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Teaching and Evaluation of Dual Arm Action of Humanoid Service Robot
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ABSTRACT: The work aims to study the somatosensory teaching and motion reproduction technology, and evaluate the
rationality of humanoid action of the robot based on the self-developed humanoid dual-arm service robot. Firstly, accord-
ing to the configuration of the robot, thekinematic model of the robot is established by D-H method. Then, set six kinds of
common upper limb movements in daily life, use Kinect V2 motion capture device to obtain real-life demonstration mo-
tion data, perform kinematic inverse solution with arm angle as redundancy to obtain the required joint angle of the robot,
and make the robot can reproduce the human action. After that, based on the theory of Uncanny Valley, combined with the
Analytic Hierarchy Process (AHP) and the Semantics Differential (SD), the evaluation method is proposed to evaluate the
repetition action of the robot. The results show that the robot reproduces the teaching action of human body in a humanoid
posture. The evaluation results show that different types of actions will make the subjects have different psychological
feelings. For humanoid dual-arm service robot, somatosensory teaching is a natural and efficient way of teaching. The
resulting behavior meets the psychological expectation of the user, which providesa theoretical basis for the service robot
to integrate into daily life.
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Fig.1 Humanoid dual-arm robot Player
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Tab.1 D-H parameters and angle range

i a., a., d 0: 0, S 0, Yo
1 0 0 0 6, [-45,180] [-45,180]
2 0 -90 0 0, [0,100] [80,180]
3 0 90 L, 0, [0,180] [0,180]
4 0 —-90 0 0, [0,125] [0,125]
5 0 90 L, o, [0,180] [0,180]
6 0 -90 [ [70,110] [70,110]
7 0 90 0, [-75,75] [-75,75]
8 —L3 0 90 — —
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Fig.2 Schematic of arm angle
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Fig.4 Six upper limb movements
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Fig.5 Motion trajectory of wrist joint
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Fig.6 Upper limb movement of robot Player reproduction
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Tab.3 7-level semantic measurement score of perceptual evaluation factors (T02)

BEA R TN )

TO02 -3 ) -1 0 1 2 3
FHEF T V AR

R4 6WHHMEMBETIHMEFERLELE
Tab.4 The perceptual evaluation factor value and psychological total of six movements

, TO1 T02 TO3 T04 TO5 T06
B AT HFHET  ESRT RTAE RSk BwilE NFk
A —To A A 1.10 0.38 1.54 0.59 0.15 -0.21
faERR 1 —I A 1Y 0.94 0.53 1.54 0.37 0.12 —0.24
Dy ¥R fig— X 3L it 1.38 0.35 1.71 -0.07 -0.35 -0.59
Sy A — MRy 1.50 1.46 1.96 0.51 0.13 0.41
Dy 0 g 1.25 0.51 1.65 0.15 -0.41 -0.53

DERE 1.28 0.63 1.66 0.23 -0.06 -0.29
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