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VWorl dVi z Uni versal Viztracker version 4.0

This file is designed to provide a tracker abstraction that nmost users will find hel pful

I n nost

cases, users can use the graphical setup utility to generate a configuration file, and th
s viztracker

[ibrary will then read it in and inplenment it.

By default, if you do not change anything in the standard Vizard install, then viztracker
will attenpt to

ook for a configuration file vizsetupcfg.py in the current directory, in the user's Deskt
op folder, or

in the user's %APPDATA% Wor |l dVi z\ Vi zSetup folder. If vizsetupcfg.py does not exist in any
of these | ocations

then viztracker will use normal desktop defaults.

If you wish, you can edit this file and activate the generic construction nmethod createCus
t omConposite() bel ow,

where you can put whatever code you want in for defining your own trackers. It shows a typ
i cal use case that

is easy to nodify. You should use this if you are supporting a configuration that is not

n the graphical

setup tool, and also for conplex environments with multiple users or nultiple displays.

Thi s viztracker.py also provides a set of default keystrokes that are avail abl e:
Alt-r - reset the orientation heading if a magnetic sensor is connected
Alt-p - reset the current position to be the origin
Al't-h - toggles the hand on, off, and auto hide nodes, by default is automatic
Scrol | -Lock - activates keyboard tracker to offset the user
Nureri c- keypad - controls the user offset with the keyboard
Nuneric-5 - resets the keyboard tracker to defaults
Left-Ctrl - activates external viewpoint w ndow, cycles through
Left-Shift - activates tracker debug wi ndow with detailed i nformation

O her notes:

- There are sone variables at the top of this file that control sonme internal features

- If you run this file by itself it will show a sinple 3D denp for testing

- This is designed to be backwards conpatible with scripts assumi ng the previous Vizar
d 2.x/3.x viztracker interface

- The file Y%APPDATA% Wor | dVi z\ Vi zSet up\ vi zsetupcfg. py is created by the graphical setu
p tool

- User applications should call viztracker.go() instead of viz.go() to initialize Viza
rd

i mport viz

# The viztracker supports an external vieww th the |eft control key, this is where it wl
I view from and the key used (use None for no key)

VI EWPO NT_EXTERNAL_POSI TION = [-3, 1, 3]

VI EWPOI NT_EXTERNAL_KEY = vi z. KEY_CONTROL_L

# The VUManager class supports a keystroke that can be used to toggle a w ndow that shows



tracker debug information (use None for no key)
TRACKER DEBUG KEY = viz. KEY_SH FT_L

# If we use one of the fallback conposite objects, this variable controls if you will have
a nouse hand or not
DEFAULT_HANDS = Fal se

# If this function is renaned so it is mssing the |eading underscores, so the nane is jus

t 'createCustonConposite' then

# viztracker will use this function to configure your tracker. It is useful for cases with

very specific requirenents

# not normally supported by the graphical setup too

#

def _ createCustonConposite(id=0): # Renove the __ before the name to activatel!
viz.logNotice('viztracker.py: Executing nanually defined sanple createCustonmConposite(

) tracker function')

# Configure to use an NVIS SX60 HVD
i mport nvis
nvi s. nvi sor SX60()

# Configure for full screen node, only on the first nonitor or span
viz.setOption ('viz.fullscreen, 1)
viz.setOption ('viz.fullscreen.monitor', 1)

# Get the position/orientation of all markers on the body via VRPN from PPT
vrpn = viz.add(' vrpn7.dle")
PPT_VRPN = ' PPTO@PPT- PRODUCTI ON

head = vrpn.addTracker (PPT_VRPN, 0)
[ hand = vrpn. addTracker ( PPT_VRPN, 1)
rhand = vrpn. addTracker ( PPT_VRPN, 2)
[ foot = vrpn.addTracker ( PPT_VRPN, 3)
rfoot = vrpn.addTracker ( PPT_VRPN, 4)
hi p = vrpn. addTr acker ( PPT_VRPN, 5)

# Cet orientation data froma directly connected | nertiaCube2/3
isense = viz.add('intersense.dle")
headori = isense. addTracker (port=0)

# Conbi ne the PPT head marker with the 1C2/3 orientation
headconb = vi z. ner geLi nkabl e( head, headori )

# Create a virtual tracking node for the head that applies link offsets

# Note that the link should use a low priority so it will take effect before anything
el se

headfinal = viz.addG oup()

headl i nk = viz.link (headconb, headfinal, enabl ed=Fal se)

i mport vizact

vi zact . onupdate (viz. PRIORI TY_PLUG NS+1, headl i nk. update)

headl i nk. post Trans([0,0.1,0]) # Apply 10 cmtranslate in Y axis

# Open up a glove device and attach a hand prop to the right hand

i mersion = viz.add('inmmersion.dle")

rgl ove = i nmersion. addCyberd ove()

# The vizuniverse library knows how to link up the glove to the hand internally, so th
ere is no need to do anything further with it

# Create a conposite object and fill it with all the objects we have just created
conp = VU. VUConposi teTrackers()
conp. storeTracker (conp. HEAD, headfi nal)



conp. storeTracker (conp. LHAND, | hand)
conp. storeTracker (conp. RHAND, rhand)
conp. storeTracker (conp. LFOOT, |foot)
conp. storeTracker (conp. RFOOT, rfoot)
conp. storeTracker (conmp. H P, hi p)
conp. creat eRi ght Hand (rgl ove)

# Define an avatar representing the user
conp. cr eat eAvat ar None()

# Define a viewpoint that by default attaches to the user's head
conp. def i neVi ewpoi nt ()

# Finish off the conposite and return it
conp. fini shTrackers()
return conp

#

# ---- DO NOT EDI T ANYTHI NG BEYOND THI S PO NT, THE ABOVE VARI ABLES AND CODE CONTROL EVERYT
HNGINTH S FILE ----

#

# This script uses many recent Vizard features, so this version check is inportant
viz.requireVersion ("3.16.0009")

# Bring in the vizuniverse library to provide the classes we need
i mport vizuniverse as WU
i mport hand

def init(nmode=0):
"""Declare a function that sets up our tracking, input, and display infrastructure"""
gl obal createCustonConposite

# Detect if there is a manager in vizuniverse already, if so then skip this step
if getManager() is not None:
if node is not O:
VU. Fat al Error (" The vi ztracker.go() statenent was called with argunents but the
manager has al ready been initialized\nMake sure that you call viztracker.go() before any
ot her viztracker.add() calls")

viz.logNotice("Detected a previously configured vizuniverse nanager, so will reuse
that and ignore viztracker settings")
return

# Create a default manager and keyboard controller which are always used
manager = VU VUManager ( debugkey=TRACKER _DEBUG KEY)
keypad = VU. VUTr acker Nuneri cKeypad (startpos=[0,0,0], starteuler=[0,0,0])

# Create a conposite variable that we will now work on configuring in the follow ng st
eps
comp = None

# Try to execute the local createCustonConposite() function first
try:

conpfunc = creat eCust onConposite # This should throw an exception
except NameError:

conpfunc = None



comp = None
if compfunc is not None:
conp = conpfunc()
viz.l ogNotice(' Usi ng createCustonConposite() in viztracker, which has been | oaded
and created a conposite')

# If the conposite is still not valid then we need to look in the vizsetupcfg.py files
for configuration settings
if comp is None:

# Add the user's Desktop and | ocal APPDATA folder to the default path, and we wil |
try to |l oad any configuration files fromthere

# W search the desktop first, fall back to the APPDATA folder which is where the
denp CD wites to, and while we search the

# remaining Vizard path, these files are not included in the installer, so if noth
ing is found we have sane defaults in here.

# Note that the current directory is also included in the search path as well, so
this can al so be used.

i mport os

i mport sys

deskt opDat aPath = os. path.join(os. environ[' USERPROFI LE' ], ' Desktop')

sys. pat h. append( deskt opDat aPat h)

appDat aPath = os. path.join(os. environ[' APPDATA ], WrldViz', "' VizSetup')

sys. pat h. append( appDat aPat h)

# Now lets try to inport vizsetupcfg and see if it works for us
try:
i mport vizsetupcfg
viz.logNotice("Found % file, using supplied createCustonConposite() function"
% vi zsetupcfg. __file__.replace(os. environ[' USERPRCFI LE' ], ' %JSERPROFI LE% ). repl ace(o0s. env
i ron[' APPDATA' ], ' %APPDATA% ))
i f hasattr(vizsetupcfg, "createCustonConposite"):
creat eCust omConposite = vizsetupcfg. createCust onmConposite
el se:
creat eCust omConposi te = None
VU. Fatal Error ("There is no createCustonConposite() nethod in the vizsetup
cfg.py file, delete the file and regenerate it using the [atest setup tool")
except I nportError:
# If we could not find the vizsetupcfg.py file, then we need to use the hard c
oded defaults that follow
creat eCust omConposite = None

# Now try executing the code and generate a conposite
i f createCustonmConposite is not None:
# Execute the conposite creation code, which is responsible for creating a var
iable called "conp"
conp = createCustonConposite()

# Did we get a conposite? If not then sonme kind of error has occured but this
shoul d not be possible, any exception woul d have happened at the exec()
if comp is None:
VU. Fatal Error ("The createCustonConposite() in vizsetupcfg.py did not crea
te a valid conposite object, delete the file and regenerate it")

# In this case, we failed to find a createCustontConposite() or failed to find vizs
etupcfg.py, so lets just create a default conposite
el se:
conp = VU. VUConposi teTrackers()
i f DEFAULT_HANDS is True:
viz.l ogNotice("Using default configure values for desktop w th nouse-based



hand")
conp. storeTracker (conp. HEAD, VU. VUTr ackerVirtual (startpos=[0,1.8,0], type
=' Keyboard"', fixedHei ght=Fal se))
conp. tracker _out put [ conp. LHAND] = VU. VUTr acker Mouse2D()
conp. copyHandOri FronHead() ;
conp. createLeft Hand (hand. Mul ti | nput Sensor (pi nchButtons=[viz. KEY_PAGE_UP
vi z. KEY_PAGE_DOWN, vi z. MOUSEBUTTON_LEFT, vi z. MOUSEBUTTON_RI GHT], fi stButtons=[vi z. MOUSEBUTTO
N_M DDLE] ) )
el se:
viz.logNotice("Using default configure values for desktop keyboard/ nouse c
ontrol s")
conp = VU. VUConposi teTrackers()
conp. storeTracker (conp. HEAD, VU. VUTrackerVirtual (startpos=[0,1.8,0], type
=' MobuseKeyboard', fixedHei ght=Fal se))
conp. fini shTrackers()
conp. set Vi ewType( VU. VT_DESKTOP)
conp. def i neVi ewpoi nt ()
conp. cr eat eAvat ar None()

# W will now have a valid conposite object, so lets now add it to our global nanager
conp. addDr i ver Node( keypad)

conp. finishTrackers() # Refinish the trackers to nmake sure the keypad is inplenented
manager . addConposite (conmp, "MainUser")

# Set up an external viewpoint so we can hit right shift to see different outside view
S

ev = VU. VUExt er nal Vi ewpoi nt ( pos=VI EAPOl NT_EXTERNAL_PGCSI TI ON, key=VI EWPOl NT_EXTERNAL_ KE
Y, target=conp. get Vi ewpoi nt Source())

# Make the manager active, and set internals so that it is accessible getManager()
manager . go( node)

# Start up the VRPN server by default, so other systems can extract tracker data
#manager . st art VRPNSer ver ()

# ---- The following code is the glue that nmakes things work like the old viztracker inter
face ----

def get Manager():

"""Returns back a handle to the active nmanager, None if not created yet"""
return VU. get Manager ()

def go(node=0):
"""This method should be called if you want to setup display attributes and things lik
e that, is a replacement for calling viz.go()"""

# | f the user has supplied a nbde value, generate an error if the manager has al ready
been init'ed earlier

i f getManager() is not None and node is not O:

VU. Fat al Error (" The vi ztracker.go() statenent was called with argunents but the man
ager has already been initialized\nMake sure that you call viztracker.go() before any othe
r viztracker.add() calls")

# We now initialize the nanager if it does not exi st
i f get Manager() is None:
init(node) # Note that this function calls viz.go() via the VUvanager cl ass

def getHandList():



"""This method is used to retrieve a |ist of hands inplenmented by the viztracker file"

# Make sure the nanager is inplenented
i f get Manager() is None:
init()
# Return the hand |i st
return get Manager (). get HandLi st ()

def get (name):

"""Use the conmposite manager dictionary to look up a reference in the global list"""
i f get Manager() is None:
init()

return get Manager (). get (nane)

def _addTracker():
"""Internal method for requesting trackers for various body |ocations"""

# Firstly, we need to nmake sure the manager is inplenented
i f get Manager() is None:
init()

# Grab a handle to the main user in the nanager object
mai nuser = get Manager (). get Conposite(0)

# Each time the add() mnmethod is called, we return the correspondi ng tracker back, |ega
cy viztracker interface

viz.logNotice('Returning viztracker for head")

yi el d mai nuser. get Tracker (mai nuser. HEAD)

viz.logNotice('Returning viztracker for left hand")
yi el d mai nuser. get Tracker (mai nuser. LHAND)

viz.logNotice('Returning viztracker for right hand")
yi el d mai nuser. get Tracker (rmai nuser. RHAND)

viz.logNotice('Returning viztracker for left foot")
yi el d mai nuser. get Tracker (rmai nuser. LFOOT)

viz.logNotice('Returning viztracker for right foot")
yi el d mai nuser. get Tracker (rmai nuser. RFOOT)

viz.logNotice('Returning viztracker for the hip")
yi el d mai nuser. get Tracker (mainuser. Hl P)

_data = viz.Data()
_data.trackerGen = _addTracker ()
_data.options = {}

def add(**kw):

"""Add a 6DOCF tracker object"""

_data.options = kw

try:
return _data.trackerGen. next ()

except Stoplteration:
viz.logError('** ERROR viztracker has no nore trackers')
return None

def addPos(**kw):



"""Wapper to add a 6DOF tracker object"""
return add(kw)

def addOri (**kw):
"""Wapper to add a 6DOF tracker object"""
return add(kw)

# This viztracker file is also able to run itself and show a sinple deno when not inported
directly
if _nane__ =="__main__":

# Load the 3D world in
viz.add ('ogallery.osgh")

# Use the above viztracker go() function, which will call viz.go() for us, and set up
vi ewpoi nts and everything el se

go()

# viztracker also includes a library of tracking functions that can be used by custoners i
n their scripts, and

# so these are included here as well. You can use these w thout having to run any of the a
bove code.

fromviztrackerutils inport *



