ETHRANRRE SRS O RBITE
BURAVE, 2206, TRIAVE, TKI, B, Bk

IHASC:

BN, EE, KRYE, % ETHRANBGES MRS ORI LT]. MiRAFMm, 2025, 20(4): 894-904.
WEI Baichun, JIANG Feng, ZHANG Songtao, et al. Method for silent command recognition based on
periauricular EMG signals[J]. CAAI Transactions on Intelligent Systems, 2025, 20(4): 894-904.

FELE L View online: hitps:/dx.doi.org/10.11992/tis.202406017

L] RERGBR A HAN S R
—E kB IC A B R AS PR SO R R T ik

Matching with agreement for cross—modal image—text retrieval

BHER G FR. 2021, 16(6): 1143-1150  https:/dx.doi.org/10.11992/tis.202108013
P Faster R—-CNN VR G- 48 BT SEH A6

Improved Faster R—CNN vehicle instrument pointer real—time detection algorithm

BHER SR, 2021, 16(6): 1056-1063  hitps://dx.doi.org/10.11992/tis.202011003
T 1) R0 X A ASE R A Ak T ik

Object detection model optimization method for car—level chips

BHERG AR, 2021, 16(5): 900-907  hitps://dx.doi.org/10.11992/tis.202107057
BT BB 0 S SRR BIESE

Research on braille music recognition based on convolutional neural networks

BIRER G M. 2019, 14(1): 186-193  https://dx.doi.org/10.11992/tis.201805002
He T ORI B 22 9 2% ) T 2 VU

Hand-motion recognition based on improved BP neural network

BIBE R G244 2018, 13(5): 848-854  https://dx.doi.org/10.11992/tis.201703018
FET PR A DL 53 2525 09 AR 5]

Face recognition based on convolution feature and Bayes classifier

BHERG AR, 2018, 13(5): 769-775  https://dx.doi.org/10.11992/tis.201706052


http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202406017
https://dx.doi.org/10.11992/tis.202108013
https://dx.doi.org/10.11992/tis.202011003
https://dx.doi.org/10.11992/tis.202107057
https://dx.doi.org/10.11992/tis.201805002
https://dx.doi.org/10.11992/tis.201703018
https://dx.doi.org/10.11992/tis.201706052

%520 B4 4 ) O R & ¥
2025 4E 7 /i

DOL: 10.11992/tis.202406017
[ £& H AR B 3E - https://link.cnki.net/urlid/23.1538.TP.20250408.0943.002

ETHRENBFESHERESASRANTIE

oA IF, F0E2 GRANE RE, B4R AR, TSRS
(Lo RETIRKRF AGFFS EFFHR, CLEII A RIE 150000;2. G745 8 TRKF A RBRFE, LA & 7F 211800;
3.AHKRREER, LA @ F 210018)

W OE RSN R RMETFEE AN B AT R H N, AREGHPEZE, A BRI E S
FHPE S Bl SR B o A SCER SR TR NS S MBS 0 AR ik . 5k 5 T 58 R B A R AR
HALR &4 &, SO TOH R B Be At /DA AC I . B A HE, A SO Se il s IF A 1A 2 0 U, O U 0
P A8 . LUK, MR SR T 15 R L RN 23 2 v AR B R O R A R AL BRI, $2 1 kT CNN-Trans-
former Z5 IR BB AGHR H B WLBEGE S S8 E D S Bl s B g, &5, KEsSLl Al 7 s nl 47 A e
PR SRR, AR SCT7 2P B HERG 3R 91.18%, L T M SCAL 55 M e HE R RY, HAE & A2 JE Ak #0028 3 T SR AR
FE o AROTIEBLE T B A PUN T ™ & 5 AR SERE

K AL R BECTRAN AHLASHE; $h e ML O s AR AD s B8 023005 LRSS b 315 e ) 2%
FESFES: TPIS]  XEIREM:A  XEHS: 1673-4785(2025)04-0894-11

Vol.20 No.4

CAAI Transactions on Intelligent Systems Jul. 2025

5| A AR, EiE, Kk E, 5. ETHANBRESHERESOLIRAFTE J]. BEERFEFR, 2025, 20(4): 894-904.
232 5| F1&3K: WEI Baichun, JIANG Feng, ZHANG Songtao, et al. Method for silent command recognition based on periauricu-
lar EMG signals[J]. CAAI transactions on intelligent systems, 2025, 20(4): 894-904.

Method for silent command recognition based on
periauricular EMG signals
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(1. Department of Life Science and Medicine, Harbin Institute of Technology, Harbin 150000, China; 2. Nanjing University of In-
formation Science and Technology, School of Future Technology, Nanjing 211800, China; 3. General Hospital of Eastern Theater,
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Abstract: The widespread use of smart devices has led to an increasing demand for wearable human—computer interac-
tion technologies. To improve user acceptance, human—computer interaction technologies require high levels of interac-
tion usability and concealment. This paper proposes a method for silent command recognition based on periauricular
EMG signals. This method is easy to integrate with headphones equipped with integrated physiological signal acquisi-
tion, enables silent control of smart devices, and reduces social awkwardness. First, the command empirical principles
are determined and constructed, and then the optimal command set is selected through screening. Second, the optimal
periauricular sensor positions are chosen based on single-channel signal-to-noise ratio and classification accuracy. Third,
a recognition model based on the CNN-Transformer structure is proposed to learn the spatiotemporal mapping between
periauricular EMG signals and silent commands. Finally, extensive experiments evaluate the feasibility and stability of
this method. Results demonstrate that the average accuracy of this method is 91.18%. The proposed method is superior
to advanced models in similar tasks and is stable under command deformation and head motion. This method lays the
technical foundation for commercial products of silent command recognition.

Keywords: artificial intelligence; pattern recognition; human-computer interaction; neural human-machine interface; hu-

man intent decoding; silent command recognition; EMG processing; neural networks
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