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- Status of Work

+ ISO/IEC 19777-6 X3D Language Binding: Python
— NWIP to be prepared




" | X3D Python Language Binding Concepts

« What is Python language binding?
— X3D scene access interface using Python language
« Specify 19775-2 X3D Scene Access Interface using Python language
— Development of Python programs using X3D data types and functions
— X3D scene read, update, store, and exchange in Python applications
« Scope
— Provides a browser implementation independent way of accessing a browser's
capabilities via the languages

— Provides a set of implementation independent base classes and interfaces that
represent possible interactions with an X3D scene through an SAl

— Provides a Python API format for X3D scene access



- A Simple Example of X3D Scene Access API

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

<X3D>
<Scene>

<Background skyColor='1 1 1'/>

<Viewpoint description="'Book View'
orientation="-0.747 -0.624 -0.231 1.05' position="-
1.81 3.12 2.59'/>

<Shape>
<Box size='1 2 3'/>
<Appearance>
<Material/>
</Appearance>
</Shape>
</Scene>
</X3D>

X3D

X3D Scene Access Interface (SAI)




- A Sample of X3D Scene Access APl (C++)

getX3D (&pX3D)
getScene(&pScene)
getBackground(&pBackground)
getViewpoint(&pViewpoint)
getShape(&pShape)
getBox(&pBox)
getApperance(&pAppearance)
getMaterial(&pMaterial)

setX3D (pX3D)

setScene(pScene)
getX3D setX3D setBackground(pBackground)
getScene setScene setViewpoint(pViewpoint)
getBackground | setBackground SeiéhapeépShape)
getViewpoint setViewpoint setBox(pBox)
getShape setShape setApperance(pAppearance)
getBox setBox setMaterial(pMaterial)
getApperance setApperance X3D C++ encoding
getMaterial setMaterial X3D Scene Access Interface (SAl)




- A Sample of X3D Scene Access API (C#)

getX3D (pX3D)
getScene(pScene)
getBackground(pBackground)
getViewpoint(pViewpoint)
getShape(pShape)
getBox(pBox)
getApperance(pAppearance)
getMaterial(pMaterial)

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

setX3D (pX3D)
setScene(pScene)
setBackground(pBackground)
setViewpoint(pViewpoint)
setShape(pShape)
setBox(pBox)
setApperance(pAppearance)
setMaterial(pMaterial)

X3D Scene Access Interface (SAl)

X3D C# encoding




- A Sample of X3D Scene Access API (Python)

getX3D (pX3D)
getScene(pScene)
getBackground(pBackground)
getViewpoint(pViewpoint)
getShape(pShape)
getBox(pBox)
getApperance(pAppearance)
getMaterial(pMaterial)

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

setX3D (pX3D)
setScene(pScene)
setBackground(pBackground)
setViewpoint(pViewpoint)
setShape(pShape)
setBox(pBox)
setApperance(pAppearance)
setMaterial(pMaterial)

X3D Scene Access Interface (SAl)

X3D Python encoding
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def Drawlzelf,:,u,z ),

self,usize = 4
selysize =y
self,zsize = 2

pointl = [zeliysize / 2.0, =selfysize / 2.0, =elf.zsize / -2.0]
point? = [=eliysize / 2.0, =elf.ysize / 2.0, =clf.zsize / 2.0]
pointd = [seliysize / 2.0, selfysize / -2.0, =elf.zsize / 2.0]
pointd = [seliusize / 2.0, =elfysize / -2.0, =elf.zsize / -2.0]
points = [selxsize / -2.0, ==l ysize / -2.0, =clf.zsize / 2.0]
points = [selfxsize / -2.0, =eliysize / 2.0, =eli.zsize / 2.0
pnoint? = [selixsize / -2.0, =eliysize / 2.0, =clf,zsize / -2.0]
point8 = [zeliysize / -2.0, =elfysize / -2.0, =elf.zsize / -2.0]



glBeginiGL_QUADS)

glVertex3fipoint! )
alvertes3fvipointz)
glVertex: 3w paints)
glVertex: 3w paint7)

glVertex 3w pointd)
glVertex 3w pointd)
glVertex 3w pointd)
glVertex 3w points)

glVertex: 3w point2)
glVertex: 3w paintd)
glVertex: 3w paints)
glVertex 3w points)

glVertex 3w point?
glVertex 3w pointd
alvertex3fvipointd
alvertes 3w point]

e e e

glvertex 3w points
glVertex3fwipoints
glVertex 3w pointd
glVertex 3w point?

— e e e

gl¥ertax
gl¥ertax
gl¥ertax
glWartes .3

point]
pointd
point3
points

e
e e e

glEnd()
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= def Drawl(=clf, r, h, bottom, side):

ui = Ui_tdain'™Window()

selradius = r
self.height = h

glBegin{GL_TRIAMGLE _FAMN)
glVertex3fi0, 0, =c/f height)
angle = 0.0

for angle in range (0, 360)
glVertex3fisiniangle) = seliradius / 2, cos{anale) = seliradius / 2, 0)
glEnd()

glBegin{GL_TRIANGLE _FAN)
glVertex3i(0,0,0)
angle = 0.0
for angle in range(0, 360)
glMormal3f(0, -1, 0
glVertex3f{sinfiangle) = seliradius / 2, coslangle) = sel.radius / 2, 0)
glEnd()
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= def Draw(zel, r, b, top, bottom, side):
ui = Ui_hMainindow()

selfradius = r
selfheight = h

= =00

v =00

angle = 0.0
angle_stepsize = 0.01
CONST_PI = 3. 14159265

glBegin{GL_QUAD_STRIP)
=] far angle in self.myrangei0.0, 2 + CONST_PI, angle_stepsize)
% = =eli.radius = cos(angle)
y = selfradius = sinfangle)
gl¥ertex3fix, v, seli.height)

gl¥ertex3fix, v, 0.0)

glVertexfiself radius, 0.0, selfiheight)
glvertexdfiseli radius, 0.0, 0.0
glEnd()




glBegin{GL_POLYSGOMN)

angle = 0.0

far angle in sel.myrangei0.0, 2 « CONST_PI, angle_stepsize)
% = self.radius = cos(angle)
y = selfradius + sinfangle)
glvertex3fix, v, s=lfheight)

glVertexSfiself radius, 0.0, selfheight)
glEnd()

glBegin(GL_POLYSOM)

angle = 0.0

far angle in selimyrange(0.0, 2 « COMST_PI, angle_stepsize) !
% = selfradius = coslangle)
y = selfradius + sinfangle)
glVertex3Hix, v, O

glVertex i =elf radius, 0.0, 0)
glEnd()
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= def Drawizelf, r):

ui = Uitkain'™indow

COMST_PI = 314159265
lats = B0
longs = &0

fariin range (0, lats)
latd = float] CONST_PlI = { -0.5+float (i - 17/ lats 1)
z0 = float] sinflatl) )
zr0 = floatl cos(latd) )

latl = float { CONST_Pl = { -0.5 + float (i} / lats ) )
z1 = floatl sinflat1) )
zrl = float] cosilat!) )

glBeginiGL_QUAD_STRIP)

for jin range (0, longs)
Ing = 2 = CONST_PI = floatl j - 13/ longs
w = float { cosiling) )
y = float { sinflng) )

glMarmal3fix « zr0, v = zr0, z0)
alVertex3flx = zrl, v = zrl0, z0)
alMaormal3f(x = zrl, v = zr1, 21)
alVertex3flx = zrl, v = zrl, 21}

glEnd()



7 VR LAB

File  Wiew

FileOpen

Wertex | | Wire

Face

Wiew

v X3D
v Head
Meta
Meta
Meta
Meta
eta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
v Scene

Background
Viewpoint

v Transform
v Shape

v App...

Box
v Transform
“ Shape

v App...

Sph...
v Transform
“ Shape

v App...

Cyli..
v Transform

“ Shape
v App..

Cone




Wiew

FileOpen

Wertex

hijre

Face

v X3D
¥ Head
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
v Scene

Background
Viewpoint

w Transform
v Shape

v App..

Box
~ Transform
~ Shape

v App..

Sph...
~ Transform
v Shape

v App...

Cyli...
~ Transform

~ Shape
v App..

Cone




_KoreanCharacter02Chulx3d

>
5 VR LAB ~ 5

T File View

AL FileOpen Yertex Wire Face v Head
X3DNode
e Meta
Meta
View Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
v Scene
X3DNode
Vv X3DNode
v X3DNede
v X3DNo...

v 1ra..
v

(5]

Vv X3DNo...
D G

v




ISO/IEC NP 19777-6
X3D Python Language Binding
Annex C Examples
(Implementation)




Example 1. TouchSensor isOver event

. <?xml version="1.0" encoding="UTF-8"?>
. <IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" "http://www.web3d.org/specifications/x3d-3.0.dtd" >
<X3D profile="Immersive" >
<head>
<meta content="TouchSensorlsOverEvent.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="23 February 2005" name="imported"/>
<meta content="23 February 2005" name="revised"/>
<meta
content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-Edit.html" name="generator"/>
<meta content="VrmI|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.htm|" name="generator"/>
</head>
<Scene>
<Group>
<Shape>
<Appearance>
<Material DEF="MAT" diffuseColor="0 0 1"/>
</Appearance>
<Box/>
</Shape>
<TouchSensor DEF="TS"/>
</Group>
<Script DEF="SC" url="&quot;SAlExamplel.class&quot; ">
<field accessType="inputOnly" name="isOver" type="SFBool"/>
<field accessType="outputOnly" name="diffuseColor_changed" type="SFColor"/>
</Script>
<ROUTE fromField="isOver" fromNode="TS" toField="isOver" toNode="SC"/>
<ROUTE fromField="diffuseColor_changed" fromNode="SC"

toField="set diffuseColor" toNode:"MAT"i>




Example 1. TouchSensor isOver event (Implementation Overview)

* <Material DEF="MAT" diffuseColor="0 0 1"/>
<TouchSensor DEF="TS"/>
<Script DEF="SC" \Wrl="&quot;SAlExamplel.class&q
: <field accessTypes"inputOnly" name="isOver" type="

<field accessType="QutputOnly" name="diffuse r_change e="SFColor"/>

</Script> d/
- <ROUTE fromField="isOver" fromNode="TS" toField="isOver" toNode="SC"/>

<ROUTE fromField="diffuseColor cﬁgnqed" fromNode="SC" toField="set diffuseColor" tooNode="MAT"/>

ROUTE ROUTE
Touch Color Target
Sensor Change Node

isOver diffuseColor_changed




- ExamBIe 1. TouchSensor (Imglementation) (1)

from X3DLib import *
import sys, os

from PyQt5.QtWidgets import *

from PyQt5.QtGui import *

from PyQt5.QtCore import *

from PyQt5.QtWidgets import QApplication, QMainWindow, QWidget, QOpenGLWidget
import platform

class SAlExample(QOpenGLWidget):
m_pScene = CX3DScene()

lis = CX3DFieldEventListener()

RED = [1.0, 0.0, 0.0]
BLUE = [0.0, 0.0, 1.0]

def __init_(self, parent = None):
super(SAlExample, self).__init__(parent)

def initializeGL(self):
path = str(os.getcwd()) + "/2.x3d"
path = path.replace('WW','/")
self.m_pScene.Parsing(path)

glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)



- ExamBIe 1. TouchSensor (Imglementation) (2)

glShadeModel(GL_SMOOTH)
glEnable(GL_NORMALIZE)

glClearColor(0.0, 0.0, 0.0, 1.0)

glClearDepth(1.0)
glPolygonMode(GL_FRONT_AND_BACK, GL_FILL)

glEnable(GL_DEPTH_TEST)
glEnable(GL_TEXTURE_2D)

self.isOver = CSFBool(self.m_pScene.m_fields.get("isOver"))
self.diffuseColor = CSFColor(self.m_pScene.m_fields.get("diffuseColor_changed"))

self.m_pScene.m_TouchSensor.setField(self.isOver)
self.m_pScene.m_Script.setField(self.diffuseColor)

self.isOver.addX3DEventListner(self.lis)
def resizeGL(self, width, height):
glGetError()

aspect = width if (height == 0) else width / height

glViewport(0, 0, width, height)
glMatrixMode(GL_PROJECTION)
glLoadldentity()

gluPerspective(45, aspect, 0.1, 1000.0)
glMatrixMode(GL_MODELVIEW)
glLoadldentity()



- ExamBIe 1. TouchSensor (Imglementation) (3)

def paintGL(self):
glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT)
glLoadldentity()

glTranslatef(0.0,0.0,-5.0)

glRotatef(60.0, 1.0, 1.0, 0.0)

self.m_pScene.Draw()

glFlush()

self.update()

def mousePressEvent(self, event):
event = selfm_pScene.m_TouchSensor
selfisOver.setValue(True)
self.readableFieldChanged(event)
self.m_pScene.m_Script.setDiffuseColor(self.diffuseColor)
self.m_pScene.Draw()
selfupdate()

def mouseReleaseEvent(self, event):
event = selfm_pScene.m_TouchSensor
selfisOver.setValue(False)
self.readableFieldChanged(event)
self.m_pScene.m_Script.setDiffuseColor(self.diffuseColor)
self.m_pScene.Draw()
self.update()



- ExamBIe 1. TouchSensor (Imglementation) (4) .

def readableFieldChanged(self, evt):
if evt.getSource() == selfisOver:
if selfisOver.getValue() == True:
self.diffuseColor.setValue1(SAlExample.RED)
else:
self.diffuseColor.setValue1(SAlExample.BLUE)
else:
print("Unhandled event : ", evt)

if _name__=='_main__"
app = QApplication(sys.argv)
window = SAlExample()
window.setWindowTitle('SAlExample’)
window.setFixedSize(600,600)
window.show()
sys.exit(app.exec_())




. Example 1. TouchSensor isOver event.x3d (Implementation) (5)

On click, an event is generated
« On click, the color of the box is changed from blue to red.

 On click in the outside of the box, the color of the box is
changed to blue.




- ExamBIe 2. Create Nodes (Imglementation) (1)

from X3DLib import *
import sys, 0s

from PyQt5.QtWidgets import *

from PyQt5.QtGui import *

from PyQt5.QtCore import *

from PyQt5.QtWidgets import QApplication, QMainWindow, QWidget, QOpenGLWidget
import platform

class SAlExample(QOpenGLWidget):
m_pScene = CX3DScene()

def _init_ (self, parent = None):
super(SAlExample, self).__init_ (parent)

def initializeGL(self):
path = str(os.getcwd()) + "/3.x3d"
path = path.replace("#W#','/")
self.m_pScene.Parsing(path)

glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)




- ExamBIe 2. Create Nodes (Imglementation) (2)

glShadeModel(GL_SMOOTH)
glEnable(GL_NORMALIZE)

glClearColor(0.0, 0.0, 0.0, 1.0)

glClearDepth(1.0)
glPolygonMode(GL_FRONT_AND_BACK, GL_FILL)

glEnable(GL_DEPTH_TEST)
glEnable(GL_TEXTURE_2D)

self.shape = CShape(self.m_pScene.createNode("Shape"))
self.box = CBox(self.m_pScene.createNode("Box"))

self.shape.setGeometry(self.box)
self.m_pScene.m_Scene.addRootNode(self.shape)

def resizeGL(self, width, height):
glGetError()

aspect = width if (height == 0) else width / height

glViewport(0, 0, width, height)
glMatrixMode(GL_PROJECTION)
glLoadldentity()

gluPerspective(45, aspect, 0.1, 1000.0)
glMatrixMode(GL_MODELVIEW)
glLoadldentity()



- ExamBIe 2. Create Nodes (Imglementation) (3)

def paintGL(self):
glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT)
glLoadldentity()

glTranslatef(0.0,0.0,-5.0)

glRotatef(60.0, 1.0, 1.0, 0.0)

self.m_pScene.Draw()

glFlush()

self.update()

if _name_=="_main_"
app = QApplication(sys.argv)
window = SAlExample()
window.setWindowTitle('SAlExample’)
window.setFixedSize(600,600)
window.show()
sys.exit(app.exec_())




. Example 2. Create Nodes (Implementation) (4)




- ExamBIe 3. Per frame notification (ImBIementation) (1)

from X3DLib import *
import sys, 0s

from PyQt5.QtWidgets import *

from PyQt5.QtGui import *

from PyQt5.QtCore import *

from PyQt5.QtWidgets import QApplication, QMainWindow, QWidget, QOpenGLWidget
import platform

class SAlExample(QOpenGLWidget):
m_pScene = CX3DScene()

def __init_ (self, parent = None):
super(SAlExample, self).__init__(parent)

def initializeGL(self):
path = str(os.getcwd()) + "/3.x3d"
path = path.replace("##",'/")
self.m_pScene.Parsing(path)

glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)




- ExamBIe 3. Per frame notification (ImBIementation) (2)

glShadeModel(GL_SMOOQOTH)
glEnable(GL_NORMALIZE)

glClearColor(0.0, 0.0, 0.0, 1.0)

glClearDepth(1.0)
glPolygonMode(GL_FRONT_AND_BACK, GL_FILL)

glEnable(GL_DEPTH_TEST)
glEnable(GL_TEXTURE_2D)
print(self.m_pScene.children)

def resizeGL(self, width, height):
glGetError()

aspect = width if (height == 0) else width / height

glViewport(0, 0, width, height)
glMatrixMode(GL_PROJECTION)
glLoadldentity()

gluPerspective(45, aspect, 0.1, 1000.0)
glMatrixMode(GL_MODELVIEW)
glLoadldentity()




- ExamBIe 3. Per frame notification (ImBIementation) (3)

def prepareEvents(self):
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT)

self.frameTime = (int(round(time.time() * 1000)) - self.lastStartTime) / 1000.0
self.lastStartTime = int(round(time.time() * 1000))

if self.frameTime == 0:
return

fps = 1.0 / self.frameTime
s = "FPS: " + str(fps)

glColor3f(1.0, 1.0, 1.0)
glPushMatrix()
glRasterPos(0, 0)
forchins:
glutBitmapCharacter(GLUT_BITMAP_9_BY_15, ctypes.c_int(ord(ch)))

glPopMatrix()
glFlush()




- ExamBIe 3. Per frame notification (ImBIementation) (4)

def paintGL(self):
glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT)
self.prepareEvents()

glLoadldentity()
glTranslatef(0.0,0.0,-5.0)
glRotatef(60.0, 1.0, 1.0, 0.0)
self.m_pScene.Draw()
glFlush()

self.update()

if _name_=='_main_'
glutlnit()
app = QApplication(sys.argv)
window = SAlExample()
window.setWindowTitle('SAlExample’)
window.setFixedSize(600,600)
window.show()
sys.exit(app.exec_())




. Example 3. Per frame notification (Implementation) (5)

preparekvents()
FPS is calculated and displayed

17 SAlExample — X




- ExamBIe 4. Add dxnamic routes (Imglementation) (1)

from X3DLib import *
import sys, 0s

from PyQt5.QtWidgets import *

from PyQt5.QtGui import *

from PyQt5.QtCore import *

from PyQt5.QtWidgets import QApplication, QMainWindow, QWidget, QOpenGLWidget
import platform

class SAlExample(QOpenGLWidget):
m_pScene = CX3DScene()

lis = CX3DFieldEventListener()

def __init__(self, parent = None):
super(SAlExample, self).__init__(parent)

def initializeGL(self):
path = str(os.getcwd()) + "/5.x3d"
path = path.replace("WW','/")
self.m_pScene.Parsing(path)

glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)

glShadeModel(GL_SMOOTH)
glEnable(GL_NORMALIZE)

glClearColor(0.0, 0.0, 0.0, 1.0)

glClearDepth(1.0)
glPolygonMode(GL_FRONT_AND_BACK, GL_FILL)



- Example 4. Add dynamic routes (Implementation) (2)

glEnable(GL_DEPTH_TEST)
glEnable(GL_TEXTURE_2D)

self.touchTime = CSFTime(self.m_pScene.m_fields.get("touchTime"))
self.touchTime.addX3DEventListner(self.lis)

self.shape = CShape(self.m_pScene.createNode("Shape"))
self.box = CBox(self.m_pScene.createNode("Box"))
self.touchSensor = self.m_pScene.createNode("TouchSensor")

self.shape.setGeometry(self.box)
self.group = CGroup(self.m_pScene.createNode("Group"))

self.group.addChildren(self.shape)
self.group.addChildren(self.touchSensor)

self.m_pScene.m_Scene.addRootNode(self.group)

self.selfRef = CX3DScriptNode(self.m_pScene.getNode("SC"))
self.m_pScene.addRoute(self.touchSensor, "touchTime", self.selfRef, "touchTime")
self.m_pScene.m_TouchSensor.setField(self.touchTime)

def resizeGL(self, width, height):
glGetError()

aspect = width if (height == 0) else width / height

glViewport(0, 0, width, height)
glMatrixMode(GL_PROJECTION)
glLoadldentity()

gluPerspective(45, aspect, 0.1, 1000.0)
glMatrixMode(GL_MODELVIEW)



- ExamBIe 4. Add dxnamic routes (Imglementation) (3)

def paintGL(self):
glPolygonMode(GL_FRONT, GL_FILL)
glPolygonMode(GL_BACK, GL_FILL)

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT)
glLoadldentity()

glTranslatef(0.0,0.0,-5.0)

glRotatef(60.0, 1.0, 1.0, 0.0)

self.m_pScene.Draw()

glFlush()

self.update()

def mousePressEvent(self, event):
event = self.m_pScene.m_TouchSensor
self.readableFieldChanged(event)

def readableFieldChanged(self, evt):
if evt.getSource() == self.touchTime:
print("Poke!")
else:
print("Unhandled event : ", evt)

if _name_=="'_main_"
app = QApplication(sys.argv)
window = SAlExample()
window.setWindowTitle('SAlExample’)
window.setFixedSize(600,600)
window.show()
sys.exit(app.exec_())



Example 4. Add dynamic routes (Implementation) (4)

In the initialization
Create Scene > Group > Shape > Box > TouchSensor
On clicking Box, “Poke!” is displayed




- Work in Progress

+ 19777-6 NWIP preparation

Implementation of Python language bindings

= 19777-6 X3D scene access interface definition using Python

| « Python and PyOpenGL

Developing X3D Binding viewer programs with Python binding capability




