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#!/ usr /bin/ env python
# - * - Python - * -

import visual
import time

from geo import *
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class AxesXYZ( visual.frame ) :
members=[]
def __init __(self, size=0.1) :

visual.frame.__ init __(self)
self.x_axis =visual.arrow (axis=(size,0.0,0.0))
self.x_axis.color =visual.color.red
self.x_axis.frame =self
self.y_axis =visual.arrow (axis=(0.0,size,0.0))
self.y_axis.color =visual.color.green
self.y_axis.frame =self
self.z_axis =visual.arrow (axis=(0.0,0.0,size))
self.z_axis.color =visual.color.blue
self.z_axis.frame =self
AxesXYZ.members.append(self)

class ─ ≢
♩♇ⱪ꜠ⱬꜟ≢

⅜ ≡ↄ╢
≤◒ꜝ☻ ─

≤⌂╢

◒ꜝ☻ │
₈◒ꜝ☻ .

₉─ ≢
▪◒☿☻≢⅝╢
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def visible( self,vv =1) :
self.x_axis.visible =vv
self.y_axis.visible =vv
self.z_axis.visible =vv

def resize( self,size =0.1) :
self.x_axis.length =size
self.y_axis.length =size
self.z_axis.length =size
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@classmethod
def visible_all ( cls,vv =1):

for mm in cls.members :
mm.visible ( vv)

@classmethod
def resize_all ( cls,size =0.1):

for mm in cls.members :
mm.resize (size) 

◒ꜝ☻ⱷ♁♇♪
─

◒ꜝ☻ⱷ♁♇♪
─ ≢│◒ꜝ☻

│↓─ ≢
╙▪◒☿☻≢⅝
╢

─ │
self ≢⌂ↄcls╩
℮
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>>> a=AxesXYZ()
>>> b=AxesXYZ()
>>> b.pos =(0,0,0.3)
>>> b.frame =a
>>> c= AxesXYZ()
>>> c.pos =(0,0,0.3)
>>> c.frame =b
>>> c.rotate (axis=(0,1,0),angle=pi/4)
>>> b.rotate (axis=(1,0,0),angle=pi/3)
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:CoordinateObject
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(vpython )
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- CoordinateObject

self.parent: 

self.rel: 'rigid', 'non- rigid'

self.rel_trans: 

visual frame vframe AxesXYZ
19

class CoordinateObject :
def __init __(self) :

self.parent = None
self.rel = None
self.rel_trans = FRAME()
self.vframe =AxesXYZ()

parent

self

rel

rel_trans
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-

self.rel_trans

self.rel_trans

wrt
20

def where( self,wrt =None) :
if self.parent :

my_trans = self.parent.where () * self.rel_trans
else :

my_trans = self.rel_trans
if wrt :

wrt_trans =wrt.where ()
my_trans =( - wrt_trans ) * my_trans

return my_trans

─ ™ ╦∑

─ ╩
⌐√≥╢
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if self.parent :
my_trans = self.parent.where () * self.rel_trans

else :
my_trans = self.rel_trans
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where
world

world table

Â
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if wrt :
wrt_trans =wrt.where ()
my_trans =( - wrt_trans ) * my_trans
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affix
Â unfix affix

self.rel None 'non- rigid'

rel_trans
23

def affix(self, mama, rel_trans =None, rel =None) :
if self.parent :

print "error! no more parent."
raise

else :
if rel_trans :

self.set_trans ( rel_trans )
else :

self.set_trans ( self.where (mama))
self.parent = mama
self.vframe.frame = mama.vframe
self.rel = rel

vframe─
─ ╙ ╣∏⌐
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def unfix(self) :
tmp = self.where ()
self.parent = None
self.vframe.frame = visual.frame ()
self.rel = None
self.set_trans ( tmp) 

vframe─
─ ╙ ╣∏⌐
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-

rigid

non- rigid

25

def set_pos (self, pos) :
if self.rel :

print "error! cannot set_pos ."
raise

elif self.parent :
self.set_trans (( - self.parent.where ()) * pos)

else :
self.set_trans ( pos)

rel_trans ┼─ ≢
│⌂ↄⱷ♁♇♪≢
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def set_trans (self, trans) :
tmp = trans

tmp_f = ( - self.rel_trans ) * tmp
tmp_axis =tmp_f.mat.rot_axis ()
tmp_axis [1 ]= self.rel_trans.mat * tmp_axis [1]
self.vframe.rotate (axis= tmp_axis [1 ],angle= tmp_axis [0])
self.vframe.pos =visual.vector ( tmp.vec )

self.rel_trans = tmp

vframe─ ⅜№╢─
≢rel_trans ┼─
∞↑≢│∆╕⌂™
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def ancestor(self, coord ) :
if self == coord :

return True
elif not self.parent :

return False
elif ( coord == self.parent ) :

return True
else :

return self.parent.ancestor ( coord )
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ρȢπ ςȢπ πȢχ
table

πȢρ πȢς π z
30 placeA

πȢσ πȢσ π z 45
placeB

28
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>>> from object_model_v import *
>>> r2d=180.0/pi
>>> d2r=pi/180.0
>>> table= CoordinateObject ()
>>> table.set_pos (FRAME(vec=[1,2,0.7]))
>>> table
<__main__. CoordinateObject instance at 0x02ADC558>
>>> placeA =CoordinateObject ()
>>> placeA.affix ( table,FRAME( xyzabc =[0.1,0.2,0,0,0,30*d2r]),'rigid')
>>> placeB =CoordinateObject ()
>>> placeB.affix ( table,FRAME( xyzabc =[0.3,0.3,0.0,0,0,45*d2r]),'rigid ') 

>>> r2d=180.0/pi
>>> d2r=pi/180.0
>>> Tt=FRAME(xyzabc =[1,2,0.7,0,0,0])
>>> Ta_t =FRAME(xyzabc =[0.1,0.2,0,0,0,30*d2r])
>>> Tb_t =FRAME(xyzabc =[0.3,0.3,0,0,0,45*d2r])

6- 1
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>>> visual.scene.center =table.where (). vec
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placeAwrt table 4

placeBwrt table 4

31

table

placeA placeB

4 4

world

4
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placeA placeB

6

z
30 45
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>>> placeA.where ()
f:(m:[[0.86602540378443871, - 0.49999999999999994, 0.0], 
[0.49999999999999994, 0.86602540378443871, 0.0], [0.0, 0.0, 
1.0]],v:[1.1000000000000001, 2.2000000000000002, 
0.69999999999999996])
>>> placeA.where (). xyzabc ()
[1.1000000000000001, 2.2000000000000002, 0.69999999999999996, - 0.0, 
0.0, 0.52359877559829882]
>>> placeA.where (). xyzabc ()[5]*r2d
29.999999999999996
>>> placeB.where (). xyzabc ()
[1.3, 2.2999999999999998, 0.69999999999999996, - 0.0, 0.0, 
0.78539816339744828]
>>> _[5]*r2d
45.0
>>> 
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6

placeA placeB
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>>> table.set_pos (FRAME(xyzabc =[1,2,0.7,0,0,pi/2]))
>>> placeA.where (). xyzabc ()
[0.80000000000000004, 2.1000000000000001, 
0.69999999999999996, - 0.0, 0.0, 2.0943951023931953]
>>> placeB.where (). xyzabc ()
[0.69999999999999996, 2.2999999999999998, 
0.69999999999999996, - 0.0, 0.0, 2.3561944901923448]
>>> placeA.where (). xyzabc ()[5]*r2d
119.99999999999999
>>> placeB.where (). xyzabc ()[5]*r2d
135.0
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:PartsObject

CoordinateObject

( )

36



꜡Ⱳ♇♩♁ⱨ♩►▼▪2017
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class PartsObject ( CoordinateObject ) :
def __init __(self, vbody=None, grip=False) :

CoordinateObject .__ init __(self)
if vbody :

self.set_vbody ( vbody)
if grip :

self.grip =Grip(self)
else :

self.grip =None
def set_vbody (self, vbody):

self.vbody = vbody
self.vbody.frame = self.vframe
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class Grip( CoordinateObject ) :
def __init __(self, mama, trans=None) :

CoordinateObject .__ init __(self)
self.app_pos =CoordinateObject ()

#default FRAME of approach
self.app_pos.affix ( self,FRAME ( xyzabc =[0,0,0.05,0,0,0])) 
self.width = 0.0
if not trans :

trans = FRAME()
self.affix ( mama,trans )
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(parts.py)
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from object_model_v import *

class Table( PartsObject ) :
def __init __(self) :

table_body =visual.box (color= visual.color.blue ,
width=0.02,length=0.7,height=1.0 )

table_body.pos =(0,0, - 0.01)
PartsObject .__ init __(self, vbody=table_body )
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>>> from parts import *
>>> table=Table()
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class Box( PartsObject ) :
def __init __(self) :

box_body=visual.box (width=0.1, length=0.05, 
height=0.03)

box_body.pos =(0,0,0.05)
PartsObject .__ init __( self,vbody =box_body,grip =True)
self.grip.set_trans (FRAME(xyzabc =[0,0,0.08,0,0,0]))
self.grip.width = 0.03
self.grip.app_pos.set_trans (FRAME(xyzabc =[0,0,0.1,0,0,0]))
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>>> from parts import *
>>> box=Box()


