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1. Abstract:
Personal Health Assistant
Project theme:

In present scenario the available health checkup and measurement solutions are not
reachable to rural area andso costlier for common people so in order to reduce diseases
or early detection and making people more conscious on health we need a cost effective
and portable health checkup solution.

Detail:

In order to bridge the gap between people and their health @ame up with an idea of
having a personal health assistant which can be able to perform following things

Early detection of disease

Regular body checkups (for a person or Family member on demand basis)

Health Monitoring (For old people continues hdafhonitoring)

Body part Diagnosis (Heart beat, ECG,BP etc.)

It uses GR.ychee board along with body data measurement sensors powered with
portable battery.

pwnNpRE

How it will work:

1. Person will wear the device either on hand or on chest depends on the need.

Devie is capable of measuring body parameters continuously or on demand basis.

3. It sends data to the IOT cloud server where it will be analyzed and if needed can be
informed to person or respective doctor directly with proper reports.

4. Person can see any thigd health status in Mobile App, and can also trigger test
from the app.

N

Solution: wearable and cost effective mini equipment which serves the purpose of providing
health assistant at any time.
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2. Block Diagram:

Personal Health Assistant
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3. Concept and Challenges

10T Cloud + Data backup
and Analysis

Wearable on Wrist/Chest -

Patient/Person under Assistance

He/she can wear this device on hand or
chest based on the need [App can also
help user on how to ware it}

Smartapp — To see the live data/analytics

and also to trigger body measurement or
Tests

Z+ Health

To makea small and handy wearable device which can measure measure body parameters
noninvasively and continuously.

For Blood pressure monitoring we are using PTT algorithestimatethe body blood
pressure this part ushallenging

Forglucosemeasurement we a taking sample of mouth air and sensing tivesenceor
Acetonegas which gives the approximate proportional value of bgldzosdevel other
parameter like air temperature is alsmportant in the calculation.

The available solutions in the markets a@stly and not non invasive and each

measurement need a specific device which will make more cost so not so useful.

4| Page



And those available solutions are not able to record or monitor body parameters
continuously as well.

We came up with an idea which waliminate all those limitations and it will reach to
rural area people as well, so that early detection of decease possible with this device.

4. GR PeacBoard Basic features of the board alisted below
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Bottom View

*A4 and A5 can not be used while camera is in use

ltem Description

Micro processor RZ/A1LU (RS721030VCFP 176pin QFP)

External FLASH 8MB/internal 3MB

ROM/RAM

Operating Frequenc 384MHz

RTC clock 32.768Hz
3.3Vv/1.18V

Operating Voltage

Shikino Highrech KBGRI04VGHPB2033

Camera
VGA 640x480, up to 60fps
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Horizontal angle 98 degree, vertical angedegret

Camera interface (camera module included)
ESP32 wireless module (A4, BLE)
USB peripheral(micro B connector)
USB host (option)
4 pole audio input / output jack
SD socket

Board Function LCD connector
User button switch(2 pcs)
Reset button swith
JTAG interface
Connector for Arduino shield(option)
LED for user(4 pcs)

5. Schematic andHardware Setup

a. Connection diagram

OLED MAX30102 MPUB050
4——| AD8232 ECG Probes
4+—

GR-Lychee
Board P LM35

ibration

Moter

TG5822

VSN
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b. Flow diagram

muv/zy
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Hardware Components interfacing with GR/chee:

1. AD8232- ECG Pulse Monitoring Measurement Sensor

The AD8232 Sipte Lead Heart Rate Monitor is a ceftective board used to

measure the electrical activity of the heart. This electrical activity can be charted as
an ECG or Electrocardiogram and output as an analog reading. ECGs can be
extremely noisy, the AD8232 Siad.ead Heart Rate Monitor acts as an op amp to
help obtain a clear signal from the PR and QT Intervals easily.

P PR QRS ST T U

Wave Segment  Complex Segment Wave Wave

& N\ A\ B
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Left common
carotid artery

Brachiocephalic artery

Superior vena cava
Left pulmonary
Right pulmonary arteries arteries
Left pulmonary
veins

Left atrium

Right pulmonary veins.

Right atrium —— Semilunar valves
Atrioventricular

mitral) valv
Atrioventricular (mitral) valve

(tricuspid) valve Left ventricle
Chordae tendineae.

Right ventricle

Septum

Inferior vena cava

\Board Labe‘Pin Function

|Arduino Connectior

‘GND ‘Ground

GND

‘3.3v

3.3v Power Supp 3.3v

OUTPUT  Output Signal

AO

LO

‘Leadsoff Deect - |11

LO+

‘Leadsoff Detect +|10

\SDN \Shutdown

|Not used

Cable Colo Signal

Black RA (Right Arm)

Blue LA (Left Arm)

\Red ]RL (Right Leg)
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2. MAX30102 integrated pulse oximetry and heartate monitor module.

The MAX30105 Particlesor is a flexible, powerful sensor enabling sensing of

distance, heart rate, particle detection and even the blinking of an eye. The MAX30105

has been equipped with three LEDs as well as a very sensitive photon detector. The idea

is to pulse the differenLEDs, then detect what shines back. Based on the reflected
AAIAYlFGdz2NE AdQa LI2aarofsS (2 RSGSO0 RAFTFSNBy(
oxygenated blood or smoke from a fire).

The MAX30105 utilizes ared LED, a green LED, and an IR (Infrarkd)drE&ence

sensing, hearbeat plotting and heartate monitoring among its multitude of uses,

including Pulse Oximetry. The MAX30105 is designed to operate at 5V and can
O2YYdzyAOI 4GS 4A0GK 020K o®o+ YR px YAONRO2Yy!
library for the MAX30105 Breakout which takes care of all of the 12C communication, bit
shifting, register writing and sample reading.

Pin Label Input/Output Description

INT Output Interrupt, active lov
GND Supply Input Ground (0V) suppl
5V Supply Inut  Power supply
SDA Bi-directional I°C bus clock line
SCL Input I°C bus clock line
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3. LM35 Body Temperature Sensor

LM35

GMD - Graund

™ vout - Dutput

Va- Supply Voltage e per degree C
Anywhere between 4
to 30 Woc

Power Requirements

The device is powered anywhere from 4 to 40 Vdghen used with your Arduino, you will
want to use the 5V dput.

Accuracy

According to the manufacturer, the accuracy is typical with 0.75 degre€Bh€.worse case
accuracy is stated as-+I degrees C.

The Range
The device has a range froBb degrees C to +150 degree C-@f to 302 degrees F).

If you do nee to measure below zero G recommend the TMP36L (1&h&ll of lot easier
to implement for lower temperatures.

4. MPUG050 Accelerometer Sensor
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MPU6050 SixAxis (Gyro + Aeterometer) MEMS Motion Tracking

The MPWBO5x  LJ- NIia NS (GKS ¢2NXRQa FTANRG az2dA2y¢N
power, low cost, and higperformance requirements of smartphones, tablets and wearable
Sensors.

TheMPL npn AYyO2N1IR2 N} G§Sa Lyg@Sy {tife/filibraian fiangvaeA 2 y C dzi
that enablesmanufacturers to eliminate the costly and complex selection, qualification,

and system level integration of discrete device@smotion-enabled products, guaranteeing

that sensor fusion algorithms and calibration procedures deliver optimebpmance for

consumers.

5.Mini OLED display

Specification:
High resolution: 128 * 64
Viewing angle:> 160 degree
Fully compatible with Arduino, 51 Series, MSP430 Series, STM32 /2, CSR IC, etc.
Ultra-low power consumption: full screen lit only 0.08W
Vdtage: DC 3V ~ 5V
Working Temperature:303~ 703
[2C/1IC Interface, require 2 10 only.
SSD1306 Driver IC
Character Color: Blue/White/&iolor(blue and yellow)
1 12c Address: 0x3
Pins Definition
1 GND Ground
T VCC 2.2\5.5V
T SCL CLK High Level 2.248.5V

= =4 4 -4 4 -4 -4 -4
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1 SDA MOS High Level 2.248.5V

6.LiPo Battery

7.4V610mAh 15C 4.5Wh Lipo Battery

7. Micro Buzzerand vibration motor

Q-

8.DHT11

The DHT11 is a basic, ultra lowst digital temperature and humidity sensor. It uses a
capacitive humidity sensor and aehmistor to measure the surrounding air, and spits out a
digital signal on the data pin (no analog input pins needed).
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9.TGS822 Gas Sensor for ACETONE gas detection

6. Hardware Design:
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