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BASIC SCRIPTING encouraged to complete sections 3, 4, and

p 2F UGUKS teéedkKzy R2O0dzy
AN INTRODUCTION TORSPTING before attempting to write scripts in

Vizard.

In this workbook we'll write scripts using
Vizard, a software tool for creating ttial
worlds. These scripts will be easier to

. VRrelated code for you to use when
understand once you've learned a few of 22 dONDE ONBI GAvI Gi NI d
the basic coding structures used in Vizard. € z Uy ‘

LT &2dONB Iy SELISNK Sy BRHora Rygeling acavainieq yith ity
. Open up Vizard 3.0 on your computer
you know a little about the Python 7
o : (probably unde "Worldviz" in your Start
scripting language, you can probably skip

thischapS N> LT &2 dzQNB dzy & \d(zﬁl.)é dzp @ 5 G5 S %LE A i f 2 U
. . . interface, but forthetmed SAy 3 6SQ
programming skills, take the time to go

through it. It should give you enough going to focus on the basics. To get a

. ) . 0SGGSNI FSSE F2NI FHEE
information to start parsing through the N 9 - A . A A

: +tAl I NR AYUSNFI OSZ OKS
example code and completing the

. ) . documentation.
exercises in this workbook.

Vizad provides an interface for writing
Python scripts and includes a vast library of

pd

.

4

i Q& ndb$ dpenid up fa Aew script.
RBgs 2Ry FRgOPRPLSy ¢
t SOU abSg Al I NR TCA
box pops up, click "Empty File" and then
ahYéd ¢KAa oAttt ONAYSH
up in the middle of your interface. Go to

G CAf S¢ dda@ khis fifle. Thgh start

the next section.

The first thing to know about scripting in [
Vi FNR A& GKEG AGQa et
programming language. Vizard is just one a
of the many places where people use
Python. As an open source language,
Python has a large user community and a
host of free resources. That fact comes in
handy when you'redoking for advice or
scripting tools. Along those lines, many of
GKS (G2LIA0Oa 6SQftf O20SNIJAY GKAa OKLF LWGSNI I NB
explored in greater detail in the Python

documentation which you can access

0 KNRdza3K AT I Ndw@Qenw | St LIE  RNE LI

6at @GK2y KSf LXthon®ed) § KNRdzZIK (KS t @

AA0S 06060 PLRIGK2YP2NAO® t@iK2yQa KSf LJ

documents include an excellent tutorial.

Beginner prograsmers are strongly

v N U
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CONSTANTS, VARIABAE® THEIR
TYPES

Scripts have a handful of basic building
of201a dGKIG 6SQff 32
The first, most basicf these basic building
blocks areconstantsandvariables

Constants and variables are names that
refer to something in your script (e.g. a
YdzYo SN ® hy OS &2dzQ@S
or a variable in your code, that name is a
memory handle that you can usehenever
you need it. The difference between
constants and variables is that you might
change the value of your variables over the
course of the program (a given variable
might equal 1 at the beginning of the
program and 100 later) while a constant

will stay the same.

This following chunk of code defines a
constant (MY_CONSTANT) and a variable
(my_variable) and then prints their values.
All the lines that begin with the # sign are
justcomments Python recognizes these as
comments and will not run them a®de.
You can use comments for notes or for
preventing specific lines of code from
being executed Add this code to your
AONALIE FyR GKSY NHzy A
button at the top of the interface.

#Define a constant and a variable.
MY_CONSTANT = ‘what ever'
my_variable = 1

#Print their values.
print MY_CONSTANT
print my_variable

#Change the value of the variable.
my_variable = my_variable + 1

#Print the value of the constant
#and the variable.

print MY_CONSTANT

print my_variable

The print statemerg here tell Vizard to
print the values of the constant and
variable in the input/output window in the
interface. After you've hit run, check the
input/output window for the four values. If
you didn't type the code in correctly, you
may get an error in thawindow. Hopefully
the error will give you enough information
to help you figure out what you did wrong.
Whenever you run a script and it isn't
working, the first thing to do is to check
this window for error messages. (Note: the
line at the bottom of theinput/output
window is a handy place to try individual
lines of code to see what they do.)

You Brahably Reiogd thatthe yagable Ny ¢
above was in lower case while the constant
was in upper case. That convention is used
sometimes, but it's not necessary.
However, Pythonis case sensitiveSo

make sure you're consistent with each
constant or variable's name.
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2dz OF yQd NBTFSNJ (2 | #Defineaconstantand a variable. uly
dz;[u A f 82dz2Q08 RSTA y SR MY_CONSTANT = ‘whatever'

defined iabl tant . my_variable = 1
unaerined variable or constant name Iin a new_variable = ‘another variable’

script, you will get an errahat will #Print their values.
prevent your script from running correctly. print MY_CONSTANT
Add a print statement to your code to add Bani my—Var'a}bl';
) v A A~ 500 L= A prlnt new_varianle
|, y R dZ)/' R STA Y? R R (?I' NJV\ b0 f S#Change the value of the variable. .
aySeypdlk NAl ot SeEv az2 U Kmy varable = my variable + 1 a
something like the following: #Print the value of the constant
#and the variable.
#Define a constant and a variable. print MY_CONSTANT
MY_CONSTANT = 'whatever' print my_variable

my_variable = 1
As you can tell from the script that we just

#Print their values. wrote, variables (and constants) can be of
print MY_CONSTANT a variety of different types. The types you
print my_variable . . .
print new_variable will most often see in this workbook are
numbers, strings, lists and dictionaries.
#Change the value of the variable. Stringsare simply text values. In the
my_variable = my_variable + 1 example we went over above,
MY_CONSTANT was a string typstsor

#Print the value of the constant

#and the variable. arraysare ordered sets of values. Once
print MY_CONSTANT 82dzQ08S RSFTFAYSR I fAal
Al Gry EGEL elements by referring to its index, a
Now run your script again and check out number which identifies where the
the input/output window for the error element is in the list. The first element in a
Yy8aat3so [Sioa FAE §KBSHIeXE. {he secogdandex {i @i gcs R
by defining our new_variable before we Start a new script and add the following

code.

refer to it in the script.

#Define an array.
my_array =[ 'a','b',1,2]

#Print the value of the second
#element (index 1).
print my_array[ 1]
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Adictionaryis like a list, but it has no order
to it. Instead, values in a dictionary are
identified by keys. In that sense, they are
analogous to a physical dictionary where
you look up a word (the key) to find its
definition (the value). The following code
defines a dictionary and then refers to an
elementin it.

#Define a dictionary with two keys
#(and two values

#associated with those keys).
my_dictionary = { 'ldaho':'Boise’,
'‘Michigan' : 'Lansing’ }

#Call find the value for the key
#'slack -jawed'".
print my_dictionary[ ‘ldaho’ ]

There are a variety of ways that lists and

strings can be spliced, appended, and

20KSNBHAAS SRAGSR® . STF2NB @&2dz 32 2ys AdGQa |
good idea to check out the Python

documentation on different types to see

how this can be done. The besape to

A0 NI Aa o0& 3I2Ay3a G2 atedKz2y | StL¥ dzy RSN
+ A1 I NRQ& -ddwn$nenuwliGo @ N2 LJ

Gedzi2NAI ¢ 2y GKS tedKz2y 520dzySyidladazy
page. Within the Python Tutorial, go

0KNRdAK aSOdAz2y oY al!ly LYF2N)NIf
LYGNRBRdAzOGAZ2Y (G2 te@liK2yéod
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SIMPLE LOGIC Run the script. This cod#hould have

produced a list of numbers in the
The basic flow logic of the scripts we write input/output window. Notice that the
in this workbook relies on a handful of statement looped through the indented
RAFTFSNBY G aidl §SYSyd G eoteduatikthezodditibnt(myovidatidekBre 3
over these tpes in this section, but to get was no longer true.

a strong foundation in writing the flow

logic of a script, go back to the Python
Cdzi2NRFf o6ateidKz2y | Sf
a1 St LidowRmNa@uwland go through y== _ _
580GA2YyE o®dH 6aGCANE inside the loop are indented (try removing

t NEINF YYAyY3EO thoygR & S éthe indentation from the last lines and you
ndp O0AY Ga2NB /Thesé NP f will get an error). Indentation is just as
tutorials provide an easy way to get quickly OL _u A_Ol' f_ ie N‘] S K
acquainted with some of the most basic about in this section and iall the example
components of the code you will use when codeiniinis Workbook.

making virtual worlds with Vizard. I GF2NE &Gl GSYSyid Aa

IMPORTANT: Indentation is critical to
scripting in Python. The snippet code
you just added will only work if the lines

statement except that it cycles through
SOSNE StSYSyd 2F | A
gvery elkiagent in this array, do trlev o
T2t 206Ay3E0d | RR UKS

Throughout the examples in this text, we

used ¢ K Ad TSN Astatements.

. 20K doKAf Skbopt yR aF2N
statements. The contents of loop

statements are repeated. The indented script.

FNBF dzy RSNJ I agKAf S¢ ,ngﬁ;,e;an;gf e R -1
long as the given condition is true (i.e. my_array = [ 'a','b','c]

GoKAES GKAA @ansRAGA2Y |

f 2 2 ISkrbadnew script and add the er_nc;oi:g;.ugh every elementin

following code, making sure that the lines for element in my_array:

dzy RSNJ G KS GéKAESé &0 print ‘curentelementis , element RY
my_variable = 0 This snippet of code went through the loop

once for every member of the list

Y@ Pl NN &8¢ d C2bdd SI OK
aStSySyidé¢ ¢sra asSid a2
member. Go back to that snippet of code

while my_variable < 5:
print my_variable
my_variable = my_variable + 1
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I-yr? NBLX I OS aYe Pyl NNI é ¢ g AlK dNJ-YEISc')pL')é a2z
that it looks like this:

#Define an array.
my_array = range( 5)

#Loop through every element in my_array.
for element in my_array:
print 'current element is' , element

TherangeFT dzy Ot A2y GKIFG 6SQNB dzaAy3d KSNB
creates an array of numbers of the

requested size (in this case, 5). Unless

otherwise specified, range will create an

array that starts at 0 and counts upwards

dzy (0 ARAzZAAMOGMQ AL F GKA A RSAONARLIGAZ2Y AayQi Of SINE
GNB GeLAy3a aNIly3aSopuvée Ayiaz2 GKS O02YYlI YR
line at the bottom of the input/output

window. The input/output window is a

handy place to check individual lines of

code.

'y aAFe¢ adlrdSYySyd GSada F2NJ I IAQSY

condition. If thecondition is true, the code

underneath the statement is run. If not, it

AdyQio LT @2dz O2dzZLJ S 'y aAFTéE aildlGdSYSyd 6AGK
'y aStasSé adariaSySyidsz GKSyYy oKSy (GKS aATe
statement is false, the code under the

GStasSeé adladSYSyid ¢Aff 0S NHzy® ¢NB NYzyyAy3
the following coddo see how this works:

for element in range(5):
print 'current element is' , element
if element == 4:
print ‘all done'
else:
print 'wait, there is more'
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FUNCTIONS

Imagine you had an equation that you
wanted to use repeatedly in your script.
You could write out the entire equation
every time you need to use it. That,
however, would be quite tedious if you
used the equation 100 times throughout
your script. hstead, you could write a
function to handle that equation every
time you need to use itlf you pretend
your script is like an office, a function is like
an employee within that office who's an
expert in a specific area. When you need
help in that areayou call that expert, tell
him your question, and he responds with
an answer. Similarly, when you need a
function, youcallit. When you call it, you
canpassthe functionargumentsand

0 K Srétard vialues.

To create a function, yodefine it. Once
youQ@S RSTAYSR |
YIye GAYSa | &
defining a very simple function. This
function will one that multiplies whatever
ydzYo SNJ 65Q08S
20, and then return that value. We define
the function using a def statement:

#Define a function named
#'multiply_by_twenty".
#This function requires
#an argument, "number".
def multiply_by_twenty ( number):
answer = number* 20
return answer

I FdzyOlAz2y R2S8ayQi R2
Ol f f Alliadel sdm2 eodedtat@alls

our function for each member in an array.
wdzy GKS &aONRLIG 2y O0S &
snippet.

for iin [1,5,23]:
#Call the function.
print multiply_by_twenty(i)

One important concept to keep in mind
g KSY @& 2 dzQWih furcitohkliskhg
difference betweerglobalandlocal
variables. Conceptually, global variables
are known throughout the script while
local variables are only known within a
given function. In other words, a function
has access to both global variabland its
own local variables but it does not have
I 00Saa G2 2GKSNJ Fdzy Oi
terms of the office metaphor, local
variables are things that only the expert
knows while global variables are things

T dzy O U Ahanyevery@n idzhe(ffiof kndmdsSribalr (i |+ 2
82dz ol ya®PNREN QAR #Hdzy QliABEFQa f

within that function. Try running the

F2tt2¢gAy3 o0ft201 2F O2

LI aa SR A function K6 a §l0¥al vivable/ andretums

a string.
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#Define a global variable.
season ='spring’

#Define a function
def worker_bee():
if season =="spring':
return ‘honey’
else:
return 'i got nothing'

#Call the function and store

#the returned value as "bee_response".
bee_response = worker_bee()

print bee_response

The global/local distinction is importan
because if you try to call local variables
within the main body of the script (or
within another function), you will get an
error. Try running this snippet of code:

def fruitless ():
apple = ‘hello’

fruitless()
print apple

SOl dzaS a | LIdinSde the | a
Fdzy OliAz2y AdGQa t20I¢
when we refer to it outside of the function,
GKS YIFAy aONXRLI
talking about. If we want this variable
RSTAYSR 3f20ltfeéex
AGQa | 3t 206 §innidg-oNdlurl o f
function:

def fruitless ():
global apple
apple = 'hello’

fruitless()
print apple

8

lft2y3 GKSasS tAySasxs
remember that although you can access
global variables within a function, any
changes you make to that variablelivgtay
within the function unless you specify that
the variable is global within the function.
So, try running the block of code below.
Notice that although the function can

I 0O0Saa GKS At 20l f
changes that it makes to that variable do
not affect the global variable.

value = 'hello’

def change_variable ():
value = 'goodbye’
print ‘local ', value

change_variable()
print 'global ',value

If, however, we use the global statement at
the beginning of our function, the changes
we mé&e to the variable within our

Ifz1‘§njr(;t}\or)1/vgll be made global:

{ value = hello’ R

R2 S5 ydef change_variable ():

global value
value = 'goodbye’

%S Q print ‘local ', value

change_variable()
print 'global ',value

Note: the local variables within a function
do not change if the function is run

AlQa

K G

4

Pl NR | 0
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repeatedly. Each call of the function is
independent.
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CLASSES

Classeare another handy programming
a0 NHzOG dzZNBod hyOS
within your script, you can call it like a
function. When you call a class in your

script, you create amstanceof that class

called amobject. As an analogy, you can
imagine the class as a car factory and the
objects instantiated by the class as cars
coming from that factory. Once the car is
made, it h& all the capabilities that the
FTILOG2NE 3+ @S A3z 0odz
thing than the factory. In the same sense,

you can create multiple objects from one

class but once the objects are made,
0KSBQNBE UGUKSANI 26y Syl

In the code below, we firgtefine a class
and then call it twice. After that we change
one of the variables within one of the
objects and then print out the variables
from both objects to show that they are
different (you can refer to variables within
anobjectusingdtil KS 202S00Qa
name].[variable namg)]

10

#Define a class.
class most_basic:
whatever = 'original value'

e 2 dzQ D #use the class to instantiate

#two objects.
one_object = most_basic()
another_object = most_basic()

#Change the variable
#in one of the objects.
one_object.whatever = 'changed value'

#Now print out the variable

#from each object. Notice that

#they have different values

#(we changed "whatever" in

#one but not the other).

print one_object.whatever

print another_object.whatever

Ale o

Classes can have functions withirei,
sometimes callednethods(technically,
any function within a class is a method).
hyOS @2dz2Q@S Ayadlyairl dSR
can call any of its methods, referring to the

method in the same way that we referred

G2 Iy 202800 0dKE8 8®e&08 Q
name].[the method name]in the code

below, we define a class that has a

method, then we create an object with the
Ofraaed CAylLfftez 4SS OFff
method.

ATFSNB
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#Define the class. at the beginning of a variable name if you
C'adssfm:zle—;;r(:self y want to refer to that variable elsewhere in
P L (KS Oflaad . & LizidAy3
#be called from within variable nameyou make that variable
#or outside of the global to the class, otherwise that variable
#class. It will print will be local and only accessible to the

#somthing and change the A ~ . < .r. «
L - YSGK2R Ay 6KAOK AlGQa
#object's moving variable.

print 'vroom'

prift. ‘vroooom lf2y3 aAYATINIfAySas
print 'VROOOOOOOOOM: the first argument of all the methods

within our class. When you calhgethod
within a class and that method belongs to
GKFG alrysS Oftlaasx dzas

#Instantiate an object using
#the make_car class.
my_car = make_car()

#Call a function in the object. hyO ? . é 2dz2Q@S qZé SR I; (?f
my_car.peel_out() 202S0OU0X e2dz OFYy NBFTSN
YR YSGK2Ra 2F | Ofl a

One specific kind of method that you can

_ SR with the name of that specificlgect.
use in a class is amtialization method for

that class. This method is executed If this sounds confusing, walk slowly
whenever you instantiatan object with through the next example. The code below
this class. So, you can use this method to defines a class. The first method of this
RSTAYS QI NARLIFofSa& T2 NJ tlagsiad iashdiationonfetiod that i Qa T
created. This method also accepts any RSTAySa GKS Ofl aaQa a
arguments you provide when you first call Lizi aasStFToe Ay FNRYyI

the class. You distinguish this method from it global to that class so that we can refer
other methods initsnamed RS ¥ Y YA yAIRY A6l fF GSNI 6AGKAY (K
self,[any arguments you pass the class) ¢ @ this class. After defining the class, we use it
to instantiate an object and then call the
202S500Qa aLISSt p2dzi¢
The globalllocal distinctjon is imp0ftant GY2O0AY3E O NK I ove &b
6KSy e2aaNB oNAGAYI LG RENGARSEHIKAY sk
e2dz YSSR U2 dzaS UKS LJH~F|-T§§Z(3§§ ﬁéyﬁ@ NB %
variables and methods within that same
class (technicallyy 8 St ¥¢ NBFSNR (G2 (GKS
specific object created with that class). In
GSNX¥a 2F QI NAFofSasz &82dz ySSR (G2 dzas aasStFo

y
b 2
b &
N
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#Define the class.

class make_car:
def __init__( self):

#lnitialize the class.

#This method will be called

#when you first instantiate

#an object.

self.moving = False

def peel_out( self ):
#This method can be called
#from within or outside
#of the class. It will print
#somthing and change the
#object's moving variable.
print 'vroom'
print ‘'vroooom'
print 'VROOOOOOOOOM'
self.moving = True

#Instantiate an object using
#the make_car class.
my_car = make_car()

#Call a method in the object.
my_car.peel_out()
print my_car.moving

One final thiy to understand about classes
isinheritance A class can inherit the
variables and methods of other classes,
gaining all the abilities of those other
classes. Codewise, you include these base
classes in parentheses after the class name

GKSYy @2 dzgNB th&&amply A y
0St26> 6S RSFTAYS (KS
dziAy3 GKS aYF{SuOr NE

Then we use one of the inherited methods
66LISSt Y2dzié 0 SAGKAY

12

#Define the class.

class make_car:
def __init__( self):

#Ini tialize the class.

#This method will be called

#when you first instantiate

#an object.

self.moving = False

def peel_out( self ):
#This method can be called
#from within or outside
#of the class. It will
#print somthing and change
#the object's moving variable.
print ‘vroom'
print ‘'vroooom'
print 'VROOOOOOOOOM'
self.moving = True

class driver ( make_car):
def leave_town ( self ):
print 'l am out of here'
#Call an inherited method.
self.peel_out()

#Instantiate an object using the
#driver class.
my_driver = driver()

#Call a method in the object.
my_driver.leave_town()
#Refer to one of my_driver's
#inherited va riables.

print my_driver.moving

Classes cani h rit from mul le.classes
& Of dat S NE &
tf olugvh you ?ee o be m| hat
a

Of I
these base classes may some |mes contain

. methods ar variables of the same name.
KS a o

ySg Otftl aa
For more information about classes, check
out section 9 of thé’ython

aao
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R20dzySydldA2yQa ¢dzi2zNALFE &aSOGA2Yy 632 (2
Python Help under the Vizard Help menu).
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MODULES

Modulesare accessory scripts that we use
in Python to import @inctionality into our
scripts. So, for example, Python has a
Y2Rdz S OIFftft SR avl
of functions that handle mathematical
issues. When you import math into your
script, your scriptnherits all the functions
within that math module. Tradding and

running the followingcode:

iKé

#lmport the math module.
import math

#Define a function that uses a

#method in the math module.

def get_square_root( number ):
return math.sqrt( number)

#Call that function and print
#the returned value.
print get_square_root( 16 )

The main reason we use software like

Vizard is because it provides modules of
commands that help render virtual worlds.
Ly GKAa ¢62N)]o2%i 6SQf
modulein almost all of our scripts. This
module contains a library déinctions and
classes that are useful in creating virtual
worlds. The code below uses the go

function of the viz module to open up a
graphics window and render a virtual

world with some objects in it. This example
Ffaz2 dzaSa
render a 3D model and to returnraode3d
object. This node3D object provides a slew

14

of methods that you can use to manipulate

0KS o5 Y2RSt® | SNBE 4SQf ¢
GasSit2aAriAz2yé y2RSoR 202!
position of the objects we add.
i rt vi ”
import viz 20
#Use the viz modu le's go
#function to render a 3D
#world in a graphics
#window.
viz.go()
#Use aforloopto. ..
for i in range( 5):

#Use the viz module

#to add a 3D model.

#The viz.add method

#will return a node3d object.

ball = viz.add( 'white _ball.wrl" )

#Use a node3D method

#to place the object

#in the world.

ball.setPosition(i* .2,1.8,3)
The fastest way to see the contents of
+ AT I NRQ& Y2RdzZ SWzaa G2 Ol
Command IndeXunder the Help drop
down menu) ThISJiS%I’ % methods
{ogetgler based on the ol\{ajeégs or modules
OKFG GKS@QNXB | LI NG 2Fd
GKA&a aidNHzOGdzZNBxX OKSO|l 2dz
{ G NUzOG dzNBé¢ Ay GKS AT FNR
documentation.
¢2 OKSO|l 2dzi GKS O2RS 72
modules, look in pythonfoldet y AT I NRQ&

0 KS Y2Rdzt S Qdirectofy.Ro chetdydutithk oyftents af

other more generic Python modules, go to
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Python Help under the Help dregown
IyR GKSy 32 (2 (4KS aDf2o6lft a2RdzA S LYyRSEé¢®
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3D NAVIGATION MODES The other navigation mode we use in this
workbook is pivot navigation. Pivot

There are two main ways to navigate navigation is used in many of the demos.

around the 3D worlds that we will Run "transformations demo.py" now to get

O2yailiNHzOG Ay (GKAA 62 Nafoepferit Phisistilé of nawgatidon pR@sF | dzt

navigation mode uses the mouse. around a center point. To pivot, hold do

the LEFT mouse button and move the
mouse around. To move up, down, or
sideways, hold the RIGHT mouse button
down and move in the desired direction.

Mouse navigation works like an ¢2 122Y Ay 2y (KS OSyidSsN
automobile. You set the mouse pointer to scrolling wheel,

the middle of the render screen and then
press and hold the LEFT mouse button. To
move forward, ease the cursor upward

the farther up the faster ya'll go. To move
backward, ease the pointer downward
again adjust speed by the distance you
move the pointer from the center of the
screen. To steer, push the pointer to the
left or right. Holding down the RIGHT
mouse button instead can be used to
transkate the viewpoint directly sideways

or up and down. Holding down both the
LEFT and RIGHT mouse buttons
simultaneously as you move the mouse up
and down let's you pitch forward or
backward. Holding down both the LEFT and
RIGHT mouse buttons simultaneousty a
you move the mouse to the left or right
let's you roll the viewpoint to either side
(pitch is rotation about the local X axis; roll
is rotation about the local Z axis). At first it
may be a little difficult to move around,

but with practice you'll get wed to it.

Open the script named "using actions
example.py" in the Vizard interface and hit
"run”. Now, try playing with the mouse.

16
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AN EXAMPLE

Now let's look at an example of some of
the basic scripting tactics we've gone over
in this chapter.This example will use a lot
of code that you're not familiar with yet.
Don't worry about the details just try and
get a feel for the overall logic of theeript.

The first thing we'll do in this script is
import the viz module. Most every script in
this workbook is going to import the viz
module because it holds many of the
functions and classes that we'll use to
create virtual worlds. On the next line,
we'll use the function "go" from the viz
module to open up graphics windowthe
window in which you'll see the world.

import viz
viz.go()

After adding these lines, try running the
script to see the graphics window. It will
just be black for the timdveingsince we
haven't added anything to the world.

Next, we'll use "add" from the viz module
to add a 3D model of a balloon to the
world. We pass the "add" function the
name and location of the 3D file we want
to use: "balloon.ive" from the "art" folder
in this script's directory. Note that it's
critical for you to save this script in your

"Teacher in a Book Demos and Examples”

directory because that directory has the
"art" folder which contains the balloon

model. If you don't save your script in that
directory, it's not going to find the balloon
and you'll get an error when you try
running the script.

#Add a model.
balloon = viz.add( 'art/balloon.ive’ )

Calling this function will creatersode3d
object. That's a kind of Vizard object that
has a slew of methodse can use to
manipulate the 3D model we've added.
We've given the object the variable name
"balloon” so we can use that to refer to the
object when we call its functions in the
future. One of the first functions we'll call
is the "setPosition" functiona set the
position of the 3D model in the world. Add
these lines to your script and then run it:

#Set the position of the balloon.
balloon.setPosition( 0, 1.8, 1 )

Now we'll add two more balloons. We
could do so by repeating the lines that we
just adde. It'll be more efficient, though,

to use a loop since we want to repeat the
same lines. Each time we go through the
loop we'll we add a balloon and we'll
append it to an array called "balloons". So,
replace the lines you just added with the
following lires and run the script:

17
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#Add an empty array for the balloons.
balloons =]

#Use a loop to add 3 balloons to the world.
foriin [-1,0,1]:
#Add a model.
balloon = viz.add( 'art/balloon.ive’ )
#Set the position of the balloon.
balloon.setPosition(i, 1.8,3 )

#Append the balloon to our array.
balloons.append( balloon )

Notice that the balls appear across the
screen in different places. That's because
we used "i" when we set the position of
each balloon. Since each balloon had a
different "i" (either-1,0, orl), they each
ended up in different places.

Next we'll change each balloon's color
separately. We'll do this by referring to the
different indices of the "balloons" array
(from 0 to 2). We use "color", which is one
of the nade3d object's methods. We pass
that function an argument to set the color.
That argument is in the form offtag.

Flags are just the names of standard

constants that Vizard uses. The basic colors

all have a flag in Vizard.

#Change each balloon's color.
balloons[ 0 ].color( viz.GREEN )
balloons][ 1 ].color( viz.RED )
balloons[ 2 ].color( viz.BLUE )

18

Finaly, we'll define our own function to
inflate the balloons. We'll make this
function so that it accepts a balloon object
(referred to within the function as "who").
Inside the function we'll create aaction--
an animation strategy that you'll learn
more abaut in the Modeling actiorsection
of this workbook. After we've created that
action, we'll add it to whatever balloon
gets passed to the function.

#Define a function.

def inflate (who ):
#Define the inflating action.
inflate_animation = vizact.size (2,2,2)
#Add the action to the node.
who.addAction( inflate_animation )

Now we've got to call this function to make
it work. Here we'll call it for the middle
balloon.

#Call our function and pass it a balloon.
inflate( balloons[ 1])

Run the sdpt and see if it works.
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EXERCISES

1. Change the script that we just created
so that you add 6 balloons to the world.
NOTE: you might have to use your mouse
to navigate backwards to see all the
balloons.

2. Add a line that changes the balloon to
purple when it inflates (use the flag
viz.PURPLE) and use that function to
inflate all of the balloons.

19
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VIZARD TIPS

The scripts we will write in this book

frequently use events in their logic. Events

are triggered when somethg significant

happens (the user hits a specific key on the

keyboard, a certain amount of time passes,

the joystick trigger is pressed, etc.). The

interactivity of virtual worlds relies heavily

on eventmonitoring because the script

needs to know when thevorld should

respond to a given actiana bullet

aK2dzZ Ry Qi Ffe 2dzi 2F (KS dzaSNRa GANILdzZ € 3IFdzy
until the trigger is pressed. Before
beginning to use this workbook, learn a
fAGGES T o2dz2i S@PSyda
olFraArdaé¢ LI IS Ay GKS
documentaton.

@ f221Ay3 +d GKS a9@Syi
ATEFNR | St LJ

H+ O

The scripts we will write in this book also

dzaS | &ALISOAlLf Y2RdzZ S OlFftftSR a@AllGlraléd ¢KAA
module allows you to create tasks,

functions that have the ability to pause

until a condition is met or an event takes

place. This functionality is extremely hthn

for timing and synchronizing activity in

your world. Take the time to check out the

G¢lal orairda¢é LIIAS Ay (GKS A

a2 0KIG @2dzONB FFEYAETAIFNI gAGK O
you begin using the workbook.
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MODELING

GEOMETRIC MODELING

Virtual worlds are filled with 3D models
simulating everything from the solar
system to human beings. In this section
we'll do a quick overview of the basic
components of these virtual objects.

As you can imagine, the more polygons a
model has, the more intricate its surface
can be. If you check out the demo again,
notice that as you move from right to left
across the three models, they increase in

VVERTICES, LINES ANIDYGONS

You can think of virtual objects as a polygon count the number of polygons in
collection of 3D surfaces. Although they the model. This increase in polygons
may appear and behave like solid objects improves the surface detail such that the
AY | @ANIdzr £ 62NI RXZ A Hhaels have algiorelorgadigappedrancei 2
think of them as hollow, wirdramed Given that, it might seem obvious that
structures with materials wrapped around you'd want to use models with high
them. The3D surfaces that compose an polygon counts in your virtual wordd The
object are defined by a series wérticesor problem with using high polygon models,
points in 3D space. These vertices are used  however, is that it's costly for processing.
to define shapes, callggblygons that Each polygon that gets rendered during a
make up an object's surfac&he polygons given frame uses up some of the
of a model come together in a mesh that processing power of your system. As a
creates the cotours of the object. A consequence, a scene with an extremely
texture is then applied to that surface to high polygon wi have a slovrame rate
give the surface a more realistic (the number of frames rendered per
appearance. second). But if we want our world to be
interactive in real time, we need it to
To check out the different parts of a render quickly. As such, we've got to
model, run thegeometric modeling demo balance the benefits of higher polygon
Once the scene loads, you'll see three counts with processing costs when
textured models. Hit F3 ahyou'll see the choosing 3D modelsFortunately, we have
mesh of polygons that make up the a few tricks to tip the balance in our favor
models. Hit F3 again and you'll see the (e.g. elaborate textures, level of detail
vertices that define those polygons. modifiers). Moreover, graphics cards
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