclusion above may not apply to LICENSEE, and
LICENSEE may have other rights that vary from state,
territory or principality to state, territory or principality.
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1. Introduction

Welcome to DI-Guy Scenario!

Suppose you have a terrain model for a battlefield, facility, ship, village, building complex, factory, or city.
Your job is to populate it with life-like people and vehicles. You’ll need people in different sizes and
shapes, who move realistically in real time performing tasks central to your simulation or serving as
background traffic. How long would it take to populate the scenario using the tools you currently have
available? With DI-Guy Scenario you can do it in about a day.

What is DI-Guy Scenario?

DI-Guy Scenario is a tool for adding life-like human characters, people, to real-time simulations. It lets
you rapidly populate scenarios with people who move realistically, go in and out of buildings, and travel
throughout the terrain. You can use DI-Guy Scenario for ground and urban combat, mission planning,
flight deck training, law enforcement and first responder training, site security planning, architectural
visualization, driving simulators, marketing, driving simulators, and many other applications. The back
flyleaf of this user guide has examples of DI-Guy Scenario applications.
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Image from a training scenario created with DI-Guy Scenario. Soldiers, insurgents, vehicles and
terrain come with the standard product. Optional special effects prove haze, smoke, fire, and
explosions.

DI-Guy Scenario is Real Time.

Everything about DI-Guy Scenario is real-time. DI-Guy Scenario lets you edit activity in the scenario and
see the people act out their rolls immediately, without a compilation delay. In fact, you can edit a scenario
while the scenario plays. DI-Guy Scenario also supports embedded run-times, which allows you to export
the scenarios you create to your own real-time software or third-party systems.

8 Realistic People for Real Time Simulation



DI-Guy Scenario Comes with People

DI-Guy Scenario comes with
a full cast of life-like people.
The DI-Guy Scenario
characters move realistically,
make natural transitions from
one activity to the next,
respond to high-level
direction, and are generally
intelligent about how they
move. The DI-Guy Scenario
people are completely
operational and ready to go
when you install the product.
They go where you tell them
to go, performing various .
tasks and actions. Each person has its own skeleton, texture-mapped geometry, behavior library, and real-
time motion engine. DI-Guy Scenario seamlessly integrates the people, their behavior, and your
environment, so you never have to get bogged down in the animation swamp.

DI-Guy Al is not in the default product

DI-Guy Al, software for creating autonomous, terrain-aware characters and crowds, is a cost option to DI-
Guy Scenario. Information about DI-Guy Al is found in the DI-Guy Al manual. This manual focuses on

the non-DI-Guy Al aspects of DI-Guy Scenario, but for a full experience users are encouraged to evaluate
DI-Guy Al. There is a very strong coupling between the two products.

DI-Guy Scenario is Easy to Use

DI-Guy Scenario’s graphical user interface makes it easy to use. Once you have loaded your terrain model
into DI-Guy Scenario and you have entered DI-Guy Scenario’s innovative PeopleBlitzer and CrowdBlitzer
modes, you can add a person to the scene with a single click-and-drag of the mouse. In a few minutes you
can add a variety of people to your scenario, all performing seemingly complex tasks. In an hour you can
populate a whole region.

You can access a lot of DI-Guy Scenario functionality by pointing and clicking directly in the 3D scene

where you place people, give them paths and assign tasks. Dedicated palettes let you to specify decision
logic, control where characters look, create formations, and edit many other parameters. It is easy to go

back and refine scenarios you or others have built.

To create a scenario using DI-Guy Scenario you perform four steps:

Step 1: Load a terrain model (DI-Guy Scenario supports Open Flight models).

Step 2: Choose a character type and appearance.

Step 3: Place the character on the terrain model and tell it where to go and what to do.
Step 4: View the scenario in real time from any point of view.

9 Realistic People for Real Time Simulation
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What Computers does DI-Guy Scenario run on?

DI-Guy Scenario runs on PC computers running Windows. Once scenarios are generated, you can load
them on a wide variety of systems using the DI-Guy SDK. The DI-Guy SDK runs on both Windows and
Linux computers using graphics libraries for OpenGL, Open Scene Graph , DirectX, and Vega Prime. DI-
Guy can also be customized to a specific graphic library using the DI-Guy Graphics API. Easy-to-use DI-
Guy API functions are available for importing DI-Guy Scenario scenarios into your real time application.

Optional Components for DI-Guy Scenario

DI-Guy Scenario comes complete with terrains, people, and motions needed to create compelling human
simulations. In addition, there are optional components for DIS/HLA networking, special effects,
expressive faces, and plug-in capability that you can purchase to extend the product further. Contact your
DI-Guy sales representative for information on ordering these options.

e DIS/HLA Networking — This option allows DI-Guy Scenario to support DIS and HLA
networking. With networking enabled, DI-Guy Scenario can interoperate with SAFs, Stealths,
IGs, other DI-Guy Scenarios, and other systems that use these ubiquitous networking standards.

e  Expressive Faces — This module provides characters with faces that can show facial expressions,
move their eyes, and synchronize their lips with speech.

e  Plug-in Capability — DI-Guy Scenario now offers a plug-in architecture that allows you to create
your own dynamic libraries (.dll) that link and load at runtime with DI-Guy Scenario. Typical
applications include adding peripherals, Al, and custom C++ code.

e DI-Guy Motion Editor — DI-Guy Scenario comes with over 2,000 motions and transitions in its
library. Because human behavior is so diverse, however, you may want to modify some of these
motions or add entirely new ones. That is now possible using the DI-Guy Motion Editor, an
advanced graphical tool for adding new behavior to DI-Guy and DI-Guy Scenario. The DI-Guy
Motion Editor has been engineered for seamless operation with DI-Guy and DI-Guys Scenario.

e DI-Guy Al — Quickly create crowds composed of autonomous, terrain-aware DI-Guy characters
who perform collision avoidance with each other, external entities, vehicles, and buildings and
objects in the terrain. See the DI-Guy Al Manual for more details.

Getting Started

Chapter 2 of this manual is a self-contained tutorial that covers the essential features of DI-Guy Scenario.
The tutorial will help you to become a proficient DI-Guy Scenario user in just a couple of hours. The
remainder of the manual after the tutorial provides additional information on DI-Guy Scenario’s user
interface and features. Once you have completed the tutorial, use the manual as a reference.



2. Tutorial

This DI-Guy Scenario tutorial is designed to help you get started using DI-Guy Scenario quickly and easily.
The tutorial concentrates on the basic functionality of DI-Guy Scenario, leaving advanced features for later.
You can consult the later sections of this manual for advanced features and for instructions on how to “get
under the hood” and work the details.

See Chapter 3 for starting DI-Guy Scenario in Dual Screen Mode

Wherever possible, DI-Guy Scenario lets you work graphically using your mouse directly in the 3D
window. There are eight basic modes that control the graphical interaction:

:i Input Mode Camera Mode Alter your viewpoint.

[ Camera ] Path, Character Mov_e character performances
and Group relative to the scene.

[ Character ] Modes

| PathEdit || PathInsert |

Action Modes Assign and edit motions.

| Action Edit | |Action Insert |

Sensor Modes Assign and edit sensor regions

| Sensor Edit | [Sensor Insert | that trigger events when
[ Group ] [ Plugin ] characters enter them.
( I-Guy | I-Guy Mode 1% person mode. “Drive” a

character d_|rect_ly using keyboard,
mouse, or joystick.

[ Region Painter ]

: Plugin Mode Mouse and keyboard
[ Peoplefiitzer J communicate with plugin.

Crowd Mode Edit or Blitz DI-Guy Al crowds.

Region Painter Paint DI-Guy Al regions.

PeopleBlitzer Place a character into the scene.

NOTE: DI-Guy Al modes are visible only with a valid DI-Guy Al license. See the DI-Guy Al manual for
information on these additional modes.

11 Realistic People for Real Time Simulation
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Overview of the DI-Guy Scenario User Interface

DI-Guy Scenario features eleven palettes and a 3D Display window for controlling the function of the
program and characters. These are contained in a Main Window. Scenarios are loaded and saved from the
Main Window menus. The palettes and 3D Display Window are managed from there as well.

23 Py 0 Ve o G

DI-Guy Scenario 3D Display —
Provides a view of the real-time 3D
scenario, including the terrain model,
people, vehicles, and their behavior.
You work directly in the 3D Display
window to interactively create, edit,
and view scenarios.

e s s mE ==

P — e —
[ — pr——
—
B
~—
e

FIZ S E IR AN

Time Control Palette — is a VCR-like interface that lets you play 23 %mecon ==
scenarios as well as reset, control looping, step through and CurentTme 000000000 | TOW 00000000 ALT Ot [Contine =
otherwise control time in the simulation. ExercseTme 12:0000PM | 41772012

[ [ Review Data

ETESIENICEN BENE NS

Input Mode Palette — selects the operations your mouse performs when clicked

and dragged in 3D Display. The left side (pictured) shows the various modes. . Input Mo ]
The right side (not pictured) changes with each mode and supports the mode [ C‘;ﬁa |

selected. Some buttons may not be available if DI-Guy Al license is not active.

[ PathEdit |[ PathInsert |
[ Action Edit | [ Action Insert |
[ sensor Edit | [Sensor Insert|

[ Group ] [ Plugin ]
[ I-Guy ]

(GondBier
[ Region Painter ]
[ PeopleBlitzer ]




Action Spreadsheet Palette — displays detailed information about the selected character’s sequence of
actions, timing, and location along its paths. Actions can be added, deleted and changed, and numerical
data can be typed in directly. This palette is a good place to edit or fine tune the timing of a character’s
performance.

Action Spreadsheet
w Character Objects

Character Character [sidr07-0 ]
Path [paﬁ'\l - ]

Action Name Begin T Duration  Exact Desired Stretch Begin D Length Stretch

<0> |walk - 0.000, 11070 11.070(0% 0.000)  10.980/-3%
1 strafe_right_aim - 11.070 9.850[] 9.850/0% 10,980 8,940/ 1%
Dedision Bead 2 walk_low - 20.920 22.300[0] 22.300(0% 19.920)  20.100(0%
Script Bead 3 craml - 43.220 64.230[00] 64.230|0% 40.021) 27.859|-1%
‘ Aim Bead 4 stand_ready - 107.450 67.880

‘ Gaze Bead

Log Palette — Provides error, warning, and general status messages. It’s a good idea not to forget about
this window; if things are not going as you expect, the answer to your problem may be found in a message
to you here.

Log B =1 E3
| Info messages and higher ﬂ Clear |

DI-Guy Scenario OpenGL graphics path is j
=

c:/DI-Guy-9.0.0/custom//geometry:c./ DI-Guy-9.0.0/custom/geometry/sets:c./DHGuy-9.0.0/custom/geometry/obj:c./DI-Guy-3.0.0/custom/g
(as set by variable DIGUY)

The DI-Guy and DI-Guy Scenario software in this

program is the property of Boston Dynamics,

617/868-5600, www.BostonDynamics.com -
4| | 3
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View Settings Palette — provides control over the virtual cameras, lighting, fog, and other parameters of
how the scene is rendered. The View palette is composed of three pages or sub-palettes:

0 Camera — allows you to define multiple camera settings, select among them, choose the type of
camera motion and projection, adjust clipping planes and field of view, attach the camera to a
person, and fixate on a person, vehicle, or prop.

0 Fog/Sky — allows you to define multiple sky color and fog combinations.

o Light —allows you to specify multiple lighting conditions for the scene, including the parameters of
the lighting model and the location of the sun.

o Visibility — allows you to control the visibility characters, paths, regions, Al indicators, particles,
and other DI-Guy elements

Camera
p Character Objects
P Scenario Objects
. - Index  Mame ol Delete
¥ View Settings 0 Start El
_ 1 Intersection View
| Fog 2 Intersection 2 @E]
3 Warehouse
A 1. ele 1A ! e
| Visibiity
p DI-Guy AI Objects Current Settings
Y Soeceized Obiets SR
| chain Settings Look From Lock At
[ Info Popup Pos. Offset Fix Pt. Offset Orientation
|Intemcticrr| Machine X 50.856 -2.000 X 17.678 0.000 Yaw 177.164
|P‘UQ'”5 Y 7.0% 0.000 Y 8741 0,000 Rall 0,000
| Scenario Info 7 47232 1.000 z 20.918 1,000 Pitch 33,382

| Scene Object Grid

[ warld Coor Offset

|| world Coor Offset

Char. [{none)

'I Char, [{none)

-]

Link [(none)

v] Link: [(none)

7]

Mouse Move Mode
@) Forward/Back
) LeftfRight
) Up/Down
Spd (m/fs) 32,000

Projection Mode
@) Free Camera
) Planview XY
) Planview XZ
) Planview YZ

(©) Ortho XY

Spd (m/p) |0.500

Mear Clip 0,500
Far Clip  5000.000

FOV  38.000

[ Symbolic View



Character Elements Palette — Provides detailed access to individual characters, their paths, actions,
decision logic, and other behavior. The Character Elements palette is composed of eleven tabs or sub-
palettes:

0 Character Tab

Path Tab
Waypoint Tab
Action Bead Tab
Action Spreadsheet
Decision Bead Tab
Script Bead Tab
Aim Bead Tab
Gaze Bead Tab
Variable Tab
Weapon Parameters
I-Guy Settings
Formation

Group

Face Exp.

O O 0O O0OO0OO0OO0OO0OO0OO0OOoOO0oOOoOOo

Character

¥ Character Objects
Inde. Name Char. Type Appearance Mind i [I]
17 crowd0-sldr07-17 soldier 07 skacu_3_m4
18 crowdQ-sldr07-18 soldier_07 sk_acu_3_m4
19 crowdQ-sldr07-19 soldier_07 sk_acu_3_m4 D ==
-
Name crowd0-sldr07-19 Is Enabled Enable All Disable All
Character Type 7t Pos (02) 2005 sasi 0004
Appearance Init. Ok (YRP)  74.303 0.000 0.000
Head Appearance Scale (XvZ) 1000 1.000 1.000
Tnitial Path (none) -
Time In  0.00000 Time Out 60000.00000 Initial Up Vector |'d' (Default) A
| Group [] 15 Scene Object [¥] Apply Actor Scale to Action Bead Travel
[ Face Exp. General | ReviewData | Shader | Events | ion | Label | Perf. Settings |
Parent Member of Groups
» Scenario Objects
Charact -
¥ View Settings aracter |(none) crowdi
- net_friend|
> Event Handlers Lk el
net_neutral
» Specialized Object; Network net_opposing
Is Published
Marking
Motion Texture
Motex Gain 1.000

15 Realistic People for Real Time Simulation
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Event Handlers Palette — Provides detailed access to event handlers. The Event Handlers palette is
composed of four tabs or sub-palettes:

Decision Tab

Script Tab

Library Function Tab
o Event Mapper Tab

Decision

O O O

p Character Objects

p Scenario Objects

p View Settings 0 0 decisionl)

¥ Event Handlers

[ Script

Time Index MName

| Library Function

| Event Mapper
p DI-Guy Al Objects
¥ Spedialized Objects

Mame  dedsiond

Event Type
| Chain Settings
[ Info Popup @ Tmed @ Label
| Interaction Machine (7) Character &) Scenario ()
o O o
| Scenario Info Timed Event
| Scene Object Grid Trigger T 1,00000

Scenario Objects Palette — Provides access to a variety of parameters
that affect the entire scenario. This palette is composed of twenty tabs

or sub-palettes.

o Guide
Load Manager
Particle System
Path Shape
Performance
Scene Objects
Scene Object Grids
Sensor Regions
Signals
Sound

O O 0O OO0 OO0 O0oOOo

Specialized Objects Palette

For miscellaneous parameters and settings not included in other palettes

e Chain Settings

Info Popup
Interaction Machine
Plugins

Scenario Info

) Manual () Gesture ()

p Character Objects

Scenario Objects
Guide

Load Manager

Path Shape

Performance

Scene Object

Sound

Varable

P View Settings

» Event Handlers

p DI-Guy AI Objects
» Specialized Objects

Default Ticke

Deision B
Script Beac
Gaze Bead

Aim Beads

Ground Clan
(©) Use Opt
@ UseOct

[ Draw

Camera Frus

Charact

[ visu
Scene C

[T visu
Scene C
Distance Cul
Character [
Prop Distan

Vehide Dist:



e Scene Object Grid
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Network Settings Palette — Provides access to a variety of parameters that affect DIS or HLA networking
DIS Networking Settings Page HLA Networking Settings Page

DIS Networking Settings NE HLA Networking Settings NE
r J°'”DE"9|'°'S: o BRI I~ Join Exercise Exercise Patticipants
3 P\s:‘a:LeanEeh alaclalsN k Tloin exercise to so2] e e ey
e A“ e °TE E'ama\';: :'W Lo ¥ Publish Lol Characters to Ntwork
W bt B e e (B AT Bt e Semrare eads
Connection Settings
B Connzction Seftings
sis [0 Hist [0 Ereiss |1
Transmit To IPAdgr [239.286.0.1 % | et
Porl Number 3000 Federate [DI Guy
b Send Custom POLs Evercise Losation
e pm—— Conitinate Conversion =
Bedie Gamae S Coordinate Source
R  User Spechisd & From Geomety
£ User Spectisd & From Beomety Latiuge [ 0000 0000N
Latitude [ 0:00:00.0000M Longtude [ 000000000
Longhude [ 00000, 0000 uth  z [Bin 2 I
Utz [FIN FEEE I™ Standard Offsets
L1 Seiehir Uiz OffsetAlitude  [0.000
Offset Altiude~ [0000 Difset Drientatior [0.000 0.0 [
Offset Orentstion [0.000 [T ]
Cullng Muliscieen Dptions Culing
Muliscreen Options [ Cull Entitiss Past wiorlds Edgs [ Muliscreen Enabled I~ CullEntities Past Wwiarkds Edge
I Muiscreen Enabled .
i DIGup Al Settings I Muliscreer b sster DR
[~ Multisoreen Master
¥ Create Network Crowds Fol Oifset [degrees] 0.000 [V Cieate Network Crowds
Felbitetigegess) e Debug ‘Va Offset horz. FO percentags) ~ |0.000 -
aw Offeet (horz. FOV percentage)  |0.000 [~ DIS loapback Pitch Oifset [vert, FOV percentage)  |0.000 I~ Draw Packet Info
Fitoh Oiffset fvert. FOV percentagel  [0.000 I Drow Packet Info
Signals Palette — displays signal buttons defined on the Signal tab of the Signals RNEB
Scenario Objects palette. Fire racket ==
Tear Gas RESET
. - . - [ “tarvee Sotimge al=l
Movie Settings Palette — displays parameters for generating
. i . . Aecond Fusmes Flecended 0 Feue
movies directly from DI-Guy Scenario S

Dipen Hew Marvie Fie. # Cipri M |

Cuamari Mowis e |

Miree Semngs

Fooes P Socor 000
[t ]
Cotec o

o o
Ho compaesion: Tege” et Db codse e eade
D o ot it oy s =

2.1  Tutorial 1: Jump In and Try DI-Guy Scenario!

The easiest way to learn DI-Guy Scenario is to use it. This section will get you started quickly and easily.
We cover the basic features and functions, with just a small dose of theory of operation. This section



assumes you have already installed DI-Guy Scenario on your computer. If not, please go to Section 3 for
installation instructions, and then come back here to resume the tutorial.

Start DI-Guy Scenario
After installation, find the DI-Guy Scenario icon on your desktop and double click it.
It will take a few moments to startup. You will know that the program has
ﬂ completely loaded when the DI-Guy Scenario 3D Display window appears. Several
palettes will appear on the screen during the loading process. For this tutorial, you
will need the Control palette and the Mode palette. If either of them is not visible,
use the Window pull down menu in the Main Window and select them and hide all

others.
wWindow Help
|T Time Conkrol 2 The Window pulldown on the Ma!n
|T Inpuk Mode - Window aIIOV\_/s you to specify \_Nhlch
palettes are displayed, and which are
| Scenaro Objects F4 hidden. Make sure there is a check
Character Page FS next to Input Mode and Camera
Camera Page F& palettes. Once these palettes appear,
Decision Page 7 move them to convenient positions on
DI-Guy AL Crowd Page  F8 your screen.
Signals F10
|T Mebwork Settings F11

|T Log Fiz

Movie Settings

Terrain Models

Terrain models include the ground, roads, trees, buildings, and furnishings that make up a space.
Typically users” first step is to load the terrain to be populated. For this tutorial, we will use the default
terrain model, the DI-Guy Scenario Stage. The Stage is a simple model that offers a combined park,
warehouse, and a mid-east city setting. Once DI-Guy Scenario is fully up and running, you should see the
Stage in the 3D Display window.

bimay e

sion
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The DI-Guy Scenario Stage, a default terrain model that comes with the
tool, is what you will first see in the 3D Display window when you start up
DI-Guy Scenario. Use it for practice.

|
Input Mode
Move the Camera %3

The ability to move the camera in the 3D scene is an essential skill for using DI- [ Camera |
Guy Scenario. So let’s practice. Find the Mode palette and enter Camera l Character J
mode. Place the mouse cursor in the DI-Guy Scenario 3D Display window and [ PathEdit || Pathinsert |
click to move the camera. Use the left button to move the camera forward. Use [ ActionEdit || Action Insert |
the right button to move the camera backward. Move the mouse while [ Sensor Edit | [Sensor Insert]
depressing the left or right mouse button to steer the camera motion. Hold [ Gow |[ Pugn |
down both the left and right mouse buttons at the same time and move the l ey I
mouse to look around without moving the camera. If you get lost, press the “1

key, which returns you to a stored camera location. If the camera moves too l
slow or too fast for your taste, type ‘-’ or “+’ to adjust the speed.

Region Painter ]

[ PeopleBlitzer ]
Adding People b3 Input Mode
Let’s add some people! We’ll start by putting a person on the stage and [ — ]
having him walk from one place to another. Using the PeopleBlitzer you can | Character |

add a person with just one click-and-drag of the mouse. Find the Mode
palette and enter PeopleBlitzer mode.

| PathEdit || PathiInsert |
I Action Edit “Acﬁon Insert]

The most efficient use of PeopleBlitzer mode is to click-and-drag, not just

click. To click-and-drag, you place the cursor on an initial point of interest. [ sensor Edit ] [sensor Inset]

Press the left mouse button and hold it down. With the mouse button still | Gow J[ Puan |
held down, drag the cursor to a second point of interest. Then release the I L-Guy J
mouse button. Click-and-drag is useful because it allows you to specify a
location, direction and distance, all in one operation. | T ]

I PeopleBlitzer I

PeopleBlitzer

Now that you are in PeopleBlitzer mode and you know how to click-and-drag, decide where you want the
person to start walking and where you want them to stop walking. Position the mouse at the starting point
and click-and-drag to the stopping point. Presto! You have successfully added a person to the scene!



A freshly PeopleBlitzed
person with some
graphical elements
indicating the path the
character is on.

Place a second character using PeopleBlitz by just pointing and clicking without dragging the mouse; the
person is created with a path that contains just a single waypoint. This mode is useful when you are setting
up a new scenario and just want to see where folks should go and move them around. It is also useful for
placing props and parked vehicles. Later, if you want these characters to travel, you can give them a path
by inserting additional waypoints.

Play the Scenario

Now that you have placed people in the scenario, let’s see them do something. Find the Control palette; it
is setup like the controls for a DVD or VCR. Press the Reset button, and then press the Play button. The
characters will walk along their path. After a while, hit the Stop button. Try playing the action back a
second time at 4 times the normal speed using Fast Forward, or have the character Play Backwards. Move
the camera around while the person walks backward. Hit the Stop button again

The Time Control palette

ﬁ:ﬁmm S e T 5}, behaves likes a DVD
Extrose Tme 110000PH Y101z [ ] controller and allows you to
/ R control the play of time in
/ M!£:Li7“ J'_H.j‘ii\ﬂj o] the scenario.
Time Slider Play Reset
Stop

You can cause the scenario to loop by selecting the loop box on the Control palette. You can also set the
start and end times of the loop. Set the loop to run from t=0 to t=10 seconds and hit play.

Saving Your Work

You can save your work by creating a DI-Guy Scenario scenario file (.dss). To save a .dss file, use the File
—> Save or Save As selections on the Control palette. Note that if you double-click on a saved .dss file, DI-
Guy Scenario starts up and loads the scenario.

Note: The ability to save files is disabled when running DI-Guy Scenario in Demo Mode without a license.
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End of Tutorial Section 1

Congratulations. You have completed the first section of the DI-Guy Scenario tutorial. You have
learned to navigate the DI-Guy Scenario user interface, manipulate the virtual camera, and create a
simple scenario populated with lifelike people. In the next section we will focus on choosing people
and their appearances.



2.2

Choosing People

Tutorial 2: Selecting People and their Appearance

DI-Guy Scenario offers a wide range of characters with a variety of appearance and behavior. When you
used the PeopleBlitzer earlier, you added a character with a default character type, appearance, and action.
Now we will select character type, appearance, and action using the Input Mode palette and add a hew

person with desired characteristics.

The top side of the Mode
palette displays and
modifies information
about the currently
selected character.

The bottom side of the

f | | Blitz Action
Mode palette lets you
specify information | — Biitz Mind

about the next
character to be
PeopleBlitzed.
Including an Al mind

Character Type

The people in DI-Guy Scenario are organized by
Character Type and Appearance. Character Type
determines which set of actions in the motion library are
used for the person, and therefore it determines what the
person can do. For instance, people of type
female_pedestrian can stand, walk, jog, stroll, powerwalk,
and run. People with character type soldier_07 can stand,
walk, jog, and run, but they can also crawl, walk_lo
(sneak), and do things with their weapons. You can select
the character type for the People Blitzer using the pull-
down list on the Mode palette. When you click on the
Char Type field, it will show you a list of available
character types. Choose mped_07 on the PeopleBlitzer
side (the right side) of the Mode palette.

23

Current Path

Current Character

1-fped-2

)

0 - pathd

=

Blitz Char Type [femalegedesh’ian

Blitz Appearance [alisun_redswh'

| default - |

[{none} - ]
Current Character [ 1 - fped-2 - ]
Current Path [D - pathd - ]

Blitz Char Type [femalepedestl’ian

Blitz Appearance

alison_redswir

Blitz Action
Blitz Mind

Show Only R
Show Only

Appearance Wiz

alizon_redswir
anna sladks
betsy_arey
betsy_jeans
betsy_shorts
betsy_skirt
betsy_suit
betsy_suit2
betsy_sweater
bridget_skirt
default

T

List of appearances defined
for character type
“female_pedestrian™.
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Quick Tip: Survey all the available characters and audition their actions using
the license-free DI-Guy Character Viewer application available from the Start
Menu.

Appearances

Appearances specifies what a DI-Guy Scenario person looks like. Appearances include body shape,
hair color, and clothing. Appearances can also include certain accessories, such as goggles, backpacks,
canteen, etc. For each character type, there is a set of defined appearances. You can see the list of
defined appearances for mped_07 by clicking on the appearance tab on the right side of the Input Mode
palette. The illustration on the following tab shows what these appearances look like.

Quick Tip: The mped_07, fped_07, and soldier_07 are the best character types
to start with.

Quick Tip: Appearances with the “sk_" prefix use superior deformable mesh
graphics, while other appearances use older segmented polyhedra.

Vehicles

You may have noticed when looking at the list of character types that there is one called vehicle and
another called vehicle_wheels. Character type vehicle includes cars, trucks, tanks, boats, aircraft that
moves about the scene but don’t have any moving joints. vehicle_wheels have extra joints that allow the
wheels to steer and rotate along the path. Similarly, vehicle_technical and vehicle_turret are vehicles with
weapons mounted on them that respond to aim commands.

Like people, vehicles can be peopleblitzed into the scene and travel on paths. Naturally, since they don’t
have arms and legs, they don’t walk, run, and crawl, but you can specify different travel speeds by setting
their actions. DI-Guy Scenario comes with a library of vehicles.

Use the DI-Guy Character Viewer or consult the model guide documentation to explore the people,
vehicles, and props in the DI-Guy data distribution.

Props

Props are static objects you can put into your scenario to enrich the scene. Examples of props are fences,
furniture, food, or even houses. Props can be added to the scenario using the People Blitzer. Once a prop
is placed in the scenario, you can move it to another location by dragging its waypoint. You can reorient a
prop by reorienting its waypoint. DI-Guy Scenario comes with a prop library. See Section 8 for
instructions on how to add your own props to the library.

Effects
Effects are particle-based graphics for creating explosions, fire, smoke, dust trails, weather effects, etc. The
use character_type “effect”.



Changing Appearance

Once a character is in the scene, you can read or modify its appearance using the Input Mode palette. The
right side of the Mode palette displays information for the current person. You can specify the appearance
by clicking on the drop down arrow and making a selection from the list. Give itatry.

Selecting a Person
you select should turn white. If you look at the left side of the Mode palette, it should display the character
type, appearance, and action of the person you just selected.

Another way to select a person is to use the Current Character field on the right side of the Mode palette.
This field is a pull-down list of all the characters defined in the scene. You can select the one you want by
highlighting it on the list.

Input Mode NE
Ean | | Coront Craracter | |25
List of characters ﬁi" Curent Paih ?::r;d s
in the scenario. | | 2-fired_mg
ActonEde | Actoninset | | BizCharTyoe [{, o ~]
SensorEdt | Sensorinsert | | Bitz Appearance [{4 -rain =
Bitz Action 5 -explode_1 =
__Gow | : [ i E
Guy | 7- debris
MerpeBitzer | 8-dust_1
0 - L T

A third way to select a character and make them current is to click on the path associated with the
person you want to select, provided you are either in Path Edit or Action Edit mode.

On the Mode palette, choose an appearance for the PeopleBlitzer using the pull-down list selector.
Now that you have selected Character Type and Appearance, use the PeopleBlitzer to add a person to
the scenario. Create a scenario in which a man and woman walk next to each other as they cross the
stage and go back of the house. Play the scenario with the two characters.

25 Realistic People for Real Time Simulation
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Here is a sample of vehicle appearances available in DI-Guy Scenario. Use the Character
Viewer to explore all the vehicles available.

Cut, Copy and Paste People

You can cut, copy, and paste people and their paths using standard menu selections or keystrokes. You can
copy the current person and path to the clip board by going to the Control palette and selecting Edit —>
Copy, or by typing “Control-C” while in PeopleBlitzer mode. This operation puts a copy of the current
person, its paths, waypoints, and actions on the clipboard. You can introduce a copy of the person into the
scenario by selecting Edit —> Paste in the Control palette, or by typing “Control -V.” You can delete the
current person using the Edit —> Cut or by typing “Control -X.” Deleting a person puts the person on the
clipboard, so you can paste it back into the scene.

Cut, copy, and paste works for people and for entire paths. It does not work for individual waypoints or
action beads.

Note: Cut, copy, and paste are sensitive to the mode. To operate on people and their paths, you must be in
PeopleBlitzer mode. To cut a single path, you must be in Path Edit mode.

Undo
DI-Guy Scenario has multiple levels of undo. You can undo the last action by using Edit —> Undo, or by
type “Control-Z.”

End of Tutorial Section 2



2.3  Tutorial 3: Paths

Paths & Waypoints One v
slope of the path where it passes through the waypoint. You can change the location and shape of a path by
1) repositioning the waypoint, 2) reorienting the waypoint, or 3) changing the slope adjuster.

Waypoint

Path/';' R S O

Select a Path

To interact with a path or any of its waypoints or actions, the path must be selected. Selected paths are
displayed with a white line; deselected paths are either blue or not displayed. To select a path, enter Path
Edit mode on the Mode palette. Then left-click on the path or on the person associated with the path.

Adjust a Path 5 Input Mode ===
Let’s change the path for one of the people you created [ camem ] | current Character 0-sdr070 BI=
by repositioning the waypoints. Enter Path Edit mode ;‘__Ch* S [tpetn <[5
and make sure the path is selected. Using the left mouse ;.,?::d:t ;.,rnlms;t Path Type to Edt
button, click and drag on one of the waypoints to (Coemmerit | (Sononimoert] | |3 Chivac Pae
reposition it. Now reposition the other end of the path an#l ‘ |
. . . L Create Path
by repositioning the other waypoint. [GrondBitz=r] —
. Region Painter

You can also adjust the curvature of the path by 7;,&9@&5",&, -
manipulating the waypoint’s slope adjuster. Using the %

- - oW aracter FPa age
left mouse button, click and drag on the slope-adjuster o oot o

by clicking on either end of the bar. Drag the slope Lshonron o |

adjuster and observe the effects it has on the shape of the path. The longer the slope-adjuster is, the
stronger the influence of the waypoint will be on the curvature of the path. You can make the paths
smoother or sharper by using the slope-adjuster. Experiment with the orientation and length of the slope-
adjuster. These adjustments will be important later on, when you want to craft detailed paths.

Note: It is easiest to grab the slope-adjuster at its endpoints. You may have to click once on a waypoint to
select it, in order to make its slope-adjuster active. (The waypoint and its slope-adjuster turn red when the
waypoint is selected.) If you have trouble manipulating a waypoint, zoom in on it by moving the camera
and try again.

Extend the Path Paths can have more interesting shapes when they have more waypoints. You can extend
an existing path by adding waypoints. Enter Path Edit mode using the Mode palette. Select the last
waypoint on the current path by clicking on it. Enter Path Insert mode and left-click where you want the
new waypoint to go. Add more waypoints by pointing and left-clicking. Adjust the positions and slopes of
the waypoints to contour your path as necessary.
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Path right after person was Path was extended by adding An additional waypoint was
PeopleBlitzed into the scene. three waypoints to end and inserted right after the first
smoothed by adjusting slopes. waypoint

Insert Waypoints -
It is possible to add waypoints to the middle of a path. One can add waypoints to 4 Input Mode

the middle of a path to get more control over the path shape and where the person [ £ J
will travel. The waypoints that define a path have an order that progresses from ( Character J
the beginning of the path to the end. When you insert a waypoint it is placed in [ PathEdt | [ Pathinsert ]
the sequence right after the selected waypoint. You can select a waypoint by [ Action Edit | [ Action Insert |
clicking on it in Path Edit mode. If you select the first waypoint in a path and add [ Sensor Edit | [Sensor Insert]
a new one, the new waypoint becomes the second one and all others are redefined [ Grown |[ Pugn |
accordingly.

Go ahead and try it.
When you firs

End of Tutorial Section 3
In this section of the tutorial you learned to create and edit paths. The next section of the tutorial focuses
on actions.



2.4  Tutorial 4: Actions and Behavior

Actions People in DI-Guy Scenario are always performing Actions, even when they are just standing. For
instance, walking, standing, and dying are all actions. Typically a person acts out a whole sequence of
actions during a complex scenario. For instance, a person might start walking, then jog, then powerwalk,
then stand in one spot, then stroll at a slow pace. DI-Guy Scenario makes it easy for a person to perform a
series of actions in a smooth manner as well as coordinate their actions with their location in the terrain
model and with the locations of other people.

Traveling vs. Stationary Actions

Some actions cause the person to travel along the path, such as walking, jogging, and crawling. These are
generally called Traveling Actions. Other actions do not cause the person to travel along the path, such as
standing, kneeling, or gesturing with the hands. These are called Stationary Actions. There are some
differences in how DI-Guy Scenario handles traveling and stationary actions.

Action Beads

Actions can be specified and controlled in DI-Guy Scenario by using Action Beads. Action beads appear in
the DI-Guy Scenario 3D Display window as yellow, gear-like elements located along the paths. Action
beads are located at the start of each path and at points along the paths, wherever a person changes from
one action to a new one. There is also a special action bead, the End Bead, located at the end of a person’s
last action. The end bead is visually represented by the small red stop sign.

Action ‘_.L‘ End Bead
Bead “~_ — .4/ hd bea
'\*’_ il

Last Action Bead

Adding Actions %3 Input Mode
Typically, you will want each person to perform several actions, one after another. Camera

Select a character and then go to the Mode palette and use the Insert Action field to
choose which action you would like to add. When you click on this field it will give [ PathEdit ][ Path insert |
you a list of the actions available for the current character , as defined by its character [ ActenEdt |
type. Select one of the traveling actions, such as walking, jogging, or strolling. Then (_sensor Edit ) [Sensor Insert)

switch to Action Insert mode on the Mode palette and left-click on the path where %&‘
R R . . . uy
you would like the new action to start. An action bead will appear where you click. ———

Playback the scenario and watch what happens when your character crosses the new [ Regonpainter |
action bead. It should make a seamless transition from the previous action to the one [ PeopieBlizer |
you just inserted.
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Dragging Actions
Release the mouse button when you are happy with the new action bead
position.

Camera |

Character |

|
|
Note that you can only drag the action bead along the path as far as the [ PathEdit || Path Insert |
neighboring action bead. When you bump into a neighboring action bead, [ Action Edit ] [ Action Insert |
|
|

the two action beads will stack up. From time to time, you may have stacks
of action beads that are several beads tall. You can separate the action
beads of a stack by pointing to one side or other side of the stack when
click-dragging the action beads. Try it out.

Sensor Edit | |Sensur Insert|

Group | | Flugin |

Note: When manipulating stacked action beads, point at the path below the action bead, not at the action

bead itself.
- ) ,L

-

Click here to get / \ Click here to
bottom action bead get top bead.

Adding Stationary Actions

Examples of stationary actions are standing, kneeling, or sitting. The key distinguishing feature of
stationary actions is that the person does not travel along the path during their execution. Stationary and
traveling actions are often used in the same path. For example, a character will walk 5 meters, kneel, and
then resume walking.

Note: When you specify a stationary action, its key parameter is duration (e.g. stand for 5 seconds) rather
than a distance (e.g. walk 5 meters). The Action Spreadsheet palette, which is introduced below, gives you
a numeric means of specifying times as well as distances.

Add a stationary action to one of the people in the scene. Select the person. Use the Insert Action field on
the Input Mode palette to select a stationary action. “Stand” is a good one. Enter Action Insert mode.
Point to the position along the path where you want the person to stand. Left click. Verify that the person
does the right thing using the Control palette.

Note: You may have noticed that when you inserted the stationary action just now, two new action beads
appeared in a stack: one action bead specifies the stationary action you inserted and the second action bead
resumes the traveling action that was interrupted. Because stationary actions keep a person in one place
along the path, their action beads will typically be found stacked up with at least one other action bead.

Changing Action

Once an action is specified, you can change it to another action. Enter Action Edit mode on the Mode
palette. Select the action bead you want to change by left-clicking on it in the 3D Display window. The
action bead will indicate that it was selected by rotating about its axis. Once the action bead is selected,
you can change it by manipulating the pop-up list found in the Mode Palette’s Current Action field.

You can ct



Change the action to another traveling action, and verify the result with the VCR section of the Control
window.

Action Spreadsheet

So far, you have used the Control palette, Mode palette, and 3D Display to add and modify characters in
DI-Guy Scenario. Now you will use the Action Spreadsheet palette, an additional tool for viewing and
manipulating the actions of a single DI-Guy character. The Action Spreadsheet is particularly helpful when
working on complex sequences that involve both traveling and stationary actions.

Action Name Beain T Duration  Exact Desired Stretch Begin D

Lenath Stretch
0 stand_with_hose 45,0007 45,00 —rrrlas

0.000 18.000|-2%

-

1 walk_with_hose - 45,000 26,8490 2

<2> |stand_with_hose - 20,000 |V |
walk_with_hose - 1.010 3

& stand_with_hose - 60,000 ©0.000{0%
stand_with_hose -

The Action Spreadsheet palette displays a list of the actions a character will perform on his path. Each row
of the Action Spreadsheet describes an individual action, including the name of the action, the starting time,
duration, starting position, and displacement for the action. The starting position and displacement
(“Length™) are distances measured along the path, referenced to the first waypoint.

The Action Spreadsheet is a useful tool for crafting the actions of a character’s performance. Use it to
insert, delete, and modify actions. To insert an action, first go to the Input Mode palette to specify the
specific action to be inserted. Then, in the Action Spreadsheet, select an existing action that is adjacent to
where you want to add the new action. Use the Insert button to add the new action just before the selected
one or use the Append button to add the new action just after the selected one.

To delete an action, select it in the left-most column of the Action Spreadsheet or by clicking on the action
bead in the 3D window. Then click the Delete button.

To modify the duration or displacement of an action, you can type numerical data directly into any of the
white cells of the spreadsheet. You can also change the named action from one to another using the pull-
down lists.

Local Mode and Ripple Mode

DI-Guy Scenario has two editing modes that affect what happens when you insert, delete, and drag action
beads.

In Local Mode, DI-Guy Scenario attempts to localize the effects of any changes you make. When you drag
an action bead, none of the surrounding action beads move. Local mode is useful when you have already
specified the activity of a person later in the path and do not want to move it while working on earlier parts
of the path. So far in this tutorial we have only used Local Mode.

In Ripple Mode, the spacing between actions is preserved wherever possible. When a new action is added,
all subsequent actions moved down the path by the displacement of the added action. When a new action is
deleted, all subsequent actions move toward the beginning of the path by the amount of the deleted action.
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Similar behavior occurs when you drag an action bead in Ripple Mode. Ripple Mode is useful when you
want to reposition a whole sequence of actions with respect to the terrain

Drag this action bead

e — —e —— )
Ripple Mode IJ .

- . . &=y
Local Mode ! l '
- TV 1 _ - =

When an action bead is dragged in Ripple Mode, all subsequent action beads move with the dragged
bead, and the spacing between action beads is maintained. When an action bead is dragged in Local
Mode, only the dragged action bead moves and subsequent action beads stay in position along their
path.

Try Ripple Mode

There is a pair of toggle buttons on the Action Spreadsheet that allow you to alternate between Local and
Ripple Modes. Switch to Ripple Mode, enter Action Edit mode, and experiment dragging action beads in
the 3D Display. You will notice that all subsequent actions, including the end bead, keep a fixed distance
from the action bead you drag.

Insert a new action. When you insert a traveling action in Ripple Mode, DI-Guy Scenario introduces one
complete cycle of the new action, and shifts all subsequent actions toward the end of the path to make
room. When you delete an action in Ripple Mode, DI-Guy Scenario shifts all subsequent actions earlier by
the displacement of the deleted action.

Stretch and Shrink

DI-Guy Scenario automatically adjusts behavior to fit the available space. When you have specified that a
person walks a certain distance by positioning the action beads, DI-Guy Scenario calculates the humber of
whole steps that will best fit, then stretches or shrinks the whole series by a small amount to make it fit
exactly. The last column of the Action Spreadsheet, (“Stretch™) shows how much the DI-Guy Scenario
algorithms stretched or shrunk the action to make it fit in the available space.



If you notice excessive feet slipping by a character as it travels, it is
probably because the path is excessively stretched/shrunk. Examine the
Action Spreadsheet and tune the behavior by adjusting the locations of
nearby action beads to reduce the stretch or shrink shown in this field.
A stretch/shrink of zero is best.

Specifying Duration

DI-Guy Scenario calculates the duration of an action by choosing an even multiple cycles of the underlying
motion. You can change the duration of a stationary action by changing the desired duration on the Action
Spreadsheet. It will automatically round off to the duration that corresponds to an integer number of
motion cycles.

Precise Timing

If you want to specify an exact duration for an action, click the time exact checkbox on the Action
Spreadsheet and type in the required duration. The duration of each cycle is stretched or shrunk so the
overall duration exactly meets your specification.

Action Spreadsheet HNE3
Action Mame | Begin T | Diuration | Exact| Desired | Stretch | Begin D | Length | Stretch |

0 |wak -] 0.000 43200 4.320/0% 0.000 2661(-5%

1 |powewal  ~| 430 voE0 1.030 0% 2861 1.334)8%

2 |l +]|  Bm|I  zzEM 2,270 0% 2998 09103

3 ioa - 7.620 4240 4,240/ 0% 4,804 4.866( 0%

<> [stand  ~| 11880 G0B00f 50.800{ 0% 9771 0.000| 03

5 fstanda  ~|  72eED 9771
A duration specified Shows the amount of stretch or
in exact mode. shrink required to match your

exact timing specification.

For traveling actions, this procedure slows down or speeds up the travel, without changing the number of
steps. The time stretch field of the Action Spreadsheet shows how much the timing was adjusted to
accommodate your setting. Keep in mind that the exact duration includes the transition time to get from the
previous action to the current one.

End of Tutorial Section 4
In this section you learned about actions. The next section provides information about decision logic.
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2.5  Tutorial 5: Decision Logic

DI-Guy Scenario has a decision-making capability that can be attached to any character. This section
introduces the Sensor Region, Decision palette, Script Events, and Signals. It tells you how to hook them
together to make people react to events in the scenario.

Sensor Regions

A sensor region is an axis-aligned 3D box that is sensitive to characters. When a character enters a sensor
region, the sensor region detects their presence and provides the information to the decision logic system.

Sensor Region usedto
test for person entering
or leaving building.

. Mode KT
To create a new sensor region, select Sensor Insert on the Mode palette and then = |
click-drag in the 3D scene. The first place you click will be one corner of the sensor Tt [ |
region. The place where you release the mouse will be the diagonal corner of the Path Edit_|_PathInseit

sensor region. Sense Edit | o
) A A . PeopleB litzer |

On_c_e you have c_reated a Sensqr Region, you can ghange its size or position by e

editing it. To edit a sensor region select Sense Edit on the Mode palette. Then use T

the mouse to drag the vertical lines that define the sensor region. Action Edit | Action Insert

Path Edit Path Inzert

You can assign names to the sensor regions by going to the Sensor Region tab of the
Scenario Objects palette.




Creating Decision Logic
Scenario Objects MNE

Decision Bead
¥ Character Objects

Character IsldlD?-D ;I
Path | pathd =l
Time Ilndex |Name | Create | Delete Look At |
1.0 a decl
45 1 decl e N
150 2 dec2 - >
Mame Idec2
Beginning Distance [m]l‘l B.551 Length [m) ID.DDD
Beginning Time [g] I‘I 5.000 Diuration (2] ID.DDD
Begin At Object I 'l End At Dhiectl VI
- Scenario Objects
» View Settings Ticks Between Checks |4 ¥ Uss Default

- Event Handlers
b DI-Guy Al Objects
# Specialized Objects

Commeit

Eegision [Mo clauges in decision. Press Edit' to add zome. )
ogic

Edit... | Language Freview Az Script |
o Peil

 Lua Corrvert To Script Beadl

Show Config Page

DI-Guy Scenario lets you create reactive behavior for people and assign it to events in the scenario. The
Decision tab of the Character Elements palette makes it easy to create decision logic without any
programming!

To create a decision bead for your character, first use the “Create” button to create a bead, and then push
the Edit button located at the bottom of the palette. You can then define an IF/THEN/ELSE clause that
captures the reactivity you need. The Decision Bead tab of the Character Elements palette lets you do this
graphically, and prompts you by providing lists of valid items selections at each step of the process.
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Character Decision beads are specified on a per-character and per-path basis. When you create a new
decision bead it is associated with the currently selected character and path. As you change the current
character (by clicking on the character in the 3D Window in Path Mode, or by using the Mode Palette or
the Character tab of the Character Elements palette the displayed set of decisions changes to those for the
newly selected character.

Note that scenario-level decisions can also be created in the Event Handlers palette when a decision is more
appropriately applied at the scenario level than at the character level.

IMPORTANT: Decision beads take effect during the period or region specified on the Decision Bead tab.
A typical problem for beginning users is specifying a decision that only happens at time 0, be careful! The
Distance into Path field determines when the decision bead becomes active for the character, specified
either as a distance along the path or as the time from the beginning of the scenario. The Length field
determines the period over which the decision logic is applied, specified either as a distance along the path
or as a duration.

Creating Decision logics with programming: Lua Scripts

DI-Guy Scenario can do more advanced decision-making using Lua Scripts. Scripting is available on the
Script Bead tab of the Character Elements palette, which is discussed in the reference section of the user
manual.

Here is an easy way to get started on writing a Lua script: Create a decision bead as shown above. Then
use the Convert to Script Bead button. Go to the script bead tab and you will see the decision logic
converted into proper Lua code, ready for editing. You can use this feature as a template for creating your
own Lua code.

End of Tutorial Section 5

In this section you learned about adding decision and script beads to a DI-Guy character path. The next
section provides some information about camera, lights, fog, terrains, and keyboard shortcuts.



2.6  Tutorial 6: Cameras, Lights, Fog, Terrains, and Keyboard Shortcuts

The view shown in the 3D window is determined by the location and settings of the virtual camera. Earlier
you learned how to reposition the camera to change the view. This section covers additional camera topics
that you may find useful.

Multiple Saved Camera Settings

DI-Guy Scenario allows you to define and save as many sets of camera settings as you like. You can load
any of the first 10 camera settings into the camera with one keystroke.

Using the mouse, position the camera to achieve
the view you want. Then type “<shift>#" where
“#” is a digit from 0-9. This saves the camera
location and viewing parameters as camera setting
“#”. You can instantly load saved camera settings
by typing just the digit. You may need to click in
the 3D Display window to make it active before
typing the camera digit. You can access camera L
settings beyond the first 10 using the Camera =
palette. -

You can use the Camera tab of the View Settings o e
to alter a camera setting. Select the camera

setting, then change the setting either numerically

by altering values in the tab or by using camera

mode in the 3D Window. Select Save Current g o L
Settings to then save the updated setting.

Additional Camera Motion

Normally the camera is set up to move forward and backward when using the left and right mouse buttons
in the 3D Window when in Camera Mode. You can steer while traveling forward and backward by moving
the mouse left/right, up/down in the 3D Display. You can aim the camera without moving it by holding
both left and right mouse buttons down at the same time and moving the cursor left/right and up/down in
the 3D Display.

There are also modes that translate the virtual camera up and down and from side to side when you click
the mouse. You can enter these modes through the Camera palette (Mouse Move Mode), or through
hotkeys (Up/Down “d” Left-Right “s”, Forward/Backward “f”.) For any of these changes to take effect,
the 3D Display must be active, which may require you to click in its window.

‘Go There’ Camera Control

Rather than “fly” the camera from one location to another, the ‘go there’ camera automates movement of
the camera. Just enter camera mode, point the mouse where you would like to place the camera, then shift-
left-click. The camera flies to the new location, and spins around to face where it came from.
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Camera Tether

You can attach a camera to any person or vehicle in the scenario. When attached, the camera will travel
with the person. Use the Camera palette to select the camera you want to attach. Then find the “Look
From” box on the Camera Tab of the View palette. Use the “Char” pull-down field to select the person to
attach to.

Once the camera is attached to a person or vehicle, you can adjust the relative positioning of the camera
with respect to the person by mousing the camera position and orientation. Left and right mouse buttons
take you closer or farther from the person. Holding both mouse buttons at once lets you change the
camera’s angle of view with respect to the traveling direction of the person. You can also adjust the
camera travel settings by typing values at the “Pos Offset” fields in the Camera tab.

Camera Tracking

You can also create a camera setting that tracks a person or vehicle as it travels in the scenario. Specify
tracking using the “Look At” filed on the Camera tab. By setting the camera’s “Look From” to one person
and its “Look At” to another character, you can show the relationship between two characters as they
travel.

Camera POV

DI-Guy Scenario has camera modes that support 1% person POV (point of view). You can attach the
camera to travel with any entity, showing the world from their point of view. In POV mode, the camera
travels with the selected person or vehicle and maintains the specified relative position and orientation.
Select POV mode by going to the Camera tab, specify the person or vehicle you want to attach to in the
“Look From” field. Also select the same character in the “Look At” filed. Then use the mouse to position
the camera to get the view you desire. The left mouse button positions the camera closer to the character.
The right mouse button pulls the camera back from the character. Hold both mouse buttons down at the
same time and drag to change the viewing angle.

You can save the POV camera view by saving the camera settings. Give the newly saved camera settings
the name “POV.” Adjust the camera so that it looks just over the shoulder of a person as they jog through
the scenario. Adjust the camera so it looks sideways at a person as they walk. Now adjust the camera so
that it looks at a person’s face as they walk.

Advanced Camera Settings

You can adjust several other camera parameters, including the near and far clipping planes, field of view,
and projection mode. These adjustments are done on the Camera tab of the View palette. Make the
Camera tab visible using the Windows menu in the Control palette. All of these settings will be saved
when you save camera settings and restored when you load one of the saved camera settings.



Loading Your Own Terrain

DI-Guy Scenario loads terrain models in OpenFlight format (.flt). These terrain models form the
surroundings in which the scenario takes place. To load your terrain model, go to the Scenario Objects
palette, click on the Scene Object tab, and select a new file to load for the scene object. You can also
browse to your terrain model.

Note: For your terrain model to load correctly and include all of its textures, you may need to redefine the
paths to the texture files. We recommend you use relative paths in the texture file names for your terrain
models.

Terrain models and tools for creating them are available from a number of sources. We are happy to help
create terrains for users, and can also recommend terrain building specialists.

We have included several terrain models with the DI-Guy Scenario distribution for demos and for you to
experiment with. They are located in $DIGUY/geometry/sets. The models are:

e Centennial Hall — A model developed by the Urban Simulation Team at UCLA, of some
buildings on the UCLA campus.

e Convention Center — A simple model including a hotel-style function room.

e Default Stage 11 — built for DI-Guy 11, a few blocks of a western city and a few blocks of a
Mideast street.

e Default Stage 7 — built for DI-Guy 7, a combination of a park, warehouse, and an Arab
street.

o Default Stage — a very simple house on a very simple road.
e  Desert — A Boston Dynamics model.

e  Environment sky dome.

e Jailhouse

e Khost Afghaniston

e Middle East Town — A Boston Dynamics model.

e NAWC Rocktown — A model based on the Quantico MOUT site where the US Marines train
for urban combat. It was created by the SAST Development Team at NAWCTSD, Orlando.

e neighborhood
e Ocean
e Park

e Penn Station — A model of the historical Penn Station, which was located in Philadelphia PA.
The model was created by San Jose State University, Fakespace Inc, and MultiGen-

Paradigm.
e Railroad crossing
e Sadr City

e Sunnyvale — A model of Sunnyvale California created by MultiGen-Paradigm using
MultiGen Creator.
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e E-Town Building Library — Four houses from the 100-house library are included in the DI-
Guy Scenario prop library. They were developed by CGSD Corp.

Keyboard Shortcuts

DI-Guy Scenario has keyboard shortcuts and hotkeys that accelerate use of the tool, once you become
familiar with the functionality. The most important shortcuts are provided by the <ALT> and <CTL> keys.
Holding the <ALT> key down temporarily switches you into Camera Mode, no matter which mode is
selected on the Mode palette. When you release the <ALT> key the system reverts to the previous mode.
This hotkey makes it easier to reposition the camera while crafting paths and action sequences.

<CTL> is another special hotkey. When you are in Path Edit, Action Edit, or Sense Edit modes, the
<CTL> key momentarily shifts you into Path Insert, Action Insert, or Sense Insert modes, respectively.
This allows you to work on positioning a set of waypoints, action beads or sensor regions, then
momentarily switch to an insert mode to add a new element, and then revert back to tweaking positions,
orientation, etc.

For a full list of available hotkeys, see Section 14.

Lighting

There are several parameters that allow you to adjust
lighting effects in the 3D scenario. These
parameters include the position of the light source, 2 g
and the ambient, diffuse, and specular components
associated with the light source. These parameters
are adjusted on the Light tab of the View Palette. ra e

Mame sunkght Save Clrrent S4tngs..

(1100 [




Fog

DI-Guy Scenario lets you adjust sky color and introduce
fog or haze effects. These features are available on the Sky
Tab of the View Palette.

o ammn s

End of Tutorial Section 6

In this section you learned more about cameras and settings, about loading your own terrain models,
about adjusting the sky color and lighting, and about creating fogs. The next section of the tutorial
provides advanced information about branched paths and parenting one character to another.
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2.7  Tutorial 7: Branched Paths, Parenting, and Gestures

Branched Paths

Suppose you want a character to decide which way to go in a scenario, based on a decision. While using
DI-Guy Al to create such an autonomous character is one option, this behavior can also be done with
branched paths. Once you have created a character you can give it additional paths, and then use decision
logic to switch the character among them.

To create additional paths for a character, select the character, and then go to the Path palette of the
Character tab. Click the create button. That action creates a new path whose first waypoint is coincident
with the selected waypoint on the previous path.

You can edit the new path, adding and repositioning
waypoints, by entering Path Insert and Path Edit on the
Mode palette. You can also assign actions and
decisions to the newly created path. You can add any
number of paths to characters using this approach,
creating a network of branching, as shown in the
figure. This style of pathing uses global paths.

Branched pathing can also work using local paths. If a
new local path starts at the origin and moves in the x-
direction, the push_local_path() function call will smoothly start playing the new path from the end of the
current path.

Once you have created the network of branched paths, you can assign decision logic that determines which
branch to take. The push_path action causes the character to move from the current path to the path named
in the argument to the action. Once on the new path, the character executes the actions and decision beads
assigned to that path. For an example of a scenario that uses branched paths and decision logic in
conjunction with sensor regions, see Decision_pedestrians.dss, which is part of the DI-Guy
installation.

Functions like force_path() are also useful for this style of branched pathing.

Parenting One Character to Another

Suppose you want a person to travel on the deck of a
moving ship or inside of a moving train. DI-Guy
Scenario supports such hierarchical scenario behavior
through parenting. You can specify that one character
be parented to another character. Once parented, the
child character will move with respect to the location
of the parent, even when the parent moves.

Parenting is accomplished through the set_parent
action of decision logic. To create a parent/child
relationship, first select the child character. Then
create a decision bead that uses the set_parent function




in the THEN or ELSE sections of the Decision tab of the Character Elements palette. The set_parent
action takes the name of the parent character as an argument.

Once parented, the child will be positioned so that its origin is coincident with the local origin of the
parent. Vehicles typically have their local origins set at ground level to simplify blitzing. So you may
need to fiddle to get the child where you want it. One trick to help accomplish this is to load the parent
as a scene object at the origin and then blitz the child character onto the scene object. Later you can
blitz in the parent as a regular character and then perform the parenting.

Gestures

Gestures are motions that involve only a subset of a character's body and that can be added to other
actions. Nodding the head yes, shaking the head no, and moving one’s hand to emphasize speech are all
examples of common gestures. DI-Guy Scenario allows you to specify gestures for characters using
decision logic. When a character executes a gesture, the motion temporarily overrides a subset of the
character's joints. Gestures are designed to supplement the stock set of character motions. Most
gestures are available to all characters.

Head nods and shakes

Head nodding (yes) and head shaking (no) are two gestures available in DI-Guy Scenario. These
actions are algorithmically driven, with parameters that control the duration of the action and the
number of cycles of head nod or shake. The motion generated for these gestures are superimposed on
the other activities you have given the characters to do.

To specify a head nod or head shake gesture, select the character of interest in the normal way. Then
create a decision bead for that character. In the THEN or ELSE field of the decision bead specify the
nod_head or the shake_head action. The two parameters following the action on the Decision Bead tab
of the Character Elements palette are the duration of the action, then the number of repetitions. A half
cycle of head nodding brings the head down and back up. A full cycle of head nodding brings the head
down, then up higher than its initial orientation, then down to level. Head shaking works in a similar
way.

General gestures

Head nodding and shaking are algorithmically driven gestures. DI-Guy Scenario also supports motion
data driven gestures. To specify one of these more general gestures, use the execute_gesture action
using decision logic. You can find a list of available gestures in the on-line documentation located at
$DIGUY/doc/index.html, available once you have done a full install of DI-Guy Scenario on your
system. Click on DI-Guy Data reference and scroll down to the gesture section. The online
documentation also provides information about advanced features in the DI-Guy gesture mechanism,
such as channels and stages, which are available through Lua scripting.

End of Tutorial Section 7

That’s it! You have completed the entire DI-Guy Scenario tutorial. DI-Guy Scenario has more features
and functions, but you know enough to get some real work done and create some exciting scenarios. So
go practice and get busy. There is a lot of power hidden inside the Character and Scenario Objects
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palettes, and skilled users can get even more functionality by using embedded scripting or by writing
C++ plugins to DI-Guy Scenario that take full advantage of the DI-Guy APIl. When you get stuck, read
the reference section of the manual to learn more.

Additional Documentation

When you install DI-Guy Scenario on your computer, online documentation for DI-Guy Scenario, the
DI-Guy SDK, and the DI-Guy Motion Editor are installed automatically. They can be accessed through
the start menu under DI-Guy, or you can access the DI-Guy Documentation Master Index, which is
located at $DIGUY/doc/index.html. It has pointers to a variety of information about DI-Guy Scenario,
DI-Guy characters, appearances, behavior, gestures, and the DI-Guy SDK,

Your Feedback

Please let us know how DI-Guy Scenario is working for you and your scenarios. If you have any problems
with DI-Guy Scenario or with this tutorial, or even if you want to say something nice, send your comments
to diguy@diguy.com



mailto:diguy@diguy.com

3. Launching DI-Guy Scenario

3.1 Installation

To install the DI-Guy Scenario software on your computer, put the DI-Guy Applications CD in your
CDROM drive. On most systems an install menu will automatically appear. If it does not appear on its
own after about a minute, find SETUP.EXE on the CD and double click on it. Then follow the installation
directions on the screen.

After installing the DI-Guy Application, install DI-Guy Data CD1. Put DI-Guy Data CD1 in your
CDROM drive. On most systems an install menu will automatically appear. If it does not appear on its
own after about a minute, find SETUP.EXE on the CD and double click on it. Then follow the installation
directions on the screen. At the appropriate time, the installer will prompt you to insert the other data CDs.

3.2  Starting DI-Guy Scenario

There are several ways to start DI-Guy Scenario:
1) double click on the DI-Guy Scenario desktop icon,
2) click on DI-Guy Scenario in the DI-Guy section of the Windows Start menu,
3) double click a scenario file with the .dss extension,
4) viathe DOS command prompt.

For brevity’s sake, the directions that follow assume DI-Guy Scenario has been installed in C:\DI-Guy.

Use the Desktop Shortcut

When you install DI-Guy Scenario on your computer, a shortcut is . -
placed on the Windows desktop. You can use it to start DI-Guy i
Scenario. e

Launch DI-Guy Scenario from the Start Menu

1) Navigate the Start Menu to the DI-Guy Scenario folder.
2) Select the DI-Guy Scenario shortcut.

3) Once the program has started, select File | Open and select Surface_to_Air.dss from the list
of files.

Double-click a .dss file

1) Open the c:\DI-Guy\scenarios folder in Windows Explorer.

2) To start the program running the demo scenario, double-click Surface_to_ Air.dss.

45 Realistic People for Real Time Simulation



User Guide DI-Guy Scenario 12.5

Launch DI-Guy Scenario from a command prompt

1) Change to the drive in which DI-Guy Scenario was installed.
c:> c:
2) Change to the scenarios directory.
c:> cd \DI-Guy\scenarios
3) Run the demo scenario.
c:\DI-Guy\scenarios> diguyscenario Surface_to Air.dss

3.3  Dual Screen Mode and other Startup Options

The recommended way to author in DI-Guy Scenario is to start DI-Guy Scenario in dual screen mode. This
means that the graphics window will be one screen and the authoring palettes will be on the second when
Windows is configured for Dual View. Here are some typical startup commands for commanding this:

c¢:> diguyscenario —fullscreen2 —hide_menu —hide_status —no_digs_overlay

c¢:> diguyscenario —fullscreen

3.3.1 Startup Options

You can start DI-Guy Scenario with several options. The options can be specified either by changing the
target line of a DI-Guy Scenario shortcut, or typing the option name after “DIGuyScenario” on a DOS
command line. Here is a list of options

DIGuyScenario [options] [files]

-D Start DI-Guy Scenario in Demo Mode.

-p <play_mode> Specifies the initial play mode when DI-Guy Scenario first
starts up. play_mode is a string; “-p play” means time will
begin to advance as soon as the program is started. “-p stop”
(the default) means time will not advance until you press the

play button.

-fullscreen DI-Guy Scenario starts up with the 3D Display filling the
entire screen of the display, without a border.

-fullscreen2 DI-Guy Scenario starts up with the 3D Display filling the
entire screen of the display, without a border, on the second
screen.

-hide_menu Hide menu bar

-hide_status Hide status bar

-net If network module enabled, go immediately on-line.



-N <int> Specifies verbosity of file log output, 1 = nothing, 15 =
everything.

-L <int> Specifies verbosity of Log Window, 1 = nothing, 15 =
everything.

- <log_Filename> Send log information to the specified file. The default is not
to save log information to a file.

-C <cfg_Filename> Start DI-Guy Scenario with the specified configuration file.
This can be done to reduce or increase the working set of
available characters. The defaultis diguy.cfg. The
configuration file is typically placed relative to the
$DIGUY/config/ directory.

-V <cfg_~Filename> Use specified config file as network configuration file
(default is “diguy/scenario/network.cfg”)

Files Scenario files (.dss extension) listed on the command line will
be opened when DI-Guy Scenario starts. The first file will be
opened as if by File | Open. The rest will be opened as if by
File | Merge.

+plugin <plugin> Add specified plugin (dll)
-plugin <plugin> Remove specified plugin (dIl)

+module <module> add module (modules listed below)

script_lua (enabled by default)
exface (enabled by default)
sound_openal (enabled by default)
particles (enabled by default)
net_dis (enabled by default)
net_hla

-module <module> remove module (see list above)

-pmu Have mouse_func() called in plugin when in plugin mode.

Examples:
Start the demo.dss scenario and begin immediate playback:
c:> DIGuyScenario -p play -N 0 demo.dss

Open the demo.dss scenario with verbose information sent to the log.txt file:
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c:> DIGuyScenario -N 6 -f log.txt demo.dss



4. The Main Window, Time Control, and Input Mode
palettes
DI-Guy Scenario is controlled by a number of dialog boxes, or palettes, contained within a Main Window

(actually, palettes can be floated outside the Main Window as an option, but the concept remains). This
chapter describes the 3 most

41 Main Window

The Main Window menubars load, merge, and save Scenario files and it is the place to go to exit from DI-
Guy Scenario. In addition, managing the palettes (GUI windows) occurs here.

The current scenario filename is listed in the title bar. A “*’ next to the filename means the scenario has

not been saved since last modified.

File Menu

The file menu is used to load DI-Guy Scenario scenario files (.dss) and terrain models, to save Scenario
files, and to exit the program:

File | New Create a new scenario (containing default terrain)

File | Open Open a saved scenario or terrain model. When a scenario file
is opened the program closes any existing scenarios (as if File
| Close were used).

File | Merge Merge a scenario file into the current scenario. The elements
in the merged file will be appended to those that already exist.

File | Save Save changes to current scenario file.

File | Save As Save to a new scenario file name.

File | Close Close and remove the existing scenario, including all

characters, waypoints, and beads. If the file has been
changed since the last save, a warning will appear.

File | Exit Exit the DI-Guy Scenario program.

Note: When merging two scenarios via the Main Window, both will have the same start time and they will
play simultaneously.
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Edit Menu

The Edit Menu is Mode-sensitive. Depending on whether you are in camera mode, PeopleBlitzer mode,
path mode, action mode, or sensor mode in the 3D Window, the edit functions will cut, copy, and paste
camera settings, characters, paths, etc. Following is a description of edit when in PeopleBlitzer mode.

Edit | Cut Remove the current character from the scenario. The
character is saved on the scenario clipboard.

Edit | Copy Copies the current character to the scenario clipboard.

Edit | Paste If there is a person on the scenario clipboard, that person is

pasted into the current scenario. The program may change
the person's name to avoid name collisions with existing
people.

411 Preferences

Preferences allow you to customize DI-Guy Scenario’s behavior to your personal tastes. You can display
the Preferences Palette by selecting Edit —> Preferences from the Main Window.

v




Preferences - General Settings

Switch to Path Mode After
PeopleBlitz

Show frame counter

Show cursor position

Show gaze target cursor

Show DI-Guy Scenario overlay

Moving camera with mouse
disables camera script events

Moving camera with mouse
clears Camera Palette “Look
From” character

Moving camera with mouse
clears Camera Palette “Look At”
character

Deleting last path of character
deletes character

Show Avi Movie Maker

Path Paste Offset (XYZ)

Number of Undo Entries

When you use the PeopleBlitzer to add a new character to the scene, it
is often convenient to adjust the character’s path by adjusting the
waypoints that define the path and by adding additional waypoints.
This preference automatically switches DI-Guy Scenario from the
PeopleBlitz mode into the Path Edit mode right after adding a character
to the scene.

This preference causes the frame rate to be displayed in the title bar of
the 3D window.

This preference causes the 3D coordinates of the mouse cursor to be
displayed in an overlay of the 3D window. This tool is useful when
examining the altitude of the terrain, or determining the location of an
object in the scenario. Just point at the object and its coordinates are
displayed.

This preferences causes a marker to be display in the 3D window that
shows the fixation point for the character’s gaze

Toggle display of “DI-Guy Scenario by Boston Dynamics”.

When the user points into the 3D scene in with the camera mode
selected, it means the user wants to adjust the camera location. This
preference automatically turns off scripted camera events so they do not
interfere with the user’s desire to position the camera on their own.

When the user points into the 3D scene with the camera mode selected,
it generally means the user wants to adjust the camera view. If the
camera is locked to move with one of the characters, it is difficult to
adjust the scene. This preference automatically frees the camera from
any character when the user attempts to move the camera.

When the user points into the 3D scene with the camera mode selected,
it generally means the user wants to adjust the camera view. If the
camera is locked to track one of the characters, it is difficult to adjust
the scene. This preference automatically frees the camera from any
character when the user attempts to move the camera.

Some characters have more than one path. When you delete a path, DI-
Guy Scenario does not necessarily delete the character. This preference
causes the character to be deleted when you delete that character’s last
path.

Defaults to on, uncheck to show the DI-Guy 8.0 style TIFF Frame
generator.

The amount to move a path when it is pasted.

The amount of history that DI-Guy Scenario will attempt to track, the
more entries the more memory DI-Guy Scenario will use.
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Playback Fast Forward Factor The speed that fast forward runs at.

Preferences — OpenGL Extensions

This preference balances the use of Display Lists vs. using Vertex Buffer Objects. Using the toggle
buttons, you can select to not use VBOSs, use them, or use them when available.

:j Editor Preferences

vertex Buffer Objects

() Do Not Use Vertex Buffer Objects
@ Use Vertex Buffer Objects (recommended)
() Use Vertex Buffer Objects If Available

Frame Buffer Objects

@ Do Not Use Frame Buffer Objects for Selection

Preferences — I-Guy

Adjust the various gains related to joysticks.

:] Editor Preferences

| General Settings I Camera OpenGL Extensions I-Guy I Draw Mode

Shaders

Shader exten:
Use Shads

Note that disz
DI-Guy graphi

- Skinned app

- Advanced n

| General Settings I Camera OpenGL Extensions I-Guy

Draw Mode

Joystick Settings

Left/Right Gain 1
Forward/Back Gain 1
Throttle Gain 1
Twist Gain 1




Preferences — Draw Mode

The Draw Mode tab of the View palette changes the rendering mode of DI-Guy Scenario. 3 x 2 modes are

available, as shown below.

- S
| camera | opengi fixtermons. | 1y | OrawMode | wandows |

R cpendey Doty
Cmtack [Bumpbugped =] [ Vouster
Scae Chects [Pepad =] [ veusponse
bty ol -
Folygon FiMode  Visusls
& bermal 7] st Tewtres
! ot =
) Serbed [¥] Erable Materisk

7] Vesuskae Hormais

e J[ocms |

Images created using normal draw mode with textures (upper left), outline draw mode with no textures
(upper right), scribed draw mode with textures (lower left), and normal mode with no textures

Preferences — Windows

DI-Guy Scenario 7.0 introduced the Main Window.
By default, this window contains all the sub-
windows (palettes). However, using these
preferences, the various palettes can be floated so
that they escape the Main Window constraint.
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Window Menu
Window | Time Control F2 Toggles visibility of Time Control palette.
Window | Input Mode F3 Toggles visibility of Input Mode palette.
Window | Action Spreadsheet F5 Toggles visibility of Action Spreadsheet
Window | Signals F6 Toggles visibility of Signal palette.
Window | Scenario Objects F7 Toggles visibility of Scenario Objects palette
Window | Character Elements F8 Toggles visibility of Character Elements palette
Window | View Settings F9 Toggles visibility of View Settings palette.
Window | Event Handlers F10 Toggles visibility of Event Handlers palette
Window | DI-Guy Al Objects F11 Toggles visibility of DI-Guy Al palette (only
with Al module)
Window | Log F12 Toggles visibility of Log palette
Window | Network Settings Toggles visibility of Network Settings palette
Window | Movie Settings Toggles visibility of Movie Settings palette
Window | Secondary 3D View (0-8) Toggles visibility of a secondary view
Help Menu
Help | About DI-Guy Scenario about box. Shows version number and
creation date.
Help | Host ID Displays the Host ID of the computer running DI-Guy
Scenario. This ID is used by Boston Dynamics to create
license keys.
o | ===

4.2  Time Control Palette

CurrentTime  00:00:00,000 TOut 00:10:00.000  AtTOut [Continue »

Review Data

This palette uses a simple VCR-type paradigm to stop, start, j” zo000em | e (s
[

reset, and manipulate time for the scenario. If timeis -~~~ R
stopped, people will not move. If time is playing, people will g (MR ] pp] [ Ret ]



move forward in real time along their paths performing their scripted motions. Reset, rewind, fast forward,
and loop all provide even greater control.

At T Out Options

This drop-down allows you to specify what should happen when the scenario reaches its end time. In loop
mode, the scenario will reset and play from the beginning, which is useful for demos and tradeshows. In
stop mode, playback will terminate. In continue mode, playback goes on, which can be useful for

experimentation.

Continue Continue to play
Loop Reset scenario, continue to play
Stop End playback

Time edit boxes
Time
Start Time
T Out

Play buttons
I<

<<

>>

Reset

current time
starting time of playback range

ending time of playback range

rewind to Start Time

fast reverse (4x realtime)

play in reverse

step back one frame (.033 seconds)
Stop

step forward one frame

Play

fast forward (4x realtime)

turns off events and resets characters, options and time back
to zero
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Time slider

Moving the slider will scrub through time between Start Time and Loop Time.

Exercise Time - Correlates the start time with a real-world time

4.3  Input Mode Palette

The buttons in this window determine the mode of operation when using the
mouse in the DI-Guy Scenario 3D Display window. The rows determine the five
major modes of operation. The columns separate edit operations, which allows the
user to modify existing features, from. Insert operations, which allow the user to
add new items.

Please see the DI-Guy Al manual for information on extra modes enabled by that
product.

Camera Use the mouse to change the current camera
position and orientation

Character Use the mouse to move characters or access
their right-click menus

Path Edit Use the mouse to select, move, and edit
Waypoints

Path Insert Use the mouse to create new Waypoints

Action Edit Use the mouse to select and move existing

Action Beads

Action Insert Use the mouse to create new Action Beads

Sensor Edit Use the mouse to select and move an

existing Sensor Region

Sensor Insert Use the mouse to create a new Sensor

Region

PeopleBlitzer Use the mouse to create new people that

have paths and actions

Plugin* If you are using a plugin that operates on
mouse input, this mode will also be

available.

:“. Input Made

[ Camera ]
| Character |
[ PathEdt || PathInsert |
| Action Edit ||Action Insert |

| Sensor Edit | |Sensor Insert|

| Group | | Plugin |

| I-Guy |

Crowd Blitzer

| Region Painter |
| PeopleBlitzer |




4.4  Using Multiple 3D Windows

DI-Guy Scenario can display up to nine secondary 3D windows in addition to the primary 3D window.
Each secondary 3D window provides its own view into the scenario, simultaneously with the main view.

Each 3D window has its own camera which cat be set to any of the camera settings.

Ml B Guy Sconario 2D Display  12.5 ips

: Py %\

Time Control

s [ Loop

Cuners Chasactes | 0- S07-0 = =g
CaecePah  [O-pmid  v] +g

Curent Time[0000 Loop Time 600,000
a4t W] P[> [pp] ru=

Bz Cha Type [ sokder O7

Eitz Appearance| defauk

BRzdcion [ defaul

To create a secondary window, simply activate it from the Main Window using the Windows pulldown. At
the bottom of the pulldown menu are Secondary 3D Window 0 through 8. Selecting any window from the
menu will immediately instantiate the window. Once a secondary 3D window is selected by clicking on it,
the user can adjust the view shown in it using the mouse, camera hot-keys, or via decision logic.

The location and display status of the secondary 3D windows is saved as part of the scenario file.
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5. Scenario Objects Palette

The Scenario Objects palette is a centralized palette where all advanced authoring capabilities reside.
There is a tremendous amount of functionality contained within this user interface. It is divided 6 main
sub-palettes:

Character Objects (work with characters individually)
Scenario Objects (a first tier of Scenario Object features)
View Settings (camera, fog, light, and visibility)

Event Handlers (scenario level decisions and scripts, event mapping)

g ~ w N oE

DI-Guy Al Obijects (requires purchase of DI-Guy Al module — see that manual for
specifics)

6. Specialized Objects (a second tier of Scenario Object features)

5.1 Character Objects Tab

The Character Objects palette is a multi-tab palette that provides you access to various character-centric
parameters.

5.1.1 Character Objects -> Character Tab
The Character tab is the first tab of the Character Elements palette.

It starts with a simple list of all the characters in the scenario. Highlighting a character in the list
immediately reveals basic information about that character. The other tabs in the Character tab will also
reflect information about the selected character.



=3 Scenario Objects il
Character

Inde Name Char. Type Appearance Mind D E
0 crowd0-sldr07-0 soldier_07 sk_acu_4_m4 luaSimpleFriendlySal... |
1 crowdQ-sldr07-1 soldier_07 sk_acu_3_m4 luaSimplefriendlySal...
2 crowd0-sldr07-2 soldier_07 sk_acu_4_m4 luaSimpleFriendlySal... L4
3 crowd0-sldr07-3 soldier_07 sk acu_2_m4 luaSimpleFriendlySol... ™
Name  crowd0-sldro7-0 [¥] 1s Enabled [ Enable Al | [ Disable All |
Character Type  [soldier_07 *| it Pos. (XY2) 9.450 5.668 0.004 T
Appearance [sk_acu_4_ma »| it or(YRP) 340.652  0.000 0.000
Head Appearance |default *| Scle(xvz) 1000 1.000 1.000
Initial Path [(none) ']
Time In 0.00000 Time Out 60000.00000 Initial Up Vector ['d' (Default) ']

|:| Is Scene Object Apply Actor Scale to Action Bead Travel

General | ReviewData | Shader | Events | Simulation [ Label | Perf. Settings |

Parent Member of Groups

Character |(none d i
Guide [( - ] Cr?’:qo dl

- net_frien
Particle System Link [(mne) ] v Y
net_neutral

Path Shape Network net_opposing
Performance Is Published
5 e Object Marking

Sensor Region
Mation Texture

Signal

Variable Motex Gain 1.000 L

Show Config Page

The character tab with character #0 highlighted

Creating a Character

Press the Create button.

A new character is added to the scenario. The new character is given an index one higher than the currently
selected character. The indices for all people following the added character will be increased by one. The
new character becomes the current character.

Deleting a Character

You can remove a character from the scenario:
1) Select the character to be deleted.
2) Press the Delete button.
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3) The indices of all the following characters will be decreased by one.

Character Name Field

You can give the character a name. Enter the name in the Name field. Do not use the same name twice.

Character Type

Every character in DI-Guy has a Character Type that defines the actions and appearances available for that
character.

Appearance

Characters of a particular Character Type share the
same link/joint hierarchy and can perform the same
set of actions. But these characters can have a wide
range of visuals. The Appearance field determines
the appearance of the character, including body
shape, clothing, and equipment. Equipment can be
such things as a backpack, canteen, or weapon. The
available appearances depend on the character type
of the character and the models installed on your
system. See Chapter 8 for images of several
appearances.

Head Appearance

When you create a person, they will have a default head. You can substitute a different head using this
field. 1f you are using the DI-Guy Expressive Faces option, you can use this field to replace a static head
with one that can make facial expressions, move its eyes, and synchronize the mouth to speech.

Initial Path

Characters can have zero or more paths. The initial path is the path used when the scenario starts.

Initial Position and Orientation

The starting position and orientation of the character when the scenario starts.

Scale

Characters can have their size scaled in height, width and/or depth. Motions will be scaled accordingly.

Time In/Time Out



Characters can have a time in and time out independent of the scenario time in and time out. This can be
useful for effects.

Is Enabled

Disabled characters do not appear in, nor influence, a scenario.

Is Scene Object

Used mostly for props, a character that is a scene object will act as part of the terrain, both in terms of
collision and altitude functions for Al characters.

Apply Actor Scale to Action Bead Travel

Whether changes in scale affect distance traveled. Defaults to on.

All Character Enable and Disable buttons (below the Advanced Tabs section)

All the characters in the scenario can be enabled or disabled with one button press.
ADVANCED TABS:
General

Network Settings

The Is Published check box determines whether this character should be broadcast when DI-Guy Scenario
is networked using HLA or DIS.

Parent

Parent the current character to another character.

Review Data

Review Data determines whether and how data should be saved for this character for future playback. Size
indicates the initial amount of data to be allocated for this purpose. Increment is the size of subsequent
chunks of data to allocate if the initial amount of data from Size is surpassed. For characters, review data
encompasses the state of all joints in the body at every dt.

Group

Group shows which group(s) the selected character belongs to. Groups are simply a collection of one or
more characters. The networking module has three pre-defined groups, “net_friendly”, “net_neutral”, and
“net_opposing”. Groups can be used to classify characters, vehicles and props to facilitate applying
decision logic to classes of entities, rather than to individual entities. Note that this sub-tab works in
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conjunction with the Group tab found just after Formation in the Character Objects. That tab is devoted to
managing groups.

Shader and Variations

Specify the shader be applied to the character for rendering (Advanced Users only). Many 12.5 Characters
and later characters are set up to for our variation system where different parts of the character can be
adjusted in real-time via GPU based shader.

23 Primary 30 View [E=m e <

F

Three sk_male_suit_5 characters with different variations

To activate the variation system select “Enable Variations” in the shader Ul. If the character supports
variations one will be randomly chosen. And the end user should see a bold list of options that the end user
can pick.



| General | Review Data Shader Events Simulation | Label | Perf. Settings |
Enable Variations IReIoad Textures] IReIoad Shaders]
Current Render Mode: shadow
For Render Mode: Use Shader Technique: [diguy_character v]
Value Property i
Shader Technique diguy_character
4 link position 3
4 shape sk_male_suit_1:body [
Variation Name peach_shirt_blue_tie
Variation Data Click Edit edit.. |
shape sk_male_w3_head:head
shape sk_male_wl_hands:hands
4 User Controlled Variables
Variables NONE <

Variation Name

The Variation Name combo provides a list of base lines. Clicking Variation Data edit... will bring up an

editing Ul which allows you change the various pieces of the character in real-time.

| — J |

Ramp Editor

x|

shirt:R

shirt:G

shirt:B
jacket:R
jacket:G

jacket:B

tie:R
tie:G
tie:B
pants:R
pants:G
pants:B
shoes:R
shoes:G

shoes:B

Color Modifier

4

pel pely | b

3 Iy O Y
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Variation changes will save to disk as part of the character’s description as well as flow over the network
via a custom PDU.

Events

Map event handlers to callback events.

Simulation

By default, the character performance is controlled by the DI-
Guy Motion Engine. However, some characters may use
ragdoll physics, chain simulator, etc.

Label

A text label that will show up in the 3D Window can be
added to the character . By default, the label is the name of
the character. The labels have been recently enhanced with
many features for displaying text.

Note: be sure to enable character labels in the Visibility tab
of View Settings.

Performance Settings

If not using the load manager, similar parameters can be set here. Consult the Load Manager tab
information of Scenario Objects for more information.

Motion Texture

DI-Guy Scenario allows you to specify a Motion Texture that is added onto whatever motion is generated
by the action. A typical Motion Texture varies each of the joints in a characteristic way to provide richness
and randomness to the behavior. The Initial Motion Texture field specifies the motion to be used for this
purpose. The Motex Gain parameter indicates how strongly to add the Motion Texture to the underlying
motion. Any DI-Guy motion can be used as a motion texture.

Interactive Guy (I-Guy)

If you want to control your character using a joystick, check the I-Guy box. Collisions will stop DI-Guy
from walking though walls, etc.

5.1.2  Character Objects - Path Tab



In DI-Guy Scenario, characters can travel along paths as they move through the scenario. The shape of a
path is a spline curve defined by one or more waypoints. Each waypoint has location, slope, and weight
information that determines the shape of the
spline. Paths contain not just topological
information as derived from the waypoints,

Path

Character |fruit_stand_2 -

but also behavior information as defined by ndex Name Greate|[_ekte
its action beads, decision beads, script beads, oo (comstecom)
aim beads, and gaze beads. It is helpful to = we
think of these beads literally as beads that can )
be slid along the path.
Name patho
See the Tutorial section of this manual to Dezd space ) [0.000
learn more about paths and waypoints, and Ground Clamp vihen on Path
about how to edit them directly in DI-Guy rensformaten DRS;V:M
Scenario’s 3D Window. wesbmare ] G
Use this tab to create or select a path, name it, Unified Bead st [Gesture Previews]
and then the following tabs to work with the Time Type Name Additions
waypoints and beads on the path. = e L ——

Visual Representation

Paths are represented in the 3D Display Window by thin, curved lines. The current path is white; all other
paths are blue.

Select a Path

Select by clicking a path from the list of available paths on the Path tab to do path editing.

Creating a Path

Press the Create button.

Each new path is created with an index one greater than the currently selected path. All path indices
following the current path are increased by one when the new path is created. The new path becomes the
current path.

Deleting a Path

1) Make the path to be deleted the current path.

2) Press the Delete button.

Indices of paths following the deleted path will be decreased by one.

Path Name edit box

You can assign a name to a path by typing the name in the path name edit box. Be careful not to use the
same name twice.
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Dead Space edit box (Advanced Users)

Each action uses a length of the path. Dead space is the length of the unused portion of the path. Thisis a
read-only value used to help understand the relationship between the action beads on the path and the
overall path. A negative dead space value indicates that too many motions have been specified and will
cause the character to jump to the beginning of the path. A large positive value will cause a jump to the
next path when the character proceeds to another path.

Gesture Previewer Button

When the gesture previewer button is selected, the 3D Window will move to the active character. A list of
available gestures is shown, and can be actively auditioned on the character. Use decision beads or script
beads to add gestures to the character.

5.1.3 Character Objects - Waypoint Tab

Waypoints define the shape and location of paths. You Waypoint
can move a path, make it turn, or make it smoother by Character (30790 =
putting waypoints in the right places. The character starts Path  [pathd =
at the first waypoint and travels forward along the path
over time. S
wp
1 wptl

See the Tutorial section of this manual to learn more about
waypoints and paths, and about how to edit them directly
in DI-Guy Scenario’s 3D Window.

Mame  wpt1

Individual waypoints can be selected from the list by
clicking on them

X 4.0000
¥ 0.0000
z 0.0000

Visual Representation In Out Const.  Constraint Offset

0.0000 Yaw (rz deg) 0.0000 v 0.0000
. . . . X Roll {rx deg) 0. v ¥

Waypoints are represented in the 3D Display window by b e g e

green tick marks. The tangent lines of the current 1.0000 Weight () 1.0000 v

waypoint are red; all other tangent lines are green. Seaments 64

) ) A Ground Clamping
Each waypoint has a slope-adjuster which controls the [ Grownd Clamp selectes_ | S T 7 5 g
tangent line of the path where it passes through the [ GowdCamp Al

waypoint. You can change the orientation and strength of
the slope adjuster to influence the orientation, curvature, and smoothness of the path.

Creating Waypoints using the 3D Display Window

It is easiest to create new waypoints in the 3D Display window. New waypoints are added to a path right
after the currently selected waypoint. If you have selected waypoint 2 and insert a new waypoint, then the
new one will be waypoint 3 and the index of all subsequent waypoints will be increased by one. To insert a
waypoint:

1) Use the Input Mode palette to select Path Edit mode (or alternatively use the ‘x” hotkey).



2) Select one of the existing waypoints. (The new one will go right after the one you select. If no
waypoint is selected, the new one will be the first on the path.

3) Use the Input Mode palette to select Path Insert mode (or alternatively use the CTRL hotkey to
active Path Insert mode from Path Edit mode).

4) Point in the 3D Display window directly where you want to the waypoint to go. Press the left
mouse button. Without releasing the left mouse button, drag the cursor to determine the
orientation and length of the slope-adjuster, which in turn determines the orientation and
smoothness of the path. Release.

Repeat these steps to create additional waypoints. Each new waypoint will be added after the last, and will
automatically become the current waypoint.

Creating Waypoints using the Character Elements Waypoints Tab

You can also create waypoints through the Waypoint tab of the Elements palette.

1) Set the current waypoint index to one before the desired index of the new waypoint. For example,
to create a waypoint between existing points 2 and 3, set the current waypoint index to 2.

2) Press the Create button.

The default position of the new waypoint created in this way depends on whether it will be the first
waypoint (index 1), the last waypoint, or somewhere in between.

First The new waypoint is located at the origin.

Last The new waypoint is placed 4 meters beyond the selected
waypoint, continuing in the direction of the path.

Intermediate The new waypoint is placed along the existing path halfway
between the two neighboring waypoints.

Deleting Waypoints

1) Select the waypoint to be deleted.
2) Press the Delete button.

Indices of following waypoints will be decremented.

Editing Waypoints using the 3D Display Window
It is easiest to move waypoints in the Display window.

1) Use the Mode palette to select Path Edit mode (or alternatively use the ‘x’ hotkey).

2) Click on a waypoint on the current path to select it. The selected waypoint’s slope-adjuster will
turn red.

3) Click and drag on the waypoint to change its position.
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4) Click and drag on the slope-adjuster to change the orientation of the waypoint. The slope-adjuster
is sensitive to the mouse at its endpoints.

Editing Waypoints using the Character Elements Waypoints Tab

Waypoint Name edit box

You can assign a name to each waypoint. Be careful not to use the same name twice.

XY Z edit boxes

Although it is generally easier to edit waypoints by clicking and dragging them in the 3D Window,
sometimes you may want to type values that define parameters of waypoints. You can edit the position of a
waypoint in world coordinates using the edit boxes on the Waypoint tab of the Elements palette.

Yaw, Roll, Pitch and Weight edit boxes

Just as you were able to type values to edit the position of a waypoint, you can type in values to edit the
orientation of a waypoint.

Yaw Rotation around the z (up) axis
Roll Rotation around the x (forward) axis
Pitch Rotation around the y (side) axis

Each waypoint has a weight that determines how much influence the waypoint will have on the shape of
the path. You can edit the weight of a waypoint by typing a value in this field.

The orientations and weight can have separate values for entering and leaving the waypoint. If these values
differ, the path will be discontinuous at the waypoint. If these values are the same, the path will stay
smooth through the waypoint.

Waypoints are created with the smooth checkboxes checked. If you want to vary the In and Out values
separately for any of the orientations or the weight, deselect the corresponding checkboxes.

Moving Several Waypoints as a Group in the 3D Window

It is possible to move several waypoints at one time while working in the 3D Display window:
1) Use the Mode palette to enter Path Edit mode.
2) Inthe 3D Display window click on the first waypoint to be moved.

3) Shift-click the last waypoint to be moved. This will select all waypoints between the first and last
waypoints. All selected waypoint slope-adjusters will turn red to indicate selection of the
waypoint.

4) Continue to hold the shift key and drag the mouse to move the group of waypoints.



Note: When dragging a collection of waypoints, the altitude of the group may be recalculated based on the
first waypoint of the group. If the waypoints are located on uneven terrain some waypoints of the group
may penetrate the ground or float above the ground when the group is moved. Re-apply ground clamping
or edit these waypoints manually if this is an issue.

Ground Clamping Waypoints

If you have waypoints floating above or below the surface, DI-Guy Scenario can adjust the waypoints so
that they are at the same altitude as the terrain. This is called ground clamping. At the bottom of the
Waypoint tab of the Character Elements palette there are buttons that allow you to ground clamp the
selected waypoints on the selected path, or to ground clamp all of them. In some cases you may want to
adjust the altitude of the ground clamping algorithm. The Ground Clamp Z Offset field is provided for this
purpose.
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5.1.4  Character Objects - Action Bead Tab

Each Action Bead along a path tells the character to perform Action Bead

a new action. It is usually easier to edit actions by Character (3070 -
manipulating them graphically using the “Action Edit” and rah (ol a
“Action Insert” modes, or by changing values on the Action r——— — —
Spreadsheet. However, if you wish to get lower-level access 0wk 0D-1107  act

. . 1 strafe_right_aim 1107 - 2502 actl
to the action beads you can do so through this tab. 2 tendredy 2503 stop_sign
To edit an action bead for the currently selected character or

vehicle, click on the Action Bead tab in the Character
Elements palette. Each action bead has an index. The first

Name actl

action bead has index 0, the second index 1, etc. cton [stafe _nght_am =
Note: The Action tab of the Elements Palette provides access Eegiming Ditance (m) 10,790 Length (m)
to the action beads of the current path. If there is no current B e | .
path, you can not create, modify, or delete action beads. =
. . Transition Before Derive Length
Visual Representation ® Tanston aftsr | 7] pere uraton
V| Derive Desired Duration
R . . . V| Derive Reps
Action Beads are represented in the 3D Display window by e —
stationary yeIIo_W gear-sr_laped ObjECFS th&.lt strung on the pth. e Feereyrreren
The current action bead is an exception; it isn’t stationary, it Jurcerr oo
spins on its axis. The last action bead is also an exception,; it et o
is a red octagonal symbol, similar to a stop sign. i o st 112527 meters
Travel Orientation: right Speed: 1.03236 m/s
Facing Orientation In:  right Primary Variant: am
Creating Action Beads =0, =% =

Duration: 1.09 seconds

Set the current action bead index to one before the desired
index of the new action bead. For example, to create a action bead between existing beads 2 and 3, set the
current action bead index to 2. Then, press the Create button.

Upon completion, the new action bead will become the current one. The indices of the subsequent action
beads will be incremented to make room for the new bead.

There are two basic types of actions: stationary and traveling. Stationary actions, such as standing, sitting,
and waving, do not cause the person to travel along the path. Traveling actions, such as walking, jogging,
and crawling, cause the person to travel along the path. This distinction is important when inserting and
editing the actions of a character.

Action Bead Name Edit Box

You can assign names to Action Beads to help distinguish among them.

Action

The name of the action associated with the action bead.



Beginning Distance

Indicates the distance into the path that this action starts.

Beginning Time

Indicates the time this action starts.

Length

Distance that is covered by this action.

Note: Editing length or duration for an action bead will cause a ripple effect on all subsequent action beads
in the path. See the Action Spreadsheet for more information on this effect.

Duration

Amount of time required to perform this action

Desired Duration

Amount of time desired to perform this action.

Reps

Every action has a natural distance and time associated with it. Each time an action is specified, the DI-
Guy motion engine calculates how many repetitions of the action will most closely fit in the available
distance (traveling) or duration (stationary). After determining the best fit, DI-Guy Scenario will stretch or
shrink the actions to make it fit exactly. See the Tutorial section to learn more about the various types of
actions and how DI-Guy Scenario calculates displacements and times.

Transition Before/Transition After Toggle Buttons

When one action is complete and another action is starting, a transition motion will occur to smoothly and
naturally have the character change his motion. DI-Guy automatically performs this transition for you.
The distance or duration of these transitions are calculated when determining reps, length, and duration of
action beads on a path. Advanced users may want to change the default values when trying to achieve
exacting performances from their characters. The average user shouldn’t need to modify these toggles.

Derive Length Check Box

When this box is checked, DI-Guy Scenario derives the displacement for the action based on the time you
specify or the number of repetitions you specify.

Derive Time Check Box
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When this box is checked, DI-Guy Scenario derives the time required for the action, based on the
displacement you specify or the number of repetitions you specify.

Derive Desired Duration

When this box is checked, the desired time is set equal to the actual duration of the action. When this box
is unchecked, the desired time is used as a guide to calculate the duration of the action. DI-Guy Scenario
selects an integer number of repetitions of the specified motion that will most closely match the desired
time.

Derive Reps Check Box

When this box is checked, DI-Guy Scenario automatically calculates the number of times the action is
looped to best fill in the available space or time.

Non-Forward Actions and Companion Waypoints

People generally face in the same direction they travel. For instance, a person walking forward faces
forward as they go, keeping their face, chest, and pelvis aligned with their forward motion. Similar rules
generally apply for strolling, jogging and running. These are all called forward actions.

Sometime a character travels in a different direction from their facing direction. Stepping sideways is an
example, as is stepping backward. These are called non-forward actions.

Travel & Facing Facing Travel
mion Direction ﬁ& Direction
1 y i
| ;

"Y

DI-Guy Scenario provides support for using non-forward actions. To create a smooth transition from a
forward action to non-forward action, DI-Guy Scenario provides a special waypoint called a companion
waypoint and a process for creating it. Companion waypoints break the path at the action bead, reorient the
path according to the travel direction of the action bead, and reorient the character with respect to the path.
This is all done automatically when the companion waypoint is created.

This is all easier to see and understand if you do an example using the DI-Guy Scenario tool. Perform the
following steps:

Step 1. Blitz a character of Character Type controller into the scene.
The controller is one of many characters in DI-Guy that has o
non-forward traveling actions. | Scuon

side_step_L
/

Step 2: Select action bead side_step_L and insert it at the center of the
path using action insert.




Step 3:  On the Action Bead tab of the Character Elements palette,
select the side_step_L action. Then find the box labeled
Companion Waypoint, near the bottom of the tab. Click the

.. Companion
Create/Update button. Observe that a new waypoint is located | Waypoint
at the path at the location of the selected action bead. The new &
waypoint is attached to the action bead and will move with it et

as you change the shape of the path: hence its name
companion waypoint.

Step 4:  Adjust the waypoint placement and path shape as desired.
Press reset, then play to observe the behavior of the character.

Step 5: If you want the character to resume forward travel, insert an Companion
action bead for forward travel later on the path and create an I Ao
additional companion waypoint for it using steps 3 and 4.
Press reset, then play to observe the resulting behavior.

You may notice that the companion waypoint created looks slightly different

than a normal waypoint. Its slope adjuster bar (the long post) no longer passes straight through the
waypoint, but instead is angled (in our example, 90 degrees) to reflect the desired change in input and
output facing directions.

After completing the above example, try changing the side_step_L action to side_step_R or step_Back L.
Because you have changed the action bead associated with the companion waypoint, you need to update it.
Go to the Action Bead tab of the Character Elements palette and again press the Create/Update button in
the Companion Waypoint box near the bottom of the tab. The waypoint will be properly updated, taking
into account the change in reorientation that will occur at the action bead. You will probably want to move
the final waypoint for a completely satisfying overall motion.
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5.1.5 Character Objects - Action Spreadsheet Tab

The Action Spreadsheet palette displays detailed information about the sequence of action beads on the
current path. Actions can be added, deleted and changed, and numerical data can be typed in directly. This
palette gives access to timing information for the current character, in addition to information about the
relationship between displacement and action along the path. The Action Spreadsheet is an excellent place
to refine the behavior of a character after using the PeopleBlitzer, Path, and Action Input Modes in the 3D
window to establish a character’s basic behavior.

Action Mame | Begin T | Druration | Exacl| Degired | Stretch | Begin D | Length | Stetch |

0 fwak ]  oooo] 4z 4,320 0% 000 2861|5%
1 |powerwak v 4320 10300 1.030] 0% 2681 1333z
2 [war w5 22 2270 0% 3395 09103
3 [ioa - 7620 aza0f 4240 0% 4304 4866 0%

<> [stand =] 11860  E0800f £0.800| 0% 5.771 0.000| 0%
5 fstana ] 728D 5.771

Action Bead Propogation
Inzert | Append | Delete | & Local  Ripple

Each row gives the data for one action. The column definitions are as follows:

e Action Name — name of the action

e Begin T — The absolute time this action begins

o Duration — Amount of time the action requires. Note that the user sets this for stationary actions
and when using Exact.

e Desired (Duration) — Amount of normally required to perform the action (or repeated loops of the
action)

e Stretch (Duration) — Amount motion time was dilated to achieve time when action is duration-
constrained.

e Begin D (Displacement) — Start distance from beginning of path for this action.

e Length - Distance to travel. Should be zero for stationary actions.

e Stretch —Amount the motion was compressed or elongated in travel distance to achieve the length
constraint.

e Exact - For advanced users, allows user to constrain motion both in displacement and duration.

Action Bead Propagation

When an action is inserted into the middle of a sequence of actions, (or when a length or duration constraint
is changed), the effect of that action on subsequent actions is governed by the setting of these toggle
buttons. In local mode, the original position and timing of the subsequent actions are effected as little as
possible. In ripple mode, the subsequent actions are pushed out by the amount of duration or displacement
inserted.



5.1.6  Character Objects - Decision Bead Tab

Decision Beads are an easy
way to make DI-Guy
Scenario characters react to
events in the scenario that
requires no programming.

Decision Bead

| Time Index Name rese || ween | Leskat |

An example of such
reactivity is a character that
runs until a gun is fired, then
goes prone. Or a character
that waits at the intersection
until no cars are approaching
then crosses the street safely.

Name dectl

Beprring istance (m) 0.000 Length [m) 0,000
Begrring Teme (] 0.000 Duration (s)  0.000

B Az Object =] | A et
Ticks Detween Checks 4 ¥ Use Defait

The Decision Bead Tab of > Sovniend s
the Character Elements

palette is designed to lead - -

you through specification of " load_seting, s st same = uobe
the decision logic, so you do
not have to remember the
operators or do any

programming.

[ Bt Language | previen fssait |
W L 2 =

Note: Only decision beads ' |
of the current path can be
edited. If there is no current path, decision beads cannot be created, modified, or deleted.

Visual Representation

Decision beads are represented in the 3D Display window by red markers on a path. The currently selected
decision bead rotates about the path.

Decision Bead basics

Similar to all the other tabs on the Character Elements palette, all the decision beads on the current path are
listed in a box in the top left corner of the tab and are indexed starting at zero. You can create or delete
decision beads.

There is a “look at” button that will have the camera look at the current Decision Bead.

The decision bead can be given a name.

Beginning Distance, Beginning Time, Length, and Duration specify where, when, and for how long a
decision bead remains active.
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Note: A common error is to not modify the defeault zero values for both length and duration. Unless you
only want your conditions to be checked once, at time zero, it is important to not neglect these critical
values.

Ticks between checks indicate how frequently the condition should be checked; sometimes it is a good idea
for performance reasons not to check for a condition every frame.

Creating Decision Logic

After creating a decision bead, click the Edit button. This brings up the Decision Editor.

3 Decision Editor [
If __ |Tve Instance Not Querv Param 1 Param 2 Param 3 And/or
character - [this_character  ~ || [ get_dead -]
Then __ |rpe Instance Action Param 1 Param 2 Param 3
light ~ [scenario_light [load_settings - | “sunlight” -
Else [ Instance Action Param 1 Param 2 Param 3

In this decision, if the character is dead, then the light is changed to sunlight. Undoubtedly,
the character must be a villainous deity of some sort!

The Decision Editor is designed to be EXCEEDINGLY EASY to use. All Decisions are put in an
“If...Then...Else” logic. But it is often the case that you will use even easier subsets. For example, if you
know you want to activate a particular camera at time t=10, simply set the decision bead to have a
beginning time of 10.0. Then in the logic, say “THEN CAMERA...etc” Not only are you not using the
ELSE, you are not even using the IF!

The best way to learn how to use decision beads is to play with them. Experiment first with different
“Then statements”, then explore the “If” section. The decision palette uses simple pulldown boxes that
require no typing. Essentially, function calls are made from this interface to the DI-Guy API, so the boxes
refer to the objects, functions, and arguments that those functions required. At each stage of use, the
Decision palette dynamically shows the available objects, operators and arguments.



Converting Decision Beads to Script Beads

Converting Decision Beads to Script Beads is a great way to get a head start on writing a Lua script on
those occasions where the decision logic and choices don’t offer exactly what you are looking for. Script
Beads are described in the next section. To automatically convert a decision bead into a script bead, click
on the Convert to Script Bead button located on the Decision Bead tab. You can then select the Script Bead
tab of the Elements palette to edit and create arbitrarily complex decisions and behavior.

:] DIGuyScenario LiE-J

local scenario_light = this_scenario:get_scenario_light();
if [ this_character:get_dead() ==1)
then

scenario_light:load_settings("sunlight");
end

5.1.7  Character Objects - Script Bead Tab

The Script Bead tab behaves exactly the same as
Decision Bead tab except that instead of using the
Decision Editor to generate the logic, a script is
used.

DI-Guy supports scripting via the Lua scripting
language. The vast majority of the DI-Guy API
can be directly accessed inside of scripts. You can
get at all the other elements in the scenario,
including the other characters and Scenario
Objects.

| Script Bead

Characwr 000
pamd

Converting a Decision Bead into a Script Bead

(see previous sections) is a really easy way to get

started on your road to becoming a DI-Guy

Scenario Lua Scripting Expert. Don’t be shy, give it a try!

A majority of the DI-Guy API (over 250 functions) is available through the scripting interface. You can
find descriptions of these functions in the documentation that is installed when you install DI-Guy Scenario
on your computer. Look in: $DIGUY\doc\diguy_sdk_reference.pdf.

A good reference on the Lua scripting language is Programming in Lua ( http://www.lua.org/pil/ )

5.1.8  Character Objects - Aim Bead Tab

For those actions that support aiming (action name will contain the word “aim”, such as “stand_aim”), aim
beads can be used to program the direction a person is aiming. The aim bead is positioned along the path
using the Beginning Distance or Beginning Time field of the palette. When the person crosses the aim bead
their aim changes from the previous value to the new value specified.
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Aim Type

There are three modes for specifying the aim
point;

Crascner (9T
o

Time Infex Mame e Ceete e
o 0

1. aimangle mode,

ah
L}
4

2. aim point mode,
3. aim character mode.
In addition, end aim can also be chosen.

In aim at angle mode, the direction of aim is
given as an azimuth and elevation. Note that
to have a character aim up or to the right, the
value is expressed as a negative value. An
elevation of —45 will cause the point of aim
to be upwards at a 45 degree angle. The
heading and elevation can be expressed in
global or local coordinates.

In aim at point mode, the character aims at the point specified. The point can be expressed in global or
local coordinates.

In aim at character mode, the character aims at one of the persons, vehicles, or props in the scenario.

The aim bead will persist until a new aim bead or an end aim bead is encountered.

5.1.9 Character Objects - Gaze Bead Tab

Gaze refers to the direction a ey [ Gaze Bead
character is looking. You can R wacar (G 3)
specify the gaze for a character S e —
using Gaze Beads. The gaze bead Toniia e, o | Come ] Comn | (o
is positioned along the path using = @5
the Beginning Distance or
Beginning Time field of the Gaze —
Bead palette. When the character
reaches the gaze bead their gaze e
changes from the previous value to —— 0
the new value specified. Fr R
& Gase At Argle Cre

There are three modes for
specifying the fixation point for
gaze:

Anmuth  0.000 Cheracter
7 wocl Erabled  Max Ang vl
Eevation 0.000 Coorde. Bk L
Detance  10000.000 Neck

Gare At Pont

1. gaze angle mode,




2. gaze point mode,
3. gaze character mode
In addition, an end gaze bead can be specified.

In Gaze at Angle mode, the direction of gaze is given as an azimuth and elevation with respect to straight
ahead. Not that to have a character gaze up or to the right, the value is expressed as a negative value. An
elevation of —45 will cause the point of gaze to be upwards at a 45 degree angle. The heading and elevation
can be expressed in global or local coordinates.

In gaze at point mode, the character gazes at the specified point in space. The point can be expressed in
global or local coordinates.

In gaze at character mode, the character gazes at the specified person, vehicle, or prop in the scenario.

The gaze bead will persist until a new gaze bead or an end gaze bead is encountered. You can specify an
end gaze bead using this tab of the Character Elements Palette.

The Parameters section lets users specify how the character will turn the various parts of its body to achieve
the gaze goal.

5.1.10 Character Objects - Variable Tab

Users can define variables that are associated with the character on this tab. A list of variables is displayed
in the upper left corner, with create and delete buttons available for managing the list.

Variahle

Each variable should be given a
descriptive name and an appropriate
initial value.

Inden Mamne Curvent Velue = | Greete Dekete
© variabled
1w

7w
3 variable

Mame varabled

There is a wealth of APl Functions
available for dealing with character
variables. They all have the form
diguyCharacter->variable_<etc>.
Note that the variables also appear as
fields in the decision tab. Variables
are useful when combined with
decision and script logic.

ke

b e

LadbackID Handles Hame
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5.1.11 Character Objects - Weapon Parameters Tab

:3 Scenario Objects

Many DI-Guy characters can use weapons. This

section governs how those weapons work when o —ey | | VYcapon Params
flred Character Character [msurgent -
. . . | T Default Fire Parameters
A Default Fire Parameter defines the basic type of [ Acton Bead DefoultMuzde [ife__ ]
weapon (e.g. — rifle, grenade, etc) | Action ——
| Decision Bead )
: : | Scrpt sead et
The Live Rounds Parameters defines how the [ Am gead e o
weapon fires. Does it use tracers? Isisa “live | f E‘ﬂ; WtRato  Looo
. - . Char. Variable
round”, capable of intersecting another entity? If Spread 0.000
s0, how good a shot is this character? [ T6uy Settngs e WLl
‘ Formation Far Range 500,000
i i ‘ T Max Impacts 1
The Parameter Overrides section (Advanced = Horizontal Eror 0,000
Users) overrides sound and munition information. ¥ Scenario Objects VertialEror 0.000

Guide

Note that munition information is often
communicated out of DI-Guy Scenario to other
simulations in a distributed simulation
environment using DI-Guy Scenario DIS/HLA
networking.

Parameter Overrides

Load Manager

In general it should not be necessary to override built-in munition type
wvalues, but the sound or overal munition type can be overridden here.

Sound Override [ efaulty -]

Performance
R Sound Gain Override  3.000
Scene Object

Munition Type Override [pk74 V]

Current Munition Info:

Sound Munition Type: pk74
Variable Impact Radius: 0 meters
¥ View Settings Fire Sound: pk74_burst
Fire Partides: (none)
‘ Camera
Impact Sound: (none)
Impact Particles: (none)

Light

5.1.12 Character Objects - I-Guy Settings Tab (Using a Joystick or Keyboard for
1% person/3" person control of character)

I-Guy Mode

Note that the Input Mode palette has a button called I1-Guy Mode. The I-Guy character will be under
joystick or keyboard/mouse control when that button is selected and the 3D Window has the focus. Hit the
ESC key to return to normal DI-Guy Scenario Operation



Joysticks

DI-Guy Scenario allows you to use a joystick to control the behavior of any character. DI-Guy Scenario

Hat Switch

Button 1—

The Microsoft® Sidewinder
Precision 2 USB joystick was
used to develop and test
joystick functionality. The
button numbering shown in the
figure corresponds to the
functionality given in the text.

joystick functionality is based on a three-axis USB joystick with eight buttons and a throttle control. The
Microsoft Sidewinder Precision 2 was used for testing.

To place a DI-Guy Scenario character under joystick control, select the character on the I-Guy Settings tab.
Then make sure the play button is active on the Control Palette.

The joystick can control two kinds of actions:
0 Body actions (walking, jogging, running, backing up, etc.)
0 Head actions (head position, gaze location, aim direction).

Body actions are controlled by the joystick itself. Head actions are controlled by the thumb-operated hat
switch, mounted atop the joystick. You can also use the throttle control to adjust the speed of body actions.

A simple collision detection mechanism is available for the joystick character. When enabled, collision
detection prevents the character from walking through walls and other obstacles. Turn on collision
detection by selecting the I-Guy character, then checking the Collisions checkbox on the Character tab of
the Elements palette.

Body Action

Joystick forward makes the character move forward.

Joystick back makes the character back up.

Joystick left/right slides the character left/right.

Joystick twist left makes character turn left, while moving or stationary.
Joystick twist right makes character turn right, while moving or stationary.

Pressing button 3 toggles between first-person point of view and third-person point of view.
You can adjust each of the views using the camera controls.

0 Pressing button 7 moves character further upright. If he is crawling, he will crouch. If he is
crouching, he will stand upright. (Not all characters have all of these behaviors.)

O O 0O 0O oo
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Pressing button 8 moves character closer to the ground. If she is standing, she will crouch. If
she is crouching, she will crawl. (Not all characters have all of these behaviors.)

Pressing button 6 causes the character to respond more quickly to action requests, at the expense
of smoothness. There are three responsiveness levels.

Pressing button 5 causes the character to respond more smoothly to action requests, at the
expense of responsiveness. There are three responsiveness levels.

Press button 4 to toggle sticky view mode.

Head Action (third person point of view)

o

(o]

Press Button 3 to toggle between first-person point of view (POV) and third-person point of
view.

Pressing button 2 toggles aim mode. Entering aim mode stops the motion of the character, and
he aims the weapon. In this mode, the hat switch controls the direction in which the weapon is
aimed. Only operative for characters with a weapon.

While in aim mode, button 1 fires the weapon, generating muzzle flash and playing sound
“gunfire”. For sound to be heard, a sound element named “gunfire” must be created.

Head Action (first-person point of view)

(o]

(0]

Press button 3 to toggle the point of view between first-person and third-person. Once you are
in either of these modes, you can adjust the details of the view using the look-from and look-at
fields on the camera palette.

The hat-switch moves the head and your view up and down.
Button 4 toggles sticky view mode.

Button 2 toggles between aim mode and ready mode. In aim mode, the hat-switch aims the
weapon.

Button 1 fires the weapon when in aim mode.

Keyboard and Mouse Mode

The 1-Guy can be controlled using the W-A-S-D and other keys to control movement and posture, with the
mouse dictating the gaze and orientation.

5.1.13

Character Objects - Formation Tab



Formations allow a group of
characters (including vehicles)
to follow a leader. The
followers can follow in precise
relative position to the leader,
or they can follow in a more
relaxed way.

The Formation Tab of the
Scenario Objects Palette allows
you to define one or more
formations for use in the
scenario. Defining a formation
involves choosing a pattern for
placement of followers relative
to the leader, assigning
individual characters to each
follower position, and choosing
the guide algorithm that
controls the travel of each
follower with respect to their
ideal following position.

To use the Formation Tab, perform the following steps:
1. Create a new formation using the create button near the top of the tab.
2. Name the formation by typing a new name in the name field.

3. Adjust the scale of the grid by specifying the spacing of the rows and columns using the Grid Row
Spacing and Grid Col Spacing fields located just below the grid.

4. Create followers. Decide how many followers
you need. Inthe Follower Entry box at the right
of the tab, create the number of followers you
need (use the create button).

5. Position the followers. In the grid at the left, first
select a follower by clicking on it, and then click
again at the desired empty location to position the
follower. You can reposition the followers again
later, if you wish. Create characters that will
follow. These can be existing characters in the
scenario, or ones you create for this purpose. You
can create the followers by PeopleBlitzing them
into the scene or using the create function on the
Character Tab of the Character Elements palette.
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6. Assign follower characters to each of the follower locations. Click in the grid to select a follower
location. Then use the Instance field at the right to select which character is assigned to that location.
Assign characters to all of the follower locations. (Ignore the Class field.)

7. Select a Guide using the Guide Name pull-down menu. Guides determine the travel control algorithm
used by each follower as it travels within the formation. Guides are defined on the Guide Tab of the
Scenario Objects palette, described next in this section.

Once you have defined a formation, use it by assigning decision logic to the leader that calls a formation or
switches from one formation to another. If you are doing this with a decision bead, use the call_formation
parameter.

Subgroups and Roles:

If you specify a subgroup size other than zero, then the formation can contain subunits. Set the “index of
first subgroup” field to 1 (or 2, 3...) if you’d like the formation to have a leader (or 2 or 3...) who isn’tin a
subgroup. Once characters enter a formation, those in a particular subgroup will stick together no matter
how the formation reorients itself.

The “role” dropdown is used to ensure that a character of a particular type will fill a particular spot in a
formation (for instance, in a military application, you might always want a machine-gunner on the right
flank). If it doesn’t matter, simple choose “character” for the role. Note that the formation code treats roles
as a strong suggestion, but will ignore them when the actual characters in a formation don’t have
appropriate role settings.

5.1.14  Character Objects - Group Tab

Groups are used to classify characters, vehicles and props. Decision logic can operate on groups,
permitting more powerful functionality than can be accomplished on entities by themselves. For instance,
you can create groups for friendly, hostile, and neutral characters and have characters decide how to
respond to another entity based on what group or groups they belong to, e.g. shoot hostiles, protect
friendlies, observe neutrals. Generally Groups facilitate applying decision logic to classes of entities,
rather than to individual entities.

Creae Deiee

A

This group contains
these characters

Create a new group by clicking the Create button. Assign your own name to the group by typing in the
Name field. To assign a character to a group, first select the group by highlighting its name in the upper
box on the Group tab of the Scenario Objects palette. Then go to the Members box at the bottom of the
Group tab and click on the names of each character you want to include in that group. The characters

ow



highlighted are the members of the group. You can review your selections by clicking on each of the group
names above and examine the highlighted entity names below.

Once you have created groups, you can check any character’s inclusion in groups on the Character tab of
the Character Elements palette. Select a character and the names of all the groups it belongs to are
highlighted.

Once groups are defined you can use them in decision logic and script beads to control the flow of behavior
in the scenario. See the Group tab of the Scenario Objects palette to create groups.

=
Character = sekaral
Inde Name Char, Type Appearance Mind i + ®
. 15  crowd0-sidrQ7-15 soldier_07 sk_acu_1_md | &
Click on character name here e s -~
18 crowd0-sldr07-18 soldwerjﬂ'f skau;ljf\'i
19 crowd0-sidr07-19 soldier 07 sk acu 3 md -
See group membership here B e ) )
= feyeiiiiion
e G
Initial Up Vector 'd" (Default)
Cheracter ({nane) crowd0
Link (nene)
5.1.15  Character Objects - Face Expression Tab
The Face Expressions tab of the Scenario e
Objects palette is for users who have ~  BEESS oo wwn . e
purchased the Expressive Faces option. ey

Expressive faces give characters the ability to
show emotions, move their eyes, and move
their mouths in synchrony with speech. DI-
Guy version 12 adopted a new 3rdparty,
FaceFX, for facial animation. Look for
updates to this section of the manual.

The list in the upper left corner contains

already created facial expressions. New

facial expressions can be created by mixing different amounts of the base expressions shown in the
Parameters section.

To preview a new face expression, use the preview on current character button located at the bottom of the
tab. It applies the selected expression to the selected person.
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Note: The preview button adds the specified expression to whatever face expression was already displayed
on the selected character.

Once expressions are defined, they can be invoked using decision logic or script beads.

See the Expressive Faces chapter for more information.

5.1.16  Notes on Character Labels and 3D Window Labels

Labels and the DI-Guy Interactive Machine are both methods for adding supplementary graphics to
simulations in DI-Guy Scenario. This can be very useful particularly when using DI-Guy Scenario to
create end self-training applications, SAF operator stations, or just adding more information and
interactivity to the 3D Window.

Labels:

A Label is a two-dimensional graphic that can be added to the rendered 3D scene. There are two basic
types of labels available in DI-Guy Scenario:

1. Character Labels — these are the most common labels. Character Labels move with the character
and float above their head. They can show the character name, detailed information about the
character’s current state, or user-specified text or graphics. There is extensive support both in the
DI-Guy Scenario user interface and through the DI-Guy API for character labels.

2. Screen/ Button Labels — Screen labels stay at a fixed position on the screen. Screen labels can be
“read only” or they can be made “clickable” and serve as on-screen buttons to trigger events in a
scenario. Support for these labels is exclusively through the API and are therefore best
implemented via scripts.

Default Character Labels

Chrssete Type [ misot_per o7 =] int Pos paz[ 3175 = o
Appearance 1aiban_{_ped =] Int O (YRPY (243760 [oooa [oooa
Head gpesance] deack =] Seseperzy [rom i [
Iritial Patty =1 z iy
Ik Up Vector [ Dotod]
Timse b |0100000 Time Out |E0000.00000
s Enateg [~

" s Scane Objact 7 Apoly Actor Scals ta Actan Bead Travel

Mokcr FleviowDala | Lebal | Powet | Nework | Growp | Pe Setsrgs | Everts |

7 IsVisle I Tewt Shadow Adverced Ul

R L
Toa S 005 G owr 6 oo [ Aeea o0
wignmtCis 1 [o0n o foor ofioo [ Ao

I~ Hame Label Shows Characte Stale




In the left picture, you can see the character “Omar” who is displaying his name in a character label.
Specialized colors have been selected for his text box using the Character page ->Label tab as shown in the
right image. The second character, “crowd0_me_fped07-6" displays her default name-only character label.

Overall character label display is controlled from the View Settings Visibility page, where the user can
select whether none, the current character, specific characters, or all characters display labels. Specific
character label display is controlled by the “Is Visible” checkbox in the Label tab of the Character page.

The “Name Label Shows Character State” option

In this image, the checkbox ““Name Label Shows Character State” has been selected. This displays more
detailed information about Omar.

5.1.17 Advanced Label GUI

Motion Testure | Review Data | Lahel ]Paranl 1 Metwark 1 Group 1 Ferf. Settings ] Ewents 1

Froperty J Value I Simple Ul
gl e,
Clickable True |
- Text |
-~ Tent Color /N .| /b= [T
- Tewt Shadow Color _ _,_1 A\bﬁa‘ ﬁ'“—“
-~ Text Shadow enabled False |
A ficoions L
G- Border .
- Border Calor 1 \_,_1 A\bﬁa: ﬁﬁ“
Margiﬁ b
- Background .
Misible Liue .
- Background Color 1.|I \_,_1 A\bﬁa: W
B Minirnum with 140
- Miirurn height 100 |
~ Backpmund image camel_poster.rgh Bromse.. ||
DrawLini 1
- Z offset overide 0

Minimum width
Minirnum width of label.

The advanced Ul lets you more explicitly control the label of a character using a DI-Guy property sheet.
Instead of using text, we have set the background image to “camel_poster.rgb” and specified a minimum
width and height of the image. Creative use of images includes transparent thought bubble and soldier rank
graphics.
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Labels and API

There are a sizeable number of functions that let users manipulate labels directly from scripts or plugins.
The first place to look for information about these is in the DI-Guy SDK Reference manual, particularly the
documentation regarding the diguyViewLabel class. This class lets you setup labels and all the details
inside of them including:

text

colors

justifications

position

background

border

bar graphs

interactivity and callbacks

Screen and Button Labels
The sample scenario “Al_Crowd_Blitz_Demo.dss” is a good example of creating interactive labels
(buttons). It also is a good demonstration of creating labels using the API instead of the DI-Guy Scenario

To begin to understand this demo, go to the Event Handlers page ->Script tab and examine the script
“initialize_labels”, which gets executed at time 0. The script initializes the 8 labels (code for 2 shown
below):

label _click _event = this_scenario:find_or_create label(*label_click_event™);
label_click_event:set_text("'Click for Event:');

label _click event:set_x(7.0);

label_click_event:set_y(next_y);

label_click_event:set_minimum_width(80.0);
label_click_event:set_background_color(0.0, 0.4, 0.0, 0.8);

label _click event:set_text color(1.0, 1.0, 1.0, 1.0);



label click_event:set_text_shadow_enabled(l);
label _click event:set_is _clickable(0);

next y -= 30.0;

label _ied = this_scenario:find_or_create_label ("'label _ied™);
label ied:set_text("IED Explosion');

label _ied:set x(15.0);

label _ied:set_y(next y);

label _ied:set_minimum_width(110.0);

label _i1ed:set_background_color(0.0, 0.0, 0.4, 0.6);

label ied:set_text_color(1.0, 1.0, 1.0, 1.0);

label ied:set_text_shadow_enabled(1);

label _ied:set _is _clickable(l);.

Most of this initialization is self-evident. The first block of code initializes the green “Click for Event:”
screen label while the second block of code initializes the clickable “IED Explosion” label. Both sections
construct the labels and then set their text, position, width, and colors. Note that because the second label is
interactive, it calls the “set_is_clickable” function with a value of one.

The callback script invoked by the “IED Explosion” button is “Explosion”, also listed in the Scripts tab.
Note that it is a script of type “label”. It simply calls some functions defined in other scripts.

But how is the callback script joined to the screen label? To understand that, you need to go to Event
Handlers page ->Event Mapper tab. On this tab, the upper left square has a list of the types of events that
can be mapped. Highlight “label”. You will then see a list in the upper right box of all the labels defined in
the simulation. Highlight “label_ied”, the label we defined in the second block of code shown above and
that we now want to hookup. You will see that 3 callback functions have been defined mapped to two
callback events. (If you click on the “Add...” button, you can see a list of all the candidate callback events
for a particular event type - labels have 3.) The 3 callback functions act for the label_ied act as follows:

1. pressed_red: the color of the button is changed to indicate it is depressed.

2. explosion: when the button is released, the explosion is triggered. This is the label script we were
examining earlier.

3. released_red: the color of the button is reverted back to its starting color. Like pressed_red, this
label script can be found in the Event Handlers->Scripts palette.

5.2  Scenario Objects Tab

The Scenario Objects palette is a multi-tab palette that provides access to various scenario features.

5.2.1  Scenario Objects - Guide Tab
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Guides are an alternative means of controlling

Guide
w Character Objects

the travel of characters and vehicles, typically T T e
used for formations and incoming network - 0 guidd

entities. In these cases, input to the guide is in [“Acbon Beatd

the form of desired position, velocity, and }gj(:;:'::jj“

orientation. The guide’s control algorithm [ scrpt Bead Y

uses that information to determine the }‘5‘;”1':::; I

behavior of the character. rar. varae Kk

Each guide has a name, specifies a control [CECTREEE
algorithm, and a set of control parameters.

At the time of this writing, five control
algorithms are defined. Additional algorithms

Follow2
| Weapon Params &8 Drift1
Missile1

| Formation

Algorithm Parameters
distance_zone_0 0.500
distance_zone_1 0.750

max_speed_scale 2.000

may be added in the future.

Here is a brief description of the five control algorithms currently available:

1.
2.

Exact — Force the character to stay precisely in the desired location at all times.

Driftl — This algorithm causes followers to travel at roughly the same speed as the leader. If the
follower’s position error exceeds distance_zone_0, then the character’s position is gradually drifted
toward the desired position with time constant position_time_constant. If the follower’s orientation
error exceeds azimuth_zone_0, the character’s orientation is gradually drifted toward the desired
orientation with time constant orientation_time_constant. If the position error exceeds
distance_zone_1, the position is immediately adjusted to the desired position. If the orientation error
exceeds azimuth_zone_1, then the orientation is immediately adjusted to the desired orientation.

Followl — This algorithm scales travel speed and switches gaits to control the position error. If the
character gets too far in front of the desired position (negative position error), the follower will switch
to standing until the position error returns to positive. The smoothing parameters keep the character
from oscillating too much in difficult following situations.

Follow2 — This control algorithm is just like Driftl, except that the method of reducing error is to
speed the character up or slow them down compared to the lead character’s speed (rather than by
introducing drift) The maximum amount the character’s speed of travel is scaled is determined by
max_speed_scale parameter.

Missilel



5.2.2

:i Scenario Objects

» Character Objects
» DI-Guy AI Objects

¥ Scenario Objects
Guide
Particle System
Path Shape

Performance

Scene Object
Sensor Region
Signal
Sound
Variable

* View Settings

» Event Handlers

» Specialized Object

Show Config Page

Scenario Objects - Particle System Tab

=]
Particle System
Inde Name Library i E
7 engine_smoke_1 builtin_effects
2 exp:osion_; Eui:?n_e:ecis Object Libraries
explosion untn_gtrects
10 exglosion:dust builtin:effects 2 E
% Name missile_trail_1 [] Preview System
[] show collision Planes
Value Property i
Emitter Properties
Max Particles 3000
Number To Release 2
Release Frequency 0.004
Particle Warm up time 0
> Particle Life Time 4
System Life Time -1
Synchronize with Orientation False
> Position Variation On Sphere <0.05 0.05, 0.05 > =
> Texture Map particle_clouds.inta
> World Interaction
> Color Keyframes <3 key frames>
> Size Keyframes <3 key frames>
> Streak Keyframes <1 key frame >
> Velocity Keyframes <1 key frame >
> Velocity Variation <1 key frame >
> Max Particle Velocity <30.00 30.00 30.00>
> Wind <1 key frame > [Clear KevFrames] —
Effected by global wind False
Water Texture False
Air Resistance False
> Gravity <0.00 0.00 0.00> <

DI-Guy Scenario supports special effects, such as smoke, fire, explosions, debris, rain, snow, and vomit.
These effects are created using a powerful and versatile particle systems engine. DI-Guy Scenario is
delivered with 15 predefined special effects: using the Particle Tab of the Scenario Objects palette you can
modify the existing special effects to create an unlimited variety of new ones.

Special Effects can be thought of as characters of type “effect”. The simplest way to add a special effect to
the scene is to use the PeopleBlitzer. Use the Mode palette to select character type effect and the
appearance you would like (e.g. fire or smoke). Then blitz the effect into the scenario.

When the scenario is paused the particles will display as a plain box. When the scenario is being played the
place holder box will disappear and particles will emit from the base location of character. As long as the
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character is visible the particles will be emitted, when the object disappears it will stop emitting new
particles but the particles already emitted will still be visible in
the scenario.

The default set of special effects is defined in the configuration
file $DIGUY/config/diguy/particles.cfg. If you have an old
scenario that does not include the effects definitions, but you’d
now like to add them, you can use the Load Descriptions button
to add them to your scenario.

Special effects can be previewed by checking Preview System.

Checking Show Collision Planes will visualize all the collision

planes in the scene. Snapshots of predefined fire and

Show Placeholders indicates whether the blue cubes will be smoke special effects.
displayed or not when the simulation is paused.

A large set of parameters determines the look and behavior of the particle systems. They are described in
the following section.

Particle Effects Parameters

The particle effects module is very powerful because it can be parameterized so many different ways. Note
that each parameter has a small description written at the bottom of the page to help you remember what
the parameter does.

Particle Parameters

Max Particles: The maximum number of particles that this system will create; once the max is
reached, the system will wait until particles die before emitting new particles.

Number To Release: The number of new particles to emit when the system is updated. This is
bounded by the release interval.

Release Frequency: How frequently the system attempts to emit new particles. (Currently bounded
by update rate.)

Particle Life Time:  How long in seconds each particle lives.
System Life Time:  How long the entire effect should live.
Synchronize with Orientation:
If the effect is parented, it will use the orientation of the parent link.

Position Variation:  Where particles should first appear. Sub-parameters Noise Type, Min, and
Max allow for variation in particle position start.

Textures and appearance

Texture Map: The texture map to use on the particles.
Number of X, Y repeats:



Rotation Speed:
Blend:

Blend Src Function:

Blend Dest Function:

Depth Write:

Alpha Threshold:

World Interaction

Coordinate Space:

Collision Planes:

This allows the texture map to be sliced up into smaller sub textures which is
useful for two things: If Animation speed is set to zero, a new particle will be
randomly assigned a sub texture, in this way you can make the same emitter
create very different looking particles, using the same texture. If animation
speed is set to a number other then zero the particles will play through the sub
textures like the pages of a flip book, allowing for animated particles.

How fast the particle rotates in degrees per second.

Controls particles being blended with the background. (Controls if source and
destination parameters work.)

OpenGL parameter describing the source transfer method, usually GL_ONE.

OpenGL parameter describing the destination transfer method, usually
GL_ONE.

Controls if the particles write to the depth buffer. Turn this on and blending off
for more solid looking particles.

Controls the clipping of textures based on an alpha threshold. Useful for
controlling the shape of solid particles.

Controls if particles move along with the emitter that created them. Particles in
local space will move along with the emitter as the emitter moves, they can
also be scaled. Particles in world space move independently of the emitter and
they can be made to collide with world geometry.

An array of planes that particles can interact with. Each plane has a position
and orientation as well as a collision behavior. The behaviors are: bounce, kill,
and stick. If bounce is selected the bounce factor is factored in to how much
energy the particles retain after hitting the plane..

Local Space Collision planes:

Collide with world:

Determines if collision planes track with the object if the object moves.

Enables colliding with the scene objects in the world. Uses an octtree and a
spatial partitioning scheme to assess potential collisions. The number of
particles colliding with the world should be kept to a reasonable number to
keep frame rate up. Moving scene objects will not be properly collided against.

Collision bounce factor:

Collision Result:

How much to multiply the velocity with (usually reduces velocity) as a result of

the collision.

What to do when the particle strikes a collision plane. Bounce will have the
particle bounce but the particle maintains its life. Bounce and die has the
particle die. Stick has the particle maintain its position as well as its life. Die
means the particle is immediately terminated.
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Keyframes are used to vary the parameters of the particle systems as a function of time. All keyframes
have a time associated with them which is a percentage of the particles’ lifetime. Most of the keyframe
groupings require at least one keyframe, usually at time 0. Keyframes must also be listed in time order.
The user interface will attempt to maintain this requirement.

Keyframe Properties

Color:

Size:

Streak:

Velocity:

Velocity variation:
Wind:

Aiir resistance:
Gravity:

Max Particle Velocity:
Color variation:

Size variation:

Render Style:

The color and alpha value to draw the particle with, colors will linear
interpolate between key frames.

The size of particles, the size will linear interpolate between key frames.
The amount the particles should smear in the direction that they are moving.
An impulse to apply to a particle as they hit the key frame time.

A random velocity to apply to a particle as they hit the key frame time

An acceleration factor to apply to the particles, will linear interpolate between
key frames.

When set to true, particles will not go faster then the wind speed.

A constant acceleration force applied every frame. <0,0,0> is good for lighter
then air particles. <0,0,-9.8> mimics normal earth gravity and is good for solid
objects like debris.

The maximum velocity a particle can have.

This is applied to each particle when it is emitted. This can give the particles
random variations in color.

This is applied to each particle when it is emitted; it’s a fudge factor in
addition to the size key frames for varying particles size.

Indicate how the graphics are drawn. This is typically set to billboard.
CameraAligned will align the normal of the billboards to the camera.
velocityAligned will align the normal of the billboards in the direction of the
particles velocity. Sparks uses line graphics instead of billboards.



5.2.3

The Path Shape Tab allows users to create
paths (without characters or beads) for use
through the DI-Guy API. Once you hit the
create button, any waypoints added to the
scenario by clicking in the 3D Window in
path insert mode will become part of the
current path shape.

Waypoints on this tab behave just like the
waypoints used to define normal character
paths.

Note that because the path shapes are
available to all characters, elements like
action beads, script beads, etc., cannot be
used on them.

Characters can be made to use these paths
using the API calls that leverage path
shapes.

Scenario Objects - Path Shape Tab

3 Scenaric Objects

¥ Character DIE
¥ DI-Guy Al Objects.
Crowd
Croved Profie
Lua Mind Edtor
Regon
Schedule Edior
¥ Scenario Objects
Guide

Partide Systemn

Path Shape

|Show Config Page

Path Shape

Inde Name

v Select Paa)

| 0 crowd0_behavior_pathQ
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[¥] Clamp At End

Use as Navmesh Portal [ | One wWay Portal

Waypoints
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2.5000
0.0040
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0.0000

0.0000
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5.2.4  Scenario Objects - Performance Tab

The Performance tab of the Scenario
Objects palette provides several

:] Scenario Objects

Performance

parameters that allow you to adjust [ > Character Objects|
performance of DI-Guy Scenario, s0 as t0  [OREN TR gy rieion tevet settnas
accommodate the various processing [ crowd Humber of threads 3 Characters
tradeoffs in real-time simulation. | Crowd Profie ¥ SRR
| Mo o i Performance Tradeoffs Default Ticks Between Checks

Tlck dt Imﬁ Scenario Can Skip Ticks D

¥ Scenario Objects E:txw Eilfi? penne z Script Beads 4
DI-Guy Scenario tries to recalculate Tris . - Gone oot |0
behavior (update) for characters at the rate - Syste e Resaluien setines Ambess [0
Tick_dt. Depending on the complexity of Path Shape feet B
the scenario, terrain model, amount of Performance Ecledliaa
decision logic, and camera views, DI-Guy STz iiE B Enabled
Scenario may be able to process the ST praw Performance
scenario in real time at the specified rate, zf:'::j Comers Frustum Culing rstance Cullng
or it may fall behind during portions of Varble Crerecter =
the scenario. You can improve the WE Ee\:eo;mﬁd :hp \D:st iﬂ
uniformity of performance by selecting @ N e e '
Tick_dt to be as large as possible while » Specialized Object .
satisfying the needs of your application. e SR e S
Using a tick_dt of less than .03 can result Enable Graphics LODs (Bl Brenw OctTree
in bad performance with no improvement [ isable All Draw Calls
in scenario visual results since changes [ pisable All Character Draw Calls
that fast are undetectable by the human IE) Disable Al Nom-Character Draw Calls
eye Animation Load Management

D Enable Load Management Enable Visuals

Default Ticks between Checks o ) e
There are four kinds of script activity that Zone Far Bdent (m) (10,00 |[20.00 ||INE (vA)
can burden performance within DI-Guy Position Update Rate (%) |100 | [100 | /100 50
Scenario. They are the Decision Bead, the Altitude Update Rate (%) (100 [|100 | 50 2

Script Bead, Gaze Bead, and Aiming
Bead. The burden is large when the
conditionals that trigger these activities span an extended period of time, rather than trigger on a single
event. Oftentimes the rate these beads need to be checked can be less than the frame rate. You can reduce
the burden of the conditionals using the fields provided here. For example, by setting the Decision Logic
skip parameter to 3, the conditional associated with the decision logic is tested every 4 ticks, rather than
every tick. The larger these numbers, the smaller the load on the DI-Guy Scenario.

It takes time to search for and possible evaluate beads.

Performance Tradeoffs

If DI-Guy Scenario cannot run at real time, this method allows the software to stay synchronized with real
time.



Ground Clamping

DI-Guy Scenario offers two methods for doing ground clamping, OpenGL and OctTree. OctTree is
typically the recommended setting. Depending on the specifics of your scenario and hardware, opengl
might be chosen if memory is scarce.

Levels of Detail (LODSs)

DI-Guy Scenario provides seven LODS for most of its character appearances to help engender high
rendering performance. This can be turned off by unsetting the checkbox.

Camera Frustum Culling

By checking the Character checkbox, characters outside the view frustum will not be rendered. This is
achieved by associating extent boundaries with each character appearance. For debugging purposes, you
can visually check these boundaries.

Load Manager

The Load Manager allows the user to make performance improvements when working with scenarios that
contain many characters.

The Load Manager only works for single view situations. If you are using multiple views, do not use the
Load Manager.

The viewing world is first divided into two regions; the visible region and the non-visible region. In the
non-visible, it is important to keep track of where the character is, since you need to know when the
character may move into the visible region. This being said, with many characters it may be desirable to
not check every frame and stagger the checks across the characters. The Position Update Rate in the Non-
Visible Characters box accomplishes this by allowing the user to set the percentage for how often a non-
visible character has his position updated.

The visible region (i.e. — the frustum) is then divided into
LN three zones (think of them as near, far, and very far). The
\ FAR ZONE / Plane two Zone Far Plane parameters indicate the distance from

the camera to the two “walls” that separate the 3 zones
from each other. The user can then set how often the
position update happens in each zone, similar to the non-
visible characters. In almost all circumstances however,
you would want this to be 100%. The user also has two

INTERMEDIATE
ZONE

NEAR ZONE

+— Near Cl . . -
Pan other fields to work with that are quite useful. Pose
b S Update indicates how often the non-position joints are
updated. Motion LOD indicates which joints get updated

(see table below).

[ Motion LOD | Description |
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animate all joints

stop animating wrists and ankles

stop animating elbows and knees

stop animating everything but pelvis and position
stop animating everything but position

OB WIN| -

5.25  Scenario Objects - Scene Object Tab

DI-Guy Scenario loads terrain models and other objects that can become part of the scenario. The Scene
Object tab of the Scenario Objects palette lets you manage and load your scene objects.

Use the Create and Delete buttons )
Scene Object

to add and remove scene objects. B e e
¥ Scenario Objects Index lame real elel ool
Once you have created a scene el — [owe [ oeee | [ toom
object specify the file name of the Lood e b seemnetieet aw
OpenFlight (.flt) file to be path shape
displayed. Parf:rrman_cs:
) e Home. ky one
The Scene Object tab also lets you Sgna e [ vibie
change the scale of a scene object sound e
.. . . riable ilename setsfenvironment/sky_dome. fit _Bmwseu.
and reposition and reorient it » View Settings —
H H H Event Handlers ;
within the scenario. Ao Al Flrame
. . P Spedialized Objects
Sometimes you will load a scene = ——
object and not be able to see it e remerras ceoner
. erive From Geometry File

because the geometry is located far postion 07} [0,

Orientation (YRP) 0,000 0.000 0.000
from the camera. YOL_J can locate S
the Scene ObJeCt by CIICkIng the LOD Range Scale Factor  1.000
“Look At” button on the scene seomesy o
ObJeCt tab It causes the current Origin: x: -1641,72 y: ~1623,78 7: -120.499

- Size: x: 3283.44 y: 3247.56 z: 556,755

camera to aim at the average

position of all vertices in the
current scene object.

LOD Tuning

The LOD Range Scale Factor parameter allows you to adjust the LOD switching ranges to improve
performance. If you set the value of this parameter to 0.5, then each LOD switch occurs at half the distance
specified in the terrain model. That results in fewer terrain elements being displayed at high resolution, and
consequently better performance.

Demand Loading

You can manage large scene objects to improve performance using demand loading. An axis-aligned
bounding box is computed for each scene object as it is loaded. The following algorithm is then applied:




1) If the camera is further from the bounding box than the unload radius and if the scene
object is currently being displayed, DI-Guy Scenario hides the scene object.

2) Else, if the camera is closer to the bounding box of the scene object than the load radius and
if the scene object is not being displayed, then DI-Guy scenario displays the scene object.
DI-Guy Scenario will load the scene object’s geometry if it is not already in memory.

The unload radius should be greater than or equal to the load radius. Having separate load and unload radii
makes it possible to avoid having a scene object flash on and off as it would if the camera hovered right on

the border of a combined load/unload radius.

Turn on demand loading by checking the Demand Load
Enabled check box. Specify the load and unload radii in
the available fields.

See the Scene Object Grid tab for information on
supporting tiled terrain databases.

5.2.6
Tab

A sensor region detects when a person or vehicle enters
a specified area and makes the information available to
the system. The information can be used to control the
actions of people in the scenario.

Scenario Objects - Sensor Region

You specify the area for a sensor region by defining a
3D rectangular solid. The parameters are entered on the

Sensor Region tab of the Scenario Objects palette.

Visual Representation

Each sensor region is represented in the 3D Display
window by a wireframe box. The current sensor region
is drawn white. All other sensor regions are drawn blue.

Creating Sensor Regions

To create a new sensor region with index n, select sensor
region n-1 and press the “create” button.

The new sensor region will become the selected sensor
region. Indices of following sensor regions will be

increased by one to make room for the new sensor region.
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Scenario Elements

Chain Sim Seffings

Face Exp,
Fermation
Group
Guids

Info Popup

alx
Sensor Region

0- regiond Create Delete Look At

Interaction Machine

Load Manager
Particle System
Path Shape
Perfoimance
Plugns

Scenario lnfo

Name [regionD

Min. Coordinate (<rZ) [1.000
Max Coordinate (<vZ)[1.000

[1.000
[1.000

[-1.000
[1.000

Scene Objsct

Sc, Ob, Giid
Sensor Region
Signal

Sound

ariable

Visihilty

Calback ID / Handler Name:

(o mappings. Press Add to sdd ama.

Soldier A

When Soldier A enters the sensor region, Soldier
B will shoot him. The sensor region is show as the
blue wireframe.
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Sensor regions are not attached to specific paths or people, so it does not matter which person and path is
selected when editing sensor regions.

Sensor Region Name

You can assign names to sensor regions to help distinguish among them. Do not use the same name twice.

Deleting Sensor Region

To delete a sensor region, select a region and click “delete’.

Sensor Region Position

The position and size of the sensor region is specified by the X, Y, and Z positions of diagonal corners of
the rectangular box, given in world coordinates.

X Min is bottom near left corner X position default is -1
Max is top far right corner X position default is 1

Y Min is bottom near left corner Y position default is —1
Max is top far right corner Y position default is 1

z Min is bottom near left corner Z position default is —1

Max is top far right corner Z position default is 1

AutoSense Groups

A group of characters, as defined in the Groups tab of the Scenario Objects panel, can be made eligible for
autosensing. Characters that are autosensed can be made to call callback functions that have been
registered with the CALLBACK_1D_AUTOSENSE_CHARACTER_ENTERED or
CALLBACK_ID_AUTOSENSE_CHARACTER_LEFT ids.

Use the candidates field to specify a group of characters for autosensing.

You can also have an “output” group that will be populated by characters in the Candidates group that are
currently in the sensor region. Specify the name of this group in the members field.

5.2.7  Scenario Objects - Signal Tab

Signals are used to coordinate behavior of people and vehicles, and to allow one person or vehicle to react
to the behavior of others. Signals can be used to qualify decision logic (decision beads, script beads, and
script events,) and they can be triggered by decision logic. This tab allows you to define signals you will
need in your scenario.



Sounds can be associated with signals,
so the sound is played when the signal is
triggered. To associate a sound with a
signal, first define the sound on the
Sound Tab of the Scenario Objects
palette.

If you would like a signal to appear on
the Interactive Signals Palette, check the
Visible in Signal Palette checkbox at the
bottom of the tab.

5.2.8

b View Settings

Signal

Indrx Name
0 sigrall
sagnall

» Event Handlers Irif Teat
b Di-iuy Al Objects

» Spedalized Objects

| isble In Sgnal Palette
Evenls

Caliback 1D
{No mappings. Press Add to add s mep...

[ Addi. | [ Remove | [ Fediv.

Scenario Objects - Sound Tab

Sound [mis -

Handler Name

[ oekete |

[ Create Bew Farder... |

Sounds effects are an important way to enrich a scenario. DI-Guy Scenario allows you to associate sounds
with people, vehicles, and events in the scenario. The Sound tab of the Scenario Objects palette is a means

of defining sounds, giving the
sounds names, and associating them
with a specific .wav or .ogg file.

DI-Guy Scenario supports use of
.wav sound files. To add a sound to
the system click the “Create” button,
give the sound a name, then browse
the desired .wav file into the system.
You can play the sound you have
specified by clicking on the “Play”
button. You can attach a sound to
the scenario using decision beads or
associate a sound with a signal so
that the sound is played when the
signal is triggered.

You can also give a sound 3D
parameters, which determine how
loud it is at particular distances.

5.2.9

B View Sellings
» Event Handlers

b Di-Guy Al Objects
b Spexialized Olajects

Sound

# Character Objects

Index Neme
17 ced

18 rpg_impact
18 rpg fired
M rpg flight

Libeary
Bailtin_wrapan.
bailtin_wrapon._.
builtin_weapon.
builtin_wespan_.

() rent 155 v

0 Sound Parameters:

Refererxe Distarxe | 50,00

Rnlaff Fater

Detarxe to which sound plays ot il volame,

Distance sound

bl (=
Clrpect Litraries.
== (=)

General Soured Paramelers.
Fade In Time 0.000

Lower <> guickes.
Fade Cul Time

Scenario Objects - Variable Tab

Just as users can create their own variables associated with each character, users can also create variables

associated with the entire scenario.
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These variables can be used

a variety of purposes, b Character Objects [} NG
particu]ar]y for |ogic_ ¥ Scenario Objects Index Name Current Value Create Delte
. Guide varial
Variables created may be D bt .
accessed from other place in o
DI-Guy Scenario, or by user a D
applications using the DI- ame  varizes
Guy SDK that may have _~
loaded the scenario created el Ve
n Dl-GUy Scenario. b View Settings Callback ID ) Handler Name
Variables can be set to a > vent Handers (No meppings. Press Ad o adl a mep.
;> uy ject
value through the GUI, by b Spocaized Objocts
decision logic, or by script
events. Variables can be
assigned values that are
Integers’ ﬂoats’ . StrlngS' [ Add.. | [ Remove | [ Modify... | [Create New Hander... |

Anywhere where there is
visibility into the scenario class, the variables can also be accessed. A complete and general API is
available for working with variables. Once specified, DI-Guy Scenario decision beads and script logic can
test a variable’s value, and take action according to the result of the test.



5.3  View Settings Tab

The View palette lets you control overall viewing conditions in the 3D window(s). You can change where
the virtual camera is located and where it is pointing on the Camera tab, change the sky color or add fog
atmospheric effects on the Fog/Sky tab, and change the color and intensity of lighting on the Light tab.

5.3.1  View Settings - Camera Tab

The DI-Guy Scenario 3D window has a virtual
camera that has a position (where the camera is
looking from), a fixation point (where the camera
is looking at), and a number of other parameters.

Camera

A scenario can have any number of saved camera
settings that can be loaded into the camera by

clicking on a Saved Settings entry in the Camera
tab. (Note: Decision Bead logic and hotkeys also
can load a saved setting into the current camera) pedcesc o Pt e

Ow. [ipene) =] o [fpo)

Uk | fnane) x| Unk o)

The hotkeys for loading camera settings into the e e e
current camera are: &

Hotkey Function

Load camera settings 0

Load camera settings 1

9 Load camera settings 9

You can also save the current camera settings into a saved settings slot by using the following hotkeys:

Hotkey Function
<shift>0 Save camera settings 0
<shift>1 Save camera settings 1
<shift>9 Save camera settings 9

Camera Motion using the Mouse

There are several modes for steering the camera via the mouse in DI-Guy Scenario. You can select the
mode you want using the Mouse Move Mode toggle buttons. The following table describes how the
buttons on the mouse affect camera motion in each mode.
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Forward/Back Left click moves the camera forward into scene. Right click
moves backward out of scene.

Left/Right Left click moves the camera to the left. Right click moves
the camera to the right.

Up/Down Left click moves the camera up, away from the ground.
Right click moves the camera down toward the ground.
In each of these modes, motion of the mouse, left right up and down, reorients and steers the camera.

DI-Guy Scenario also provides hotkeys for selecting the mode for camera motions:

Hotkey d switch camera to Up/Down mode
Hotkey f switch camera to Forward/Back mode
Hotkey s switch camera to Left/Right (side to side) mode

Note: In all camera modes, holding both mouse buttons simultaneously will make the camera rotate about
its own axis.

Camera Speed

To change the speed of camera travel, change the value in the Spd (m/sec) field. A higher value causes the
camera to move faster; a lower value causes the camera to move slower.

DI-Guy Scenario also provides hotkeys for selecting the mode for camera motions:
Hotkey + increase camera speed

Hotkey - decrease camera speed

Camera Projection Mode

Note: In all camera modes you can hold the left and right mouse buttons down
simultaneously and drag the mouse to rotate the camera view.

There are 4 types of camera angles from which the scenario can be viewed:

Free Camera Perspective view, user can rotate and translate freely.

Plan View XY Viewing the XY plane along the Z axis, translate only.
Plan View XZ Viewing the XZ plane along the Y axis, translate only.
Plan View YZ Viewing the YZ plane along the X axis, translate only.

Ortho XY Orthographic view in the XY plane.



You can select among these modes using the Projection Mode toggle buttons.

Near Clip Distance

This field indicates the distance from the camera to the near clipping plane in meters.

Far Clip Distance

This field indicates the distance from the camera to the far clipping plane in meters.

FOV (Field of View)

This field specifies the virtual lens angle in degrees. A large value gives DI-Guy Scenario a wide-angle
lens. A small value gives the virtual camera a long lens.

Symbolic View

Symbols such as arrowheads are used for characters when desiring a more abstract visualization.

Look From field

Use Look From when you wish to attach a camera to a person or vehicle so that it moves through the scene
wherever the character moves. The Look From portion of the camera palette allows you to select which
person or vehicle to attach the camera.

The Link field allows you to further specify the link (using the incoming joint name of the link) on the
character the camera will be attached to. If you want to attach the camera to the right hand, you would
specify link as wrist_r. Here is a list of all the joint names for the standard people models in DI-Guy
Scenario back, cervical, shoulder_r, elbow_r, wrist_r, shoulder_I, elbow_I, wrist_I, hip_r, knee_r, ankle_r,
hip_I, knee_I, ankle_I. If you do not specify a link the camera will move with the base or pelvis of the
character.

Once you have selected which person to attach the camera to, and perhaps a link, you can offset the camera
from the incoming joint position by specifying xyz offsets in the Look From portion of the Camera palette.
These values can be specified by typing in values, or by putting the system in camera mode and using the
mouse to fly the camera.

Look At field

When a camera looks at a person or vehicle, the camera focuses on a point on the person or vehicle and
thus tracks it (thus keeping the character in the center of the view) as it travels. The Look At portion of the
camera palette allows you to specify any person or vehicle as the look at target or fixation point. The drop-
down menu in the Look At section allows you to select which person or vehicle to look at.

The Link field allows you to further specify which link of the character the camera looks at (using the
incoming joint name of the link). If you wanted to look at the right hand, you would specify link name
wrist_r. Here is a list of all the joint names for the standard people models in DI-Guy Scenario back,
cervical, shoulder_r, elbow_r, wrist_r, shoulder_I, elbow_I, wrist_I, hip_r, knee_r, ankle_r, hip_I, knee_|I,
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ankle_l. If you do not specify a link the camera will look one meter above the reference point for the
person

Once you have selected which person or vehicle to look at, and perhaps a link, you can displace the fixation
point from the origin by specifying xyz Offsets in the Look At portion of the Camera palette.

Point of View

A common need is to have the camera follow a person, and roughly show what the person would see. This
can be done by setting both the Look From and Look At fields to the same person. Once the camera is set
up in this way, you can make a variety of adjustments with the offsets, either typing them or by using the
mouse in camera mode.

‘Go There’ Camera Mode

The ‘Go There’ camera mode automates motion of the camera once the user designates the new location.

The user enters camera mode, points the mouse in the 3D window to indicate where the camera should be
placed, then shift-left-click. The camera flies to the new location, and spins around to face where it came
from.

5.3.2  View Settings - Fog Tab

The Fog and Light tabs of the View palette allow you to adjust lighting effects in the 3D scenario. Sky
color and fog parameters are specified on the Fog Tab of the View Palette.

The Fog tab of the View Palette allows you to change the background sky color and to add one or more fog
effects to the scenario. Each sky/fog combination you create is assigned a name that can be referenced in
the decision logic.

Crenie

The fog can be calculated in
several ways depending on the
decay parameters. Enter fog
parameters in the available
locations on the Fog Tab. You
can change the color of the fog by
specifying its RGB values, or by
selecting a color from the color
palette.

e —

The Sky Tab of the View
Palette is used to adjust sky
color and fog, as shown in
these images.




View Settings - Light Tab

There are several parameters that allow you to adjust lighting effects in the 3D scene. Parameters that
control the light source’s ambient, diffuse, and specular colors, as well as its direction, are specified on the
Light Tab of the View Palette.

Light

Index Mame Create Delete

0 sunlight
1 dusk
2 night
3 lightd

Name  sunlight Save Current Settings...

Current Settings

For View [p(imary - ]

For Light [0 -]

Basic Advanced (Experimental)

Active

Ambient R 100 = G 100 = B 100 =

Diffuse R 255 % G 255 % B 255 %

Speaular R 2555 G 255 % B 255(%

Orientation (XYZ) 0.424 0.568 0.707

@) Yy

[] Attached to Camera

Cast Shadows

The same scenario viewed with
three different light settings,
including an addition of fog
from the Sky tab.
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5.3.3  View Settings - Visibility Tab

Controls on this tab affect the visibility of people, paths, regions, crowds, particle systems, waypoints, and
other features in the 3D Window.

Character Visibility —— T .

You can choose to display no people, only the
current person, or all people in the scenario by :
making a selection on the Visibility tab of the , = - et T
Scenario Elements palette.

Show Turns off all characters
None

Show Shows only current character
Current

Show Shows all characters el e e <

All Soed )| o o | it G

Partide Systems gkt Frity
¥ Shades Disks

Bopearance Effects

| Enaie Aqxarance Effrcts
S Discbie et Gomerabed Effects
|Shaw Canfig Fage

Character Labels

Show None Do not show character labels

Show Current Show character labels on the current character only
Show All Show character labels on all characters

Per Object Use the per-character setting from the character tab

Aim Trajectories

Show None Do not show aim trajectories

Show Current Show current character’s aim trajectory

Show All Show all characters’ aim trajectories
Path Visibility

You have a choice of which paths to display in the 3D Display window. Depending on the settings you
choose on the Visibility tab of the Scenario Objects palette, you can make all paths visible, only the current



path visible, or no paths visible in the 3D Display window. When displayed, the currently selected path is
shown white and other paths are shown blue:

Show None
Show Current
Show All

Waypoint Visibility

Show None
Show Current
Show All

On-Path Beads Visibility

Show None
Show Current
Show All

Action Labels

Show None
Show Current

Show All

Sensor Region Visibility

Show None
Show Current

Show All

Region Visibility
Show None

Show Current

Show All

Crowd Region Visibility

Turns off display of all paths
Displays only the path of the current character
Displays paths of all characters

Turns off display of all waypoints
Displays only the waypoints of the current character
Displays waypoints of all characters

Display no path beads
Display only path beads for current person
Displays path beads of all people

Do not show action labels
Show current character’s action labels

Show all characters’ action labels

Display no sensor regions
Displays only the current sensor region

Displays all sensor regions

Display no regions
Displays only the current region

Displays all regions
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Show None Display no crowd regions
Show Current Displays only the current crowd region
Show All Displays all crowd regions

Crowds and Al

Display options similar to the above exist for member feelers, member influence area, member behavior
visuals, and Lua objects. These settings are useful for analyzing crowd behavior and Al, making it easier to
visualize the decision-making process of characters.

Particle Systems, Lights, and Frills

Provide extra visuals to indicate the location of particle systems and lights.

5.4 Event Handlers Tab

The Event Handlers tab handles scenario level decisions and scripts, library functions, and an event mapper
for linking events to event handlers.

5.4.1 Event Handlers - Decision Tab
The Decision tab allows users to create logic without programming at the scenario level.

The upper left box shows the Decisions that have already been created. Decisions can be managed using
the Create and Delete buttons

There are 10 different Event Types that can be associated with the Decision:
Manual — The user must use the trigger now button on this tab to force execution of the decision logic

Timed - The decision logic is executed starting at time Trigger T, is checked every Trigger dt (or every
timestep if Trigger Every Timestep is selected), and stops executing at Trigger T Out

Character / Crowd — The decision logic is called every time a character or crowd satisfies a particular
condition. The Event Mapper is used to hook up the decision to the particular character or crowd action.

Gesture — to be implemented.
Label — A label graphic in the 3D window can be clicked on to trigger the decision.

Scenario — The decision logic is called every time the scenario satisfies a particular condition. The Event
Mapper is used to hookup the decision to the particular scenario action.

Sensor Region — The decision logic is called every time a particular condition is satisfied involving a
sensor region. The Event Mapper is used to hookup the decision to the particular sensor region action.

Signal — The decision logic is executed when a signal is received. The signal is hooked up to the decision
using the Event Mapper tab.



Variable— The decision logic is executed when a variable changes. The signal is hooked up to the decision
using the Event Mapper tab.

Creating Decision Logic

In a manner very similar to the logic t [ T T Ty Tramt Jrams  [wan |
generator for a decision bead on the e e e
Character palette, using the Edit button A

brings up a easy-to-use interface for Then [z e T S

{charactes

generating logic. Please see the Decision
Bead Tab of the Character Elements Palette
sub-chapter for more information on
decisions and creating decision logic.

Again, similar to the Decision Bead used in
the Character palette, a Decision can be
converted into a script. This is often a good -

way to get started on writing a script. The bottom right buttons allow both previewing and conversion of
Decisions into Scripts.

5.4.2 Event Handlers - Script Tab

The Script tab of the Event Handlers palette behaves identically to the previous Decision tab, with the
exception that a script is used in place of the GUI-generated logic.

Script Events allow you to write complex decision logic for the events and entities of a scenario. Script
events useLua code to specify the logic.

A majority of the DI-Guy API (over a thousand functions) is available through the scripting interface. You
can find descriptions of these functions in the documentation that is installed when you install DI-Guy
Scenario on your computer. Look in diguy sdk_reference
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5.4.3 Event Handlers - Library Function Tab

The Library function tab of the Event Handlers 23 sumioosea: s
palette behaves identically to the previous _ Library Function = sésc s
Decision tab, with the exception that a library Hﬁ e P Sl
function from a dynamically linked library STt o '
(dll), that is associated with DI-Guy Scenario  Freyrrr, :
as a plugin, vv_|II be called in place of the GUI- % —
generated logic. Library Function
Event Mapper ExMTyps
The user can browse for the library and the > Specialized Objec SERERR
designate the function in the library to be {
called. The status and Resolved Library name e
field will display whether DI-Guy Scenario ol i arbe e

was able to find the function. Ssidb

Function Hame

Status

The designated library functions must match Raslved biary ai
the standard DI-Guy function prototype.

Show Config Page




5.4.4

Event Handlers - Event Mapper

The Event Mapper maps events generated from
characters, scenarios, sensor regions, or signals
to decisions, scripts, or library functions as
defined in the three previous Event Handlers

tabs.

The steps for doing this are simple.
1.

23 Scenario Objects

» Character Objects
I T
¥ Scenario Objects
¥ View Seltings

Type
acenana
character
crowd
Inbel
aensar_region
sgnal
variable

Event Mapper

b Select Paos)

Instance

this,_scnan

 Specialized Obje

Select the type of event you are trying
to map (character, scenario, sensor

region, or signal). The instance |
window will then populate with all the
available object instances of the type |
selected. For example, if you select '
character, you will then see all the i
characters in your scenario appear in i
the instances box.

Show Config Fage

Callback 1D

4 (U1 Driven

% Mapped Events for Selected Istance

{No mappings. Press Add to.,

Handler Mame

4 Code Drven (Inchucies Ul Driven)
CALLBACK D WAIT_CURSQL., Script: 0 Code:1
CALLBACK ID_WAIT_CURSOL. Script O Code: 1
CALLBACK ID_SAVE Script 0 Code: 2
CALLBACK_ID_RESET Script 0 Coden 1
CALLBACK_ID_POST REINITL., Script 0 Code: 1
CALLBACK_ID_LOAD SCENA.. Scnpt 0 Code: 1
CALIBACK D) 10AD Sennt () Code: 2 Y,
Add.. Remove | [ Boddy.. Treste Hew Handier.

Select the instance of the event type that you want to
map.

OK, now we have now defined the type and particular
instance of the event “emitter”. We now need to add
one or more specific mappings from this “emitter” to
an event handler.

Press Add... The Event Mapping Editor will now
appear. Depending on the particular event type, you
will see a different list of all the available callbacks for
that type in the left column. In the right column will be
all the decisions, scripts, and library functions that you
have designated as Event Handlers for this particular
event type on three previous tabs of the Event Handler
palette.

Select the Callback ID you are interested in mapping.

‘f Event Mapping Editor,
Calback IDs

Ewent Handler Names

CALLBACK_ID_CREATE
CALLBACK_ID_CURRENT_APPEARANCE_CH
CALLBACK_ID_CURRENT_HEAD_&PPEARAN
CALLBACK_ID_DESTROY
CALLBACK_ID_DOME_SPESKING
CALLBACK_ID_FIRE_WEAPON_SUCCESS

CALLBACK_ID_GAZE_STATUS
CALLBACK_ID_HIDE
CALLBACK_ID_IMPACT
CALLBACK_ID_LPOINT_STATUS

CALLBACK_|D_PRE_DIE
CALLBACK_ID_PRE_FIRE_WEAPON
CALLBACK_ID_PRE_UPDATE
CALLBACK_ID_SHOW

y Decision Algoithm

Select the Event Handler to which the callback will be mapped.

Select OK.
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Callback IDs

The following is a sampling of callback IDs classified by Event Type. Note that this is NOT an exhaustive
list and users are encouraged to consult the include files such as diguyCharacter.h,
diguyCrowd.h, diguyCharacterGesture.h, diguyScenario.h,
diguySensorRegion.h, etc., for the latest information regarding callbacks.

Character Callbacks

CALLBACK ID_CREATE This callback will be called when a new character is created.

CALLBACK ID_CURRENT_ACTION_CHANGED
This callback will be called when a character's current action
is changed.

CALLBACK ID_CURRENT_APPEARANCE_CHANGED
This callback will be called when a character's current
appearance is changed.

CALLBACK ID CURRENT_HEAD_ APPEARANCE_CHANGED
This callback will be called when a character's current head
appearance is changed.

CALLBACK_ID_CURRENT_TOUT_REACHED

This callback will be called when time equals the character’s
tout value.

CALLBACK ID_DESIRED_ACTION_CHANGED
This callback will be called when a character's desired action
is changed.

CALLBACK_ID_DESIRED ACTION_REACHED
This callback will be called when a character's desired action
is reached.

CALLBACK_ID_DESTROY This callback will be called when a character is destroyed.

CALLBACK_ID_DONE_SPEAKING This callback will be called when the character has finished
speaking the contents of a speak () function call.

CALLBACK_ID_END_OF PATH_REACHED
This callback will be called when a character reaches the end
of its current path.

CALLBACK_ID_FIRE_WEAPON_SUCCESS

This callback will be called when the character has fired his
weapon and hit a target. Information is then available on who
was hit and where.



CALLBACK ID_GAZE_STATUS This callback will be called after the character's gaze has
experienced a status change.

CALLBACK_ID_MANUALLY_INVOKED
This callback will be called when an event handler is manually
invoked.

CALLBACK_ID_GUIDE_ORIENTATION_ACQUIRED

This callback will be called when the character has reached its
desired orientation as set by set_desired_orientation().
CALLBACK_ID_GUIDE_ORIENTATION_UNACQUIRED

This callback will be called if the character turns too far away from
its desired orientation after it has been previously reached

CALLBACK_ID_GUIDE_POSITION_ACQUIRED
This callback will be called when the character has reached its
desired position as set by set_desired_position().

CALLBACK_ID_GUIDE_POSITION_UNACQUIRED

This callback will be called if the character moves too far away from
its desired position after it has been previously reached

CALLBACK_ID_HIDE This callback will be called when the character is being hidden
for any reason.

CALLBACK ID_IGUY_INTERACT Called when the user clicks on another character in IGuy
mode

CALLBACK_ID_IGUY_INTERACT_WITH_SUBJECT
Called when the user clicks on another character in IGuy
mode

CALLBACK_ID_IMPACT This callback will be called after the character has been hit.
diguyCharacter::get_last_impact_record() contains a pointer to the impact information. If a
character has this callback the standard behavior (killing the character) is skipped and the system
assumes the end user has handled the impact.

CALLBACK ID_LPOINT_STATUS This callback will be called after the character's Ipoint (left
arm pointing) has experienced a status change.

CALLBACK ID_POST_CREATE This callback will be called after a character’s full creation.

CALLBACK_ID_POST_CREATE_GEOMETRY
This callback will be called after a character’s geometry is
created.

CALLBACK_ID_POST DIE- This callback will be called when the character has been told
to die, after a die action has been selected and initiated.
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CALLBACK ID_POST_FIRE_WEAPON This callback will be called when the character has been told

CALLBACK_ID_POST_UPDATE
CALLBACK_ID_PRE_DESTROY

to fire its weapon, after a final decision has been made to fire.

This callback will be called after the character is updated.

This callback will be called before a character’s full
destruction.

CALLBACK_ID_PRE_DESTROY_GEOMETRY

CALLBACK_ID_PRE_DIE

CALLBACK_ID_PRE_FIRE_WEAPON

CALLBACK_ID_PRE_UPDATE
CALLBACK_ID_SHOW

CALLBACK_ID_USER_SELECTED

CALLBACK_ID_USER_UNSELECTED

This callback will be called before a character’s geometry is
destroyed.

This callback will be called when the character has been told
to die, before a die action has been selected and initiated.

This callback will be called when the character has been told
to fire its weapon, before a final decision has been made to
fire.

This callback will be called before the character is updated.

This callback will be called when the character is being shown
for any reason.

This callback will be called when the character is selected in
DI-Guy Scenario.

This callback will be called on a currently selected character
when a different character is selected in DI-Guy Scenario.



Scenario Callbacks

CALLBACK ID_CREATE This callback will be called when a new scenario is created.
CALLBACK_ ID_DESTROY This callback will be called when scenario is destroyed .
CALLBACK ID_LOAD This callback will be called when a scenario is loaded.

CALLBACK_ID_LOAD_SCENARIO_FILE
This callback will be called just before a scenario loads a hew

file.
CALLBACK ID_RESET This callback will be called when a scenario is reset.
CALLBACK ID_SAVE This callback will be called when a scenario is saved.

CALLBACK_ID_SAVE_SCENARO_FILE This callback will be called just after a scenario saves a new
file. With a char * pointer to the file name.

CALLBACK_ID_SCENE_OBJECT_IMPACT
This callback will be called when a weapon was fired and a
scene object was struck.

CALLBACK ID_WAIT_CURSOR_HIDE This callback will be called when a DI-Guy operation that
caused a wait cursor to be shown has completed, allowing an
application to hide the wait cursor.

CALLBACK_ID_WAIT_CURSOR_SHOW

This callback will be called when a DI-Guy operation that
causes a wait cursor to be shown.

CALLBACK_ID_POST_DRAW This callback will be called just after a scenario finishes it's
draw commands. The diguyViewPainter class can be used to issue draw commands in DI-Guy
Scenario.

Lua Example:
local painter = this_app:get_view_painter();
painter:set_pen_color(1,1,0);
painter:draw_line(0,0,0, 1,1,1);

Sensor Region Callbacks

CALLBACK ID_CREATE This callback will be called when a new sensor region is
created.

CALLBACK_ ID_DESTROY This callback will be called when a sensor region is destroyed.

CALLBACK ID_DETONATION This callback will be called when a detonation occurs within

the sensor region.
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CALLBACK ID_AUTOSENSE_CHARACTER_ENTERED
This callback will be called when a candidate character has
entered the sensor region.

CALLBACK ID_AUTOSENSE_CHARACTER_LEFT
This callback will be called when a candidate character has
left the sensor region.



Signal Callbacks

CALLBACK_ID_PRE_TRIGGER This callback will be called whenever the trigger()
function is called, whether internally by DI-Guy or explicitly
by the user in C++ or in a script. It will be called before the
default handler of the function.

CALLBACK_ID_POST_TRIGGER This callback will be called whenever the trigger()
function is called, whether internally by DI-Guy or explicitly
by the user in C++ or in a script. It will be called after the
default handler of the function.

Crowd Callbacks (requires DI-Guy Al)

Most of these callbacks have additional data that is stored in the crowd, this data can be retrieved by calling
diguyCharacter* diguyCrowd::get_callback_character();

and
diguyImpact* get_callback_impact();

inside the callback handler.

CALLBACK ID_CREATE This callback will be called when a new crowd is created.
CALLBACK ID_DESTROY This callback will be called when a crowd is destroyed.
CALLBACK_ID_CROWD_MEMBER_KILLED

This callback will be called when a member of the crowd is killed.
- The callback character is the crowd member that was killed.
- The callback impact contains the impact information.

CALLBACK_ID_CROWD_MEMBER_IMPACT

Similar to diguyCharacter::CALLBACK _ID_IMPACT, this callback will be called when a member of
the crowd is hit by a detonation. If this callback isn't present the impacted character automatically will
die. Handling this callback allows for the implementation of custom damage models at a crowd level.

- The callback character is the crowd member that was hit.
- The callback impact contains the impact information.

CALLBACK_ID_NEARBY_SCENE_OBJECT_IMPACT

This callback will be called when a detonation occurs within the awareness radius (as set by
set_awareness_radius()) of the crowd's current bounds.

- The callback character is the character that caused the detonation.
- The callback impact contains the impact information.

CALLBACK_ID_NEARBY_WEAPON_FIRED

This callback will be called when a weapon is fired within the awareness radius (as set by
set_awareness_radius()) of the crowd's current bounds.

- The callback character is the character that fired the weapon.
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DI-Guy Al Objects Tab
Control autonomous, terrain-aware characters with this tab. Documentation is in the DI-Guy Al manual.
Requires purchase of the DI-Guy Al option to DI-Guy Scenario.

5.5  Specialized Objects Tab

This section describes a second tier of features of DI-Guy Scenario.

55.1  Specialized Objects - Chain Settings
Special DI-Guy characters use the physics described here to model chains, ropes, and cables.

Documentation pending.

5.5.2  Specialized Objects - Info Popup

Info Popups are windows used to display text and images as messages during a scenario. The display of
Info Popup windows can be triggered using decision logic, script beads, or script events. Info Popup
windows display a subset of HTML.

Info Popup

b Character Objects

- Scenario Objects

Info_Popup_demo.dss is an example s e, e | feme e
- Feent Handlers

scenario that uses Info Popup el

windows. It is on your DI-Guy

Scenario CD. —_—

To create a new Info Popup o Tt ks

window, click the create button on =l e n
the Info Popup tab of the Elements A 1 bt
palette. Then you can use the
browse function to assign an HTML
file to the window. The window can
be referenced by name in decision

Ehename Bronese...

logic. o o

Hexght &00 Hade:
Other fields in the Info Popup tab s o |
allow you to specify the size and hapaonTop R
location of the Info Popup window, ot g oot

when it is displayed, the title displayed in the header of the window, and the duration of display if you want
it to disappear on its own. You can preview the display using the show button.

Decision control of Info Popup

Once you have defined your info popups and created the HTML, you can cause them to be displayed within
a scenario using a decision bead, using a script bead, or using a script event. Here is the Lua script needed
to display an info popup called Hello using a script bead:

local info_popup_hello = this_scenario:find_info_popup(*'Hello™);
ifT (not info_popup_hello) then

print(""info_popup hello not found\n');

return;



else
info_popup_hello:show();
end

55.3  Specialized Objects - Interaction Machine

Interaction Machines give scenario developers a way of providing interactive, Ul-driven input to a scenario
that can change the way a scenario progresses. They are good for use in self-training and avatar-based
scenarios by presenting users with simple yes-or-no questions, and also "dialog tree" type conversations
with characters in a scenario.

It is called a "machine” because it is implemented as a straight-forward state machine. A state machine has
some number of "states" it can be in. Each state responds to some number of inputs, which can advance the
machine to a new state or end the interaction.

Graphically, interaction machines are represented as dialog boxes in DI-Guy Scenario. There are three
areas to the dialog: the top, called the header, which provides a one-line title for the machine; the middle,
which shows informational text of the current state; and the bottom, which presents the user with options
they can click to proceed to a new state.

Example Scenario
An example of a straight-forward interaction machine is provided with DI-Guy Scenario, called

“Interaction_Machine_Example.dss”. Open that scenario. This example has an interaction machine that is
a simple conversation tree in which the scenario user interacts with an injured accident victim.

(Insert screenshot showing initial open interaction Ul here.)

In the scenario there is an interaction machine called "converse_with_victim". To see the interaction
machine, open the Scenario Objects window, open the Specialized Objects tab group if it isn’t already
open, and select the Interaction Machine tab.

The interaction machine has four states:
e "bpegin" - the beginning state of the interaction
e "ask_about_injury" —an intermediate state
e "goodbye" - last exchange before interaction ends
e "end" -final state that ends the interaction
(Insert screenshot of State Settings area of Interaction Machine page here.)

When the interaction starts the machine is in the state "begin". The user is presented with a dialog that has
the header "Talking to Accident Victim". The info portion of the dialog tells what the user sees. The
inputs presented are:

1. "Areyou injured?"

2. " I'msorry, but | don't have time to stop."
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If the user selects input 1, the machine proceeds to the state "ask_about_injury", where new info is
presented telling the user about any injuries the victim may have, and new inputs that present further
questions the user can ask of the victim or actions the user can take. (Note that not all inputs need to be
conversation or questions; inputs can also describe actions that the user may take.)

If the user selects input 2, the machine proceeds to the state "goodbye", where new info tells that user that
the victim is angry at being ignored. There is one input, "(Move on.)", that ends the interaction and closes
the interaction machine.

Note that the “goodbye” state can be arrived at from two other states: from “begin” by not asking about
injuries, or from “ask_about_injuries”. The entry script of the “goodbye” script shows how to do different
things depending on how the state was entered.

Advanced Example featuring 1-Guy
A more advanced scenario is provided with DI-Guy Scenario for showing how interaction machines work
and how they are authored. Open the scenario “Iguy_Interaction_Demo.dss”.

Primary 3 View - BEIE|

‘Welcome to the FGuy Interaction Tutoriall

This tutorial will walk wou through various basic tasks to help you become familiar with FGuy controls.
Click 'Next ' below using the left mouse button

The scenario starts with a series of “click-through” screens explaining how to control the avatar. Let’s
understand how to set this up. We’ll start by looking at the “im_tutorial_move” script from the Event
Handlers Scripts page. This script starts up almost immediately at 0.1 seconds. The key commands in it
are

im = this_scenario:find_interaction_machine ('im_tutorial_move');which gets a pointer
to the previously created im_tutorial_move interaction machine, and

im:begin_interaction();

which makes the first call into it and brings up the interaction Ul.



The im_tutorial_move interaction machine is defined in the Specialized Objects->Interaction Machines
page. This scenario, in fact, defines 6 separate interaction machines, but we’ll focus solely on this first
interaction machine:

im = this_scenario:get_active_interaction_machine();
input_id = im:get_last_selected_input();

if (input_id eq "begin') then
im:set_heading(**Welcome™);

my info_text =
"<u>Welcome to the I-Guy Interaction Tutoriall</u>"
n<p>
"This tutorial will walk you through various basic tasks to help
you "
"become familiar with 1-Guy controls.
"Click "Next..." below using the left mouse button.

im:set_info(info_text);

im:clear_inputs();
im:add_input(“'movement™, "Next...');

im:update_ui(Q);
elseif (input_id eq "movement™) then

The first two lines are very common to most interaction machines scripts. They retrieve the current
interaction machine and the last input into the machine. If there has been no input yet, the input will be
returned as “begin”.

An interaction machine dialog is divided into three basic parts: the heading, the information text, and the
input section. The information text can be in plain text or simple HTML-style format. The input(s) are
user selectable choices, with the first argument being the input_id back into interaction machine, and the
second argument being the actual text displayed. The inputs are numbered automatically so you don’t need
to put a number in when you have multiple choices. Notice that later when the user selects an input, the
interaction machine is called with the new input_id.

For more information about the DI-Guy Interaction Machine, consult the SDK reference manual for the
class diguylinteractionMachine.

Hot Objects
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The IGuy_Interaction_Demo also features clickable “hot objects”. How do they work? It is really quite
simple now that you are becoming familiar with the Labels and Interaction Machine examples we’ve
already discussed.

In the above picture, you can see that we have modified the label of the paramedic to indicate that the user
should click on him. If we look at the Event Handler->Event Mapper page, and select “character” in the
upper left box and “Paramedic” in the upper right box, you can see that the callback “im_paramedic_talk”
is invoked when the event “IGUY_INTERACT” happens. In other words, if you are in IGuy input mode in
DI-Guy Scenario, and you click anywhere on the character “Paramedic”, a callback will occur to the
function “im_paramedic_talk”.

Therefore, if you want to make a “hot object” that has some sort of action occur when you click on it, you
need only add this event handler to the character.

5.5.4  Specialized Objects - Plugins Tab

The Plugin tab of the Scenario Objects Palette will lists any plugins that are either currently loaded or have
been selected previously as being required by this scenario. Any time a user makes a plugin that is required
by his scenario to run properly, he should go this tab and highlight that plugin. Any subsequent run of the
scenario where the plugin has not been loaded will issue a warning.

5.5.5 Specialized Objects - Scenario Info Tab

The Scenario Info tab is a convenience that lets scenario developers write notes about the current scenario.



5.5.6  Specialized Objects - Scene Object Grid Tab

DI-Guy Scenario supports very 23 Scenario Objects =

large terrain df_;\tabases that are _ Scene Object Grid
composed of tiles arranged in > Character Objects

regular rectangular grids. Tiles — MESRRERCEEES  nde Name ESFY
P Scenario Objects 0 grid0
are loaded and unloaded as [+ View Settings
needed to improve graphics [ Camera
performance. This feature has “ﬂmi
. ame grid
been used to work on terrains ey R
that are several hundred v Event Handlers | IEEtb o Jemw -
kilometers on a side. Typical }D"’: i e
- - - - Script Y Max le Size
terrain tiles are five kilometers oy o pashen) —
ona Slde ‘ Event Mapper Derive From Geometry
) ) ¥ Specialized Object Demand Loading
Terrain creation tools such as [ Chan Settngs Load Radius
Terrex’s TerraVista can output [ Info Popup = e e SRR 0o
terrain as a set of OpenFlight m}“:ﬁ‘w 0 3000.000 3000.000 6000.000
terrain tiles appropriate for use E=omm - M | LOD RENGe Scal Facor
as a Scene Object Grid in DI- [ Scene Object Gric Lom

Filename Parts

‘ Debug Widgets

Guy Scenario.

The Scene Object Grids tab of
the Scenario Objects palette lets
you specify a set of terrain tiles
and the parameters needed to
control their loading and use

within DI-Guy Scenario.

Directory

Prefix

Index Delimiter ~ _

Suffix

Extension it

Example Filename| (Need to specify directory.)

All the tiles that compose a grid must be named systematically in the form of
<name><xindex><separator><yindex><suffix>.<extension>. For instance the filename for the tile
containing the origin of the grid might be irag0_0.flt, where iraq is the name of the terrain, *_" is the index
separator, no suffix is used, and “.flt” is the extension.

You can reposition the Scene Object Grid by specifying an XYZ offset in the Grid Origin fields. If the
check box Derive From Geometry is checked, then the offset specified in the terrain file is used.

You can also manually specify the size of each tile and the spacing of tiles using the Tile Size fields. If the
check box Derive from Geometry is checked, then the size of the tiles is determined automatically from the
terrain model.

DI-Guy Scenario tabs tiles as needed, focusing on those tiles located near the camera’s fixation point. As
the fixation point moves throughout the terrain, tiles load and unloaded as necessary. Parameters that
control the loading and unloading process are Demand Load Radius and Demand Unload Radius. The
Demand Load Radius forces tiles to be loaded if they are within the specified distance of the fixation point.
The Demand Unload Radius forces tiles to be unloaded if they are further from the fixation point than the
specified distance.
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Note: DI-Guy Scenario does not attempt to hide the loading and unloading of tiles, as would be required in
an image generator. The purpose here is to allow a user to populate a very large space, working in just one
region at a time.

LOD Tuning

The LOD Range Scale Factor parameter allows you to adjust the LOD switching ranges to improve
performance. If you set the value of this parameter to 0.5, then each LOD switch occurs at half the distance
specified in the terrain model. That results in fewer terrain elements being displayed at high resolution, and
consequently better performance.



5.6  The DI-Guy Lua Code Editor

Recent versions of DI-Guy Scenario include a
powerful Lua Script Code Editing system that
supports code coloring, syntax highlighting,
autocomplete and automatic display of DI-Guy
function calls. The Code Editor is used for
script bead editing and Al Minds. Some of the
features of the Editor are described below.

Simple auto complete based on document
inspection

Whenever the user begins to enter code in the
Code Editor, it will attempt to match other
words in the code to the current string being
entered. If a potential match(es) is found, the
Code Editor brings up a multiple choice box
showing those autocomplete words. Note in
the image below how sldr07_0 is understood

from the earlier context to be a potential match.

—51ldrQ7_0

Etunction hasmpleSeidurinit{angd, g1, ag2)

hisCharncterinit (e, wg0, srgl, wgdly

-- this block of code is only called the first time the sldr07_0 is created

Dif(sldro7_0 == nil) then

local character = this_scenario:find_character{"=1dr07-0");

sldr07_0 = luaSimpleFriendlySoldier:new (character);

=) if(sldr07_0.one_time_init) then
sldr07_0:one_time_init();
end
-- your one time init code here

sl

sldr07
sldro7_0
sleep

comment

I init arg
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Autocomplete for DI-Guy Constants 7 DIGUY

The autocomplete index has also been primEd 10 1 p1GUY_CHARACTER_FEELER_TURN_DIRECTION_L_OR_R __|
with all of the script accessible DIGUY_* 15 |PIGUY_CHARACTER FEELER_TURN_DIRECTION_NONE

constants. Just type DIGUY to show the list. 13
Callback 1D’s are also included in the list.

DIGUY_CHARACTER_FEELER_STATUS_NO_CONTACT ﬂ
DIGUY_CHARACTER_FEELER_TURN_DIRECTION_L

DIGUY_CHARACTER_FEELER_TURN_DIRECTION_R
DIGUY_CHARACTER_GESTURE_TYPE_COUNT

15 |DIGUY_CHARACTER_GESTURE_TYPE_PROGRESSION
16 |DIGUY_CHARACTER_GESTURE_TYPE_TABLE

[l DIGUY_CHARACTER_GESTURE_TYPE_UNKNOWN

Autocomplete for DI-Guy object functions 18 L 2

14 - unenmmont +n chaw a richt click mind men

When the member operator “:” is typed in Lua, a simple syntax analyzer is triggered that attempts to derive
the object type on the left side of the member operator and then shows what script accessible functions an
object has.

API Based on Known Obijects: If an object name is one that is explicitly set by our script engine
e.g.: “this_scenario”, “this_character”, “this_app” or “callback_object” the list of functions that
that object has should pop up. The callback_object type is derived from the type of callback that is

being edited. In this case there is a high level of confidence in the object type that is being picked.

API Based on Rules: Lua is a dynamically typed language, making it difficult to determine an
exact object type except during code execution. We’ve implement a simple rule system for
determining what type an object is based on the name of the object.

NOTE: The list below shows what conventions the Code Editor
will recognize. Following the code conventions will greatly assist
with debugging and rapid prototyping. Let the Code Editor help
you. If you have a diguyCharacter, call it “character” or
“characterBob”, etc. USE THE CONVENTIONS!

Object name starts with: Assumed to be:

agent or params diguyAgentParams
camera diguyViewCamera
camera_settings diguyViewCameraSettings
character diguyCharacter
crowd diguyCrowd
fog diguyViewFog
gesture diguyCharacterGesture
group diguyCharacterGroup
guide diguyCharacterGuide
impact diguylmpact
info_popup diguylnfoPopup
label diguyViewLabel
light diguyViewLight
path diguyCharacterPath
profile diguyCrowdProfile




Sensor_region diguySensorRegion
region diguyRegion

signal diguySignal

sound diguySound

view diguyView
variable diguyVariable
waypoint diguyWaypoint

These conventions match code automatically generated by our decision bead to script bead converter.

8 character:

9 end abort_all_gestures -]
10 add_callback_script —
11 eeemmeeeee add_guide
12 --this fund 3dd_motion_texture i
13  --function

add_pending_desired_action

14 - m”_ add_pending_force_action
1: -~ lw§ add_secondary_heartbeat

add_state_machine_instance

17 - uncg
18 — celf add_wakeup_callback
19 agent_accept_message -

Example of diguyCharacter object autocomplete list
Calltips
Whenever “(” is entered, the code editor will show calltips for the function in question:

85 character:add_callback_script{|

9 end int diguyCharacter.:
10 int callback_id,
11  —eeeeemeemeeeeeeeseesseseeseeeeeeeseeseeees string callb:

12  --this function is called when the mind| string callb:
13  --function sldr07_0:init()

The calltip information is found in ($DIGUY)\doc\diguy_sdk_reference\api. The ESC key can be used at
any time to hide the calltip.

Full Documentation in the API Viewer

The Code Editor includes a simple DI-Guy APl documentation Language j | Show Selection's API
ke

. . . . . .  Ped & Lua
viewer. The documentation is accessible directly via Help->API =
Docs or indirectly via the Show Selection’s AP1 button. 8 e ey e
9 end
10
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EXAMPLE: If character:add_guide is selected and then Show Selection’s API is clicked, DI-Guy
Scenario will launch the DI-Guy API viewer and scroll to the object/function entry. Note this will only
work with objects that match the naming rules above.

Querying Lua for related objects and fields

The Lua language has introspection functionality, allowing users to query what objects and fields a given
object might have. If it is not possible to guess an objects type, the Lua interpreter is queried for an object's
existence.

EXAMPLE: If “luaCharacter:” is typed a function (located in luacore.lua) recursively iterates over the
luaCharacter object’s functions and adds them to a list which is provided to autocomplete. A similar thing
happens if “luaCharacter.” is typed in, the autocomplete list will include all fields including strings,
booleans, numbers, tables, as well as the functions that the object has.

sldr07_0.
end MESSAGE_HANDLED o
\ add_scheduled_event
""""" Q) attack state
—This f{ attention_state to overload
—-functit %, become_aggresive 5
— 0| ) begin_state
- lug ‘\f character
K checkpoint_instance
- uni %, checkpoint_package
- sel .} current_state

L S PR,

-- uncomment to show a right click mind menu

The parser will attempt to identify nested luaObjects as well: e.g. luaSmartObjects.registry.socialize_men

Nested luaObject autocomplete also work on any built-in lua library. Therefore, if the user types “math.”,
“string.”, or “table.” , the editor will bring up these built-in library contents. Calltips for built-in lua
library should appear as well. Note that unfortunately a local variable cannot be analyzed in this fashion.



6. The Signals, Movie, and Log Palettes

6.1 Signals Palette

The Interactive Signals palette allows you to to trigger a signal during |

the scenario and display the status of selected signals. Because signals bi‘si;: m;:;g::n

are available to the decision logic, the Signals palette gives you a way — S —

to control the execution and flow of scenarios interactively. T P = [
carpass ambulance

There is a check box on the Signal tab of the Scenario Objects palette catom | |3 bird

that selects a signal for display on the Interactive Signals palette. The ——

number just to the right of a signal’s button indicates how many times T T

a signal has been activated or triggered since the beginning of the T

scenario. You can click on the name of any signal showing on the

Interactive Signals palette to trigger the signal. The signal trigger bl

counts are set to zero upon reset. %@S

6.2 Movie Settings Palette

Movie Settings - al x|

. | Record Frames Recorded |0 Heset |
Mawvie File
Open New Maovie File... | Close Current Mowvie File

Current Mavie File |

Mowie Settings

Frames Per Second |30.00

Frame Size [pixels] |640 » 480
—LCodec Infa

cvid [Cinepak Codec by Radius)
V32 [Intel Indec(R] Video R3.2)
Y50 [Indeo® video 5.10]

Mo compression; *large” files Other codec fource code
Other codec not listed; specify fource IF

The Movie Settings palette supports the easy creation of high-quality digital videos straight from DI-Guy
Scenario! Movies are created in a number of user-selectable formats. The only downside is that DI-Guy
movies do not include audio. Users wishing to add audio will need to import DI-Guy movies and/or the
underlying sequence of images into a video editing tool, such as Adobe Premiere, where they can add the
audio, perhaps recorded separately from DI-Guy Scenario using 3rdparty audio software such as Audacity.
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6.3 Log Palette

The Log Palette prints runtime log information. You can adjust the level of detail of information printed by
setting the menu at the top of the palette.

The Clear button clears out all previous log information and refreshes the window. Future log information
will continue to be recorded, but previous log information is no longer available for viewing. The pull

down tab in the center top of the palette allows you to set the amount and kind of data collected by the
logging function.

3

%3 Log = ]
Info messages and higher - Clear
INFQ: Shader program 'diguy_fixed_function' successfully loaded. <

INFO: Shader program 'diguy_character_intersect’ successfully loaded.
INFO: Shader program 'diguy_scene_object_intersect' successfully loaded.

The DFGuy and DI-Guy Scenario software in this
program is the property of Boston Dynamics,
617/868-5600, www.BostonDynamics.com

Copyright (C) 1993-2012 Boston Dynamics

All rights reserved.

Use restricted by accompanying license agreement.

Qualifies as Commercial Computer Software. -



Networking in DI-Guy Scenario

This section outlines the networking functions available in DI-Guy Scenario. Networking is an extra-cost
option for DI-Guy Scenario. With the networking option, DI-Guy Scenario can use DIS or HLA to
interoperate with other computers running DI-Guy Scenario and with third party applications such as

OneSAF, VR-Forces, VBS2, etc.

DI-Guy Scenario interoperating with Export SE/CGF

DIS/HLA

PLEASE NOTE: Consult the DI-Guy SDK User
Manual’s Networking chapter for technical details
of DI-Guy networking, custom PDUs, FOMS, etc.

To start networking, activate the Network Settings
palette from DI-Guy Scenario’s main pulldown
menu or push the F11 key.

6.3.1

Select an exercise by entering an exercise number
in the “Exercise” field of the GUI. To join the
exercise, check the “Join Exercise” box at the
upper left. If you check the Display Remote
Characters box, DI-Guy Scenario will display
remotely simulated entities. If you check the
Publish Local Characters to Network box, DI-Guy
Scenario will broadcast its own locally simulated
entities. DI-Guy Scenario saves the connection
settings when it exits, and reads those saved
connection settings the next time it starts up.
Exercise location is stored in the scenario file, and
restored when you load the scenario.

Enabling DIS Networking

272 DIS Networking Settings

[ Jin Exercise
Display Remote Characters
Publish Local Characters to Network
[] Automatically Connect When Scenario Loads

Exercise 1
Site: 0 Host 0
Transmit To IP Addr 0.0.0.0

Port Number 3000

Send CustomPDUs | EditModelMap | | Reload Model Map

Ex. Location | Ex.Time | Interoperabiity | Multisween |

Coordinate Source
(©) User Specified @ From Geometry

Latitude

Longitude

UTM Z: |31N E:

Standard Offsets

Offset Altitude 0.000

Offset Orientation 0,000 0.000 0.000
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Exercise Participants

[Join exercise to see]

[ cull Entities Past World's Edae
Create Network Crowds

[] DIS loopback
[] Draw Packet Info
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Entity update rates and other information is stored in the network.cfg file found in the
%DIGUY%/config/diguy/scenario directory. See the SDK Manual for more information

6.3.2  DI-Guy Scenario Entity Mapping

DIS uses “septets”, that is, an array of seven integer values, to describe entities. The DI-Guy network
model map describes how DI-Guy character types and appearances are mapped to/from the DIS septet.
Select “Edit Model Map” to bring up the GUI shown below:

:i Network Madel Map [ % % |

Incoming Copy H Mew ]I Delete ]I Re-order I
Type Appearance Kind Domain Country Category Sub-cat Special Extra it

1 fped 07 default 3 1 225 3 1 -1 -1

2 insurgent_mortar sk_taliban_7_82mm_mortar 3 1 225 10 3 0 0

3 insurgent_motar default 3 1 ] 1 249 1 -1

4 insurgent_motor_bike default 1 1 0 [ 8 -1 -1

5 mideast_fped_07 default 3 1 i} 3 1 -1 -1

Outgoing Copy I l New I l Delete I l Re-order
Type Appearance Kind Domain Country Category Sub-cat Special Extra m

1 cped 07 * 3 1 225 50 0 0 100

2 effect * 2 9 39 2 1 9 0

3 horse_and_rider horse_sof 3 1 225 1 32 1 1]

4 insurgent_mortar  sk_taliban_3_60mm_mortar 3 1 225 10 3 0 0

5  mideast_fped 07 3 1 225 50 0 0 100

& . + A N7 * 2 1 14 N n n 10N i

The Network Model Map Editor (accessible from Network Settings) allows you to configure these
mapping.The default settings can be found in the configuration file network_model_map.cfg, located in
$DIGUY\config\diguy\. Any changes made will be saved to network_model_map.cfg in
$DIGUY_CUSTOM\config\diguy\ (note distinction from above), which overrides the defaults.

In the map of remotely simulated entity types to DI-Guy Character types and appearances, -1 is a wildcard
meaning any number. In the map of locally simulated entities to entity types, an asterisk " is a wildcard
meaning any string. Wildcards cannot precede non-wildcards in either mapping. All lines are considered
during mapping, and the most specific match (the one with the fewest wildcards) is used. A line with all
wildcards to the left of the second equals sign denotes a default mapping for when no more specific
mapping exists. If there is no match in the table, DI-Guy Scenario uses an American soldier.



6.3.3 DI-Guy Custom PDUs

Please consult the DI-Guy SDK User Guide for detailed information on how DI-Guy Custom PDUs
work and how they can be constructed or read. Note that DI-Guy Custom PDUs can be used to control
DI-Guy Scenario, for example, they can cause DI-Guy Scenario to load a scenario, start, stop, play a
script, etc.

6.4 HLA 1.3 and 1516 Support in DI-Guy Scenario

The user interface for HLA is similar to the DIS interface described above. For information on configuring
your RTI, RID, FED, and other HLA information, please consult the DI-Guy SDK User manual’s
networking chapter. The command-line argument, -net_hla, must be given to DI-Guy Scenario at startup,
by default, DI-Guy Scenario networking uses DIS.

6.4.1 RPR-FOM elements and DI-Guy FOM Extensions

Please consult the DI-Guy SDK User Guide for information on attributes and elements used by DI-Guy
Scenario, as well as information on the DI-Guy FOM Extensions for HLA.

6.5 Positioning the Terrain Database on Earth’s - Exercise Location

Surface Latitude ||:|

DI-Guy Scenarios works in database coordinates. When DI-Guy L e

Scenario communicates with a simulation via DIS or HLA, the Altitude li
locations of entities are specified to the network in geocentric

coordinates. Using DI-Guy Scenario, you will not need to deal Dffset Position ||;, ||:| |[|
directly with geocentric coordinates, but you need to know how Offset Diertaion [5 o g

to situate your database on the surface of the Earth. You do so
using the Exercise Location panel on the Networking property
tab. DI-Guy Scenario supports UTM, flat earth, and geocentric.

6.5.1 The Exercise Location Panel

The Exercise Location panel allows you to specify where on the Earth your database is positioned. By
default, the origin of your database is placed at zero degrees longitude, zero degrees latitude and at sea-
level, according to the WGS1984 ellipsoid representation of the earth. Specify other latitude and longitude
values to move the origin of your terrain database accordingly. These values can be specified in degrees,
minutes, and seconds, or as fractional degrees, and as either signed values or with a N/S, E/W modifier. For
example, the latitude 45 degrees, 15 minutes, 45.5 seconds south can be specified in any of the following
formats:

-45 15 45.5
-45.262639
45154558

135 Realistic People for Real Time Simulation



User Guide DI-Guy Scenario 12.5

45.262639S
Longitude is specified similarly, with E and W rather than N and S.

Fine positioning of your database relative to the specified latitude and longitude is done using the Offset
Position boxes. Offset Position box values are expressed in meters. To move your database to the east,
increase the value in the first Offset Position box. To move your database north, increase the value in the
second box. To move it to higher altitude, increase the value in the third box.

Once the location of the origin of your database is fully specified as above, you can then rotate the database
about its origin, if desired. To rotate about the positive Z axis, specify the rotation in degrees in the first
Offset Orientation box. To rotate about the positive X axis, specify the rotation in degrees in the second
Offset Orientation box. To rotate the database about the positive Y axis, specify the rotation in degrees in
the third Offset Orientation box.

6.5.2 UTM and the Exercise Location Panel

For network transmission, your database coordinates are translated into geocentric coordinates. This
translation is not linear. Your database, which is taken as flat and rectangular, is curved to match the
earth’s surface. The origin of the database is mapped to some location within a UTM zone. From this
point, database X values correspond to relative easting, database Y values correspond to relative northing,
and database Z values correspond to relative altitude.

The value specified in the Longitude box is taken to define the centerline (the 500000-meter line) of a
UTM zone, and the first and second Offset Position values are taken as an easting offset and a northing
offset from the position identified by the Latitude and Longitude boxes.

6.5.3  Displaying Terrain Coordinates in DI-Guy Scenario

You may find it useful to quickly determine the coordinates of a visible object in the terrain database. DI-
Guy Scenario allows you to display the coordinates of the object located under the cursor. To turn on
display of coordinates, select Preferences from the Edit menu and check the box labeled "Show cursor
position”, then click the OK button. The heading of the camera will be displayed in the upper right corner
of the display. The coordinates of the object the mouse cursor points at will be displayed in the upper-left
corner of the 3D window. You can change the format displayed by pressing the G key. Each time you
press G the format changes. Formats available are:

UTM: (599996, 3333342) 0

LAT/LON: 30:07:38.13N, 46:02:17.12E, 0.120
Decimal LAT/LON: 30.127259N, 46.038089, 0.120
Geocentric: 3832700, 3974161, 3182581

Database: -4.293, 6.404, 0.071

For UTM coordinates to be displayed correctly, the Latitude and Longitude boxes in the Exercise Location
panel must identify the center of the UTM zone. UTM zones are numbered from 1 to 60. You can
compute the latitude and longitude of the center of UTM zone n as follows:



Longitude = (n * 6) — 183
Latitude =0

Once you have entered these values in the Latitude and Longitude boxes, you must specify the Position
Offset of your database origin. The Position Offset tells where your database origin is relative to the center
of the UTM zone. The proper Position Offset is a simple function of the UTM coordinates of the database
origin:

X offset = Easting — 500000

Y offset = Northing IF database origin is in northern hemisphere.

Y offset = Northing — 10000000  IF database origin is in southern hemisphere.

Enter the values computed above into the first and second Offset Position boxes. Once you have performed
these steps the UTM coordinates displayed on screen will be accurate.
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8. Miscellaneous

8.1 Complete Vehicles

Support for vehicle characters in DI-Guy has increased through each DI-Guy version. Some vehicles had
articulated wheels, others doors that open and close, and yet others with aim-able turrets. No single vehicle
character had all of these capabilities. DI-Guy 11 introduces more complete vehicle characters that address
this. The first complete vehicle character is “vehicle_09”.

Complete vehicle character types have the following capabilities:

Rolling and turning wheels.

Smooth acceleration and deceleration.
Doors that open and close.

Body that can rock.

Aim-able turret.

Rolling and Turning Wheels
Wheels on complete vehicles roll and turn appropriately as the vehicle moves through a scenario, whether
the vehicle on a path or in free action mode; nothing special needs to be done to enable this.

One important exception is that for vehicles moving in reverse along a path, the wheels will turn
backwards, but they will not turn left or right. This is due to the fact that complete vehicles are “attached”
to the path at the middle of their front axle, and it’s not possible to keep the rear of a vehicle in the proper
position on the path without taking that attachment point off of the path.

Smooth Acceleration and Deceleration

Previous DI-Guy vehicles had very discrete speeds available to them. They could move slowly and move
fast, but the transition between these speeds was abrupt. Complete vehicles add the ability to have smooth
accelerations and decelerations between speeds.

Complete vehicle characters have the “change_speed” action, which denotes the section of a path in which
the vehicle should speed up or slow down to meet the speed of the next action. Having change_speed
actions close to other actions will result in faster accelerations, while having them further away will result
in more gradual accelerations.

Note that if change_speed actions are not inserted between moving and still actions, the vehicle will do
abrupt speed changes as was the case for earlier vehicle characters.

Doors That Open and Close
Complete vehicles have doors that can open and close. They can do this independently of the vehicle’s
current action (moving forward, sitting still, etc.). Each door can be independently controlled.



Doors are controlled through the use of gestures. Gestures in DI-Guy take over part of the articulations of a
character while leaving many of them alone. Human characters, for example, have gestures that allow
them to wave, point, shrug, and other motions that can be triggered independently of their base action.

In the case of complete vehicles, gestures affect door hinges and vehicle suspension instead of hands and
arms. Gestures are easily begun via the API, scripting, and decision beads.

Some currently available vehicle gestures:

e “open_doors_all”

e “open_door_front_left”

e “open_door_front_right”

e “open_door_rear_left”

e ”open_door_front_right”

e rock_body_left_right” (described below)

Body Rocking
Similar to the opening of its doors, the vehicle can also be rocked on its chassis through the use of a vehicle
gesture. This can be used, for example, to show a crowd attacking a vehicle.

Aim-able Turret

For vehicle appearances that have turrets (technicals, turreted humvees, etc.), the turret can be aimed at
specific points or characters. The target of the turret is commonly set through the use of aim beads, though
it can also be controlled via API and scripting.

Example Scenario
There is an example scenario, Vehicle_Drop_Off.dss, that demonstrates all of the above capabilities.

8.2  Performance Tuning

DI-Guy Scenario’s performance depends on several factors, including the speed of your computer, the
speed of your 3D graphics card, amount of memory, the size and efficiency of the terrain model (scene
object), and the complexity of the scenario. There are several parameters to help you balance load and tune
DI-Guy Scenario performance for your application. Some of these parameters only affect use of DI-Guy
Scenario, and some affect performance when scenarios are exported to run in your application using an
embedded DI-Guy.

Maximum Display Frame Rate — Frame dt
DI-Guy Scenario allows you to specify an upper bound on the frequency the 3D window is redrawn. The

parameter, Frame_dt, is set on the Preferences menu. The default setting is 30 fps. If you want more CPU
time to go to other processes on your computer, reduce the value.

Simulation Update Rate
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DI-Guy Scenario calculates behavior at regular intervals for each character. The interval is called Tick_dt.
Every Tick_dt, DI-Guy Scenario calculates the motion of the characters and vehicles, evaluates active
decision beads, and executes script events. Larger values of tick_dt result in less computing. The default
value of tick_dt is 0.03125 seconds. You can adjust tick_dt by setting its value on the Performance tab of
the Scenario Objects palette.

Bead Update Rate

Another way you can reduce the amount of calculation performed by DI-Guy Scenario is to evaluate
decision, script, aim and gaze beads less frequently than every tick of the DI-Guy Scenario clock. Decision
and script beads are particularly expensive. The fields Default Ticks Between Checks on the Performance
tab of the Scenario Objects palette allows you to specify how many ticks to skip between evaluations for
each type of bead.

8.3  Expressive Faces

Expressive Faces are an optional module available
for DI-Guy. Expressive Faces are animated head
graphics that can portray different emotional
states, blink, and do lip-sync to speech. To
activate the expressive faces module, you need to
to initialize and deinitialize the expressive face
module and have a valid expressive faces license.

DI-Guy Expresive Faces has recently been
upgraded to FaceFX technology, documentation is
pending. For more information, contact
diguy@diguy.com.

8.4  Customizing DI-Guy Scenario (Content)

DI-Guy Scenario comes with a wide variety of motions, textures, human models, vehicle models, and prop
models. In addition to the motions, models, and textures provided with the system, users can add their own
motions, models, and textures DI-Guy Scenario. Consult the DI-Guy Motion Editor and/or DI-Guy
Content Guide for information on how to add new content to DI-Guy Scenario.

8.5  Customizing DI-Guy Scenario (Plug-Ins)

Users can create plug-in DLLs that can work with DI-Guy Scenario at runtime. These can be useful for
creating interfaces to custom hardware or adding intelligence to scenarios. Plugins require a separate
license. Plugins should be compiled using the same compiler as DI-Guy Scenario. There is a detailed
programming example found in %D IGUY%/programming_examples/diguy_plugin.

Loading a DI-Guy Scenario Plug-in


mailto:diguy@diguy.com

if this app:is debug() then
print("Installing debng plugin d4dll."):

this scenaric:lead plugin("plugin debug")

else
print("Installing release plugin 4dl11."):
this scenarioc:load pluyin("plugin release")
ernd

e

Plug-in DLLs should be loaded by specifying the plugin using command-line argument when launching
DI-Guy Scenario. Plugins can also be loaded using an initialization script. Use the Script tab on the Event
Handlers palette to initialize a plug-in this way. The following Lua code shows how one could then
initialize the DLL:

» you do not need to include the .dlIl suffix to load the DLL.
» the release/debug status of the DLL must match that of DI-Guy Scenario.

» only the dll-enabled version of DI-Guy Scenario works with plugins.

Supported Plug-in functions

The following list of functions can be exported from a DLL plugin and will be recognized by DI-Guy. You
do not need to implement all the functions, just the ones you need. DI-Guy Scenario will automatically call
these functions at the appropriate time. Plug-in functions should be declared with __declspec(dllexport) to
make sure that the symbols are properly exported from the DLL. See the plugin example in the DI-Guy
OpenGL programming examples folder for an example of how to build a plugin that will work with DI-
Guy Scenario.

void initialize_plugin(diguyApp *app)

void deinitialize_plugin(diguyApp *app)
void initialize(diguyScenario *s)

void deinitialize(diguyScenario *s)

void pre_draw(diguyScenario *s)

void post_draw(diguyScenario *s)

void pre_update(diguyScenario *s)

void post_update(diguyScenario *s)

void reset(diguyScenario *s)

void save_review_data(const char* filename)
void load_review_data(const char* filename)
void mouse_func(diguyScenario * s, int X, int y,int down);

void initialize_plugin(diguyApp *app)
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This function is called once when the plugin is being loaded. The call will happen while DI-Guy Scenario
is starting up if the plugin was specified on the command line, or during the load_plugin() call if the
plugin is being explicitly loaded by function call.

void deinitialize_plugin(diguyApp *app)

This function will be called once, when the plugin is being unloaded. The call will happen while DI-Guy
Scenario is shutting down, or during the unload_plugin() call if the plugin is being explicitly
unloaded by function call.

void initialize(diguyScenario* scenario)

This function will be called when the active scenario first becomes aware of the plugin. This
will be when the scenario is created if the plugin has already been loaded, or during the
load_plugin() call if the plugin is loaded after the scenario was created.

void deinitialize(diguyScenario* scenario)

This function will be called when the scenario is deleted, or when unload_plugin() is
called.

pre_draw(diguyScenario *scenario)

This code is called once per frame before objects are drawn. Only code related to drawing should be here.
Use Update for any other code you wish to be called frequently.

post_draw(diguyScenario *scenario)

This code is called once per frame after all other objects have been drawn, it’s a good place to draw
overlays or transparent objects.

NOTE: Both draw functions work because they are called in a thread with a valid OpenGL
context. Any OpenGL call should work, and querying and modifying the current OpenGL state
should also work. It’s the user’s responsibility to make sure the OpenGL state is restored to what
it was at the beginning of the function.

pre_update(diguyScenario *scenario)

This function will be called during the diguyScenario: :update() call, before
anything else is changed due to the update. (i.e., characters will not have moved yet, etc.)



post_update(diguyScenario *scenario)

This function will be called during the diguyScenario: :update() call, after
everything else is changed due to the update. (i.e., characters will have moved, etc.)

You can use functions such as: scenario->get_replaying_history() and
scenario->get_t() to branch whether you are replaying history or you are
generating new data at runtime. It’s up to the user to decide what to do
for each case.

pdate is called once per frame update.

reset(diguyApp *app)

Reset is called whenever the scenario is reset, if the plug in has its own history this may be an appropriate
time to clear it.

diguyPluginMouseCursor get_mouse_cursor(diguyScenario* s)

This function should return which type of cursor should be used when the mouse is in a 3D view. See the
documentation for diguyPluginMouseCursor for which values are available. If this function is not
exported from the plugin, the default cursor DIGUY_PLUGIN_MOUSE_CURSOR_LEFT_ARROW will be
used.

void mouse_press(diguyScenario* s, diguyPluginMouseEvent* mouse_event)

This function is called on an initial press of any mouse button in a 3D view. Use the query functions of the
diguyPluginMouseEvent object to retrieve which view the press occurred in and the x and y screen
coordinates of the press.

void mouse_drag(diguyScenario* s, diguyPluginMouseEvent* mouse_event)

This function is called when the mouse is moved in a 3D while one or more buttons are pressed.

void mouse_release(diguyScenario* s, diguyPluginMouseEvent* mouse_event)

This function is called when any mouse button is released in a 3D view.

void mouse_move(diguyScenario* s, diguyPluginMouseEvent* mouse_event)

This function is called when the mouse is moved in a 3D while no buttons are pressed.

A key feature of DI-Guy Scenario is the ability to save and restore the history of a scenario. Plug-ins
can supplement this feature using the review_data functions. The filename argument is the base name of
the history review files. It is the programmer’s job to write the serialization and deserialization code.
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void save_review_data(diguyScenario* s, const char* filename)

This function will be called when after—action review data for the scenario is saved by a call to
diguyScenario::save_review_data().

Example:
save_review_data(const char* filename)
{ See the diguyApp
char buffer[MAX_PATH]; documention in the
sprintf(buffer, "%s.myplugin', filename); DI-Guy SDK

FILE * file = fopen(buffer,"w+b™);

assert(file); Reference Manual for

more detailed
information on plugin
. functions.
fclose(file);
}

void load_review_data(diguyScenario* s, const char* filename)

This function will be called when after—action review data for the scenario is loaded by a call to
diguyScenario::load().



8.6  Activating Switches and DOFs in Scene Objects

DI-Guy Scenario supports Scene Object Behavior files that operate switches and DOF that were built into
your OpenFlight terrain models. This section tells you how to specify a behavior control file for execution,
and gives the format for data in the file.

To assign a Scene Object Behavior file to your scenario, you need to edit your DI-Guy Scenario scenario
file (.dss). Add the following lines under the relevant scene object:

behavior_enabled = 1
behavior_filename = <my_behavior_filename>

Format for Scene Object Behavior File

Lines in the Scene Object Behavior File that start with the key words:

switch
dof
dof fIt

determine the interpretation of subsequent lines of data in the file. At any point in the file, you can use
these keywords at the beginning of a line to change the expected data format of subsequent lines. Any line
not in a valid format is discarded.

Switches

The switch data format is as follows: time switch_name active_state.

Example: Here are possible lines in the behavior file which represent a switch named sl that is turned off at
at 7 seconds. We first change the data format to switch mode, and then specify a switch change.

switch

7.0s1 0
Time is a floating point number representing the time in seconds when the data are applied to the Scene
Object. As the program runs, the switch will enter state active_state until superseded by another state at a
later time. switch_name is the name of the switch as specified in the .OpenFlight (.flt) file. Active_state is
an integer that specifies which branch of the switch will be active after the given time. For instance, if a
switch has two states, say, on and off, then the states will be 0 and 1, respectively.

DOFs

The DOF data format is as follows: time dof_name [x: my x displacement] [y:

my_ y displacement] [z: my_z displacement] [yaw: my yaw] [roll: my_roll]
[pitch: my pitch]. Time and dof_name are the same as for switches. Arguments in square
brackets are optional. If any of these arguments is specified, it must be labeled with X, y, etc.

Example: Here are possible lines in the behavior file which represent a dof displaced 3 units in the y
direction and rotated 30 degrees around the yaw-axis (at 7 seconds). We first change the data format to dof
mode.
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dof
7.0 my _dof y:3.0 yaw:30.0

Euler Angle Rotation Order

Using the keyword dof indicates that the data following will be understood thus: yaw represents rotation
around the z-axis, roll around the x-axis, and pitch around the y-axis. All rotations of the DOF will be done
in zxy (Boston Dynamics) order.

Using the keyword dof_fIt indicates that the data following will be understood thus: yaw represents
rotation around the z-axis, roll around the y-axis, and pitch around the x-axis. All rotations of the DOF will
be done in xyz (MultiGen) order.

Interpolation

The keywords dof and dof_FIt may optionally be followed by a colon and a string denoting the type of
interpolation to be done between successive states of the DOF. For instance, you can write
dof:HalfSine to specify that the DOF state between two successive states should change according to a
smooth HalfSine interpolation function. Available interpolation functions are Linear, HalfSine, and
QuarterSine.

Example File

dof:HalfSine

0.0 d1

1.0 d2 yaw:30.0 x:2.0

2.0 d2 yaw:30.0 pitch:50.0 y:2.0
switch 1.0 s1 0

2.0 s1
2.0 t1
3.0 s1
4.0 t1
dof _FfIt
5.0 d3 roll:20.0 x:4 y:3 z:2
switch

7.0s10

NN WEF



8.7  Hotkeys

Many DI-Guy Scenario functions can be invoked using keyboard hotkeys. The following table lists the

hotkey functions.

Hotkey
Modes

N X Q0 =0

Y,
<ALT>
<CTL>

<SHFT>

Camera

+ o n -

a
1 thru O
<SHFT> 1 thru O

Palettes

- D = O

Misc

9
<CTRL>F
<CTRL>h

<CTRL><SPACE>
>

<

Function

Switch to Camera Mode

Switch camera to Forward/Back mode

Switch camera to Left/Right mode

Switch camera to Up/Down mode

Switch to Path Edit Mode

Switch to Action Edit Mode

Switch PeopleBlitzer Mode

Temporarily switch to Camera Mode
Temporarily switch to Insert Mode

Temporarily switch to ‘Go There” Camera Mode

Switch camera to Forward/Back mode
Switch camera to Left/Right mode
Switch camera to Up/Down mode
Double camera motion speed

Halve camera motion speed

Toggle script control of camera

Load camera settings

Save camera to camera settings slot

Toggle display of Character Elements palette
Toggle display of Scenario Objects palette
Toggle display of Camera View palette
Toggle display of Signal palette

Toggle display of Action Spreadsheet
Toggle display of Log window

Toggle display of Mode palette

Cycle through units displayed by pointing cursor
Toggle show frame counter preference

Toggle show overlay text preference

Manually push a whole-scenario undo

Next path becomes current path

Previous path becomes current path

Next character becomes current character
Previous character becomes current character
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J Toggle current character is I-Guy
p Showr/hide paths
Standard
Hotkeys
<CTRL>x cut
<CTRL>cC copy
<CTRL>V paste
<CTRL>z undo
<CTRL>q quit
<CTRL>s file save
<CTRL>a file save as
<CTRL>0 file open

<CTRL>w file close



8.8  Troubleshooting

After moving a group of waypoints, why are some waypoints not selectable?

When moving a path the X Y Z position of each waypoint is calculated relative to the currently selected
waypoint. If the ground is uneven, other waypoints in the group may penetrate the ground when moved,
and become hard to see and select. Use the Waypoint tab of the Character Elements palette to adjust any
waypoints that are not properly set on the ground.

Why are the character's feet sliding along the floor?

The greater the difference between the natural length of a motion cycle and the value in the Length edit
box, the more the feet of the character will appear to slide along the ground.

Why did I lose all my action beads?

Changing the character type of a path will delete action beads, as available actions are character specific.

Why can't | create a waypoint or action bead?
If there is no current path, neither waypoints nor action beads can be created, modified, or deleted. Make
sure there is a current path on the Path tab.

Why does my character disappear when it reaches the end of its path?

Check the dead space for the current path on the Path tab of the Character Elements palette. If the dead
space value is negative, the character will jump back to the beginning of the path to finish motions. If the
beginning of the path is off the screen, the character seems to disappear.

Why does my character jump to next path?

1) Check the dead space for the current path on the Path tab. If the dead space value is positive, the
character will jump to the beginning of the next path.

2) Check to make sure the first waypoint of the next path is in the same position as the last waypoint
of the preceding path.

8.9 Glossary

Action Bead An Action Bead appears as a yellow crosshair located on a path. Each action bead
identifies an action that a person will perform when the person reaches the position
of the action bead on the path. An action bead can tell a person to start walking, to
stand for a while, or to put its hands in the air.
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Aim Bead

Bead

Camera

Character

Decision Bead

Entity

Gaze Bead
Path

Person

Script Bead

Sensor Region

Signal

Variable

Waypoint

An aim bead sets the azimuth and elevation of the weapon of a person who is
aiming.

A bead is a graphical symbol marker associated with a person and a path. Beads
can be positioned anywhere along a path, but can not leave the path. There are
Action Beads, Aim Beads, Decision Beads, Gaze Beads, Motion Beads and Signal
Beads.

Cameras control the 3D view of the scenario. Each virtual camera has a position
and an orientation just as physical cameras do for a motion picture.

A human entity, vehicle, or prop in the simulated scenario. Each character has an
appearance, a repertoire of behavior, and at least one path.

A decision bead is a place on a path where a person’s next action is contingent on
signals in the scenario or signals initiated by the user.

A person, vehicle, or prop in the simulated scenario.

A gaze bead sets the azimuth and elevation of a person’s gaze.

People travel along paths to move through scenarios. Paths are spline-shaped
functions defined by waypoints. You can define, edit, and shape paths using the
DI-Guy Scenario 3D user interface.

A person is a human entity in the simulated scenario. Each person has an
appearance, a repertoire of behavior, and at least one path.

A script bead is a place on a path where execution of a Lua script is triggered.

A 3D region that is sensitive to the presence of a person or vehicle. Each time a
person enters or leaves a sensor region, an event is generated. Events are available
as signals to other entities.

A signal is a communication event that can influence the behavior of people in a
scenario. For example, one team might provide a signal when it has completed a
task so another team can begin a second task at the right time. Signals can be
triggered by characters in a scenario or manually by a user.

An object used to communicate with outside processes through the DI-Guy API.
Waypoints are graphical elements that define paths. Each waypoint has a position,

an orientation, and weighting factors that determine how much the waypoint
affects the shape of the path.
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