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Self-powered Sensors: A Bioinspired
Technology Platform for Smart Healthcare
Monitoring
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In recent years, rapid advances in smart healthcare and precision health monitoring have driven
the development of wearable and clinical sensing systems. However, most existing devices still rely
on external power supplies and complex circuitry, which limit long-term continuous operation and
increase maintenance burden and clinical implementation barriers. The integration of bioinspired
design with triboelectric nanogenerator (TENG) technology provides a novel biomedical sensing
solution that combines self-powered operation, high sensitivity, structural flexibility, and diverse
material and design adaptability. By mimicking natural structures and interfaces such as skin,
scales, and biological tissue surfaces, the sensing platform can significantly enhance signal stability,
mechanical durability, and output quality. At the same time, small-scale mechanical energy from the
human body or surrounding environment can be directly converted into electrical signals, enabling
a truly battery-free intelligent sensing system. Our research team has extended this technology to
multiple physiological monitoring scenarios closely related to daily life and healthcare, integrating
data analysis and intelligent interpretation to demonstrate its potential in smart healthcare and
precision medicine applications. This article introduces the design principles, key engineering
challenges, system integration strategies, and representative achievements of self-powered
bioinspired sensing technologies, highlighting their significance as a next-generation platform for
advanced biomedical sensing and intelligent healthcare instrumentation.
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PR S A B TU RS R S PR BE 0 SRR P2 e A ZRISERE N - R IRSNE BRI T
BV S I — FRI A B ST 3 B O o ISR AT AN RIS BN B B 7 e i MR bR
& H B Z2 AT 2 sakt - W rTET R S S E B EA i - BN E S RECE A B
HABCRGET B o PUAS SRS B (S 07 A2 B T iR 2L R s I e B JE VB T -

SEE T EAS LR B RHEERSR - I AT — A AT R — SRS (A0 STFT) - 78
PRER S b SO KRS ARG« H—RinPin B2 - EiEDIEE R Fr BdfF
By CNN/LSTM Ayl A » sURFEFZ#Ry spectrogram {F Ry 2D-CNN B A 5 H R {E R
B e E R E (window) ZEHUE(E (peak) » ¥951R (RMS) » b7t/ TRERER  HEfA
(integral/charge proxy) EISFIEERE (FFT bands) SF#a1Fi » FFLL Random Forest (RF) * SVM
Fo TR - DIE HEMEEY N EEE T AE FPRR TR0 - Ra]
551t accuracy 97.06% ¢ A TR FAl5e < A EE T 43 8= overall accuracy 94.70% + H.
AR (B {FE /3 B0 A] 32 overall accuracy 98.04% - 2~ H (13 JEGHIFHAE B 0i FH IR B 2L HE
B[R (R RN 2 B ] -
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TR R T 5B ARG ) BEIREE - B ARG, MR
Bt EEEIEESOKFEEE (TENG) ZREEEHANEH] - R ZRREEE T2 - DURGRSR R B B AR ER
B TR - S B — 5 v A R B B IR BT ER AR o AHER(E TR YN R Y
BRI - BHEEEERIAA S A srE 2K E - AR ERIHAEEEEEERNES ; [
Wf - TR A ASFE TR SRR E B M - IR E R - R R I R EIE S 5 T A
Fral s HAVRE - DA SERBEE) 7% - FE T Reit B B E AR E LR rT &0aY
DIREMEFERE - WAEFF E RS L2 R E P aine - a0 DAE S [y FE B an 22 e T
HEsk (accuracy 97.06%) ~ HERE ZEF R 553 FH (overall accuracy 94.70%) DA 7 iE{E (@B (E 5358
(overall accuracy 98.04%) @ [RIAHAL B IHGE 18 {5 HIELE BN M FE A S = 171E -

IR - 5 B E R R B R AR - B LS (5 A= RH T 75 1 H 45 T- R s ke « H—
ESEE - BRI B BBz (LaE ) (B E MBI E - EIRRE - BifFiREZ=R) AlRE
SERCR I ERE N - MRFR DATE ERE 2 BpRg et Et (BIANDAZ i R B2 LOSO ~ B
) BEERIE R SRIR AT A SERZALREST - 2 (7AERL SRS IR AR — B © TR
B L ELE T e TAESE - oM Rti )7 » A BEEESERARE L - I8 A EER
B E VR s = HRAMEREEEIRIE EF (FEE R ER) - (TR
BT EEEHEGREEHES - AP EHEER B EELHE - DI a R E R/ IHE
BIHE AT K

YR - BB ERAEE TEARE g L« 72 T IIRERE S ) I c Al e
REJRGHI (BES7 ~ fiifd ~ HRE) ~ RES) ELERER - PRCE A A /B ERRERE  1F
FCREdEM ) i) - BT SRR TAR LB R AE (TR ~ BRERRE - SRR/ IS G Rk
i) BRI A TEREE MR RETE TG R o PR RIER 2 B AR I B T B T A
PCHERAI A B — 2 SR (8 AR S5 MT ~ 15 (e i i B B o P 2 7= 5 0 L PR B
& EHER -

B BEE B RHSE SN E TR ARG Ed pE S (L i =AU ETE - SR RIRIE « Ol T
TR B R R Z MR RABEAE R § HRe(Ez bre)) ~ BREEE - FMB S GHEE F I
W KEEROR N —RE B T E r] BRI e T A S R B IR 7 5 -
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