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Abstract

This study introduces an innovative method of analyzing human health. With a new
analytically algorithmic framework, people can achieve a deep analysis of the
characteristics of pulse signals. With the prediction of Deep Neural Network, we finally
developed an embedded system to monitor human health. Based on Blood Resonance
Theory, researchers perform a Fast Fourier Transform on the signal extracted by
photoplethysmography, obtain the information of resonance, and detect the changes in the
blood circulation spectrum of the while circle. The prediction accuracy of 77.3%, can be
extended to a variety of multi-trend-related analyses, and it is very suitable for lower
energy consumption and low-cost hardware for future applications. This technique can
make a practical contribution to the need of mobile devices, wearable technology and the
physical analyses of Home Health Care.
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( Harmonic energy trend model, HET model )

Hopsy iz

[ 0.84666667 0.84666667 0.83666667 0.79666667 0.85666667
0.85666667 0.81666667 0.82666667 0.82666667 0.82666667 ]
Accuracy: 0.833667 (+/- 0.04)
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By i o B RS B R S e S 4 B Y i A T R RR B > &8 K-folder cross-
vailation 3¢ S ERES G H P REE Z F] 92.8% °

AERIE - AEARETT © RIIEARE AR SRV AE B PRV HYEME ¢ X
AR LR SR LSS — (R T S AU A S B HURE THE AV IIAE - WS T 0A
¥ 5 5 5 2% B S AHBHAY 0 A I -

=~ Hior ¥ E SDNN Ay HHEALGER (FigkHE—EMERER) -

Prediction Result Classification Result
Sex Predict value Real value
Female 72424637 70
Female 72.756699 70
Male 10.428537 10
Male 9.965616 10
Female 82.915810 70
Female 771.552895 70
Male 13.600554 26
Male 19.620026 26
Male 9.071404 6
Male 5.114422 6
Female 47478634 40
Female 44.107384 40
Male 51.592804 56
Male 51.669613 56
Female 65.052389 73
Female 60.166191 73
Male 20.927973 41
Male 22.413208 41
Female 59.804269 45
Female 42.278309 45

[ 0.95333333 0.91333333 0.92666667 0.89666667 0.95666667
0.94333333 0.90666667 0.91666667 0.93666667 0.93666667 ]
Accuracy: 0.9286 (+/- 0.03)

B = - %FE SDNN {555 BRI PERE -
(K-folder cross-vailation, K=10)
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AT AR ERIEETE PRV DU FEMNHE & R 2KAY PRV -

2 HRV
NORMAL

¥ Heart Rate Generally, people's HRV will be
e ———————— in this interval when they are

Generally, people's heart rate will quiet.

be in this interval when they are
quiet.

B —+/\ ~ RS i > BEEREAEESAT o | B =JL - PRV i - BEESEER BV E T -

22



—_—

BN
(—) WFEIITRAREUE
AU FE B AN B R Y E A EEA R ZE [ o N AT LU 18 [
W ARG - E SRRV EREL (£ Grafcet RHEFTHEERLEMFE
& R E R R ERTT -

AMP (mV)
A

AV L A A

first threshold «eeeedeaa-- SRR S S , SRS | \
\ P, |G, ST, SR S
\ N
\ ’ \ \ |
1 [\ |
Min feoeremreann vV :

Zone0  Zonel Zone2

Zone0 Zonel Zone2

_ PPI :

Start End

& =+~ EERE A AR AT R E R E R

P Time (second)

Y BUEGS R SR DL SR B
. ERFENREARRE ST
RHEEFEBIEEEE BRI E R A ESRE O BREE
SEENE HAE AT 2 BERIRES S M 22 BELL b > AR BRI R G B — 1 A
sE M REEEL
2. HEREAEEAY BN EAKAR ¢
75 i SR AR A 1 48 SR R AT RE A E R 2R B J5 (E RV 5 1) EDM #8428 HHT %5
ERFER ST -
3. BEMGBEINIREE
Py bl (R BEH0AE S AU I BLRE 2% B AP0 % B By BB T 2k 1Y 52
B RATN AT ET B LB O — P B 53 AT -
4. FAEAEHY PPI
i PPL I MAE O R B ROV Fe i & L E B > R EN
HF ~ LF YB3 o A bR & SRk e -

23

|



ead puyy pue |44

145

1904elD BB NEETY

ELGZUN0D e

BRUBINEHEHME

=]
=
=

N

+=E

anjea=[junos]ndd

++lUunod

H GkS

uojejodiajul 5eaur]

€15

anes=xew
wnoo=pua [] AR

ploysaiyi=>anjgs —t—

—
0=xew

1=zeuoz H QLG

0=18u0z

snea=uw H BG

YEW<anEs —F—

LS

L=psucz I_I

ploysaiyj=<anjgn —

F
6e6=uIW

1=teuoz H /G

Q=Qauoz

anjer=xew
unoa=uels || @@

uw=anjes —f—

8g

| =pauoz +

ploysaiLp=>an[es —

WEU<aNEA =——t—

anjea=uiw

unan

GG

(uursisAeus

|=pauoz I_l

ploysaij<anan l_l

S Onui—sisAjeue

L ¢S

|==UgwgguLL=anien +

09<unos |._|

anjea peay K]

0=|noo Dm

24



AHSE HRTAE ST IR AG Y P 7R A BV 22 - H ATAE ST IR e AR # H M1 (8 A
A 512 fi integer AYEIRIESIAGEE - RACE 8 5E (BE FIAZRIMAE SR 2 I8 5]
Ry IS - Sl H A S 22 4 Ry — =

(Z) FREHEMEERE
TEE R RE BIFAUHY 83.3% DL BRIRIFAL 02 8D HYAEMER A H - AEEE EH]
" FUHIARSR AR EE ) BUEEE 77.3% © FHIN A RS E A AR RGEE - i HERAIAY
H Byl SR A AABAVIE RS - A GE & (8 A\ BV E R A 2ng e s A H Al
AW iE AR R HY AR - E e fE i R Z Y EE R Y -
RV~ ERTTHE R GHIRAE -

Harmonic energy trend model Clinical model
TESTING data 0.833 0.928
Prediction 0.773
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