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Abstract
In recent years the wireless sensor networks plays a vital role in the medical �eld. WSN designed for
medical application is referred to as Wireless Medical Sensor Network. In recent years, due to
technological advancements; many jet-set techniques have been evolved for assuring fast recovery of the
patients in hospitals. From the day, where the IV �uid enters into medical �eld a nurse or caretaker is
responsible for the monitoring of intravenous �uid level continuously. The control of IV �uid �ow is done
through a �ow sensor with a Bluetooth connection. Similarly, ECG and EEG are responsible for the
monitoring of heart beat and oxygen level and there is no mobile application for control purpose. These
problems are overcome using WSN and Arti�cial Intelligence which is the emerging technology in the
latest years. With the help of this P2N (Patient to Nurse Intercommunication system) the patient’s status
is continuously monitored.

Introduction
In recent years, the advancement of wireless sensors networks (WSN) leads a platform for the growth of
sensor networks with mobility, designed for many signi�cant applications [1]. There are many algorithms
designed based on the clustering techniques. By using this technique, cluster heads (CHs) are selected
using the algorithm Arti�cial Bee Colony (ABC). Basically clustered routing follows two protocols, namely
distribution and centralized protocols. In case of formers, individual node can know their own the position
which has low energy by the mean of localized techniques [2]. In this way, cluster nodes and cluster
heads are built, and the last base station (BS) decides all the activities of sensor nods. Each member
node or cluster node collects the information and sends it to the cluster head (CH). Now every cluster
head gathers the information from the member node, by doing this super�uous data will be avoided
easily [3–4]. Then the cluster head advertisement their collected information to the base station and here
the end of the base station there will be an Intelligent cluster-based (ICB) Routing protocol that is
implemented at the end, Fuzzy logic is used for inter-cluster communication, which gathers the data from
one CH to another CH or the BS. Inter cluster routing is proposed using full logic for clusters to transmit
the collected information towards the base station from the Cluster Heads. Cluster head (CH) uses the
MAC-TDMA plane for intra- cluster communication where it communicates with the cluster nodes. The
intra and inter clustering routing protocol are based on fuzzy logic.

BS - Base station (database)

In Fig. 1, the cluster heads are considered as ward 1 and ward 2. Member node is considered as a patient,
cluster head is nurse, the cluster is considered as ward and �nally, the base station is considered as
database. Here cluster nodes have a �xed number of moving sensors. For example, if the sensor node “4”
comes out from cluster 1, it will be joined with the cluster [3]. Moreover, an inter-cluster routing scheme is
executed for the cluster members to route the collected information based on fuzzy logic. TDMA-MAC is
used for intra-cluster communication which gathers the information from the selected sensor node to the
CH of a particular cluster. Fuzzy logic is used for inter-cluster communication which gathers the
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information from the cluster head and then gathered messages were sent to the base station. By using
arti�cial intelligence the information is continuously monitored.

The detailed explanation refers to reviewing various treatment plans, the need for good patient care in
hospitals, assessing and management of �uid and electrolytes is the most fundamental thing required[5].
Here is an example, in 2009, a 1year 8-month child died of re�ex during IV infusion in the hospital of
Liang chen area, Wuxi city, Jiangsu province, PRC [4]. Fortunately, some medical instruments can be part
of the solution to this problem. For example, an infusion pump can control the velocity of infusion strictly
and cut down the infusion tube at the end in case of re�ex. From the study about IV bottle tubes, they are
three non-contacting copper foil electrodes these are wrapped around the infusion supply PVC tube it
concludes that the electrodes and PVC tube under the drip chamber detect each proper �uid and free �ow
respectively [5–6]. The IV quality can be checked through the optical sensor, analyse optical signal work
under the refractrometry principle [7]. An alarm signal will be at the end of infusion that solves the
inconvenience of infusion and also increases the security and e�ciency [14]. The P2N IC System controls
the saline �ow rate and monitors the oxygen level in the brain by using an android application. P2N IC
(patient to nurse intercommunication system) collects the sensor values from the patient and sends them
to the mobile application by the connection of the WI-FI module [8]. If any abnormal condition occurs in
the patient’s body like back�ow of blood, blood loss, loss of oxygen in the brain, temperature loss,
pressure loss, excusing WSN a noti�cation will update nurse mobile, through that nurse can stop the
saline �ow or eject the ven�on using robotic aramid any fault identi�ed in the kit, an alert mail will be sent
to the server using Arti�cial Bee Colony, through that mail, P2N IC handy worker will take responsibility.

Patient monitoring communication system has open architecture expandable signal interpretation and
scalability of the system [16]. If the sensor output changes when �uid level/weight is below a certain
limit, it will alert. WSN are formally distributed self-ruling sensors to monitor physical or considerable
conditions such as temperature, pressure and to conjointly pass their data through the network to the BS.
The WSN plays a major role in health care. For example, early system mock-up has manifested the
potential of WSNs to enable early detection of clinical dilapidation through real-time patient monitoring in
hospitals, augmenting �rst responders’ capability to provide emergency care in large disasters through
self-moving electronic emphasize, improve the life quality of the hoary through smart environments, and
enable exceeding �eld studies of human behaviour and chronic diseases [5]. The novel system supports
the code of conduct of medicine such as e�ciency, effective &safety .The most common issue that
happens at the medical is an injection and �owing the �uid graph [3–4]. A group of sensor nodes is
called a cluster. In the group, the sensor node which has the maximum mobility is chosen as the cluster
head (CH). The cluster has a �xed number of moving sensor nodes. The cluster head collects the data
from the sensor node or cluster node and delivered the data to the base station. Clustering is one of the
important methods for stretching out the network lifetime in Wireless Sensor Network. Data’s in the base
station is continuously monitored using Arti�cial Intelligence. Arti�cial Intelligence (AI) is a kind of special
intelligence technique that imitates the behaviour of humans, animals, insects, and nature. For the ease
of enhancement of motion detection and monitoring application, AI contributes the foremost routing
algorithm. The arti�cial Bee Colony (ABC) [3] algorithm plays a major role in recent years for all real-time
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monitoring systems. The arti�cial Bee colony (ABC) algorithm is used for creating clusters and selecting
cluster heads by utilizing the mobility factor. By using this algorithm the patients are considered as
sensor nodes and the CH is considered as the nurse in the ward. The patient’s data are stored in the base
station which is continuously monitored. The Arduino-based device work as an assistant to the nurse,
which reduces the continuous stress of checking the status of the IV bottle [10–11].

Literature Survey
The upgrade meant of WSN leads a very big way for the growth of mobility sensors for that improved
technology several algorithms are designed. On the other hand, packet loss ratio and end-end delay are
occurred due to the sensor node’s mobility which degrades the network lifetime in terms of energy
consumption. Due to this, an intelligent cluster-based routing protocol has emerged. The intra-cluster
routing is developed by assenting timeslot to each cluster member using TDMA-MAC. The inter-cluster
routing is designed by using fuzzy logic which is helpful to route the collector messages. Though the
sensor nodes are mobile, the speci�c schedule will be allocated for the dynamic type cluster only. Each
cluster has a cluster head (CH). Though many CH algorithms is available, a novel approach for the
selection of CH in a cluster is provided by the algorithm of CH election with counting. The movement of
sensor nodes is examined based on their timeslot and the travelled distance. Arti�cial bee colony
algorithm (ABC), which hires the swarm-based arti�cial intelligence technique used to enhance the
performance of the network.

ABC has three categories of bees to �nd the cluster head; they are onlooker bee, scouts bee, and
employed bees. Furthermore, the colony’s �rst half consists of employed arti�cial bees, and the next half
comprises the onlooker bees. The proposed technique, the ABC algorithm is used to form the cluster and
to consider the cluster head on their mobility factor. Here, the cluster head is elected in terms of mobility
factor using the ABC algorithm. Additionally, fuzzy logic is used for inter-cluster communication based on
mobility factors. The above-mentioned wireless sensor and cluster process in detail is explained. Now
with help of a wireless sensor network (WSN) an android application is developed and using arti�cial
intelligence (AI) patients’ data are continuously monitored. In past, conventionally the doctor or the nurse
manually measure the IV �uid �ow rate and adjust it. Practically, it is very di�cult for the nurse to stay
near the patient all the time. Now the improvement in the medical domain is monitoring the patient
wirelessly. The sensed parameters values are transmitted to the Raspberry Pi to update the data
continuously via ADC which will convert the analog signal to a digital signal. Through RF transmitter data
is sent wirelessly to the doctor which can be monitored in their cabin. If any critical condition occurs the
visual indication will occur in the cabin [7]. The drawback of this system is remote monitoring and visual
communication. A Remote Patient Monitoring (RPM) system is purposed towards improving patient
monitoring on a general hospital ward. In this system, information is gathered from the patient and sent
to the server. The RPM system can complement the role of nurses in monitoring patients’ information.
This system is designed and stimulated. The result illustrated the capabilities and limitations of the
chosen technology [8]. The main drawback of this system is the unproved accuracy of devices.
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It is an expensive method, especially in small areas. The system using RF Zigbee will help nurses in
remote monitoring of IV �uid to the large extent [7]. Zigbee is a small power consumption device, which
has long-range communication outdoor. The drawback of this system is to monitor the IV �uid using
remote only in certain long distances. Later the patient’s physiological conditions are automatically
monitored using GSM [9]. But by using a GSM modem only systolic pressure is applied and the
intravenous �uid level is below a certain limit and identi�es the �uid level, is too low.

The system uses a CC2500 Trans receiver which can automatically monitor the IV �uid �ow rate and
health parameters by using a microcontroller. There is no need to stay near to the patient at all times [9]. It
wirelessly sends the data to the nurse or doctor on a computer that is not secured because it can be theft
easily and it will display the result in an IV �uid droplet rate. To design an intravenous �uid control device
the main di�culty was to develop a device that should respond rapidly and the detection of the �uid drop
is not perfect. The system using a �ow sensor with a Bluetooth connection is used to overcome this
di�culty. The device is used in medical applications as well as in chemicals to sense the �ow of �uid.
These devices calculate the �ow rate constantly at a low cost, especially in developing countries [10–11].
But the Bluetooth connection is for 15month only. A monitoring system retro-�ttable for chamber-based
intravenous therapy has two main parts - chambers and pole. The chamber has two detection sensors
and the pole has a microcontroller and GSM-based communication module. The data are transmitted to
cloud service HTTP API call. The drawback of this system is there is no control of IV �uid and data loss.
In the warning system based on RFID ID technology, RFID ID TAG is enabled when the IV bottle is empty
because of EM loading [12]. The drawback of this system implementation of RFID is to be di�cult and
cost-effective.

P&N IC SYSTEM:

The proposed system of this paper is to detect and control the IV �uid �ow rate and to monitor the
oxygen level in the brain using a mobile application and to eject the ven�on using a robotic hand this
process is done using P2N IC system(Patient to Nurse intercommunication system) as shown in Fig. 2. In
Fig. 2, we can see that the SpO2 sensor, Temperature sensor and the Pressure sensor are connected to the
ampli�er. The IR sensor is connected to the SCU. Further the connection is connected to the Micro
Controller Arduino Mega. The Micro Controller Arduino Mega is mainly connected to the LCD and to the
Buzzer for alertness and for the observation. The data are collected from the patient using WSN and
continuously monitored using Arti�cial Intelligence. The �rst process of this system is to monitor the
intravenous �uid rate using sensors [13]. The sensor collects the �uid rate continuously from the IV �uid
bottle and updates it in the android application. If the �uid rate falls below the sensor there will be no
detection in the sensor. This condition is updated in the application as an abnormal condition. When the
application gets that update it intimates the nurse about the abnormal condition of the patient. The
application comprises the patient details like temperature rate, pressure rate, intravenous �uid rate, the
oxygen level in the brain, heartbeat rate. Added to that it contains the status of the patient and there are
options to increase or decrease or to stop the IV �uid �ow rate and pressure rate. And also there is an
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option to eject the ven�on from the hand using a robotic hand when the IV �uid �ow rate is stopped using
the application [14].

The next step of this system is to control the intravenous �uid rate. After getting the intimation the nurse
may increase or decrease or even stop the IV �uid �ow using the application. When the IV �uid �ow rate is
stopped using the application, if need, the ven�on is ejected by giving the command ‘eject’ in the
application. Using a wireless sensor network the data are collected from the nurse [15]. In this system,
vital sensors are gathered from the patients and sent to the control unit for centralized monitoring. A
single ward is considered a cluster node and the nurse is considered a cluster head (CH). Using a wireless
sensor network the data are collected from the CH and sent to the doctor who is considered as a base
station.

Figure 3 shows the monitoring process of patient. The information is continuously monitored in the base
station using Arti�cial Intelligence. Through arti�cial intelligence, the abnormal conditions are intimated
to the doctor who is monitoring the base station. This system consists of sensors, relay circuits, robotic
arms, etc. If any part of this system gets at faulted, it will show the wrong value which leads to various
problems for the patient as well as the doctor [16]. So through the internet connection, an alert mail will
be sent to the base station if any part of the system gets at faulted. Through the alert mail, the doctor can
rectify the fault immediately.

The Fig. 4 shows the �ow chart which represents the process of monitoring system of oxygen level in the
brain and IV �uid �ow rate. This paper illustrates, the automatic monitoring system of oxygen level in the
brain and controlling system of IV �uid �ow rate and ejection of ven�on using android application.

ALGORITHM 1

STEP 1: START

STEP 2: It establishes the connection between the network and the controller.

STEP 3: The patient’s details like temperature rate, pressure rate, IV �uid �ow rate, oxygen level, and
heartbeat rate are read by the sensor.

STEP 4: The sensor values are projected on the display.

STEP 5: The data collected from the sensor are uploaded to the cloud.

STEP 6: If the sensor values are greater than the threshold values which are already programmed
with the Arduino, it will send the data to the android application. If the sensor values are lesser than
the threshold value the data will be retained in the cloud.

STEP 7: After the IV �uid �ow rate is stopped using a mobile application if there is a need to eject the
ven�on, through the ejection option in the application the ven�on can eject using a robotic arm.

STEP 8: If there is no need for ejection, the data will be retained on the cloud.

STEP 9: This system contains a sensor, relay circuit, transformer circuit, etc. If there is no detection in
the sensor or any fault occurs in the relay circuit or in the transformer an alert mail will be sent to the
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server. Through that alert mail, the fault can be recognized and recti�ed.

STEP 10: STOP.

Using Wireless Sensor Network, the patient details are stored in baste station using WSN and
continuously monitored using Arti�cial Intelligence which is represented in the �ow chart �gure no. 5.

ALGORITHM 2

STEP 1: START

STEP 2: The patient details were sent to the nurse.

STEP 3: The nurse collectively sends all the patient details in the particular ward to the base station
using Wireless Sensor Network.

STEP 4: The data are stored in the database which has separate �les for the ward which is known as
a cluster.

STEP 5: The database is continuously monitored using Arti�cial Intelligence.

STEP 6: If any abnormal conditions like sudden increase or decrease in the IV �uid �ow rate,
temperature rate, pressure rate, or oxygen level an indication will send for the doctor.

STEP 7: STOP.

Figure 6 shows the prototype of P2N IC KIT. It contains 3 separable parts which include sensor
connections with power supply, an air generator for external pressure, and a saline bottle setup.

A. ARDUINO AT MEGA 2560:

Arduino at mega 2560 is a microcontroller board. It has 54 digital input/output pins from which 15 can be
used as PWM output, 16 analog inputs and 4 hardware serial ports, 16MHz quartz crystal, USB
connection, a power jack, an ICSP header, RESET button, 256KB memory of which 8KB used by the boot
loader, 8KB RAM, 4KB EEPROM. It has a large amount of memory space. The programming of this
system is done in the board with the help of Arduino IDE software using a USB cable. The C language is
used for programming. The speci�cations of Arduino at mega are listed below in Table 1.

Speci�cation of Arduino at mega:
Table 1 : speci�cation of Arduino at mega 2560
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Microcontroller At mega 2560

Operating voltage 5V

Current rating per I/O pin 20mA

Current drawn from chip 50mA

Wi-Fi No

Shield compatibility Yes

Led Yes/attached with digital pin 13

USB port Yes

B. SENSORS:

Various types of sensors are used in medical �eld. Here we use certain sensors that are relatable to the
research of health care monitoring. They are

1. IR sensor

2. SpO2 sensor

3. Temperature sensor

4. Pressure sensor

 B.1. IR sensor:

  IR sensor is used to detect the IV �uid �ow. An infrared sensor (IR) is an electronic monies that
amplitude light radiating from point of an object or a thing. By using IR rays, the IV �uid drops can be
measured. IR sensor which is used as the frequency of 38 kHz. If the solution crosses the �xed limit, there
is no detection in the IR sensor. Fig 7 shows the working model of IR sensor detecting the completion of
saline. We can also   a critical level detector in the �g 7 given below.

B.2. SpO2 sensor:

The SpO2 sensor is an optical sensor that cans vestige oxygen saturation using red and infrared light.
SpO2 sensor is used to measure the heartbeat rate and oxygen level in the brain. It gives results in
percentage. As shown in the �g the sensor is placed in the �ngertip which measures the oxygen and
heartbeat rate from the blood circulation. The pulse rate ranges from 30-254bpm.

B.3. Temperature sensor:

This sensor node is used to measure the temperature of the member node. It requires a thermocouple and
Resistance Temperature Detector. It collects the data about temperature from a particular source and
converts the data into an understandable form to the observer. This is a type of Negative Temperature
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Coe�cient 5kOhm resistance. If any rise in the temperature the value of sensor voltage changes. By
changes in the voltage, there may be a rise in a patient’s pressure value.

B.4. Pressure sensor:
The pressure sensor is a device that is used to measure the pressure of gas or liquid. Pascal is the unit of
pressure and its measurable quantity is 5kg. Pressure is de�ned in terms of force/unit area. The pressure
sensor acts as a transducer that generates a signal in terms of the function of the pressure given. Its
temperature ranges from − 73 to + 135 degrees Celsius. Its measures in the range 0 to 344 bar.

C. DRIVER CIRCUIT:

In electronics, a driver circuit is an electrical circuit or it is an electronic component that is used to control
other circuits and provides a high-power to a transistor. Here two transformers are used which convert the
230V into 5V with 1amps and 12V with 4amps using a recti�er and regulator circuit. The 5V can be given
constantly to the Arduino board, IR sensor, temperature sensor, pressure sensor, SpO2 sensor Wi-Fi
module. And the 12V is given to the relay circuit, IV �uid control DC motor. Using a relay circuit the DC
motor rotates front and back, which increases or decreases the IV �uid �ow rate. The Metal Oxide
Semiconductor Field Effect Transistor (MOSFET) is used for switching and transmitting the voltage to the
relay circuits.

D. Wi-Fi:

The Wi-Fi module ESP8266 is a low-cost microchip with a TCP/IP stack. This module will give any
microcontroller to access the internet connection. It acts as access points that provide a network for the
system. So, several systems can be connected to Wi-Fi. Therefore 10 patients in a ward can be monitored
by a single nurse using a Wi-Fi connection. The status of the patient like temperature rate, pressure rate,
and IV �uid �ow rate, and oxygen level, heartbeat rate can be updated to the application using a Wi-Fi
connection.

E. SOFTWARE:

This system handles Arti�cial Intelligence, Wireless Sensor Network, Wi-Fi, Android application, Arduino
IDE. The sensor senses the patient’s parameters. The pulse is gained from the sensor and the signal from
the pulse gets counted. The counted pulse rate is stored in the random access memory. The values
obtained are associated with former values which are already programmed in Arduino IDE with the help
of embedded C language. Through this, the system decides the IV �uid �ow rate whether it is very low or
low or high. The Arduino sends a signal to the android application using a Wi-Fi connection. If the �ow
declines, then the corresponding abnormal message will be sent to the android application. The
application is developed in the android studio with the help of the java language. Likewise, the pressure
and temperature sensors send data. The SpO2 sensor continuously senses the blood circulation which
sends the signal to the application. The signal has the data of oxygen level and heartbeat rate. Through
the application, the nurse can monitor the oxygen level and heartbeat rate. The status of the patient is
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updated to the nurse who acts as CH. The patients in the ward are considered as nodes and the nurse is
considered as CH. The signal from each CH is carried to the base station using WSN. In the base station,
the status of the patient is stored in the Database, using which the doctor can monitor all the patients in
the hospital.

The database collects the data in the form of (i) the patient’s �le stores the data of each patient. (ii) The
nurse �le contains the data about each patient. (iii) The cluster stores the information about the nurse �le
(iv)The ward �le stores the patient’s details from the various clusters. (v) The doctor �le stores the details
about the number of wards �les. This mechanism is based on My SQL with the help of the java language.
As shown in Fig. (9) the database is monitored by the booming technology Arti�cial Intelligence. It
continuously monitors the data, from BS if any difference in the collected data it will indicate in the
doctor’s monitor in the form of a datasheet. The data sheet contains the details of ward number, nurse,
and patient. Figure 9 shows the block diagram of processing software

Result And Discussion
The Movement Pattern of the cluster, Parameters calculation of patients, and death rate all over the world
with and without using the P2N IC system are explained as an experimental result.

A.MOVEMENT PATTERN OF CLUSTER:

In this section, the movement pattern of the cluster is taken into consideration. In Mobile-WSN, link
breakage is one of the major issues. Due to high mobility in sensor nodes links are hard to maintain with
the CHs, which results in greater data loss. Through the arti�cial bee colony, the data are transferred from
the cluster node to the base station in 2 to 3 seconds. There are several data stored in the base station
which travel along the same WSN. Because of this, there may collisions occur between the data of the
member node in the data transfer. So the details of the member node may be lost in the middle due to
collision. This may lead to various problems in the base station. For that, the data from the cluster node
starts from different timings and reaches the cluster head at different timings. From the cluster head, the
data’s movement pattern will differ. The cluster head will decide which member node data will be sent
�rst to the base station and which will be the second in that queue. In the graph shown in �g 10 three-
member nodes (patient) is considered. Each member node starts at different timings.

Member node 1 (patient 1) starts at 0.1sec reaches the cluster node at 0.9sec and reaches the base
station at 1.7sec. The total timing of the cluster movement is 2.7sec

Member node 2 (patient 2) starts at 0.2sec reaches the cluster node at 1.1sec and reaches the base
station at 1.5sec. The total timing of the cluster movement is 2.7sec.

Member node 3 (patient 3) starts at 0.3sec reaches the cluster node at 1.3sec and reaches the base
station at 1.2sec. The total timing of the cluster movement is 2.8sec
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Though the data from the member node1 and member node 2 reaches the base station at the same time,
there is a difference in the time where they reach the base station. The cluster head will decide which
member node data will reach the base station �rst. A priority will be taken into consideration while
sending data.

B. PARAMETER CALCULATION OF PATIENT :

In the above section, we discussed a sensor node, cluster, cluster head, and base station which transfers
the data with help of an arti�cial bee colony. Let us consider sensor nodes as patients and see, how the
data are collected from the patient as a sensor node. Nowhere a patient body temperature, pressure,
saline �ow rate, and oxygen levels in the brain are compared with normal body parameters. In normal
body parameter calculation is based on percentage. First of all see about normal body temperature
calculation, a normal body temperature ranges from 98.6°F(37°C) to 99°F(37.2°C). If consider as 360
degrees Celcius its is multiplied by 100 and divided the percentage into 100 and again multiply by 360
and also has a simple method to convert the degree into a percentage, �rst convert the degree into
gradient and convert into percentage. Next step is a calculation of pressure rate normal body pressure
rate ranges from 120/80mm Hg, covert the calculated pressure rate into pascal unit and converted into
percentage and next is SPo2 sensor calculates the oxygen level in the brain, normally SPo2 sensor
calculate to measure the value for 3 sec and it automatically converts it as percentage. Likewise IV �uid
�ow rate is calculated. In graph normal parameter consider as,

1. Temperature=98%

2. Pressure rate =120%

3. Saline �ow rate =55%

4. Oxygen rate =75%

These are the parameters considered for a normal human and we calculated patient parameters as,

1. Temperature=97%

2. Pressure rate =115%

3. Saline �ow rate =55%

4. Oxygen rate =70%

Both are compared and we �nd out patients’ normal parameters and abnormal parameters.

Using an arti�cial bee colony these data are transferred within seconds and these data are transferred.
These calculations are measured by sensor node and sent to cluster head. The sensor node calculates
the parameters within a few seconds. Cluster head transfers the data to base station and base station
data are continuously monitored. For example in �gure 11 shows the parameter stages of patient.

1. SVM-AI SYSTEM RESULT COMPARED WITH TEMPERATURE:
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In the �g 12 graph below, P2N IC systems temperature results are compared with SVM/AI system
temperature results. Let us assume the age and sex as X-Axis and the result percentage as Y-Axis. The
temperature for the SVM/AI system has shown only 30% result in the temperature test of others in the
age between 1 to 18. But P2N IC system has recorded 75% result in that particular. As the result of this
comparison, the P2N IC system gives a good result percentage when compared with the SVM/AI system
result percentage, as shown in the �gure 12.

2. SVM-AI SYSTEM RESULT COMPARED WITHPRESSURE :

From this above �gure 13 pressure analysis graph, the SVM-AI system is compared with the P2N IC
system, here the patient age is taken as a parameter where it is divided into three types of ages one from
(0-18), second (19-40), and third (above 40) ages. Both the system result is compared as a percentage, as
example: SVM-AI has decrement in patient age of (18) similarly the age group from (19-4the 0) P2N IC
says m show slight lower than SVM-AI a system as well as here P2N-IC system has increased in the
result. This analysis is based on patient systolic and diastolic measurements.

NOTE: pressure is calculated as systolic and diastolic based on age.

3. SVM-AI SYSTEM RESULT COMPARED WITHIV FLUID FLOW:

P2N IC system’s saline (IV FLUID) results are compared with SVM/AI system’s saline result. The P2N IC
System calculates the IV �uid (saline) �ow rate for every 3 seconds whereas the SVM/AI system
calculates in minutes. Therefore the P2N IC system gives a better result. The �gure 14 shows the
comparison between SVM/AI system result and P2N IC system result.

4. SVM-AI SYSTEM RESULT COMPARED WITHOXYGEN:

Similarly for Oxygen Analysis, the same process is carried out here as the SVM-AI system is compared
with the P2N-IC system. In this analysis oxygen consumption(v02/ml) and oxygen delivery(DO2/ml) in
the patient are taken for calculation; for example when (40-50) sec the oxygen for the patient is
calculated. SVM-AI system result is lower when compared with P2N IC system as shown in the �gure 15.

NOTE: oxygen is measured as patient consumption and delivery for a sec.

C. DATA’S OBTAINED FROM THE MEMBER NODE:

The various parameters such as IV �uid level, oxygen rate for intake and heartbeat rate, blood pressure
level temperature of the body are taken into consideration with IV �uid level at different timings is
tabulated below in table 2.

Table 2 : Data obtained from member node
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Member
node(patient)

Time IV �uid
level

Oxygen
rate

Heartbeat
Rate

Pressure
Rate

Temperature
Rate

1 1 20 2400 71 130 97.2

1 1.3 20 2350 72 132 97.5

1 4.5 20 2300 73 134 97.2

1 6.1 20 2190 71 156 97.6

2 2 20 2350 74 140 97.6

2 2.4 20 2500 72 136 97.3

2 3 18 2450 73 137 98.8

2 3.4 18 2445 71 140 96.3

3 3.2 18 2330 74 138 97.3

3 4 18 2330 73 139 97.4

3 5 18 2109 72 138 97.2

3 4.2 18 2100 71 131 97.3

D. DEATH RATE CALCULATION:

In this section, the death rate with and without using the Patient to Nurse Inter Communication (P2N IC)
system is taken. The world population increases and reaches 7.58 billion. The birth rate increases year to
year likewise the death rate also increases. In some parts of the world, the death rate overcomes the birth
rate. The death due to back�ow of blood, stroke, oxygen de�ciency while operation, comma, blood loss
are high in that countries. Currently, the death rate due to these problems reaches 65% of the total death
rate. By using P2N IC System this can be decreased to 27.9%. So the P2N IC System will help 37.1% of
people to recover from their problems. Many countries of Asia is facing lots of problems due to this
problem. So this system will be very useful to the people to stay away from death due to simple issues.
This P2N IC System will be useful in health care departments all over the world. In �g 16, the comparison
of death rates in all continents are showed. Clearly we can see the difference in death rates using P2N IC
system and without using P2N IC system in �gure 16.

Conclusion & Futuristic Improvement
This paper presents the performance analysis of the P2N IC system with the help of WSN, arti�cial
intelligence, Fuzzy logic. How the patient data are continuously monitored and updated to the BS the
patient data are transferred from member node to cluster head and from CH to base station. The data are
transferred using WSN to the Base station. This whole process is done within 3 to 4 sec without collision.
By using the P2N IC system, the patients’ IV �uid (saline) �ow rate, pressure rate, Temperature and oxygen
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level in the brain are continuously monitored with Arti�cial intelligence in the base station. So obviously
this system has improved the e�ciency in monitoring and alert system. The future development of this
system is to avoid the fatal risk of air bubbles entering into the patients’ blood stream, which causes
serious death. This device will give surety of non-harm condition to the patient and also helps to monitor
the data which is stored for future purposes.
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Figures

Figure 1

Network cluster heads as hospital ward 1& ward 2
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Figure 2

Block diagram of proposed P&N IC system

Figure 3

Patient monitoring process
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Figure 4

Flow Chart representing automatic monitoring system of oxygen level in the brain & IV �uid �ow rate.
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Figure 5

Flow Chart representing Arti�cial Intelligence monitoring.
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Figure 6

P2N IC KIT
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Figure 7

IR Sensor for detecting completion of saline

Figure 8

SpO2 Sensor for measuring heartbeat rate & oxygen level
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Figure 9

Block diagram of processing software

Figure 10

Graph sharing movement pattern of cluster head
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Figure 11

Chart showing patient parameters

Figure 12

Temperature analysis graph
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Figure 13

Pressure analysis graph

Figure 14

Comparison between SVM/AI system result and P2N IC system result.
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Figure 15

Comparison between SVM-AI system and oxygen level

Figure 16

Comparison of Death rate 
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