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» Adding Expressions to Keyframes (continuation from MO4)
» Data Types
» Variables
» Expressions
» exhelp
» Projects
» Environment Project - Loading Sequential Files

» Playbar Project - Display Timecode
» Math Fun Project - Stretchy Hose
» Standard Var Project - Unwrap Torus
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«-’Adding Expressions to Keyframes

» For more accurate sim
visualization -

» In Global Animation Options turn
off Integer Fame Values and
make sure Play every frame, but
never faster then FPS is turned
on.
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Data Types

» int - 4, 18, 87 - whole numbers
» float - 32.124, 3.1416, 22.5 - numbers with a fractional component
» vector - (1,0,0) , (37.54, 14.83, 12.9) - a triplet of numbers

» vectors include

» Position Translate [3.00904 | |2. 0047 |-4.15252 ]‘

» Normals

» Color
» String - “Hello World” , “We Love Houdini!” - in other words text | sx 3y 47 2x+y |
» Boolean - 1, O - Indicating True or False 3z 32 123X+Y) X°
» Matrix, a 4x4 array of numbers (advanced, beyond scope of X;Z 7164y 13SSZ 1;;

course)




Variables

» Environment Variables - Variables for setting up the Houdini Environment
» Global Variables - Data that is accessible in all contexts. Standard Variables
» Playbar Variables - Various variables that are associated with time in Houdini

» Standard Variables - Commonly used variables that are unique to specific contexts, however
are common enough that they may be recognized across multiple contexts

» Local Variables - Many variables that are common to one context are not necessarily common
to another context. Not all variables are standard. In fact, some nodes have local variables,
which will be listed in the help cards on a node-by-node basis




Environment Variables

» Houdini uses environment variables for various purposes, such as defining paths (sets of
directories in which Houdini looks for certain types of files), commonly used directories (such
as $HFS, the install location of Houdini) and for obscure or highly technical settings.

» Use the shell command - hconfig to see the variable settings

» ~/Library/Preferences/houdini/X.X/houdini.env

e OO (] Resources — Houdini Shell — bash — 115x28 2
1S 0¢ 'ro:Resources aridanesh$ hconfig

Houdini.framework/Versions/12.@.59¢

HOUDINI_DESKTOP_DIR
HOUDINI_TEMP_DIR
SHELL

USER

[ | | A | | N | I |




“ Common Environment Variables

» SFPS

» This variable is used by iplay to set the default frames per second. It is
automatically set by the OpenGL output driver.

» HFS

» The path where Houdini is installed. Houdini reads the configuration information
from $HFS/houdini.

» SHOME

» Users Home Directory
» HOUDINI_PATH

» The path of directories where Houdini looks for configuration files.
» JOB

» This variable is often used as a path to the current job. It is not used by any of
the default Houdini paths.




Global Variables

» $E - The mathematical constant e (2.71828...).

» $HIP - Job directory. This defaults to the directory where you started Houdini. You can set it
through the Textport.

» $HIPNAME - The name of the current .hip file.

» $PI - The mathematical constant pi (3.1415926...). You can use it to calculate the lengths of
arcs. 2*$PI*r (radius of circle) equals the circumference. Also, pi = 180° expressed in
radians.

» SWEDGE - Contains the wedge name when using the Wedge ROP.
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G‘Iobal -\iériables - Settings Inside Houdini

BZL3 Render Window Takes Help

e OO0 Variables

. Undo Box Selection ¥z
Aliases | Variables | Expressions ] Can't redo RY
Variable | value Undo History...
ACTIVETAKE Main ‘
E 2.7182818284590452354 ] Cut ¥X
EYE stereo i COpy %®C
HIP /Users/aridanesh/Desktop { Paste LT3V
HIPNAME cones.hip |
JoB / Preferences >
PI 3.1415926535897932384 Hotkeys...
POSE /Users/aridanesh/houdinil2.0/poselib Color Settings...
_HIP_SAVEPLATFORM darwin-x86_64-gcc4.2-MacOSX10.7 Aliases and Variab|es...
_HIP_SAVETIME Sat Apr 21 18:17:34 2012
_HIP_SAVEVERSION  12.0.599 r
_HIP_SHELFTOOLCOU 1
status 0
You can set global
variables within
Houdini
l I

Textport Execute Close

SIDE EFFECTS
SOFTWARE




» Copy and Paste automatically sequential
files

79 ROP Output Driver ‘ rop_geometryl

(¥ File |file_01

Render l ‘ Render Control... ‘
Valid Frame Range | Render Frame Range =] File Mode Read Files
Start/End/inc |$RFSTART | srFEND | Geometry File |$HIP/geo/‘ opname(”..")" .bgeo
Render With Take |_(Current) [ =
D E Reload Geometry

Output File l;HIP/geo/t ree_$F2. bgeo Object Mas

Transform ‘ None E ata Path
["] mnitialize Simulation OPs .
["] Alfred Style Progress Missing Frame | Report Error
["] Report Network U|se Load | All Geometry H

J
[ save in Background

Save Retries




Playbar Variables

» $FPS - Playback speed in frames per second (as set with the Playbar controls).

» $FSTART -Frame number of the first frame of animation (as set with the Playbar controls).
» PNFRAMES (the number of frames in the animation) = $FEND - $FSTART + 1.

» $FEND -Frame number of the last frame of animation (as set with the Playbar controls). See
also $RFEND below.

» $F The current frame, (as set with the Playbar controls). This is a very useful variable,
especially for rendered picture filename numbering.

» $FF - Floating point frame number.

» SNFRAMES - Number of frames in the animation. $NFRAMES = $FEND (the last frame of
animation) - $FSTART (the first frame of animation) + 1.




Playbar Variables (cont.)

» $RFSTART - Frame number of the first frame shown in the playbar. The playbar can show a
subset of the total number of frames, allowing you to focus on a particular section of a long
animation. $RFSTART and $RFEND control the subset of frames shown in the playbar.

» $RFEND - Frame number of the last frame shown in the playbar.
» $T - Current time in seconds. Equals ($F-1)/$FPS

» $TLENGTH - Total length of animation in seconds.

» $TSTART - Start time of animation in seconds.

» $TEND - End time of animation in seconds.




Playbar Project - Display Timecode

» Current Frame
v padzero(2,((($F-1)+ch("frameOff"))/$FPS)) ;" padzero(2,($F+ch("frameOff"))%$FPS)"
» Total Frames

» | *padzero(3,($NFRAMES/$FPS)) " :* padzero(2,($NFRAMES%S$FPS))

_ Current_Frame

_ Total_Frames




Project Stretchy Hose

X
-distance(stamp("../copy2","testX",0), O,stamp("../copy2",
"testZ",0),point("../pn2",1,"P",0),point("../pn2", 1,
"P",1),point("../pn2", 1, "P",2))*0.1

X
bring in keyframed target

X

create up vector so tube do
not rotate on themselves

$TX-point("../pn2", 1, "P", 0)
$TZ-point("../pn2", 1, "P", 2)

SIDE EFFECTS
SOFTWARE




Key Expressions

» Calculate Direction
» $TX-point("../pn2", 1, "P", O)
» $TZ-point("../pn2", 1, "P", 2)

» Move top point

» -distance(stamp("../copy2","testX",0), O,stamp("../copy2", "testZ",0),point("../
pn2"1,"P",0),point("../pn2", 1, "P"1),point("../pn2", 1, "P",2))*0O.1




Project - Unwrap Torus

. » Using particles, prims, and expressions
. to unwrap a torus
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