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ELECTRONIC DEVICE, MONITORING AND FEEDBACK SYSTEM ON THORACOABDOMINAL
MOTION AND METHOD THEREOQOF
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An electronic device, a monitoring and feedback system on thoracoabdominal motion (TAM) and a
method thereof are provided, where the method includes the following steps. TAM signals of a user in a
natural state are measured. Next, the TAM signals are decomposed so as to extract main components thereof.
Energy of the main component and the non-noise components of the abdominal motion signal are calculated
to obtain the abdominal contraction. Instantaneous phases of the main component of TAM signals are
calculated to obtain the instantaneous coordination of TAM and the self-ability for adjusting TAM. A TAM
mode of the user is evaluated in the natural state according to the abdominal contraction, the instantaneous
TAM coordination, and the self-ability for adjusting TAM. The user is further instructed to adjust the TAM

state according to a target environment mode.
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ELECTRONIC DEVICE, MONITORING AND
FEEDBACK SYSTEM ON THORACOABDOMINAL

MOTION AND METHOD THEREOF
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An electronic device, a monitoring and feedback system on
thoracoabdominal motion (TAM) and a method thereof are provided,
where the method includes the following steps. TAM signals of a

user in a natural state are measured. Next, the TAM signals are
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decomposed so as to extract main components thereof. Energy of
the main component and the non-noise components of the abdominal
motion signal are calculated to obtain the abdominal contraction.
Instantaneous phases of the main component of TAM signals are
calculated to obtain the instantaneous coordination of TAM and the
self-ability for adjusting TAM. A TAM mode of the user is
evaluated in the natural state according to the abdominal contraction,
the instantaneous TAM coordination, and the self-ability for
adjusting TAM. The user is further instructed to adjust the TAM

state according to a target environment mode.
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ELECTRONIC DEVICE, MONITORING AND
FEEDBACK SYSTEM ON THORACOABDOMINAL

MOTION AND METHOD THEREOF
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[0015] RREIGABREEE 10 EREBETH 12 DIRARBRITHE
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(0019 5% # B 5T 28 W DA 402 th ot g # B 5T ( Central
Processing Unit > CPU) > B2 HMAER Lz — KA RREFHKA
R B2 B 2% ( Microprocessor ) ~ By {i FR 5% fE B #8 ( Digital Signal
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Specific Integrated Circuits @ ASIC ) - o 2 R 1k 8 &8 % &
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MEE -  REET 28 MERFT 22 - AR 24 BIAETT 26
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[0020] GEFETIOFAREEEANEEAXRTEHABEE
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LUR [ R AE 38 » H{REH R B BT 28 & A DL AT TAM AU EZIE B2
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AR SBAE NN ES AT UL ETESAY - €T
MEEI o TEERET UGN RS TMETRE 20 BHE
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REMZER L PRESH ERG » IRERHEATERN A EER
RRGER G ERIERER -

[0024] ZEAERGIF  HRKWBESHAFURBERESARS
JE#R M (Non-linear) DAKFEFEE % (Non-stationary) HIFAHE » 4
A A 34 W] DU FI) B L #8 14 A% Bk 15 58 47 8 18 B 15 ( Complementary
Ensemble Empirical Mode Decomposition » CEEMD) - &% 7R [F] 9
BRESEBRE  BREESRAEURERESAERERYER
AEREESFHBR ERAE KBS (Intrinsic Mode Function >
IMF ) 23 » 534 R 4H 34 7] B 5 B 8 FE > e 5% 538 B 7R 5% DA K IR 0
2 B A 5 7Y 2 B AR R i BOEE BN P 50 5 Bh AR 5% LA R IR BB SE D AR5
B E B -

(0025 4 #f#E4H 34 753 BIZE BN L B B E B ER 5 LA R SR B0 E B AR
BRI ERDR  BERTHEEENGTE - EXRXERBEIF - 4547
B 34 B EETEHAR TR ERGOEE D R IFERAL D BE
B BUEGEMILE K AEE (£ B S206) It B 3+ E K E 81 AR
Bt E > RIBERFAEAL (Instantaneous Phase » 1P) LUK R ER:E B EA
B R MR AR - DUE TAM B9BRES LU R B X A
TAM HJRES] (FER S208) - WASGRHRBENE » REMAIK AR
B S206 DA R A BE S208 FIITIEFE -

[0026] 7E4BR S206 1 » 34 iEAE 34 WA XD REE N IEHE
AR EEE RS ELPIR B R E I VLB MEEE ST - B » 247
EAH 34 AR A BR S204 FRINS I AB B R B - BIEEE
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BB —ERD  BHESXSERONEEURSTEED - #
MGHEARDEFRERG P EE > MERTHAEN " IEHEAK
i 2tk AT 34 IR EE RO ERRIFEAXKDERT
PG R EEBY - E T EUS R ALEE e L -

[0027] 7EER S208 of » S-A7HEHE 34 W HIAIZF A ERLE
1F 38 (Normalized Direct Quadrature * NDQ) E & %K 4 5l 5+ H g
HEEAS U RENESN AT E RS WAL B LU E
AR ERSNBEREALMRSE5E &t EWE AR
Z B BERFFHAL[E] 2 B & (Instantaneous Phase Synchronization °
IPS)  RMENGEEZEMEER EXEHEOIF - LEMIMER
U E IPSH Mg 2L EE (Full Width at Half Maximum »
FWHM) ~ & — Wk E H1 09 BB & R 18 DA K 5 — I o B /Y 58 38 4R
Ko HA]DLARKRT TAM BB #5788 B LUK B 3% TAM 8958
57

[0028] 3% - BFHRE 20 BT EEM 34 BIRBE I AR
- TAM MBI HBAEL K E £ % TAM ED » FEEAE
RERRETHE TAM 3 (FE S210) - HE < » FMEHEME 34
RAA TAM RSB EBERTEEAEEZBRARETH TAM
R - ERERAIF - FEEME 34 TS IESBALEE I HE E - B B
I TAM Ry By 5 8RB /Y IPS A i R 2 FWHM - BB A0 B FER #2
TAM RE TN E - REHNERREURE - FREHNERE
SE 4 5 U {8 5 S22 B (Independent Variable) » 3 H | i £ # & 5
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#t (Multivariate Analysis) HEERFEEAERERRETH
TAM 0 - B4 BB TAM EFEF 4 LEAR B LUK BT IS B
FMEMER  RUEE—FEBGIH  EEET 0 ETEEERE
RKEGFARE TAM WIHRB 2 88 -

[0029] EF{fME#H 36 EFBEAENERRETH TAM &R
%" R I8 ATEMBEHANEREN S EHLCEERN L
REBALEEBREHEAS DR B0 EEREER - EEERAE
3 TAM EEERE (FBR S212) - HEEZ - HNFMHEME 36
BEEFGEEAZTRERMNETH TAM K > FItKEEE 38 7
RESEINFARFEEARBEAEZZE - BHKR > LEHTH
REATUZREEN - @ #PEX - Eass .
EXEROI+  ELEBEBERANBETUGNNRERNEE 22
WA EAETERMART 24 REEETHBOREZEXCH
RETRE " EEREERN ) o REEHE 38 BB AET 24 BIE
HEREEREEAREASRE > TRBEEREHRNKER
FERESHBENIERREAE TAM X - BHIKR > KEHE 38
- HEHEZEERAEE TR TAMAREE > I B — 516 A& sk
REPFIRGEA B EEE ARG DS A 5T TAM X - ff
MAEB R E R UPINR X FET BRERRERB T
N RBRAANFERERR -

[0030] FRifitty TAM By BE #E B S BB 5 AT A A 3 IR B A 1B BB —
EHEBIAT REThRE TR E R TS - 2B 30 BRAIREE
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B 10 BAETBBENERF 310 UEFAZETTRES 312
B EEIDIRENER SN TAM A 314 8% > ETHE 20
BETEBRERRF 320 HAHET TAM FABEMEME 322 A
BIEERN XKD 324 21k BTHE 20 B ATRESHY
ITRMETFERESERF 330 DUINEESILBEIKEE 332
LB TAM BOBRRS I 50 LR B 3 4% TAM R9EES] 334 - BT &
B 20 W4T TAM B b B2 FE 340 DUFI B 5 4 #5482 30 45 (5 A
FEERIRETH TAM X - &% EFHEE 20 IGETEAR
fE 1k TAM REEFAREF 350 FRAEFTEEEEBEHER 352
EFHE 0 KBEETHEESWEEREER  HIBEHERARL
TAM £ 5 & IRFE 354 -

[0031] & EFTt > ABIARTIRHA TAM BB R A H R K
FHEHEETERE  HEOBREERENERRE TN RLEESA
5% LA R B S B RRBR A K B R E B A0 F R A 0 HE T G R R AL
BEUME R - M BB R SR B R SR AR O E RS O MR R AR T 0 LA
RIS/ E R 1PS » A ¥ T (5 TAM KO BRAS 175 30 DA K B 3 942
TAM HJEEST - AFHETH ARRFHOER  RBHEHERE
FREEREERDN  EFAEETHBETRESNER - 1
Jh—2k  AFBATAET K E BB T B 6 FEH TAM & 25
B WA REERAEE TAM HEEBEEARE ) BEAST
il B B ot 5 T R B EL IR IR SE B A R K, -

[0032] EEARABPELEHABEN - > REVLFEAUREAE
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[ RFEEEREA ]

[0033]
100 : R 26 * BIAETT
10 © RHEAGREE 28+ REET
12 @ BB TTH 30 REFHETT
14 @ FRSRE T 32 A
20 BFERE 34 SFATIEAE
22 : B 36 F{HIE A
24 g AETT 38 RERtE A

$202~S212 : g BE BB E BhAY B 74 B I 88 U5 SRR TR AE
310 ~ 312~ 314 : HIBEINERF

320322324 HIBRERF

330 ~ 332~ 334~ 336 : FEEEHERERF

340 : TAM BiEEHERF

350 ~ 352~ 354 : [ AmfE TAM KEERAEEF
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