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Abstract

With an improvement in technology and miniaturization of sensors, there have been
attempts to utilize the new technology in various areas to improve the quality of human
life. One main area of research that has seen an adoption of the technology is the
healthcare sector.

As a result, this project is an attempt to solve a healthcare problem currently society is
facing. The main objective of the project was to design a remote healthcare system. It’'s
comprised of three main parts. The first part being, detection of patient’s vitals using
sensors, second for sending data to a server and the last part was providing the detected
data for remote viewing on a mobile application. Remote viewing of the data enables a
doctor or guardian to monitor a patient’s health progress away from hospital premises.
Mobile application can get external measurements like Blood Pressure, Body temperature
and Blood Sugar Level.

This project used some mid-range cost components to build this system, which is
available in laboratories, electronics shops and pharmacies, which these components are
ESP8266, MAX30100, and AD8232 ECG.

The aim of the project was to come up with a Remote Health Monitoring System that can
be made with locally available sensors with a view to making it affordable if it were to be
mass produced.

Hence the proposed architecture collects the sensor data through ESP8266
microcontroller and relays it to the server where it is processed and analyzed for remote
viewing.

After the project is completed, we expect all of its objectives to be achieved by designing
a system of doing the necessary checks for heart patients to separate and reduce the
gathering in health centers, using a mobile application interface between the doctor and
the patient to collect all the measurements and examinations in one platform.
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Chapter 1

Introduction

1.1 Overview

It is a simplified system-based project that do some regular medical examinations
for heart patients, and this system is called a remote follow up healthcare system, and the
tests are: Blood Oxygen Level, ECG and Heart Rate Measurement.

These readings are uploaded and displayed on application in the smartphone in
real time in front of the specialist doctor, and the time between the patient and the doctor

Is organized and also called-in in the event or when something is occurred to the patient.

1.2 Motivation

According what happen of the Covid-19 that Faced the whole world, which is
spreading widely in human gatherings, and with the World Health Organization's
warnings that states spacing and reduce overcrowding, it’s supposed from us to be
creative in creating new ideas to face this crisis, and help the WHO in terms of Creative
Crisis Management, and taking advantage of the current experience that we have to

complete this project.

1.3 Importance

The importance in the medical system is mainly focused on reducing human
gatherings and waiting times in clinics and hospitals, the continuity of doctor-patient

communication, and the ease of health care service.



1.4 System Objectives

We will design a system of doing the necessary checks for heart patients, so that
the system environment is similar to the environment that found in hospitals and
specialized clinics, and the objectives can be summarized in the following points:

e To separate and reduce the gathering in health centers, thus reducing the rate of
infection with the virus.

e Long-term follow-up of the patient's condition remotely.

e Direct communication between the patient and the doctor.

1.5 Short Description of the System

ECG Sensor |——3

(Foxtentsomn)—|  NodeMoy
ESP8266

rosomn o) —

Figure 1: Short description of the system

As the shown in the figure above, the system is divided into three parts:

1) Inputs: which are represented in the four sensors, which are:

a) ECG (Electrocardiogram) sensor: records the pathway of electrical impulses
through the heart muscle.



b) Heartbeat Sensor: is an electronic device that is used to measure the heart rate.
c) Blood Oxygen Level sensor: is a medical device that indirectly monitors the

oxygen saturation of a patient's blood.

2) Process: The inputs are taken to the processing section, and then processed the
data that is sent from the ESP32 for transfer to the dedicated server.
3) Output: Receive information from the server after linking patient data to the

dedicated application on the phone.

1.6 Problem Statement

The daily presence of patients in hospitals and clinics and their intense gathering,
waiting for reviews and examinations, which causes a state of fatigue and severe
exhaustion for patients.

And with the presence of the Covid-19 pandemic and the rapid increase of people
infected with this virus, which directly threatens the lives of people with chronic diseases,

especially heart patients, which led to the danger of their presence in cramped places.



Chapter 2
Background

2.1 Overview

This chapter describes briefly the theoretical background of the project, we will
introduce a short description of the hardware and software parts that are used in the

system.

2.2 Theoretical Background

This project is designed to do in following-up patients through collecting vital
signs and some important measures, remotely, for cardiovascular patients, during the
normal activity of the patient. Of course, this will include some minimal training for the

patient how to properly use the system, as these measures are taken by several sensors.

The system is separated into two parts, the first one is the hardware, which
consists of 2 sensors connected to the NodeMCU ESP8266 and server. These

components are connected with a voltage source.

The second part is the software, which contains a simple and easy-to-use mobile
application, which will require a login process with a unique username and password,
after that, tests are presented to the patient and the physician in the app. Moreover, it will

be presented with dates and times for each result.

In the figure below, we present the software in a use-case diagram, as we see the
system is collecting measures from the patient, then transfer these data to a database,
which is built-in in application. To present these measurements it is necessary for the

doctor to login with ID and password, and request display measures from the application,

4



if there any problem with login, the application will reset the password, and continue the

process.

nter and collec Collecting measures

Store measures
Patient

! Check

Application

ut

Display measures Change

°

J\E—

Doctor

Login

o

»| Change password

T

Figure 2: Software use-case diagram

2.3 Short description of the project hardware components

In this part we will illustrate the hardware components used in the system, in
addition, we will introduce a short description of each component used in the system and

why they are chosen.
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ECG Sensor |——3

NodeMCU
(Heartbeat sensor)—3- ESP8266

Blood Oxygen Leve! | s

Figure 3: General description of project hardware components

2.3.1 NodeMCU ESP8266

Is a series of low-cost, and self-contained Wi-Fi networking solution, allowing it

to either host the application or to offload all Wi-Fi networking functions from another

application processor and comes with 17 GPIO pins. Not all GP1Os are exposed in all

ESP8266 development boards, some GPIOs are not recommended to use, and others have

very specific functions p.

(CSDD3 »~<GPIO10
([ SDD2 - GPIO9
[ sDD1 p—~ MOSI
[(sbaviD b~ Cs

[ SDDO b~ MISO
[SDCLK p— SCLK
GND

. RandomNerdTutorials .

GPIO16
GPIO5
GP104
GPI00 FLASH

GPIO2

3.3V
GND

GPIO14
GP1012
GPIO13 )~ MOSI_}~_RXD2 |
GPIO15p CS H TXD2 |
GPIO3
GPIO1

GND

S

AAARARARAR"®

Figure 4: ESP8266, source [1]



The ESP8266 peripherals include:

« Wi-Fi Direct (P2P), soft-AP
« Integrated TCP/IP protocol stack

« Integrated PLL, regulators, and power management units

« Integrated temperature sensor

« Supports antenna diversity

« Power down leakage current of < 10uA
» Integrated low power 32-bit CPU could be used as application processor
We chose it because it has the required pins for the project, in addition it is
used for networking, using the module's Wi-Fi Antenna, with 32-bit RISC
microprocessor core (single core processor) that able to connect to routers and transmit

data that we got it from sensors to server and its low cost and much higher in

processing speed if we compared to the Arduino Mega.

2.3.2 The MAX30100

The MAX30100 is an integrated pulse oximetry and heart-rate monitor sensor
solution. It combines two LEDs, a photodetector, optimized optics, and low-noise analog

signal processing to detect pulse oximetry and heart-rate signals 2.

Figure 5: MAX30100 sensor, source [3]




Key Features:

% Complete Pulse Oximeter and Heart-Rate Sensor.
% Tiny 5.6mm x 2.8mm x 1.2mm 14-Pin Optically.
% Ultra-Low-Power Operation Increases Battery Life for Wearable Devices.

% -40°C to +85°C Operating Temperature Range.

The MAX30100 operates on a single 1.8V power supply and a separate 3.3V
power supply for the internal LEDs. Communication is through a standard 12C-

compatible interface .
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: RED 1133 CANCELLATION AMALOG DIGITAL lscL
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: WA ™ LTER REGISTER COMMUNICATION | | o
| 660nm| 880nm v T
: | DIE TEMP ADC i
I ~— I
l I
[ I
I |
| I
| * + |
! o—‘ | OSCILLATOR }—>| LED DRIVERS | )
, I MAX30102 ,
I | |
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A 1 e J
R_DRV| IR_DRV GND PGND

Figure 6: MAX30100 Functional Diagram, source [2]
This sensor was chosen for its ability to make two readings (Heart-Rate and
Oximeter Biosensor) in one sensor instead of two. Also, to save wire connection and save

energy consumption.




2.3.3 AD8232 ECG Sensor

An ECG is a digital recording of the electrical signals in the heart. It is also called
an electrocardiogram or an EKG. The ECG is used to determine heart rate, heart rhythm,
and other information regarding the heart’s condition. ECGs are used to help diagnose

heart arrhythmias, heart attacks, pacemaker function, and heart failure 4.

In addition, the plug-in for the cable is a male sound plug which will make the
cable easily removed or inserted into the board. The sensor assembled on an arm pulse
and a leg pulse 4.

AD8232 ESP32 Connection

e e
B
2D
IR
E:-)
:i’: | ESP32 AD8232
n=
= GND GND
=9 3.3V 3.3V
i< VP Output
% LO+ D2
L LO- D3
o P
|
»
S
2
& €

Figure 7: Interfacing AD8232 ECG Sensor with ESP8266, source [4]

An AD8232 ECG Sensor has 3 pins of disposable electrodes attached directly to
the chest or arms to detect every heartbeat, in addition the electrodes of the ECG sensor
will convert heartbeat to electric signal so it makes the ECG sensor easy to connect with
the ESP8266 4.



The AD8232 module breaks out nine connections from the IC:

Essential 6 pins: SDN, LO+, LO-, OUTPUT, 3.3V, GND

Board Label Pin Function Arduino Communication
GND Ground GND
3.3v 3.3v Power Supply 3.3v
OUTPUT Output Signal Any Analog pin
LO- Leads-off-Detect - Any Digital pin
LO+ Leads-off-Detect + Any Digital pin
SDN Shutdown Not used

Figure 8: AD8232 ECG Sensor connection table

Figure 9: AD8232 ECG Sensor Placement on Body, source [4]

Also provided 3 pins on this board known as pads (red, yellow, green):

Red: RA (Right Arm),
Yellow: LA (Left Arm),

Green: RL (Right Leg).

10




All of every sensor electrode has methods to assemble in the body. So, training

and tutorials are needed for patients.

It is recommended to snap the sensor pads on the leads before application to the

body. The closer to the heart the pads are, the better the measurement.

We chose the AD8232 ECG Sensor in our project because it’s very lightweight,
slim, cheap and accurately measures continuous heartbeat and gives rate data of
heartbeat.

11



Chapter 3
System Design

3.1 Overview

In this chapter we will discuss the conceptual design of the system, it shows the
system requirement analysis, a block diagram of the system, flow charts, schematic

diagram and interface layout for healthcare application.

3.2 Context diagram of the system

login, enter external reading, view internal reading.

ogout

Patient — Mobile Application — Doctor

Sensors ESP8266 Database

Figure 10: Context diagram of the system

3.2.1 Main function of the system:

e Show the patient status.
e Make Communication between doctor and patient.

e Book the doctor (for the patient), and remote his measurements.

12




3.3 Detailed design

Send vaules >
Read data o NodeMCU Phone
Sensors ESP8266 Application
Update
|

" / p / “

Figure 11: Block diagram of the system

In general, in the figure above, ESP8266 is going to read the data from the sensors
as the inputs, to do some process and organize the data, then transmit these values to the

phone application, to be available to show to the doctor in real time.

3.3.1 ESP8266

We need a microcontroller in our project, the ESP microcontrollers were chosen
and we chose the NodeMCU ESP8266 instead of the ESP32, even if ESP32 it comes with
48 pins compared to ESP8266 that have only 17 pins and higher processing speed
(160/240 MHz to 80MHz), but it has the required pins and the project doesn’t need
higher processing speed, also both of them are cheap but Nodemcu8266 is cheaper than
ESP32 (almost half).

For Microcomputer like Raspberry pi, ESP8266 is much cheaper than Raspberry pi
and also Leads to the desired outcome.

3.3.2 MAX30100

We need a sensor that calculates the blood oxygen level and sensor to heart-rate
monitor, so we search and we discover a sensor for heart-rate called BH1790GLC, and its

optical sensor for heart rate monitors is optimized for wearable devices such as smart

13



watches and sports bands, but we didn't find for blood oxygen level as individual sensor,
so we search more and we find MAX30100 sensor that do these measurements as one

Sensor.

BH1796GLC

Figure 12: BH1790GLC Heart Rate Monitor, source [7]

3.3.3 AD8232 ECG

ECG (Electrocardiogram) sensor records the pathway of electrical impulses
through the heart muscle, so we have chosen AD8232 from among many sensors such as
MAX-ECG-Monitor and shield-EKG-EMG, because it's cheap and has many features
such as:

e High signal gain (G = 100) with dc blocking capabilities.
e Fast restore feature improves filter settling.

e Qualified for automotive applications like Fitness and activity heart rate monitors.

AD8232 design allows for an ultralow power analog-to-digital converter (ADC) or
an embedded microcontroller to acquire the output signal easily. So, this sensor has 6
essential pins: SDN, LO+, LO-, OUTPUT, 3.3V, GND connected to ESP8266 and 3

electrodes connected to the body s

14



BIOMEDICAL
PADS

3.5mm
jack

NodeMCU
ESP8266
.
4 -
AD8232
GND
VCC
AnalogOut
LO-
L LO+
ECG SENSOR MODULE

Figure 13: simplified design for AD8232 and 3 pads
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3.4 Flowchart of the mobile application

Start
I Power on the system |
I Open the app in smart phone |

!

Enter the ID and Password

y

3 Times
at most

ID and Password valid

Yes

Patient

Is ID Patient or Doctor Action?

View patients
status
Enter
external reading

View

internal reading

=

Enter the value

e More action? More action?

Mo < N

Figure 14: Flowchart of Smartphone application
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3.5 Schematic diagrams

Max30100
AD8232 pinout
g2 g Wire | Type
£% = 2 | GND
o= g
= 3 VIN
tgfzg2c3 4 | Lo-
T 5 | Lo+
6 o/P
NodeMCU
GND 3V3
=X
— - AD8232
R T SEN-12650
== D8 EN
D? SK
D6 soF— Ic
e 105 s
=14 sy +
I NodeMCU s
D2 ESPB266 E
D1 Vyp=—
= D0 A
VIN

Figure 15: Schematic diagram of the system

The figure above shows the hardware part of the project that includes the ECG
sensor and MAX30100 sensor connected directly to the Nodemcu ESP8266, as well as

connecting the wires to the dedicated pins.
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Max30100
59 8
=
=% =
o= g
T S o
£E323:z2¢28&
NodeMCU
GND 3V3
= TX
] 0 RST [
— 0s enb—
= o7 SKf=—
e Y sof—
—{ s scf—
=1 D4 5
MNodeMCU 52
D2 ESPB266 s
D1 VU
= bo AOf—
VIN

Figure 16: Schematic diagram of MAX30100

Here is the schematic diagram of MAX30100 sensor connected to the Nodemcu

ESP8266 separately from the rest of the other components of the system.
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NodeMCU
GMND 3V3
 BES
AD8232
— RT e
R ’ SEN-12650
— 05 enb—
D7 sk — 10—
D6 sof— 2
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I B NodeMcU s ) "
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VIN 3 VIN
4 LO-
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Figure 17: Schematic diagram of AD8232 ECG

Here is the schematic diagram of the AD8232 sensor connected to the Nodemcu

ESP8266 separately from the rest of the other components of the system.
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Chapter 4
Software

4.1 Overview

This chapter describes the implementations of the software that we used in this project,

such as the IDEs used to build the project codes, and the user interface.

4.2 Software Implementation tools

This section will provide some information about the main programs and software

technologies used in our project:

4.3.2 Arduino IDE (Arduino Software)

The open-source Arduino Software (IDE) makes it easy to write code and upload it to the
board. This software can be used with any Arduino board and ESP microcontrollers . In our
project, we used Arduino IDE to writing code (each component owns part from code to get data

and send to server) then make sure there are no errors to upload the program into ESP8266.

4.3.3 Visual Studio Code

Is a lightweight but powerful source code editor which runs on computer and is
available for Windows, macOS and Linux. It comes with built-in support for JavaScript,
TypeScript and Node.js 1. We used VSC for build front-end and back-end web page that will

be converted to phone application (APK extension).
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Figure 18: Main screen of Smartphone application
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Figure 19: Patient main screen

In general, this is the main screen after the system discovers the ID for a patient,
and the first option is for the patient to enter external measurements, which include
optional medical examinations like: Body temperature, Blood Pressure and Blood Sugar

Level, and the second one is for viewing all his measurements.
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Figure 18: Patient screen external reading

After click on first circle button in patient main screen, it will direct the user to

external reading screen that allow patient to enter his external measurements.
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Figure 19: Doctor main screen

This is the main screen after the system discovers the ID for a doctor, which the
last column in left side is described if measurements are abnormal or normal for his

patients, in this case we have two cases, abnormal and normal for first patient.
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Figure 20: Doctor screen after click on first patient normal case
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In this term we see that the statue of first patient is normal and all his measurements also

normal, and doctor can check last four measurements for this patient.
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Figure 21: Doctor screen after click on first patient abnormal case

In this term we see that the statue of first patient is abnormal and all his measurements

also abnormal, and doctor can check last four measurements for this patient.
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Figure 22:Example Reading Blood pressure

The figure above explains that the patient or his assistants must use this device and

take its reading, then enter it in the place designated for it in the application (self-use).
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4.3.4 MongoDB

MongoDB is a source-available cross-platform document-oriented database
program. Classified as a NoSQL database program, MongoDB uses JSON-like
documents with optional schemas 113. We used it for build non-relational database (NoSQL),

because the application will have a many user’s information and details to deal with.

We have in our non-Relation database three collections:

e Patient info externals: is representing as last 4 and least external measurements,
and it have 5 documents each document contains: document ID, patient ID (inside
DB), sugar, pressurel (diastolic), pressure2 (systolic), temp and date.

e Patient infos: is representing as internal measurements, and it have 2 documents
(2 patients) each document contains: document ID, patient ID (inside DB), ecg,
02 and pumb.

e users: is representing as all users in the application, and it have 3 documents (1
doctor and 2 patients) each document contains: user ID (inside DB), role,

username and password.

4.3.5 Heroku

Is a container-based cloud Platform as a Service (PaaS). Developers use Heroku to
deploy, manage, and scale modern apps. This platform is elegant, flexible, and easy to
use, offering developers the simplest path to getting their apps to market 1121. We used it for

receiving a request form phone application and response action as we need.

Heroku use MV C design pattern and separates presentation and interaction from
the system data. The system is structured into three logical components that interact with
each other. The Model component manages the system data and associated operations on
that data. The View component defines and manages how the data is presented to the
user. The Controller component manages user interaction (e.g., enter presses keypad,

touch, etc.)
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Figure 23: Model-View-Controller (MVC) pattern

Advantages of MVC pattern:
e Allows the data to change independently of its representation and vice versa.
e Supports presentation of the same data in different ways with changes made in one

representation shown in all of them.

4.3.5 Postman

Is a collaboration platform for API development. Postman's features simplify each
step of building an API and streamline collaboration so you can create better APls—
faster 1131. we used it for control the server that we build, like add or delete patient/doctor.

In general, this API is giving you ability to send requests in Postman to connect to
APIs you are working with. Your requests can retrieve, add, delete, and update data.

Whether you are building or testing your own API, or integrating with a third-party API,
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you can try out your requests in Postman. Your requests can send parameters,
authorization details, and anybody data you require.
In the main we have 2 folders:

e User: have 1 get and 2 post functions, which get is representing | send request to
server and get data and post is representing | send data to the server, functions
details:

1. Get all user: is representing as get all users information in our application
(doctors/patients), and present as get function.

2. Reg user: is representing as | create a new user with his details (username,
password and role), and present as post function.

3. User login: is representing as | send doctor username to take his token that

will be used in Patient Info, and present as post function.

e Patient Info: have 2 get and 2 post functions, functions details:

1. Create data: is representing as create data for internal measurements from
nodemcu 8266 and these data are heart rate, spo2 and ecg values, and
present as post function.

2. Get all patient: is representing as that get all patient’s information in this
token. after we take doctor token, to use it to send his patient data to him, in
other words we will take this token and place it in specific place in his
patient API, to let his doctor to see his measurements, and present as get
function.

3. Create external data: is representing as create data for external
measurements from patient and these data are temperature, blood pressure
and blood sugar level values, and present as post function.

4. Get data: is representing as that get all patient information like
internal/external measurements from his 1D inside database, and present as

get function.
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4.4 Users

The application has two user roles:

e Patient: he can view his status and enter his external measurements and his role

present as 1.

e Doctor: he can view his patient’s status and his role present as 2.

In figure below we add dataflow diagram for user roles and the data is updated on
the database:

view his
view easursments
Patient
If patient upload new
P data add update database
internal/extemal
easurements
User | Enter username___ |
and password
view all his
if doctor patients
measurements,
P Doctor

Figure 24: user dataflow diagram
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Chapter 5
Validation and Discussion

5.1 Overview

In this chapter, we will describe and discuss the steps, results of the implementation,

and testing of the hardware and software parts.

5.2 Units testing

We start by testing all the parts to ensure that all of the functions work perfectly and without

errors.

5.2.1 Hardware Testing

After completing the phase of connect of nodemcu pins with MAX30100 and AD8232,
and make sure that microcontroller is working after we test that it can connect to Wi-Fi network,
also be sure that all the components connected correctly with ESP nodemcu8266 pins and after
we upload the arduino code to nodemcu, the values (spo2, heart-rate and ECG) should be correct

as follows:

e Max30100: This sensor is working correctly and gives 2 reading for spo2 and heart-rate,
as the thresholds and test cases below:

1. Spo2
Condition Sp0O2 Range
Normal 95% to 100%
Brain Gets Affected 80% to 85%
Cyanosis Below 67%

Figure 25: Spo2 value for human
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Test Value Status

1 97% normal
2 83% abnormal
3 99% normal

Table 1: Test case spo2

2. Heart-rate

Condition Heart rate range
Normal 60 to 100
Abnormal > 100 or <60

Figure 26: Heart-rate value for human

Test Value Status
1 120 abnormal
2 117 abnormal
3 73 normal

Table 2: Test case heart-rate

ECG: This sensor is requiring some specific conditions to working correctly, so the area
on which the electrodes were placed should be clean from hair and the patient should not
move, otherwise lack of these conditions leads the signal be noised and meaningless
reading. This diagram is shown when the ECG is connected. Otherwise, if not connected
this diagram won’t show.

ddylud! Olelyall baalas

Figure 27: ECG diagram if it connected
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Figure 29: All circuits in breadboards 2
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Figure 30: Final result 2
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5.2.2 Software Testing

In this section, we will describe the ways to test the software that we used to
implement our system.

The project needs from the user to login with his username and password, then if
username detected as patient, the application shows him the patient page, if detected as
doctor show him the doctor page.

If the patient enters external measurements to the application, these values
transmit to the server and stored in database. If the patient or doctor want to view the
latest and the 4 previous measurements, the application will show it to the user with their

exact date and time, and if it normal or not for latest measurements.

5.2.3 How does it works

When the nodemcu is powered up, it connects to the Network via Wi-Fi, and the
system does nothing until the patient pushes the pushbutton, at which point the system
activates, the LEDs light up, and the sensors begin taking 15 readings, the last reading is
sent to the server and stored in the databases. The device then comes to a halt until the

patient presses the button to start taking new readings.

5.3 Implementation issues and challenges

We faced several problems since the beginning of the project, one of these is the
hard of connecting the hardware and software together and combine them in one system.
And the electronic component is defected during hardware testing, like what happened
with us while we testing MAX30100 two times. There are other problems related to poor
internet, when the WiFi is weak signal, the connections between microcontroller and

server be not responsive or not real time response.

In addition to the challenges that we faced the insufficient time and the

circumstances that made it difficult for us to meet in a face-to-face because of Corona

36



and the difficulty of arranging suitable dates for everyone, but we did the project as

required and obtained excellent results.

On the other hand, the electronic parts (hardware) problems were not available in
abundance and needed time to be treated and delivered. The programming is another
challenge, such as learning programming languages, application environments, and

creating web pages using open-source front end development framework.
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Chapter 6
Conclusion

6.1 Overview

In this chapter, we will conclude the informative summary and future work of our project.

6.2 Summary

The main objective of the experiment was successfully achieved. All the
individual modules like Max30100 module, ECG module and remote viewing module
gave out the intended results.

The project Remote follow up healthcare system is a telemedicine application
which allows the doctor to view the patient’s vital signs and parameters remotely
time. We propose a mobile phone based on patient monitoring system with good
extensibility and transmitted remotely in a real time sense.

The presented monitoring system will be a cost effective, flexible and robust

solution supporting a unique mobile based computational platform.

6.2 Future work

The future scope for this project is that the notification will be send only to the
doctor whom the patient consults specially who have the abnormal status. That is, the
alert send can be made specific, along with the patient’s name and ID.

Other medical sensors will be placed in the heart box, such as measuring

temperature, blood pressure and sugar blood level.
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