PPG FEATURES AND ITS APPLICATIONS
( Photoplethysmogram )
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Khdi niém vé PPG
Hinh anh 1 PPG dién hinh
Ung dung trong :

** Monitoring heart rate

** Monitoring blood pressure

** Monitoring depth of anesthesia
** can detect diabetes




m ResearchGate

a) LED  Photodetector

LED

9 Photodetector

<

Q Light source
\

Systolic
phase

phase

PPG waveform

1 ;

Non-pulsatile component

Other
tissues

Venous blood

of artery blood

Pulsatile component
of artery blood

ey
Diastolic  Time

AC Pulsatile
part

DC Steady
part

Time
850 x 500

Diffuse Transmission

Scattering Followed by absorption
Diffuse Reflection and RN

Diffuse Transmission l
Specular Reflection 0

LED  Photodiode

Arteriole

Reflective PPG




C O ncbinimnihgov/pmc/articles/PMC7309072/

® Systolic Peak
® Notch
@ Diastolic Peak

Amplitude

'Clrchc-nméno.-oom]

] A

1.2 1.4
Time(s)

fwww.ncbinim.nih.gov/co A (AHESNOD DMC/ IBESNOD Df Tall I . oK o







(a)

e R Wave ° o

ECG I\ ~ ’\ - I\

Pulse foot




<30 years

10}
osl
08l

\
04

£
20
2
9
2
g
:
k-]
.

02

0o
0 85 S B W

30 to 39 years

e
o»
as
04
oz
ae

0
on
0os
04
02
oo
o

10
os
0os
04
02
oo

40 10 49 years

- B I ‘& 0 S
Normalized width

Iy |

100

10
cA
o8
04
02
00

» 50 years

0




Pulse (bpm)
25. 1255

240

bui duy tri - 26 - 164

PULSE (bpm)

83

<1>: COM4.

EN . ol
& om0




Pulse (bpm)
5. 1255

nguyen thi cam hong 68 157 z::

> |PULSE (bpm)

r120

r105

r90

r75

60

r45

—

<1>: COM4. @ m




HO THU PHI, 58

Pulse (bpm)
r255

240
r225
r210
r195
r180
165
r150

r120

r105

r90

r75

60

r45

--30

<1>: COM4. B E ___




1. MONITORING HEART RATE
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Figure 1-1 shows the typical waveforms for ECG (blue) and PPG (red). The time difference between the R-peak
in the ECG waveform and the arrival of the blood pressure wave in the extremities is another measurement
known as PTT. PTT involves simultaneous measurement of ECG and PPG.
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Figure 1-1. Introduction to ECG, PPG, and PTT




Tudi mach mau : 1a 1 chi s6 méi vé strc khoe tim
mach. Chtrc ning va tudi tdc ciia mach mau suy
giam 1 cach tu nhién theo tudi tac. Qua trinh nay
o01 1a su 120 hoa mach mau , bao gém su tang do
cting va duong kinh dong mach 16n. Cudi cung ,
né c6 thé dan dén ton thuong tim ,than , ndo. Mot

trong nhing chi s6 130 hdéa mach mau 1a do ctng
dm 2. Pulse wave velocity ( PWV). Khi mach
mau ctmg hon hay co lai nhiéu hon, mau di
chuyén nhanh hon va tao nhiéu ap luc hon. PTT
ngan hon, s& gy HA cao hon.




arge Artery Stiffness Index:

Age : 45 s
AT = 270ms

Sl-bh"l

Age : 29 yrs
AT = 1346 ms
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Pulse Wave
Velocity is

a risk
predictor for:

Hypertension
Diabetes
Stroke

Renal Disease
Pulmonary
Inflammatory




Pulse Wave Velocity using Moens-Korteweg
equation Calculator

Search | Search Calculators

Home Chemmtry O
Chamistry Deochermistry )
Diochemiatry Memodynamecs )

E soN10 71 852110 90 THXM >

@ Biastie (ngent) Meduius ot Biood no,7
m’m

@ Thchness of Arery (Ng)

Ege rtd o s o gt 1"

- @ Bi0od Denvity [Py

o.:-m
SN 0 Ragae)
109

o © Rt ot Arwry 0 —"

o 100 7% |frmaiel 33 09 joaied) :

(Pocet v
oo | e
(O]  romus ]  Reset |0




P N M e wpvy € DUme vt sfd e
oty P wawe ey (PG

WYsazdf  PW,=a—+

Ao e ire dvn BN 1o ot Yot U TY)

cf-PWV

Ago:
SBP immHg)

DBP immHMHgX

Carotid-Femoral
distance icm)

Transit time (ms)

>eieci Gtance method v




MONITORING BLOOD PRESSURE
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deoen pulue arrrvell e (PAT)

Pulse Arrival Time (PAT), which represents the
delay from the heart pulse to the blood arriving
to the fingertip

ECG
PAT

M PPG

;
BP(t) =y + PAT (D)2 In(aIn(p - PPG(t))?




MONITORING DEPTH OF ANESTHENIA
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The average and normalized PPG waveform waveforms of anesthesia and non-anesthesia patients

admitted to the hospital




PPG IN DETECTION DIABETES

Information 2022, 13, 59
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Photoplethysmography signal canl
detect diabetes




KET LUAN:

PPG la 1 k¥ thuat chi phi thép , dé su dung ,
giup cho BS nhiéu trong viéc chan doan .

Mac du duogc tim ra vao nam 1930 , ngay nay
no duoc thi€t k€ vo1 nhirng dung cu nho , gon
va vO1 su trg giup cua app,Al...

Bai bao cdo nay gitip BS hiéu khai niém vé
PPG dé khi co phuong tién , chiing ta co thé
hiéu hon vé nguyén 1y hoat dong , gitip viéc
chan doan bénh tot hon.




THAM KHAO:

https://www.scitepress.org/papers/2017/61125/61125.pdf
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