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ABSTRACT
Generally in critical case patients are supposed to be monitored continuously for their SPO2, Heart-rate, blood pressure
as well as body temperature. Based on last decade statistics of medical records, death rates due to hypertensive heart
disease, shows that the blood pressure is a crucial risk factor for many heart diseases. Health monitoring systems have
rapidly evolved recently, and smart systems have been proposed to monitor patient current health conditions.  This paper
presents a modified design of smart watch for medical assistance in case of any emergency, we focus on monitoring the
patient’s heart rate, SPO2, blood pressure, and his body temperature. In the earlier methods,  the doctors need to be
present physically but now in the proposed system will track, trace, monitor patients and facilitate taking care of their
health; so efficient medical services could be provided at appropriate time; by using specific sensors, the data will be
captured and compared with a configurable threshold via microcontroller which is defined by a specialized doctor who
follows the patient;
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INTRODUCTION
There is little doubt that wearable technologies are entering our lives, especially amongst early

adopters. Numerous technology companies have invested in developing novel wearable solutions to gain
successful access into consumer markets. It was estimated that only 1% to 2% of individuals in the United
States have used a wearable device, but the market is forecasted to be worth $25 billion by 2019 with smart
watches taking 60% of market value.

A wearable device can be defined as a mobile electronic device worn as an accessory or unobtrusively
embedded in the user’s clothing. Generally, wearable devices adopt the technologies of sophisticated
biosensors and wireless data communication that allow the wearer to access and transmit information in all
sectors of human endeavor. Given the functionality of miniaturized biosensors capable of wireless
communication, these devices are developed to be innovative, non-invasive monitoring technologies for
continuous and autonomous transmission of physiological data [4]. As these wearable devices proliferate in
the clinical domain, they have the potential to provide caregivers with the information they need to improve
the quality of health care, change and facilitate clinical workflow, manage and treat patients remotely, collect
greater health data, and deliver more meaningful healthcare to patients.

For practical use, Zhang’s research group noted several key factors that should be developed in order to
implement wearable devices, including miniaturization, integration, networking, digitalization, and
standardization . To be comfortably worn on the body, miniaturization and unobtrusiveness are considered the
most important factors that can increase compliance for long-term and continuous monitoring. A recent advent
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to the fast-growing market of wearable devices is the smart watch. With its miniaturized form factor design
and computing technology, a smart watch can be worn continuously without interrupting the user’s daily
activity. Although smart phones have become a part of our daily lives and might be considered to be wearable,
these devices most often resides in a pocket or purse. Unlike smart phones, smart watches can be truly
wearable without interrupting our daily lives, and can also serve as a readily accessible extension of the smart
phone. Because of the proximity to the skin, the smart watch can also be a source of physiological data
derived directly from the wearer‘s body. With the potential for widespread adoption in the healthcare sector,
smart watches equipped with biosensors have the potential to provide important healthcare information to
patients and their providers.

BLOCK DIAGRAM

A. Body Temperature Sensor:
The body temperature can be calculated by putting sensor in contact with body. In the arrangement the body
temperature sensor used is MLX90614.

The MLX90614 is an Infra Red thermometer for non contact temperature measurements. Both the IR sensitive
thermopile detector chip and the signal conditioning ASSP are integrated in the same TO-39 can. The
MLX90614 is meticulousness integrated circuit temperature sensor,  whose output voltage is linearly to the
celsius (centigrade)  temperature.  It can measure the temperature more precisely than the thermistors and it
possess low self heating ability and it does not need any outside calibration or trimming. An internal 17-bit
ADC and a powerful DSP contribute to the MLX90614’s high accuracy and resolution. It has a huge number
of applications including body temperature measurment and movement detection.The MLX90614 provides
two methods of output: PWM and SMBus (i.e. TWI, I2C). The 10-bit PWM output provides a resolution of
0.14°C, while the TWI interface has a resolution of 0.02°C. The MLX90614 is factory calibrated in wide
temperature ranges: -40 to 85°C for the ambient temperature and -70 to 382.2°C for the object temperature.
The measured value is the average temperature of all objects in the Field Of View of the sensor. The
MLX90614 offers a standard accuracy of 0.5°C around room temperatures.

STM

Power
supply

Temperature
sensor-
MLX90614

HeartRate
Sensor-
MAX30100

OLED-SSD1306



1109 Pydimarri N V Rajya Lakshmi, Dr. P.Venkatesan, Ganga Prasad R

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

B. Heart Rate Sensor:
The MAX30100 is an integrated pulse oximetry and heartrate monitor sensor solution. It combines two LEDs,
a photo detector, optimized optics, and low-noise analog signal processing to detect pulse oximetry and heart-
rate signals. The MAX30100 operates from 1.8V and 3.3V power supplies and can be powered down through
software with negligible standby current, permitting the power supply to remain connected at all times.
Complete Pulse Oximeter and Heart-Rate Sensor Solution Simplifies Design. Integrated LEDs, Photo Sensor,
and High-Performance Analog Front –End. Tiny 5.6mm x 2.8mm x 1.2mm 14-Pin Optically Enhanced
System-in-Package. Ultra-Low-Power Operation Increases Battery Life for Wearable Devices Programmable
Sample Rate and LED Current for Power Savings. Ultra-Low Shutdown Current (0.7µA, typ)  Advanced
Functionality Improves Measurement Performance. High SNR Provides Robust Motion Artifact Resilience.
Integrated Ambient Light Cancellation.High Sample Rate Capability. Fast Data Output Capability.

C. Oled-Ssd1306
 The OLED displays are one of the most attractive displays available for a microcontroller. It has a
good view angle and pixel density which makes it reliable for displaying small level graphics. Interfacing this
IC with MCU can either be done using IIC or using SPI hence helps to save some pins as well. This display
can support both IIC and SPI communication. When you receive the module from the factory it will be in 4-
wire SPI mode by default and it is the fastest of all available modes. The IC supports both 3.3V and 5V logic
devices. Can be easily interfaced with Arduino (Library available).Supports decent graphics of bitmap images.
Available in different colors and sizes.

D.STM L4765
The STM32 Nucleo board provides an affordable and flexible way for users to try out new concepts and build
prototypes with the STM32 microcontroller, choosing from the various combinations of performance, power
consumption and features. For the compatible boards, the SMPS significantly reduces power consumption in
Run mode.

The Arduino™ Uno V3 connectivity support and the ST morpho headers allow the easy expansion of the
functionality of the STM32 Nucleo open development platform with a wide choice of specialized shields.The
STM32 Nucleo board does not require any separate probe as it integrates the ST-LINK/V2-1 debugger and
programmer. The STM32 Nucleo board comes with the STM32 comprehensive software HAL library



1110 Pydimarri N V Rajya Lakshmi, Dr. P.Venkatesan, Ganga Prasad R

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

together with various packaged software examples, as well as direct access to the Arm® Mbed™ online
resources at http://mbed.org.

Key Features
 STM32 microcontroller in LQFP64 package

 External SMPS to generate Vcore logic supply (only available on '-P' suffixed boards)

 1 user LED shared with Arduino™
 1 user and 1 reset push-buttons

 32.768 kHz LSE crystal oscillator

 Board expansion connectors:

 Arduino™ Uno V3

 ST morpho extension pin headers for full access to all STM32 I/Os

 External SMPS experimentation dedicated connector (only available on '-P' suffixed boards)

 Flexible power-supply options: ST-LINK USB VBUS or external sources

 On-board ST-LINK/V2-1 debugger/programmer with USB re-enumeration capability. Three different
interfaces supported on USB: mass storage, virtual COM port and debug port

 Comprehensive free software libraries and examples available with the STM32Cube MCU Package

 Support of a wide choice of Integrated Development Environments (IDEs) including IAR™ , Keil® ,
GCC-based IDEs, Arm® Mbed™

 Arm® Mbed Enabled™ compliant (only for some Nucleo part numbers)

CONCLUSION
The study even though constrained by certain limitations - assisted in acquiring meaningful data that would be
difficult or even impossible to otherwise acquire. The ultimate outcome of the study is the promising potential
that a smart watch device can have for dementia patients in home-based care.

FUTURE SCOPE
In future we can alert notification system (setting patient-personalised measurements’ “thresholds”), GPS
functionality (addressing the wandering problem), and a local database with limited access (for secure access
and storing of sensitive health information) could be implemented as part of a future certified, medical, smart
watch device.
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