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Research on the mirror-behavior method for humanoid robot facial and head
movements based on lightweight PFLD
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Abstract; In natural human—machine interaction, the ability of humanoid robots to accurately mimic human facial expressions and
head movements is critical. This study proposes a real-time method for humanoid robot head and face mirroring behavior based on
a lightweight PFLD network. A simulated robot head controlled by 14 servos is designed to exhibit diverse facial expressions and
head postures. The PFLD model is optimized and made lightweight, and FSA—Net is employed to detect head posture. A mapping
relationship is established between facial key points, head posture, and servo movements, enabling real—time mirroring of human
head movements. Experimental results show a 15. 4% improvement in key point detection accuracy and a 15. 5% reduction in model
parameters. The facial expression gap is within 0. 2, and the mean square error of head movements is within 3. 5. This method
provides an effective approach for precise imitation of humanoid robot head movements, enhancing the naturalness, real —time
performance, and accuracy of human—computer interaction.
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Fig. 1 Flow chart of simulated robot head mirror behavior

2.1 {HEARLEREIZIT iz

HJ T ER AR AN, R T — M ABL
TN B, B HAS T A T A Ak iz ol
G AR T A O BB A AR R LA A S
T P A5 R A i) 2 0 FORS 28 (R DL ZE 4, 38 ] AVERA)
A i NS T 3z B A0Sk 3 1432 3, DA R R 4% Fh
BRI TR RS L, B 2 R AEE,
TR S T At P AR S A AR AR B L I R,
R AL TR BE 2 ST R ARG 98 A THI B S pit AL A
NSRBI A LUK R foe A AR IR A7 ', AR o it AR 1
fE4i 4 STM32F103C8T6 T AbFERS . Bl , i Ab FEAS
IR SHAH L AR AR 2R 45, (ML A% Sk 30 AE 1% 3h 45 M i
e NS T 2 1 AN Sk iz 3l

P H5k
fiedlx14

STM32

USB H: 11 TR
B2 EHREE

Fig. 2 Flow chart of the hardware
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Table 1 Head steering gear number and corresponding control
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