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Abstract—In the recent development of, Internet of Things (IoT) makes all objects interconnected and it has been recognized as the next 

technical revolution. Some of the applications of the Internet of Things (IoT) are smart parking, smart home, smart city, smart 

environment, industrial places, agriculture fields and health monitoring process. One such application is in healthcare to monitor the 

patient health status Internet of Things (IoT) makes medical equipment more efficient by allowing real-time monitoring of patient health, 

in which sensor acquire data of patient's and reduces the human error. As a result, this paper describes a system to solve a healthcare 

problem currently society is facing. The firstly beings with detection of patient’s Health using sensors and sending data to cloud storage 

and further the data is to analyzed, if any abnormalities occur alert is sent to the patient supervisor. Health monitoring for active and 

assisted living can use the IoT advantages to improve the patient’s lifestyle. In this paper, I have presented an IoT architecture customized 

for healthcare applications. The aim of the project was to come up with a Wi-fi enabled band for an alerting system for patient supervisor 

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 Node MCU, and the data stored in cloud where it is processed and analyzed for remote 

viewing. Feedback actions based on the analyzed data by the patient supervisor if any abnormalities observed then, it can be sent to the 

doctor through Emergency Call and/or SMS alerts in case of any emergencies. 

 

                                                                                           I INTRODUCTION 

Wireless health monitoring system or emergency alerting system involves monitoring of patient’s vitals and 

triggers the supervisor wirelessly. The inclusion of telecommunication devices in health care helps all evirate 

the difficulty experienced by the medical experts in monitoring multiple patients simultaneously. It enables 

them to observe patients without having to be physically present at their bed side, be it in the hospital or in 

their home. But there is no improved technology to help the patient super-visor whenever the abnormalities 

that happens to the respective patient. Wide variety of sensors are used in the devices to monitor the patient 

vitals ranging from heart rate, body temperature,oxygen saturation etc. The deployment of wireless alerting 

system may reduce the sleeping death rater rapidly 

 

                                                                              II LITERATURE REVIEW 

Daily monitoring of health condition at home is important for an effective scheme for early diagnosis, 

treatment, and prevention of lifestyle-related diseases such as adiposis, diabetes and cardiovascular diseases. 

While many commercially available devices for home health care monitoring are widely used, those are 

cumbersome in terms of self-attachment of biological sensors and self-operation of them. From this 

viewpoint, we have been developing a non-conscious physiological monitoring system without attachment of 

any sensors to the human body as well as any operations for the measurement. We developed some devices 

installed in a `toilet, a bath, and a bed and showed their high measurement precision by comparison with 

simultaneous recordings of ordinary biological sensors directly attached to the body. To investigate that 
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applicability to the health condition monitoring, we developed a monitoring system in combination with all 

the monitoring devices at hospital rooms and previously carried out the measurements of patients' health 

condition. Further, in this study, the health conditions were measured in 10 patients with cardiovascular 

disease or sleep disorder. From these results, the patients’ health conditions such as the body and excretion 

weight in the toilet, the ECG during taking the bath and the pulse and respiration rate during sleeping were 

successfully monitored in the hospital room, demonstrating its usefulness for monitoring the health condition 

of the subjects with cardiovascular disease or sleep disorder. 

 

                                                                                         III METHODOLOGY 

 In the recent development of, Internet of Things (IoT)makes all objects interconnected and it has been 

recognized as the next technical revolution. Some of the applications of the Internet of Things are smart 

wearable, smart watches, smart city, smart environment, industrial places, agriculture fields and health 

monitoring process. One such application is in healthcare to monitor the patient health status Internet of 

Things makes medical equipment more efficient by allowing real-time monitoring of patient health, in which 

sensor acquire data of patient's and reduces the human error. On the Internet of Things, patient's parameters 

get transmitted through medical devices via a   gateway, where it is stored and analyzed. The significant 

challenges in the implementation of the Internet of Things for health care applications are monitoring all 

patients from various places. Here, monitoring patient’s body temperature, heartbeat and body movement. 

Sometimes, the Patient who is under in-person monitoring may not be in that spot. So, there is a need for an 

intelligent monitoring system which can help to monitor that patient in all perspective. The IoT based 

intelligent system which we are going to develop can measure and analyse patient’s heartbeat, oxygen 

saturation level, body temperature. The monitoring part can be done by using web front-end and a special 

mobile application. We are intended to develop the band that has sensors to find the body parameters of the 

patient and the abnormalities alerts the patients supervisor wireless communication that act as node. It alerts 

the patient super-visor with help of vibrator. 

 

                                                                                      IV IMPLEMENTATION  

Client Server Communication 

Client–server model is a distributed application structure that partitions tasks or workloads between the 

providers of a resource or service, called servers, and service requesters, called clients 

Client and server role 

The "client-server" characteristic describes the relationship of cooperating programs in an application. The 

server component provides a function or service to one or many clients, which initiate requests for such 

services. Servers are classified by the services they provide. For example, aweb server serves web pages, and 

a file server serves computer files. A shared resource may be any of the server computer's software and 

electronic components, from programs and data to processor and storage devices. The sharing of resources of 

a server constitutes a service. 

In general, a service is an abstraction of computer resources and a client does not have to be concerned with 

how the server performs while fulfilling the request and delivering the response. The client only must 

understand the response based on the well-known application protocol, i.e., the content and the formatting of 

the data for the requested service. 

Clients and servers exchange messages in a request messaging pattern. The client sends a request, and the 

server returns a response. This exchange of messages is an example of inter processing communication. To 

communicate, the computers must have a common language, and they must follow rules so that both the client 
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and the server know what to expect. The language and rules of communication are defined in 

a communication protocol. All client-server protocols operate in the application layer. The application layer 

protocol defines the basic patterns of the dialogue. To formalize the data exchange even further, the server 

may implement an API. The API is an abstraction layer for accessing a service. By restricting communication 

to a specific content format, it facilitates parsing. By abstracting access, it facilitates cross-platform data 

exchange.  

A server may receive requests from many distinct clients in a short period of time. A computer can only 

perform a limited number of tasks at any moment and relies on a scheduling system to prioritize incoming 

requests from clients to accommodate them. To prevent abuse and maximize availability, the server software 

may limit the availability to clients. Dined of services attack are designed to exploit a server's obligation to 

process requests by overloading it with excessive request rates. Encryption should be applied if sensitive 

information is to be communicated between the client and the server. 

Wi-Fi 

A wireless mesh network is a multichip wireless network formed by a number of stationary wireless mesh 

routers. These routers are connected wirelessly using a mesh-like backbone structure. Some of the routers 

function as a wireless access point for clients. 

To connect to external networks such as the Internet, one or more routers are connected to the wired 

network and serve as gateways. Figure 2, illustrates a sample wireless mesh network consisting of six mesh 

routers, two of which also function as gateways. 

GSM 

Mobile mesh networks form by creating peer-to-peer (or device-to-device) connections between mobile phones 

or IoT (internet of things) devices.Once a device connects to a mobile mesh network, it can send messages, 

files, data, etc., in one of two ways: 

 Data can be sent in a single ‘hop’ directly from one device to another. 

 Data can be delivered in a ‘multi-hop’ manner, with messages being transferred through many nodes 

(devices) until it reaches its endpoint. This method facilitates offline message delivery, over greater 

distances 

 

 

1. SYSTEM HARDWARE DESIGN 

 

We developed a hardware which consist of nodes including one server/control node. 

The Hardware consist of: 

 

Suraj Punj Journal For Multidisciplinary Research

Volume 11, Issue 4, 2021

ISSN NO: 2394-2886

Page No: 301



NodeMCU/ESP8266 

 
Fig 4: NodeMCU/ESP 8266 Microcontroller 

 

NodeMCU is a low-cost open source IoT platform. It initially included firmware which runs on 

the ESP8266 Wi-Fi SoC from Espresso Systems, and hardware which was based on the ESP-12 

module. Later, support for the ESP32 32-bit MCU was added. 

GSM Module 

 
Fig 5: Neo 6M GPS Module 

A GSM modem or GSM module is a hardware device that uses GSM mobile telephone technology to 

provide a data link to a remote network. From the view of the mobile phone network, they are essentially 

identical to an ordinary mobile phone, including the need for a SIM to identify themselves to the network. 

 

Pulse Oximetry Sensor (MAX30100) 
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Fig 6: 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. The MAX30100 operates from 1.8V and 3.3V power sup1plies and can be powered down 

through software with negligible standby current, permitting the power supply to remain connected at all 

times. 

 

Temperature Sensor (LM35) 

 
Fig 7: LM35 Temperature Sensor 

 

The LM35 series are precision integrated-circuit temperature devices with an output voltage linearly 

proportional to the Centigrade temperature. The LM35 device has an advantage over linear temperature 

sensors calibrated in Kelvin, as the user is not required to subtract a large constant voltage from the output to 

obtain convenient Centigrade scaling. 
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Tilt sensor  

 

A tilt sensor is an instrument that is used for measuring the tilt in multiple axes of a reference plane. Tilt 

sensors measure the tilting position with reference to gravity and are used in numerous applications. They 

enable the easy detection of orientation or inclination. 

 

Adaptor / Battery 

 

 

 
 

 

 
Fig 8: 18650 Li-Ion Battery 

 

A lithium-ion battery or Li-ion battery is a type of rechargeable battery. Lithium-ion batteries are commonly 

used for portable electronics and electric vehicles and are growing in popularity for military 

and aerospace applications. 
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Circuit Diagram 

 
Fig 10: Overall Circuit Diagram 

 

 

The Microcontroller NodeMCU will get the GPS location data from GSM Module, Temperature from LM35, 

Pulse Level from MAX30100. The overall system can be powered by using 18650 Battery and the battery can 

be charged by using TP4056 charging Module. 

 

Working: 

 
 

Fig 12: Overall Hardware (2+1 Nodes) 

 

 The Data collected from Neo 6M, LM 35, MAX 30100 will be processed by Node MCU/ESP 8266 

Microcontroller. The processed data will be compressed as an IP Packet then sent to the nearby nodes. Then 

that will be sent to Server/Control Node through nearby nodes. The data collected from all nodes can be seen 

on the mobile Display Connected to the Server node. 

 

VI CONCLUSION 

 

Wi-Fi enabled band developed for patient monitoring and alert system from remote place. This system does 

the monitoring and altering tasks flawlessly, the wearable band also monitors the stability of the patients. In 

case of any emergency, an alert shall be made to the registered user followed by an SMS/ CALL or through a 

Vibrator alert. The data of patient is recorded and is analyzed real-time. The data can also be stored to 

understand the fall pattern of elders and can be used for research purposes as well. ThisWi-Fi enabled band 
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also enabled the features of IoT so that all sensor’s controls and data analytics are done through internet. 
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