i mport viz

i mport vizact

i mport vizmat

i mport viztask
i mport vizinfo
i mport hand

# Various constants that are used in this file which you m ght want to tweak

GRAB_SELECT_PCSSI BLE_ALPHA
es
GRAB_SELECT ALPHA = .4 # Transparency to use for objects that have been sel ected

.2 # Transparency to use for candidate sel ection boundi ng box

WVEI GHT_OF _CURRENT_VELOCI TY
t he nonent though

.5 # Used for conputing velocity, not really used anywhere at

BB_EXTRA _SCALE = 1.0 # Extra scaling to apply to bounding box to make sure it is a bit
l arger than the object inside it

SNAP_DI STANCE = 0.2 # M ni mum di stance to snap object to the end position

ANGLE_ M N DI FF = 10

cl ass G abHandLi st:
This is a wapper class that takes in a hand |list and processes each one with G abHand

This is the main object you should be using, or an inherited version. Do not call G ab
Hand directly.

@aramobjlist: a list of shapes you would Iike to control using the hands

@aram handlist: a list of hands, this would typically be acquired using a VUvanager g
et HandLi st () rmet hod

@aram springs: (default=True) tells the code to use physics springs instead of direc
t grab, springs enforce proper novenments

@ar am grabCenter: (default=False) should the grab always link the spring to the cente
r of the object, or wherever we do the grab (make sure the radius doesn't extend too far f
romthe object!)

@ar am grabPosOnl y: (defaul t=Fal se) when grabbing, normally we link the orientation to
the hand. Wth this set to True, the object can rotate freely around a position only.

@ar am hi ghlight: (default=True) should we put a transparent box around the selection

@aram rot at eFi t Box: (default=False) try to rotate the bounding box to best fit the ob
ject, use the object rotation to help (currently not inplenmented!)

def __init_ (self, objlist, handlist, *args, **kw):
debug = Fal se
sel f. Li stOf GrabHands = []
# Traverse through each hand in the list and create a GrabHand class to handl e eac
h one
for eachhand in handlist:
test _hand_obj = eachhand. get Gesture() # Debugging to test if the supplied obje
ct is a valid hand object or not, if this fails you will get an exception
i f eachhand. confi gDebugPrinitives:
debug = True
newG abHand = GrabHand (objlist, eachhand, *args, **kw)
sel f. Li st OF GrabHands. append( newG abHand)
# Show useful debugging information if we are in debug node
i f debug:
info = vizinfo.add("""
Hand debuggi ng i s enabl ed:
Yel | ow spheres show pi nching detector sizes



Green sphere shows the selection region, linked to either the fist or finger tip
Red sphere shows punching solid, which is only active when the fist is enabl ed
")

info.drag(viz.ON

i nfo.scal e(0.75,0.75)

cl ass PinchDet ect:

This class handl es detecting when a pinch gesture has been activated, testing the inde
x finger and thunb

@ar am i nput Hand: The hand nodel to extract the finger tips from

@ar am debug: Shoul d we show debuggi ng prinitives or not

@ar am pi nchRadi us: The radius of the finger tip prinitives, these spheres nust touch
to detect a pinch gesture

def __init_ (self, inputHand, debug, pinchRadius):
sel f. i nput Hand = i nput Hand
sel f. pi nchRadi us = pi nchRadi us
vi zact . onupdat e(vi z. PRI ORI TY_PHYSI CS+1, sel f . refresh)
sel f.finger = inputHand. get Fi nger Ti pLi nkabl e( hand. | NDEX)
sel f. thunb = i nput Hand. get Fi nger Ti pLi nkabl e( hand. THUVB)
sel f. pinched = Fal se
self. __lastgesture = hand. GESTURE_UNKNOMN
sel f. debug = debug
i f debug:
# Create yell ow spheres to show the pinch regions
i mport vizshape
sphere = vi zshape. addSpher e( radi us=pi nhchRadi us)
sphere.color(1,1,0)
sphere. pol yMode(vi z. POLY_W RE)
viz.link (self.finger, sphere)
sphere = vi zshape. addSpher e( radi us=pi nhchRadi us)
sphere.color(1,1,0)
sphere. pol yMode(vi z. POLY_W RE)
viz.link (self.thunb, sphere)

def refresh(self):
fpos = viz.Vector(sel f.finger.getPosition(viz. ABS GLOBAL))
t pos vi z. Vector (sel f.thunb. getPosition(viz. ABS GLOBAL))
di ff fpos - tpos
if diff.length() < 2*self. pinchRadi us:
gesture = hand. GESTURE_PI NCH_I NDEX
sel f. pinched = True
el se:
gesture = hand. GESTURE_UNKNOMW
sel f. pinched = Fal se
if self.__lastgesture is not gesture:
#Create event and send it for this hand since there has been a change
e = viz. Event ()
e. hand = sel f.i nput Hand
e.gesture = gesture
e.ol dGesture = self.__lastgesture
self. lastgesture = gesture
vi z. sendEvent (hand. HAND _GESTURE_EVENT, e)



cl ass G abHand:

This class handles all the physics associated with a single hand grabbing an object. Y
ou shoul d

not use this class directly, instead use the G abHandLi st class above which gets the
i st of hands

fromvizuni verse automatically for you.

def __init_ (self, grabNodes, inputHand, springs=True, grabCenter=Fal se, grabPosOnly=F

al se, highlight=True, rotateFitBox=Fal se):

sel f. ot her G abbedNode = None

# Save incoming settings

sel f.springs = springs

sel f. punching = True # Punching is always enabled, but only works if springs are e
nabl ed bel ow

sel f. punchRadius = 0.1 # For sone reason, you cannot nake this too snmall, or the p
hysi cs ball just junmps around too much

sel f.grabCenter = grabCenter

sel f. grabPosOnly = grabPosOnly

sel f. highlight = highlight

sel f.rotateFi t Box = rotateFitBox

# Some variables that we use the hand object to supply via vizuniverse create*Hand
*() nethods
i f hasattr(inputHand, "configPinchEnable"):
sel f. pinchGrab = input Hand. confi gPi nchEnabl e
el se:
print "hand. configPi nchEnabl e not set, so using True by default”
sel f.pinchGrab = True

i f hasattr(inputHand, "configFingerRadius"):
sel f. pi nchRadi us = i nput Hand. confi gFi nger Radi us

el se:
print "hand. confi gFi nger Radi us not set, so using 0.01 by default"
sel f. pinchRadi us = 0.01

i f hasattr(inputHand, "configTouchRadi us"):
sel f. grabRadi us = i nput Hand. confi gTouchRadi us

el se:
print "hand. configTouchRadius is not set, so using 0.1 by default"
sel f.grabRadius = 0.1

i f hasattr(inputHand, "configDebugPrintives"):
sel f. debug = i nput Hand. confi gDebugPrimtives

el se:
print "hand. configDebugPrinmitives is not set, so using False by default”
sel f. debug = Fal se

# Scale all the radius values by the size of the hand in case it has been adjusted
i f hasattr(inputHand, "configHandSi ze"):

sel f. handSi ze = i nput Hand. confi gHandSi ze
el se:

sel f. handSi ze
sel f. punchRadi us *
sel f. pi nchRadi us *
sel f. grabRadius *

1.0 # Hands are usually 1.0 unless specially nodified
sel f. handSi ze
sel f. handSi ze
sel f. handSi ze

# Make a copy of the supplied input object |ist
sel f. grabNodes = []
for node in grabNodes:



sel f. grabNodes. append( node)
sel f. grabbedNode = None # No currently grabbed object

# Store the supplied hand in this object
sel f. handMbdel = i nput Hand

# This is the box we show if the object is selected, hide it initially until neede

sel f.sel ect Node = viz.add(' box.wl")

sel f. sel ect Node. dr awOr der ( 1000, bi n=vi z. Bl N_TRANSPARENT) # Force this object to be
drawn | ater than anything el se, because the depth sort is not always perfect

sel f. sel ect Node. vi si bl e(0)

# We create a bounding sphere to use for collisions with other objects
i mport vizshape
if self.debug:
# Create a green sphere to show the collision region for finding natches with
ot her objects
sel f . handSphere = vi zshape. addSpher e(radi us=sel f. grabRadi us)
sel f. handSphere. col or (0, 1, 0)
sel f. handSphere. pol yMode(vi z. POLY_W RE)
el se:
sel f. handSphere = vi z. addG oup()
sel f . handSphere. col | i deSpher e(radi us=sel f. grabRadi us)
sel f. handSphere. di sabl e(viz. PHYSICS) # Don't allow this object to nove anything ar
ound

# Deci de whether we are doing pinch or fist-based grabbing
if self.pinchG ab:
# Wth pinches, attach the collider to the thunmb tip, this is because the thum
b does not
# move when in clicker node, so you can be sure the bounding sphere will not c
hange. When
# in notion capture node, the finger and thunb will come together, so it doesn
"t matter
# whet her we use the index or thunb.
link = viz.link (sel f.handModel . get Fi nger Ti pLi nkabl e( hand. THUMB) , sel f. handSph
ere, enabl ed=Fal se)
el se:
# Use the whole hand, the user nust forma fist to do a grab
link = viz.link (self.handModel, self.handSphere, enabl ed=Fal se)
# Make sure the priority is right so the link is updated before we do the intersec
tion testing
vi zact . onupdat e (vi z. PRI ORI TY_PHYSI CS+0, |ink. update)

# Always create a punching physics object, but it may not be actually active later

on
if self.debug and sel f. punching:
# Create a red sphere that we can use for punching things if needed
sel f. punchSphere = vi zshape. addSpher e(r adi us=sel f. punchRadi us)
sel f. punchSphere. col or (1,0, 0)
sel f. punchSpher e. pol yMbde(vi z. POLY_W RE)
el se:
sel f. punchSphere = vi z. addG oup()
sel f. punchSphere. col | i deSpher e(radi us=sel f. punchRadi us, friction=0.0001, density=2
00)
sel f. punchSphere. di sabl e(viz. PHYSICS) # Don't allow this object to nove anything a
round

sel f. punchSphere.visible(0) # Only shown if the fist gesture is active



# Add event handling for the hand, note the | anbda notation below It acts as a f
[ter so that
# onCesture only gets called when the condition matches. See the vizact. onevent ()
docs for nore
# info on why we use this.
vi zact . onevent (hand. HAND_GESTURE_EVENT, | anbda e: (e.hand==sel f. handMvbdel, e), se
f. onFi st Gesture)
if self.pinchG ab:
Pi nchDet ect (sel f. handMbdel , debug=sel f. debug, pinchRadi us=sel f. pi nchRadi us)
vi zact . onevent (hand. HAND_GESTURE_EVENT, | anbda e: (e.hand==sel f. handMvbdel , e),
sel f. onPi nchGest ure)

# Recal cul ate the intersections and object notion every frane
vi zact . onupdat e(vi z. PRI ORI TY_PHYSI CS+2, sel f. update)

# Need to conpute velocity so we can throw objects, possibly this code is not even
used?

sel f.l ast Pos = None

self.local Vel ocity = vizmat. Vector([0,0,0])

vi zact . onupdat e(vi z. PRIORI TY_PHYSI CS- 2, sel f. computeVel ocity)

def onFistGesture(self, e):
if e.gesture == hand. GESTURE_FI ST
if self.debug: print "CGesture Fist Start"
sel f. grab( hand. GESTURE_FI ST)
elif e.oldGesture == hand. GESTURE_FI ST
if self.debug: print "CGesture Fist Stop"
sel f. rel ease( hand. GESTURE_FI ST)

def onPinchGesture(self, e):
if e.gesture == hand. GESTURE_PI NCH_| NDEX:
if self.debug: print "Gesture Pinch Start"
sel f. grab(hand. GESTURE_PI NCH_I NDEX)
elif e.oldGesture == hand. GESTURE_PI NCH_| NDEX:
if self.debug: print "Gesture Pinch Stop"
sel f. rel ease( hand. GESTURE_FI ST)

def update(self):
i f self.grabbedNode:
# If sonmething is already grabbed, then re-position a transparent selection bo

sel f. sel ect Node. al pha( GRAB_SELECT_ALPHA)
sel f. positionSel ecti onBox(sel f.grabbedNode)
el se:
# We have nothing grabbed, so lets see if we have an intersection
grabltem = sel f. handl ntersect ()
if grabltem
# If we found sonething, put a transparent selection box to indicate it is
a candi date
if self.highlight:
sel f. sel ect Node. vi si bl e(viz. ON)
sel f. sel ect Node. al pha( GRAB_SELECT_POSSI BLE_ALPHA)
sel f. positionSel ecti onBox(grabltem
el se:
# We did not find anything, so hide the transparent selection box for now
sel f. sel ect Node. vi si bl e(vi z. OFF)

def positionSel ectionBox(self, grabltem:



bb = grabltem get Boundi ngBox(vi z. ABS_G.OBAL)

sel f. sel ect Node. set Scal e([ bb. wi dth * BB_EXTRA SCALE, bb. hei ght * BB _EXTRA SCALE, b
b. depth * BB_EXTRA SCALE])

sel f. sel ect Node. set Posi ti on(bb. center)

def handl ntersect(self):
list = viz.phys.intersectNode(sel f.handSphere)
if len(list) > O:
sel ectedl t enDi stance = 999999
sel ectedltem = None
handPos = sel f. handSphere. get Posi ti on(vi z. ABS G_.OBAL)
for itemin list:
if ((itemin self.grabNodes) and (item ! = sel f.other G abbedNode)):
d = vizmat. Di stance(handPos, item getPosition(viz. ABS GLOBAL))
if selectedltenDi stance > d:
selectedltem = item
sel ectedltenDi stance = d
sel f.onlntersect(sel ectedltem
return sel ectedltem

sel f. onl ntersect (None)
return None

# Methods that can be overridden if you want to do things after an object is grabbed,
currently we do not hing
def post GrabAction(self):
#vi z. di sabl e(vi z. DYNAM CS)
pass
def post Rel easeAction(self):
pass

def onlntersect(self, selectedltem:
pass
def grab(self, gesture):
# Are we al ready grabbing? (either pinch or fist already)
if not self.grabbedNode:
# W do not have anything in our hands
sel f. grabbedNode = sel f. handl ntersect()

# Test to see if we should inplenent punching
i f self.punching and not self.grabbedNode and gesture is hand. GESTURE FI ST and
sel f. springs:
# Punching node is on, gesture was a fist, and no object found, and spring
s are on, so lets activate our punchi ng object
sel f. punchSpher e. enabl e(vi z. PHYSI CS)
sel f. punchSphere. vi si bl e(1)
sel f. punchSphere. set Position (self.handSphere. getPosition(viz. ABS_ GLOBAL),
Vi z. ABS_GLOBAL)
sel f. grabbedNode = sel f. punchSphere

# Decide if we are grabbing with a pinch, or if we are doing a |large scale fis
t grab
if gesture is hand. GESTURE_FI ST
target = self.handModel # Fists use the main hand, so when the thunb noves
inon a fist event the object doesn't rotate
el se:
target = self.handSphere # Fine pinch grabs, where the thunb rotation is u
sed



# If we found a node to grab then lets go ahead and do it
if self.grabbedNode:
if self.springs:
sel f.start Spring(sel f.grabbedNode, target)
el se:
self.start Gab(sel f.grabbedNode, target)
sel f. post G abAction()
el se:
# (bj ect already being grabbed
if self.debug: print "Last grab event ignored since object already grabbed"

def rel ease(self, gesture):
if self.grabbedNode == sel f. punchSphere:
sel f. punchSpher e. di sabl e(vi z. PHYSI CS)
sel f. punchSphere. vi si bl e( 0)
i f self.grabbedNode:
# W have an object, so lets release it
if self.springs:
sel f. endSpring()
el se:
sel f. endG ab()
sel f. post Rel easeActi on()
sel f . grabbedNode = None

# Here is an inplenentation that uses pure viz.grab, it does not inplenent physics pro
perly, and you can push a can under the conveyor belt
def startG ab(self, obj, target):
#from Rear Spar _V12 inport OpenPart
#if target in grabNodes:
self.grablink = viz.grab (target, obj, absol ute=True)
#vi z. enabl e(vi z. PHYSI CS)
#sel f. grabbedNode. enabl e(vi z. PHYSI CS)
def endG ab(self):
di stance = vi zmat. Di stance(sel f. grabbedNode. end_matri x. getPosition(), self.grablin
k.getDst().getPosition())
sel f. grablink.renove()
#roi sin ncconnell 12th march put di stance above end |ink
angl eDi fference= vizmat. Di st ance(sel f. grabbedNode. end_natri x. get Position(), self.g
rabl i nk.getDst().getPosition())
#TODO angl e di ference conpare current
#use quaternions instead of euler maybe
#angl eDi f ference = sel f. grabbedNode. end_natri x. get Eul er() self.grablink.getDst().qg
et Eul er())
angl eDi fference = 0
i f (di stance<SNAP_DI STANCE)
sel f. grabbedNode. set Mat ri x(sel f. grabbedNode. end_natri x)
sel f. gr abbedNode. di sabl e(vi z. PHYSI CS)
sel f . gr abbedNode. enabl e(vi z. PHYSI CS)

# This is a proper inplenentation of physics using springs, this is the preferred way
to do these things at the nonent
def startSpring(self, obj, target):
# We need to setup a spring to inplenent the grab operation. Also, we need to sche
dule a task to
# constantly update the spring dest position, you need to do this each frame as th
e hand noves around
# For the constants, they work as foll ows:



# linearKd - force applied by spring to the object, higher is nore force
# linearKs - danpening of the spring, higher values slow down the tine it takes fo
r the object to react to the spring
# angul arKd - unsure, not docunented
# angul arKs - unsure, not docunented
if self.grabPosOnly:
self.spring = obj.addSpring(viz.LINK PGS, |inearKd=70, |inearKs=1000, angul arK
d=. 3, angul ar Ks=3)
el se:
self.spring = obj.addSpring(viz.LI NK_ALL, |inearKd=70, |inearKs=1000, angul arK
d=. 3, angul ar Ks=3)

# Create a target object that we can nmap our desired position and orientation on t

self.targetobj = viz.addG oup()

self.targetobj.setMatrix(obj.getMatrix(viz. ABS GLOBAL), viz. ABS G.OBAL)

self.springGab = viz.grab (target, self.targetobj)

sel f. springUpdate = viztask.schedule (self.repositionSpringTask(obj, target, self.
targetobj))

# We use spring offsets if we want the grab to occur where the hand is currently,
not at the center of the object
if self.grabCenter is False:
# These lines set up springs. Both local and gl obal seemto work now. G obal g
rabs seemto explode sonetines if you push hard enough
#sel f.spring.setOffset([1,0,0], viz.REL_LOCAL) # Sinple test of |ocal grabbing
self.spring.setOFfset(target.getPosition(viz. ABS GLOBAL), viz.ABS GLOBAL) # At
tach spring at the location the hand is at

def endSpring(self):
sel f.spring. renove()
sel f.springUpdate. kill ()

def repositionSpringTask(self, obj, destpos, destori):
# Update the position of where the spring should connect to
whil e True:
sel f.spring. setPosition (destpos.getPosition(viz. ABS GLOBAL))
sel f.spring. setQuat (destori.getQuat(viz. ABS GLOBAL))
yi el d None

# Reconpute the velocity, which is needed for physics interactions for some reason? No
t sure if this even gets used.
def conputeVel ocity(self):
current Pos = vizmat. Vector (sel f. handSphere. get Position(viz. ABS GLOBAL))
if self.lastPos:
speed = vizmat. Di stance(currentPos, self.lastPos) / viz.getFranmeEl apsed()
currentVel = vizmat.Vector( vizmat. VectorToPoint(self.lastPos, currentPos), no
rmal i zed=True )
current Vel *= speed
current Vel *= WEl GHT_OF_CURRENT_VELOCI TY

self.local Vel ocity *= (1.0-WEl GHT_OF CURRENT_VELCCI TY)
self.local Vel ocity = vizmat. Vector( currentVel + self.localVelocity )

sel f.l ast Pos = current Pos

if _nane__ =="_ main_":
ks = hand. KeySensor (' ', gest ur eDown=hand. GESTURE_FI ST, gest ur eUp=hand. GESTURE_FLAT_HAND)



# Reversing the argunment order causes probl ens
ahand = hand. HandModel ( ks)
ahand. confi gFi nger Radi us = 0. 01
ahand. confi gTouchRadi us 0.1
ahand. confi gPi nchEnabl e True
ahand. confi gDebugPrimtives = True

G abHandLi st (obj list=[viz.addG oup()], handlist=[ahand])
vi z.go()

Vi z. Mai nVi ew. set Position(-0.5,0.5,0.5)

vi z. Mai nVi ew. | ookat (0, 0, 0)



