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Recently, many robots that work at factory instead of human are developed. In 20 years or
more humans might coexist with humanoid robots. However, it is difficult to recognize
machine as human being for now when a human look at humanoid robot. It finds out that it is
very important to control actively head movement when human recognize human beings as
same kind. So, in a collaboration with a robotics group of the university of Osaka, our goal is
to find a new algorithm in order to active head movement naturally with mathematics on

Python and Blender.
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omega = 0.01:

a = 1:

<Matrix 3x3 (@.7217,
(0.1540,
(0.0053,

theta = 0.9920847:
thetal = 0.452642:
time = 8.0097:
omega = 0.01:

a = 1:

<Matrix 3x3 (0.7207,
(B.1572,
(0.0052,

theta = 9.992127:
thetal = 0.455121:
time = 8.02572:
omega = 0.01:

a = 1:

<Matrix 3x3 (0.7197,
(0.1604,
(0.0051,

theta = 0.992205:
thetal = 0.457602:
time = 8.04219:
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/***************************************************

/%67 LV @% Blender CTER T % Python 7' 7' A
HWERE B B—, AV=nm - 1Ly Mg

/***************************************************

import bge
import time
from math import *

import bpy

cont = bge.logic.getCurrentController()

IR AR 3~ K
iT = cont.actuators['iTime']
dT = time.time() -float(iT.value)
if (AT>100):
t0=time.time()
iT.value=str(t0)

K1 TOENENDAT V=7 bO¥M%E
fEDZ LN TELav RN

own=cont.owner

it=cont.actuators["theta"]

X = cont.actuators['Sigmoid'l
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theta=float(eval(it.value))
x = float(eval(X.value))

IV E

oStart=[[0.9013,-0.109,-0.4193],
[-0.4325,-0.167,-0.8861],
[0.0266,0.9799,-0.1976]]

IBENLE

0End=[[0.5045,-0.2528,0.8256],
[0.8632,0.1702,-0.4754],
[-0.0204,0.9524,0.3040]]

ioStart=inv(oStart)
Rx=mult(oEnd,ioStart)

/I (C) OfEpi=a~ K
omega = 0.1

a=1.0

theta = theta + omega*(1-theta)

1A (D) o=~ K
X = X + omega
X.value = str(x) # store in memory

thetal = 1/(1 + exp(-a * x))

/1sinQ,cosOfER =1~ o R
sce = bpy.context.scene
sce['theta'] = theta

s = sin(theta)

¢ = cos(theta)

it.value=str(theta)



Rg = [[0,0,01, [0,0,0], [0,0,0]]

IATHI Rx DZNE N DAY
Rgl0][0]=0Start[0][0]+(0End[0][0]-0Start[0][0])*-theta
Rgl11[0]=0Start[1][0]+(0End[1][0]-0Start[1][0]) *theta*s
Rgl2][0]=0Start[2][0]+(oEnd[2][0]-0Start[2][0]) *theta
Rgl0][1]=oStart[0][1]+(0cEnd[0][1]-0Start[0][1])*theta
Rgl1][1]=0Start[1][1]+(cEnd[1][1]-0Start[1][1])*thetal*s
Rgl2][1]=0Start[2][1]+(0End[2][1]-0Start[2][1])*-theta*c
Rglo][2]=0Start[0][2]+(0End[0][2]-0Start[0][2]) *theta*s
Rgl1][2]=0Start[1][2]+(cEnd[1][2]-0Start[1][2])*-thetal*s
Rgl2][2]=0Start[2][2]+(oEnd[2][2]-0Start[2][2]) *theta*s

own.worldOrientation = Rg

NZENENDEE Z— I FTIVICETR
print(own.worldOrientation)
print(theta = %g:'%theta)
print('thetal = %g"'%thetal)
print("time = %g:"%dT)
print(omega = %g:'%omega)

print('a = %g:'%a)

MEZzTxFA N7 7ANMITHa~vws R

f = open(/Users/1sosoy/Googleddrive/original_sigmoid5_2.txt','a+")
f.write(" %3.2f %3.2f %3.2f¥n"%

(Rglo][2],Rg[1][1],dT))

f.close()
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/***************************************************
ITXFABNT7ANVDD=ZRITS Z 712335 Python 7’12 75 A
WERRE BRIk 55—
/***************************************************
from numpy import *

from matplotlib import pyplot

from mpl_toolkits.mplot3d import Axes3D

from scipy import genfromtxt

fig = pyplot.figure()
ax = Axes3D(fig)

7T F A KNT 7 A IVERIFIA I
data = loadtxt('original_sigmoid5_2.txt')

IR AR

Rg 02 = datal:,0]
Rg 11 = datal: 1]
time = datal:,2]

N2 A sV LMD 4 i
ax.set_xlabel("X-Rg[0][2]")
ax.set_ylabel("Y-Rg[1][1]")
ax.set_zlabel("Z-Time")

ax.set_title('Original 5')
EXn

ax.scatter3D(ravel(Rg_02),ravel(Rg_11),ravel(time))
pyplot.show()
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