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Fig.1. control policy derivation and execution [10]
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Fig.2. The Connection of the Hopf Oscillator [21]
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Fig. 3. Kinect output, elbow and Shoulder joint angles (base on equations 7-11)
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Algorithm 1. computing the elbow joint angle
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Algorithm 2. computing of trained output patterns

Algorithm of computing of trained output patterns Computing the Elbow Joint Angle

1: Input: Kinect patterns which are computed

by geometric methods.

Input: three spatial sequence point

2: Output: angle between these three point
2: Output: optimized patterns of unit pattern distances
generators. for each j € [1, frame number] do
3: Generating rhythmic patterns by Hopf oscilla- 4: x = joint coordinate (9: j) - joint coor-
tor using UPGs. dinate (10: j)
4: Apply the condition 4> in UPG. 5: y = joint coordinate (11: j) - joint co-
5: Obtain the best UPG parameters by optimiza- ordinate (10: j)
tion algorithm.
‘ ];OH a gOLI 1mh UPG fom Ki 6:  Absolutex= (xl2 +x; )
: tract t t tput t out-
etract the output from Kinect ou - Absolutey~ (y12 ) )
put. 8:  teta(j)=(xxy")/((Absolute xx Absolutey )+ eps)
7. for each i € [2, neuron number ] do 9: end
8: Detract the ith UPG output from i-1th UPG 10- teta=cos teta

9:

output.

End

10:Sum all UPGs.
11:Train UPG network.
12:Test UPG network.

teta= tetax180/ pi
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Fig. 4. Optimized learned patterns by PSO algorithm
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Fig. 7. system simulation in V-rep, Nao robot imitate human body movement
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Table 1. Compare different optimized methods
according to evaluation criteria
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Fig.8. schematic of intended circuit that used for connecting Ar-
duino to humanoid robot
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