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tBEESf#1% + READING THE IMAGE
EEEEREEITA

KEFREEGBIALARCIKREER, SMWEEAR. FUSRERER

Orientation Marker

Depth in CM
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BEESM% < READING THE IMAGE
B BEAIREIMI IeARRERFAT




PEEAR &ML © CROSS-MODALITY COMPARISON
FRIEFEENDHESIGRAE

MZEIDPHREMGRER LR, WA, . B, %5 X&
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PSSR %L © CROSS-MODALITY COMPARISON

FRIEFFEHNFTR

mHREMN % (x) = (F&Es)
AR DFR R —i&
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RS LIRS — R0k
WEEIASHE-I, EAEREMN MRS

SCBYEBAS + 30+ mil/FL

Watching the heart, hour after hour — safely.

Normal EF Reduced EF



BE15Y < CHEAP AND ACCESSIBLE

BE&: B, AR

IREWESRRNESRA, BFEERT{TCTAIMRI

REWERS
B . 10055¢

CT 7007 7T

MRI 1,0005 7T

BXIEETER

or o=

CT 3807T

MRI 6907T

HENTWATHEBRNEPAKIE, KRR, HMEMLEDE M



EY¥EIE < ACOUSTIC IMPEDANCE

= PAfn[RIE

miR T BERAR, FRSEFELLERS

A

Z=pc

p: NREE . BE

L RER

_ (Zz _ Z1)2
(ZZ +Z1)2

z, # z, (BMEKER) — fEAFERS; EEH
R, RETEsS

R

HA =] BE R

Z (MRayl) 0.0004

REFELHRIS5ES

N 1(z) N 2(Z,)
NP BT
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4_ _________
R51E

[ELZRREGNR, FEETEXTISS

AR I % B
1.63 1.61 7.8



BA¥[EIE < ACOUSTIC IMPEDANCE

PRInER — Fhe

driver

light rope - impedance Z, near-identical rope - Z, = Z,




BA¥[EIE < ACOUSTIC IMPEDANCE

PRIRERIK — R4¢




BA¥[EIE < ACOUSTIC IMPEDANCE

EFiER: FARLREEERFAIR




BE¥EIE - ACOUSTIC IMPEDANCE

EFEm: FIRMLKEEESFRAER

ERMERK, RHNEIKHEER; BERIRII/)D, BETMBGRE

i

1. Fluid & Soft tissue 2. Soft tissue « Fat 3. Soft tissue < Bone 4. Soft tissue & Air
Very small impedance difference Moderate impedance difference Large impedance difference Extremely large impedance difference
e Fl:/lvi:ter) Soft tissue Soft tissue Fat Soft tissue K ‘ot Bone 1@ - Soft tissue Air
Interface 7 z‘f‘ 5 MRayl Z ~ 1.6 MRayl Z ~ 1.6 MRayl Z ~ 1.3 MRayl Z ~ 1.6 MRayl Z ~ 6-7 MRayl_‘ Z ~ 1.6 MRayl Z = 0.0004 MRayl
2. a2 @® ,..\-'»
\ ‘T \
Ultrasound
image
Weak or no visible boundary Visible (moderate) boundary Bright echo with acoustic shadow Very bright echo with clean shadow
Reflection ~0.1% ~1% ~ 30-50% ~99.9%
(approx.) (R = 0.001) (R = 0.01) (R = 0.3-0.5) (R = 0.999)



EY¥EIE < ACOUSTIC IMPEDANCE

EFiBE: 5mEHN2-18MHzUL LBYE K

Infrasound
Frequencies below human hearing

Acoustic (Audible Sound)

Frequencies within human hearing

e Frequency: 20 Hz - 20 kHz
¢ Audible to humans
e Everyday sounds (e.g. speech, music)

e Frequency: < 20 Hz
¢ Not audible to humans

¢ Produced by natural events (e.g. earthquakes,
volcanoes, ocean waves) and some man-made
sources

Ultrasound
Frequencies above human hearing

e Frequency: > 20 kHz
¢ Not audible to humans

o Widely used in medical imaging, industrial
inspection, and animal communication
(e.g. bats, dolphins)

| | | + I | | +

1 kHz 10 kHz
Frequency (Hz)

100 Hz

Volcanic eruptions Elephant Human speech Music Bat echolocation
(~0.1-10 Hz) communication (~100 Hz - 10 kHz) (~100 Hz - 10 kHz) (~20-100 kHz)
(~1-20 Hz)

20 kHz

) )

| |
100 kHz

Dolphin echolocation
(~40-150 kHz)

Medical ultrasound
imaging
(~1-15 MHz)




AY¥FRIE « FREQUENCY & PENETRATION

o WA

SRR AR, FER B DRGSR ES, 0 FUSEF BT EE

{8aiFEk « 1-5 MHz FiERE ~12-15cm
=3E%k « 7-15 MHz BERE ~3-5cm
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AT AFTH At ARHES

« ORKEBK, HANERIBSSRIEELD, FERRE « ORKEE, AIDWERANGN, DYHRERKER
(1= e

- FEREARRRIERALR, FEREKX - BRATERMW, S5 RREMMNEG

- [BRKERK, MRS HEX - (B3RS, AARARBIR, FERERR




A¥EE + FREQUENCY & PENETRATION

AT 2RER

SRR AR, FER BN HRERIARES, DR USEF B EEE




(%58 « PULSE-ECHO METHOD

EFBETITIE: bkP-BRE

[EEERIRTTR BB —AE— 5%k ; BIRFERTERE, 1BERKEIGRARE
IR BE S IR HER E R ELR T

—

Electrical pulse  Inverse piezoelectric Crystal vibrates  Generates ultrasound

. excites the effect waves into the body
piezoelectric crystal

DN
T\ s

Echo waves hit Direct piezoelectric Crystal generates Device forms
the crystal effect an electrical signal an image

BibRFR . HRE = BIRFREE X FiE + 2




{5 /=3 - DELAY-AND-SUM BEAMFORMING

RS HERTAS, FRAMAET R

BT ARSI RUKERZC B AT 8, RZHEE%E, TEFEERTEIBERR
[RRESELL - SRIE[EIS R fi BETRS R ER




{5 /=3 - DELAY-AND-SUM BEAMFORMING

IEREM: iLARESERFMHEEE

BETRIRNF A5, HMREIERRERE

a §RAT A& 54
FETTHORRRA , RIS FFIEETAA

a IR (%%
BREBIEREE, KETZEDX7F

e [EIAHEIN :
REES IR R, HEBFMANLE

LR - EREETAGR




R{&EIE « FOCUSED TRANSMIT — ONE POINT

Eop%: EREENR—R

BETTIRIEN &5, KEIERRLEN

ERETR

s &4
c METTRORARK , FIERTEERTER

FEREM
6 HETFVRENM, FER—Rm

HR - — T RWEMRER




R{&EIE « DYNAMIC FOCUS — LINE SCAN

SERSBERTBES L, FRENSRE

SRMETR

FRRTED
c FERTIELS T, RERMRLB
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mi{&EE + BEYOND STRUCTURE

8 = ge il E P LA LRI

A—&e &N RRER, EERENIER1E

PUE-SOE MEH G PRiR)

£ ARSI BEVXFIEIR HETEME? AR ESHN?
BN 5 MR ME, SESEBZEH =EEEMIER? MREEMNR?
BEHF 1 35 BY B LIRS 1 A PARERHE? NEEEAIEE?
MReh % HOARESREHEEE BIEImAEZK?

EESEEETARMEE, FEDBERE

£ EFSUMB Course Book; ASE 2017; SRU 2020



iF%{& + DOPPLER MODES
ZEMRI: EBEN, MiEEE

E—ZE&F5z, IRTERARR. EEMENESHRE

||]]

fD=2fovc059/c

. RETE; fo. [BIKINE
V. M/)ILEE, 0. FE'EE [ﬂluw%%
c: EREZR (FRALRFEELI1540 m/s)

e .4\;'—-—  —

&
1y
¢

RERFY5HIE — FE SHENRE
PW EERENEENE - FIERE
CwW HERNERIME > TREILE
BEE  IEDNR - EMERTEE/SH

d

T PWHIE e

EEIRRF: SEGIRSIENE, BEINE, d. BFFFohik. 5k
A 5SE: Paengetal, Ultrasonography 2025; EI5A (FiizhBks3sz) ; DOI: 10.14366/usg.25152



Mm3#Rk{%& - ANGLE DEPENDENCE
KAIRE: R—MRe NS ARREEE
NENZAERNRENE, LXREXRBIERBIF AL

v=fpc/(2f, cosO)

OFIL90°: MMiZEEss, MEIRERIAX
AEZNERE IR RN E

EHLM&EYAI00cm/s  KRIREMNHAS =

6=0° 100 cm/s
6 =60° 50 cm/s
0=80° 2917 cm/s

& T °~ 1= o B EE é\ 0
SEPR60°, iRIEH65° — EEFHLY18% N
TEERAMR + (UMERAESE; FI0°H, B5E “AERIE” T ERESAIENE

&: Terslev et al., Arthritis Res Ther 2017, Bl1 (CC BY 4.0) ; #ENEBAE/MEITE



mi#pk{& - ALIASING & OPTIMIZATION
raSEEMTR: FTINERFNSEN
PWS5X L EEHFEXRFE LR, 83 LRI SITRER

fNn =PRF /2

B EHES: |fo| < PRF/2
BIUNPRF =4 kHz = £9+2 kHz
PRFERKAEEINR, FEALITEHIM

HEHTR . FoIHERIFCE

IREPRFREIRR, SMELSHI%
DS RS R ACW, BRERERE

TR EMOELENRRER fzhik. BE¥ EImRIERIISEI TR
FREEMETX EBITHEE REREE BN, BRI

TRES: BEAE. BiSK. EnMEER, FaBEFEAREEEINIERRR
El: Terslev et al., Arthritis Res Ther 2017, El8 (CCBY 4.0) ; DOI: 10.1186/s13075-017-1374-1



IZREZF ¢« HEMODYNAMIC ASSESSMENT

EIREE. BmiEE (b IT

KARBBIMEMREIEE ETAIBernoulliiafl, X ERNSFIEE

2) SELE APX AU

~ 2
AP = 4 (Vz '} Y , 'WT,,“_W Jmnm
D BPRERE; v, IEREE (m/s) /s il e ' 2wl
AP EZ (mmHg) (|
AT R E 7] 72 E%ET AP = 4v,?

BAREERER: BEAFTFIE

&{&5.4 m/s — 4X5.4% = 117 mmHg
EPFIYEE = 77 mmHg

AS-Jet Mean gradient of
FHYEES: AR MAERAV(t)?, BIRTFY g
FEEBEEERNTELENR 80 e

REFITHE. RNBESK; MAENEERIRE, NMESBROBRSRERE

2L 5EE: Baumgartner et al., JASE 2017, E2; DOI: 10.1016/j.ech0.2017.02.009



IRFRRZF - ELASTOGRAPHY
PP {% . HEIVIEEEGITEE
EYIRREENEE, kPalsE BTHAERR R TMENHYRE

G=pc?; E=2(1+V)G
v=0.58: E = 3pc,?

1E % ARS8 FREMY. Lk
G: HIYIiEE; E: Young*ﬁ%; v: SELE oo Box™
0 BE; ¢ BYIERE °oun dses

SD 0.3kPa
Diam 20.0mm

=R ESE S e t]
p=~1000 kg/m>B¥: E(kPa)=~3[c,(m/s)]?
¢=1.3m/s —>E=5.1kPa REFFRERG]: ROIF5.2 kPa

BHE, FE2I2EEHE
IR {58 R BREFTIREE; AFEEEHRR AL, Rill. #'5NERERM

A/IRE: Jeong et al., Ultrasonography 2014, EI5A; IIRERA#ERE: Barr et al., Radiology 2020



IRRRZE « MEASUREMENT QUALITY
AR ATSEN: REZMGFHMAILL

TRES. BEEERSIREER, WUEANNEZER

KEF: EXNEWR SRS WEESH

EERE. VESERRS BH—R. m—UBREEHFN—
[A—fEtrREXRA—BUSENMNEL DNRETCE, BRIABHEXRIL
REN: FEXREG A EHEFRE
IBRERK. AR, RE. Bm5RO RIEIRRFEE RIS
FRE RGN BGRRERER FETI/MI, FarE A ErIEERTE

REREESNENE, TESH—THRARCGEIHED
£%: SRU2020; AIUMZ£7FEBR; USFM, Medical Image Analysis 2024



IGFRFE « VECTOR FLOW MEASUREMENT

FRAFASTEG: WA RS R &t

BEAN— XN TR, ek BR SRR X SRR S £ YA 6t

o &5 s
A5 R
beam, beam,
hEM=
Fl S ES 5% AR
wssel Lo s ESNREN A

\2

Fig. 1. A vessel illuminated by two ultrasonic beams.

—HERENFIE: RAFET, BINBNRRE— R X

Wang et al., Ultrasound in Medicine & Biology 10:5, 1984. DOI: 10.1016/0301-5629(84)90072-3




IR + ULTRASOUND FOUNDATION MODEL

AR FEER . EREMEE USFM
%Y IS BEBFHE, BERAKES, AORIBR

#253 200 HiE b ‘

Zane. ZH0. ZREFEFER

FIHBR
il =S B X B R D IR(E R
B EESSF S ALERRIRARISIE

5%, 58, EGIEE A
DEAEMIAR, (YEIRITNIRIT P L

B EINES

Jiao et al., Medical Image Analysis 96:103202, 2024. DOI: 10.1016/j.media.2024.103202







BI85 - RESEARCH QUESTIONS

EAa18R R NERRT AR

FNHARESH, LARCHTNERE, WEE2TH

R EE (117 30 ¥ =1 2 STY: o
eI AELESRISFTRERG LB EEIRE
BoptEXE BRI IEE KHI TEMERNRSEER
a0 RIS 1T AR XBIRER) LSRR, RS KERE S
REERE HEEfERTRELX e E ST RR M
X%/ AR REE ESNEREEEE AR mNNKS R B

KRR Luijten 2020; Su2024; Griggs 2024; Elias 2016; Hu 2023



Bi;B— ° ULTRAFAST IMAGING
BRAZPK: FHEHBEATAEIR
—RERRAENEENE, BIRELKERZZMIE

ZEEEE

REESRH, ZFLXKE
BENHELZ, BEFEEZ RS

FEHEES
RRIAE RS EXTTENR, BETEN
AEEZ, RESEREZENFENS

IR R AR, SKEERMIsEE AR REE M

&% van Sloun et al., Deep learning in ultrasound imaging




FIRURRAZ AL LSRR E M

ABLEfRBEIERT X FFAINAKRINLG ), RSN E

Adaptive Beamforming by Deep Learning Training Target

Artificial g%

Agent

R EBMIRLEN ok 2 ol pprak
RHRERTE T, MEBDEINE ESZE. KEERSREEMNRE

Luijten et al., IEEE TMI2020. DOI: 10.1109/TMI.2020.3008537



8058— °+ CLINICAL VALIDATION

BERRER . BMESHEE

AAEE YR, DEEHRF], AR LURIRIERRIZIELT

AR IRIEER $E SiSRYEIE
ZRB iR 5esk SEZEWESR. BESRE (HAR(E + ZMEZ + RILEIT
IREMEREN BRI . BESERFGEL Bigg. BRO. FAREEENE
HANELE 55/ NG P RE TR TIE 5 whER, RIS EERE
HERE B LA BN BE AR UESE A 181 EHGER. =S KERE %

TNMERNEFISHESSNEIRE, FER LRI
2% Luijten et al., IEEE TMI2020; van Sloun et al., Proc IEEE 2020



BI;BA— °+ ROBOTIC ACQUISITION
HohRE: VREFRN “BE M “=hF

R ETEIR R R AN EAER—ak 7

af Stage | ». Stage | " Stage Il » i

Switch and repeat

Longitudinal plane S ;
| gscanningp 1 Multi-view scannlngv"

Thyroid searching Transverse plane

scanning
A

EAZR. IRAIGEE. ARES. EHlEMR7)
BIfRRE TR, SEEMERAHBARSELE

Su et al., Nature Communications 2024. DOI: 10.1038/s41467-024-48421-y; Fig. la BEp




BI6= * IMITATION LEARNING

NRHER: FITRBOIIEIBXEAETIRE

UltraBotfB&Rk#1E. BRI ESMRTTENNE—ILERIZ

C Autonomous Examination
UltraBot

Foundation Model e
: Ultrasound Images (&O 7—‘\X Autonomous System
o A\

Autonomous Scan

/  Adjusting Actions_
(X" &

' Autonomous Measure
& Plaque Screen

/:’ i ,’,’
\9 /Z—-—" Examination Report
/

Encode Medical Knowledge

£924.7H ¥81490% (HEYMERISIE
ERTSEHES WX FMgES IR SEMRE., EE5SIRKESE

Jiang et al., Nature Communications 16:7893, 2025. DOI: 10.1038/s41467-025-62865-w; Fig. 1c




BIG— < CLOSED-LOOP FAILURE MODES

HIREM R FEAFTRERE

RHEGRRERS, HAERFREERN—3D

E BRI REVEAIEHT
SEE REFERA—FIE, MREHL REBEE, REE
ERNSHE FEEAR, HUENERAR EAEE. L. BENE
HREAREE WA, RRIPRE EEEMPE, KINHE
RS REENEDALNENRE ERE. ATREE. WENE

FENEMINERMBERK. ERMATEERBANGIT

&% Suetal., Nature Communications 2024; Jiang et al., Nature Communications 2025



BI’A= °* FUNCTIONAL ULTRASOUND

EENEO: AmiEE st iEEzh

heeER fUS B A MEMS, EIEIRESHEXIETE]

C
Last 1.5 s of memory period Decoder

RE /T RE/TTRE /T Task
-~ / \ Raw data sampled and ‘ control

’ beamformed to 2-Hz
’37// “J functional images
Sdzen. Image 1 Image 2 Image 3
Correct
Training set prediction

Retrain decoder after each trial

Add functional image(s) to training set

Successful trials from current session

. and/or
Successful trials from previous session

sSKRiE: MARzhHNFENL sRhth: MEENXESHIRRES

Griggs et al., Nature Neuroscience 2024. DOI: 10.1038/s41593-023-01500-7; Fig. 1c /BB




BEEO: AT S AEEEIEIE

MANR. FENESERE, RELICEEHRT 2IME

£HICHYIASR

Griggs 35, 2024 ELAIF RS T EIT X FEMBAR
MRIEARKE N Pl =L g ES5illgFGZ R
Rabut %, 2024 #id A F SR M BABERIGIE
—ZRA RS AE SR AXE DD REEH EITEE A= A BT

“EBREARERERN 5 “HESHNELIRIED" ZiEhBES
Griggs et al., Nat Neurosci 2024; Rabut et al., Sci Transl Med 2024. DOI: 10.1126/scitranslmed.adj3143



BI58= + ULTRASONIC BRAIN INTERFACES
BEMEOMR: &5

gL ERTS. FREN,;, FERERRTIME. NFAMEEN

el

REEIK: ElMANERERD

FHE RS BRI RS
EEREER, AJREEIAME AR
KA. FERE FEFRRD”
BE. ERAFLRD B
R, BE, £S5k
IRENEME . HESOKEEBE—X

T DI
ERURARY) # BRBRERR b RASHE T RAKERS

EEHNEIR: EREEFEET, AERBES, HFRIFERNTIEIE
£&. Shenetal., PRX2014; Martin et al., Nat Commun 2025; Rabut et al., Sci Transl Med 2024




BIG= < ULTRASONIC BRAIN INTERFACES
BEHE: BEFEMES MAMUIRIE

—RERAATERENTR, 3 —FRBRARINIMEERERINIRE

BE#ME: 1L “BEEETT BEME: LB “RBaiEFE—F
B EFEEMEl | PRX 2014 @ &81&: CTAiE + MRIFEX

B SEE, DAL (B BENSELSN, LIRS
ERE il R @8 TSR, B
WAEFER | Nat Commun 2024 T RS, (B RS A
A EAMEESEN, MEEE B BiE: BEEESReED

BEE3DITENF B IR FIRUER
MR . HEMS, SiRS1TER

ST EEIERL, MRS

MEIRBEZ N TREREMNE; SEKMIRESEERE, MEITEEHIRSEME

Shen et al., PRX 2014, 4:041033; Soft Metalens, Nat Commun 2024; Martin et al., Nat Commun 2025



BIG= < ULTRASONIC BRAIN INTERFACES
BEMIEROER: SNSRE

“BERGER 5 WEVNEXT FE2DANEGY, FREEBA—TDIHERET

IREX | fUS: 53788 ¢BiEEhEXIEL % | tFUS: {BRRex#EEX
SR RE (MR

BIERFOMWAT, BEMTAER EHARENKE, T mEER
S5, ALUEHSMBRBRE—IE Sl SkEhSEEEIRE R R
W SYE. MARBE. WREDERE W SBIRT. EMLRE. WIS

B ] 3 = RN FEEEER; RRMIKARSERL, BIEMHAMIEER,

EEEMIG: TERE GSRE. BEENE REEESRLETED

S% . Griggs et al., Nat Neurosci 2024; Rabut et al., Sci Transl Med 2024; Martin et al., Nat Commun 2025

&



BIG= °+ ULTRASONIC BRAIN INTERFACES
fRRERE: kRTUinGEsEET

T RERFLEZE. MG, FRASMSAERIELFIERUE

KFLIEELZE | Martin 2025

256F%75c *+ 555 kHz *« MEWCT/MRIEZER
T8 R TR RN BEL92.2X2.2X 3.1 mm
(-6 dB; FEEH, FEMGDHER)

{EH#ESL & P55 | Bawiec 2025

128F%7T + 400 kHz - EREREEFH: 1A
02 BRTREE: WIEAAMSERAZeM
INLIREHRERNERK, BFEE—TMRL

IEMRR: BEEA. L. BEN. HASEE A

LHPYISITERERR RN, B YRR FIRILIGIE

Martin et al., Nat Commun 16:8024, 2025; Bawiec et al., J Ultrasound Med 44:239-261, 2025



BISA= + TRANSLATIONAL CHALLENGES

TEDHRZI, RETEESHRENKERR%E

AESMAE sSHRIE
SMATEAmMG, EMERBERE ME. FHRANEHHEINEES
ENE PR, REMAIEZRIEFIER FERSIEREIBRSHITHIRS

I 5FERR R S 3ER KHERREM%

AT E MR T WA [EZER BRAUE. FENALRSEZEN
SEGMEREEEFR T ERES WIVEERERE. ERVENBERRYIRE

REEhEN SEEHZRERARES, BRER2MF DI
&% Griggs et al., Nature Neuroscience 2024; Rabut et al., Science Translational Medicine 2024

&



8580 + FOCUSED ULTRASOUND

EEERENERNGIS IG5

ERNSIEUR TR, BAE. iPAR. AT RESFERWE

B#5 FE(FH ezl

PUHRER EE R E A FEREML. MRIE. fH£2IhEE

I A R & FF X MBI R R Rt FES. MRISHIIMXG

LI RAECN LA EFFE. RRBSITHESR
=LAREN A= AR AT LH AR TUKIESMEARLE

F—MEN R EINIERFIE,. RE5FRRM
2% Eliasetal.,, NEJM 2016; Lipsman et al., Nat Commun 2018; AIUMATFBESER



BB ¢« SHAM-CONTROLLED TRIAL

IRFRIEE: REEE AT ATEEE

2016 FFENIRFAXMRINLG, MNTHIZYIXMEEERE

FETTS (0-32, HIREYLF)

REBEA 18.1 9.6
BRFARA 16.0 15.8
BEREE 8.3 5 AR RR

S 124 SPEhSF 9%
95%E&EXI8]: 5.9-10.7 mﬁgg?}?f* |31540';; (/ozﬁ\r—éﬂ)

Elias et al., NEJM 375:730-739, 2016. DOI: 10.1056/NEJM0a1600159



BIGPM < BLOOD-BRAIN BARRIER OPENING

REBRKSME, TEXENNEnNFEEESEE

Ay Gl s 24 \BYf5

2018: S5PBILEIEMZ; 2024: FIEXSHUAAF. [HABEREILHERKEIIAI R =

[€: Lipsman et al., Nat Commun 2018, Fig. 2; Rezai et al., NEJM 2024, DOI: 10.1056/NEJM0a2308719




B0°5M  TARGETING & DOSIMETRY

REERMR: ERfESREEHO

FIMSERASE, FMRSUBRELEXRSHEEEFFE
R HRE = LU
FE IR SEME R S Z R HISEE R R, BIE. BES SR RER
MAMCEBRER R FIIIEE (i IRENERTEERNRALNAE
i%?&ﬁ" FHRE IRARLE M LUK

. RS HER A AR EXEEIESBERTHAFM
ﬁﬂﬁﬁwm\ =1 WA ThEET & FERRE. KRR S5 KEHMEN

MRERNEE: EEEEIN. (FAREHE. BEETH T
&% Lipsman et al., Nature Communications 2018; Elias et al., NEJM 2016; AIUME /5758



FiEBAE: RGP E AIRMMTERIRX L

AR REY | SIRERRT, ILRKEBHESIFEE

Triblock
copolymer ——
superstrate

Vertical
interconnect
accesses

Liquid metal
shielding layer

Four-layered
liquid metal
electrodes

1-3 piezoelectric
composite

Backing

layer e

Liquid metal
ground
electrode

Triblock

copolymer
substrate

MREE REREME
SRR RIFEMES P, XK. tES5HEE

Hu et al., Nature 613:667-675, 2023. DOI: 10.1038/s41586-022-05498-z; Fig. 1a 3P



Bi;BFH - CONTINUOUS MONITORING
Zpkf5: MBThIESKEATK

ELIERA T “WEHR—MT AIER

R .
Interventrlcular septum

Rest

’ W } VAR L L AREE i L i R M2 g A A o o v -."\I.V‘j“-.l,;'\‘il s ¢
— [ Rest
[ Exercise
- [ Recovery
70

| | | |
0 6 12 Time (min) 18

%S LF‘_&H* ] REMM: EKBERES
Hu 2023: BB OAERGER

[E: Huetal., Nature 2023, Fig. 4a-c; Wang et al., Science 2022. DOI: 10.1126/science.abo2542
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