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ECG: Modern Implementations 7
Tachycardia
Normal heart rate 60-100 bpm
e Heart rate can identify
distress in a patient
e High resting heart rate may
indicate a greater risk of a =

heart attack

e Indicator of mental health
o Prefrontal cortex
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MAIN GOAL
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Circuit Inputs

1st lead

2nd lead
. Ret.
electrode

Electrode 1

Body skin

E lE Ct ro d e 2 Insulator (cloth)

P wave Depolarization of the atria

R ef E le ct ro d e Q wave Activation of the anterioseptal region of

the ventricular myocardium

R wave Depolarization of the ventricular

myocardium

S wave Activation of the posteriobasal portion

of the ventricles

Twave Rapid ventricular repolarization
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Circuit: Instrumentation Amplifier (IA)

Ad = (1 + 2(350)) * S25=40,100.

Adin = 1 + (2 * ZP5):Adout =~ D .
Ac = 0.04 * 22X A
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Circuit: Band Pass Filter o
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Circuit: Sallen-Key Low Pass Filter :
]

e 2 MCP6022 chips -

o Function on low voltage supply

and current . soc I

o High speed operating W—T—WT >_.nRF51 .

o Max output signal swing _"m"': Iww 77777
e Fourth order 150 Hz low pass filter =

o Anti-aliasing

o Voltage gain control I ,_WTWT}
e Collective 56 dB gain A . ]
[ J

Analog output of circuit converted to | } = I
digital signal via 10-bit ADC -1 =
e Radio frequency module: nRF51422 T

o Ultra-low power system-on-chi
P y P Circuit diagram including the output of the

(SoC) instrumentation amplifier to the nRF51422 module



RF Module to Wireless Transmission

MCP6022 Output

Acquired and filtered
analog signal from the

A/D Converter

Analog signal is
converted to digital

body signal
2.4 GHz
Transceiver ANT USB

Signal is transmitted Signal is received




Digital Data Acquisition

Transform Based

Compression
Method 1

Predictive
Coding

Method 2

Subsampling

Method 3

Downsampling

Noise removal

Segmentation

Short-time
Fourier transform
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(b) prediction waveform of tested ECG

5. The three-step ahead prediction waveforms of ECG.

Normal




Digital Data Acquisition :
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Device Eavesdropper Wireless Router Internet Destination
Your browser  Your device The data you The router receives The Internet is The information
is software uses its WiFi transmit is sent the WiFi an inter- reaches the
that allows connection to over the air. It communication connected server(s) that
you to view transmit can be inter- from your device system of host the website
and send informationto  cepted by anyone  and sends computer you're visiting,
information and from the within range who informationtoand networks that and those servers
over the browser. knows the Wi from the internet.  link devices to send back the
internet. password. each other. information you

requested.

Data to Wifi




RESULTS

Application is capable to record and transmit the ECG data of the patients to doctors.
e Before any data can be received, a Wi-Fi connection must be established between the
smartphone and the RF module, which is the main wireless unit that includes a
microcontroller.
e The main thread real-time displays the ECG waveform on the graph view of the
application.

ECG Acquisition Antenna Display/Control

ECG circuit

ADC
RF Module
SP430 |
g | (L > (nRF24L01)

F5340) Wireless
transmission ADInstrument

Schematic for wireless ECG measurement system. From Journal of Biomaterials Science, Polymer Edition &






https://docs.google.com/file/d/1t2DUQ1VDOCpKV3TF_CXUkmvDcvw4zKrS/preview
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“ CONCLUSION

Significance of project

e lireless, portable, and low power consuming= easily accessible

|
The wireless technology greatly improved the mobility, flexibility, and usability

of the ECG monitoring system in telemedicine.
e Mo promote data sharing and compatibility between many platforms and

systems, the stored and transmitted ECG data can be shared between patient

and physician J
e [t has the capacity to acquire, transmit, record, and display the ECG signal in

real time with accuracy and dependability. =
|
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