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Abstract – Mobile application processors will soon replace desktop processors as the focus of innovations in microprocessor 

technology. Already, these processors have largely reached their most power-hungry cousins, supporting out-of-order 

execution and multi-core processing. In the near future, the problem of the exponential worsening of dark silicon will be the 

main force Remote patient observing is an eHealth administration, which is utilized to gather and exchange bio flag 

information from the patients to the eHealth specialist organization (e.g., human services focus). Having timestamps that are 

vigorous and dependable is fundamental for remote patient checking all together for patient information to have setting and to 

be connected with other information. The utilization of WSNs will defeat the need of patients to be stationery for their essential 

parameters to be estimated. In this paper the system execution is examined and dissected dependent on different execution 

parameters like sensor hub thickness, correspondence length, Packet Delivery Ratio (PDR), throughput, normal system 

postponement and vitality expended and so on. By contrasting acquired execution and required execution, pick proper hub 

thickness, information transmission rate and correspondence term for foundation of Zigbee based WSN for patient checking. 

 

Index Terms – Remote patient monitoring, eHealth, telehealth, time standards, Wireless Sensor Networks (WSNs), PDR, 

Throughput, Latency, Energy consumption, Ns-2. 

                      I. INTRODUCTION 
Care of fundamentally sick patient, requires 

unconstrained and precise choices with the goal that life 
securing and lifesaving treatment can be appropriately 

connected. Measurements uncover that consistently a 

human is losing his/her life over the globe. All the more 

close in India, regular numerous lives are influenced by 

heart assaults and all the more vitally in light of the fact 

that the patients did not get opportune and legitimate help. 

In past, WSNs have been utilized to procure information 

for mechanical observing and diagnostics. Current 

patterns in Telemedicine, Tele care, E-wellbeing and E-

medication are pointed towards upgrading the present 

human services frameworks to persistently screen the 

strength of patients through practically continuous 
updates of their therapeutic records.  

 

Remote sensors arrange (WSN) is a system of a 

substantial number of self-sorting out hubs circulated in 

some locale. It is a quickly creating territory with a wide 

scope of potential applications like natural observing, 

restorative frameworks, combat zones, biometrics, 

modern control, keen spaces and so on. Every hub in a 

WSN is furnished with at least one sensor, a processor, 

and some memory and low-control radio. They are little 

in size, light weight and minimal effort. The sensors sense 

the environment and send the data to the base station (or 

sink) either straightforwardly or through transitional hubs. 

The end client can get the data from the base station.  

 

Remote Sensor Networks (WSNs) are turning into an 

indispensable piece of human services frameworks, as 
they can beat the requirement for patients to be stationary 

while their imperative parameters are being checked 

.Wearable physiological sensors can be put on patient's 

body to continually screen essential parameters of the 

patient, for example, body temperature, circulatory strain, 

respiratory rate and so forth., and transmitted to the 

specialist over a remote system. With the assistance of 

such systems, specialists, medical attendants and 

guardians can remotely and continually screen the 

soundness of the patients.  

 

Likewise, patients can move around inside a given zone 
while their crucial parameters are being checked. Remote 

sensor systems application for physiological signs 

correspondence transmission has numerous 

advancements, for example, the Infrared, Bluetooth and 
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Zigbee, and so forth. Since as far as possible issue of the 

infrared transmission, and the infrared have not be 

utilized for Physiological flag transmission. In spite of the 

fact that Bluetooth is superior to ZigBee for transmission 

rate, however ZigBee has lower control utilization.  

 

Thus, ZigBee is commonly utilized for 24 hours screen of 

correspondence transmission frameworks. Contrasted 

with Bluetooth, ZigBee gives higher system adaptability 

and a bigger number of hubs, and a superior transmission 

extend with low power utilization. Vast number of hubs 
empowers the extension of such frameworks. As of late, 

ZigBee-based remote systems were tried in different 

applications.  

 

Before building up a system for patient wellbeing 

checking, it is basic to foresee the conduct of the planned 

system in various system conditions with the assistance of 

various system situations. System re-enactments assume a 

vital job in concentrate the system execution under 

various system conditions. System test system devices 

offer arrangement to perform such system examination. 
Ns2 is a discrete occasion test system, effectively utilized 

in systems administration investigate .In this paper, a 

Zigbee based sensor arrange for patient checking 

framework is mimicked in ns2.34. The execution of the 

reproduced system is dissected as far as PDR, normal 

system delay (inertness), throughput and vitality 

utilization. The acquired execution is broke down in 

examination with the required execution of physiological 

signs utilized for patient wellbeing observing in 

reasonable. 

 

II. TECHNOLOGIES USED IN REMOTE 

PATIENT MONITORING 

Remote Patient Monitoring is better approach to screen 

the patient's wellbeing outside any traditional clinical 

settings. It can help in estimating patient's wellbeing and 

their conduct with robotized sensors conveying a total and 

diverse dimension of knowledge. This can really help in 

patients get. 

1. Telemeter- Collected at remote or blocked off focuses 
and transmitted to getting gear for checking.  

2. Tele Health- The patient has a focal framework that 

nourishes data from sensors and observing gear  

3. Wireless Sensor Network- Wireless Sensor Network: 

Networks are utilized in numerous modern and customer 

applications, for example, mechanical procedure checking 

and control, machine wellbeing observing..  

4. Pulse Oximetry- For checking an individual's O2 

immersion. In its most regular Trans letter application 

mode, a sensor gadget is set on a flimsy piece of the 

patient's body. 

5. How it will work?  
Understanding consideration is the focal point of 

numerous clinical orders drug, nursing , drug store, 

sustenance, treatments, for example, respiratory, physical, 

and word related, and others. Despite the fact that crafted 

by the different trains here and there covers, every ha its 

own essential center, accentuation, and strategies for 

consideration conveyance. Each order's work is 

unpredictable in itself, and coordinated effort among 

controls includes another dimension of intricacy. In all 

teaches, the nature of clinical choices depends to some 

extent on the nature of data accessible to the leader.  

 

The procedure of consideration starts with gathering 
information and evaluating the patient's present status in 

contrast with criteria or desires for typicality. Through 

psychological procedures explicit to the order, 

demonstrative marks are connected, remedial objectives 

are related to courses of events for assessment, and 

helpful intercessions are chosen and executed. At 

indicated interims, the patient is reassessed, the viability 

of consideration is assessed, and remedial objectives and 

intercessions are preceded or balanced as required. On the 

off chance that the reassessment demonstrates that the 

patient never again needs care, administrations are ended. 

 

III. ADVANTAGEOUS AND 

DISADVANTAGEOUS 
1. Advantages  

 Increased access to social insurance  

 Minimized individual and social insurance conveyance 

costs. Decreasing clinic visits and length of  emergency 

clinic or even here and there maintaining a strategic 

distance from hospitalization  

 Early location of crumbling  

 Anytime access and investigation of ongoing 

information  

  Avoiding intricacies  

  Maintaining patient freedom.  

 Doctors are likewise profited to a great extent with the 

assistance of RPM. 

2. Disadvantages  

 It's problematic; it just springs up as a thing you have to 

deal with. At the point when patients' batteries should 

be supplanted, they need a preoperative assessment.  

 They can cause passionate issues on the off chance that 

they fire improperly and cause entanglements, for 

example, disease. We realize certain patients are in 

danger, however we don't have the foggiest idea how 

much hazard they have.  

 We need to approach all the accessible new innovation 

and new clinical preliminaries. In the event that you 

embed gadgets from just a single producer," Knight 

proceeded, "and their gadgets are abruptly reviewed, at 

that point you've put all your investments tied up on 

one place and you're stuck in an unfortunate situation. 
You diffuse the dangers and issues related with gadget 

reviews and cautions.  
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 Persistent information need to stay private and must be 

utilized human services purposes just, and with the 

patients' assent. Yet, in the event that you make a 

human services database, somebody will most likely 

need to make utilization of it quickly. 

  3. Applications  

  Physiological information, for example, circulatory 

strain and emotional patient information are gathered 

by sensors on fringe gadgets. Instances of fringe 

gadgets are: sleeve, beat, and glucometer. The 

information are transmitted to human services suppliers 
or outsiders by means of remote media transmission 

gadgets. The information are assessed for potential 

issues by a medicinal services proficient or by means of 

a clinical choice help calculation, and patient, 

guardians, and wellbeing suppliers are promptly 

cautioned if an issue is distinguished.  

 Dementia and falls  

 Diabetes  

 Congestive heart disappointment  

 Fruitlessness 

 

VI. NETWORK SYSTEM 

IMPLEMENTATION AND MODELLING 
 

1. Plane of execution  

 
Fig.1 Network System Flow Diagrams. 

 

2. Throughput  

By and large terms throughput is the rate of generation or 

the rate at which something can be handled. It speaks to 

the normal rate of effective parcel of data got at the goal. 

It is additionally characterized as the whole information 

gotten by goal hub from source separated by all out time 

taken by goal to get the last parcel.  

𝑇h𝑟𝑜𝑢𝑔h𝑝𝑢𝑡= (Number of conveyed packets*packet 

size*8)/(Total re-enactment term )  
 

At the point when utilized with regards to correspondence 

systems, for example, Ethernet or bundle radio, 

throughput or system throughput is the rate of fruitful 

message conveyance over a correspondence channel. The 

information these messages have a place with might be 

conveyed over a physical or coherent connection or it can 

go through a specific system hub. Throughput is typically 

estimated in bits every second (piece/s or bps), and once 

in a while in information parcels every second (p/s or pps) 

or information bundles per schedule opening.  

 

The framework throughput or total throughput is the total 

of the information rates that are conveyed to all terminals 

in a system. Throughput is basically synonymous to 
advanced data transfer capacity utilization; it tends to be 

investigated scientifically by applying the , where the 

heap in bundles per time unit is signified as the entry rate 

(λ), and the throughput, in parcels per time unit, is meant 

as the flight rate (μ). 

3. Packet delivery ratio  

The proportion of bundles that are effectively conveyed to 

a goal contrasted with the quantity of parcels that have 

been conveyed by the client.  

 

                        PDR= S1/(S2 )  
 

Where, S1 is the total of information parcels gotten by the 

goal and S2 is the whole of information bundles created 

by the each source.  

The PDR compares to the proportion between the quantity 

of wrong gotten bundles and the complete number of 

transmitted parcels. Nonetheless, the Zigbee 

correspondence convention is furnished with a blunder 

control component, to decrease the loss of information. 

This system depends on the utilization of programmed 

recurrent demand (ARQ) procedures. All the more 

correctly, the Zigbee convention requires up to three 
bundle retransmissions without an ACK from the goal 

hub. 

4. Latency  

Inertness is characterized as the time delay between the 

circumstances and logical results of some physical change 

in the framework being watched. The postponement of a 

parcel in a system is the time it takes the bundle to 

achieve the goal after it leaves the source.  

 

Normal system delay is influenced with change in sensor 

hub thickness, while it remains practically consistent over 
the re-enactment length for a given hub thickness. The 

second arrangement of estimations did with a Z-Wave 

organize is in respect to the postponement. The 

postponement per bundle is determined as the normal 

(over the estimations) time interim between the start of a 

transmission of a parcel and the start of the transmission 

of the accompanying bundle. 

 

5. Energy conception  

The Energy utilization is the utilization of vitality or 

power. It is estimated in Joules. Vitality utilization is only 
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the lifetime of battery. The vitality utilization rate for 

sensors in a remote sensor organizes shifts incredibly 

dependent on the conventions the sensors use for 

interchanges. 

 

Advances in remote correspondence innovation are 

empowering the organization of systems of little sensors. 

These sensor systems have applications in military 

observing, wellbeing, modern control, climate checking, 

and product following, home control, and so forth. As 

promising as this innovation appears, many structure 
issues should yet be settled before Wireless Sensor 

Networks turn out to be completely utilitarian. A basic 

requirement on sensors systems is that sensor hubs utilize 

batteries. A second limitation is that sensors will be sent 

unattended and in substantial numbers, with the goal that 

it will be hard to change or revive batteries in the sensors. 

 

V. RESULTS AND DISCUSSIONS 
The following parameters are measured for the Zigbee 

based wireless sensor network to remote patient 

monitoring. 

Table 1 PDR Vs Simulation Time 

 

 

 

 

 

 

                                                                            

 

 

 
 

Fig.2  PDR Vs Simulation Time. 

It is observed that PDR decreases as the number of nodes 

increases and remains constant for different simulation 

durations. 

 

 

 Table 2 Energy Consumption Vs Simulation Time 

 2000 4000 6000 

10N 20 35 60 

20N 40 80 160 

30N 40 100 200 

40N 43 120 260 

 

 

 
                                   

Fig.3 Energy Consumption Vs Simulation Time 

It is observed that Energy Consumption increases as the 

number of nodes increases and also as simulation 

durations increase. 
Table 3 PDR Vs Simulation Time. 

 

 

 

 

 

 

 

 

 

 

 

 
            Fig.4 Throughput Vs Simulation Time. 

           

0

10

20

30

40

50

60

70

2000 4000 6000

P
D

R

Simulation Time (Sec)

Pdr Vs Simulation Time

10N

20N

30N

40N

0

100

200

300

2000 4000 6000

E
n

er
g
y 

C
o
n

su
m

p
ti

o
n

 

(I
n

 J
o
u
le

s)
Simulation Time (In Sec)

Energy Consumption  Vs Simulation Time

20N

20N

30N

40N

 2000 4000 6000 

10N 60 60 60 

20N 20 22 22 

30N 9 8 8 

40N 1 1 1 
 2000 4000 6000 

10N 8 8 8 

20N 5.5 5.5 5.5 

30N 3.5 3.5 3.5 

40N 0.5 0.5 0.5 



 

 

© 2019 IJSRET 
   131 
 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 5, Issue 1, Jan-Feb-2019, ISSN (Online): 2395-566X 

 

 

It is observed that throughput decreases as the number of 

nodes increases and remains constant for different 

simulation durations. 

Table 4 Delay Vs Simulation Time 

 2000 4000 6000 

10N 0.45 0.45 0.45 

20N 0.7 0.7 0.7 

30N 1.4 1.4 1.4 

40N 2.4 2.4 2.4 

 

 

 
 

                      Fig.5 Delay Vs Simulation Time.  

 
It is observed that delay increases as the number of nodes 

increases and remains constant for different simulation 

durations. 

 

Table 5 PDR Vs Data Transmission Rate. 

 2 4 6 8 10 

10N 60 40 30 20 15 

20N 20 10 9 7.5 6 

30N 6 3 2 1.9 1.8 

 

 
 

 

Fig.6 PDR Vs Data Transmission Rate. 

 

It is observed from the obtained results that there is 

almost exponential decrease in PDR with increased data 

transmission rate. Also, as node density increases, PDR 

decreases. 

Table 6 Delay Vs Data Transmission Rate 

 2 4 6 8 10 

30N 1.8 1.6 1.2 0.8 0.75 

20N 0.7 0.65 0.6 0.58 0.55 

10N 0.4 0.39 0.38 0.37 0.35 

 

 
 

Fig.7 Delay Vs Data Transmission Rate. 

The obtained results show that average network delay 

decreases with increase in data transmission rate, while 

delay observed at higher node density is more than that 

observed at lower node density. 

 

Table 7 Throughput Vs Data transmission Rate 

 2 4 6 8 10 

10N 9 13.6 14 14 14 

20N 5.3 5.8 6.3 6.5 7 

30N 2 2.7 3 3.4 3.9 

 

 
 

Fig.8 Throughput Vs Data transmission Rate. 

 

Network simulations are done for throughput varying in 

accordance with data transmission rate. It is observed 
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from the obtained results that throughput increases with 

increase in data transmission rates. 

 

Table 8 Energy Conceptions Vs Data transmission RATE. 

 

 2 4 6 8 10 

30N 50 53 54 55 56 

20N 43 45 47 48 48 

10N 30 41 44 45 45 

 

 
 

Fig.9 Energy Conceptions Vs Data transmission Rate. 
 

As seen from the obtained results node energy 

consumption increases with increased node density and 

data transmission rate initially. However, at higher data 

transmission rates consumption of node energy is not 

affected much and remains roughly constant. This trend is 

observed for all the node densities. 

 

VI. CONCLUSION 
In this paper the performance of ZigBee based sensor 

network for patient monitoring through simulations 

carried out using ns2.35 simulator tool. Simulations are 

carried out to study the effect of variation in simulation 
duration and data transmission rate on network 

performance. From the obtained results it is observed that 

PDR and throughput get drastically affected with increase 

in node density and data transmission rate, when 

compared to average network delay. Amount of energy 

consumed is an important parameter for WSNs and its 

variation is studied with respect to node density, duration 

of communication and data transmission rate. As 

expected, energy consumed increases with 

communication duration. 
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