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Abstract
A vital element of widespread patient monitoring is consistency 
in transmission between the patients and the healthcare profes-
sionals not including time and position dependencies. Artificial 
intelligence (AI) and machine learning (ML) techniques have a 
vast possibility to proficiently handle the automated function 
of the mobile nodes distributed in the Mobile ad-hoc network 
(MANET). ML is a part of AI in that the computer algorithms 
learn themselves by improving from historical experiences. The 
main issues in MANET are autonomous operation, maximiza-
tion of a lifetime, coverage of the network, energy utilization, 
connectivity issues, quality of service, high bandwidth neces-
sity, communication protocol design, etc. ML is valuable for 
data aggregation, and it saves the energy of mobile nodes and 
enhances the network lifetime. In this paper, we propose an 
Artificial Intelligence Machine Learning Algorithm for improv-
ing the Quality of Service in MANET (AIMQ). ML techniques 
based on artificial neural networks (ANN) algorithm is helpful 
for data aggregation tasks. This approach formed the clusters 
by node mobility and connectivity. Glowworm Swarm Optimi-
zation (GSO) algorithm is applied in every cluster to choose a 
proficient Cluster Head (CH). Here, we choose the CH by GSO 
fitness function based on mobile node degree, node distance, 
node reliability, and energy. ANN algorithm recognizes and 
chooses the data aggregator with great energy and more ex-
tended stability. It updates the weight of input parameters such 
as node energy, node degree, packet loss ratio, and node delay 
to reduce the errors. It minimizes the repetitive CHs selection 
and member nodes’ re-affiliation in a cluster. 
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1. Introduction
Patient observing applications mostly rely on struc-

ture based networks for data communication. But, 
structure based networks suffer from volatile network 
coverage thus it provides irregular transmission reli-
ability of patient monitoring. However, MANET is an 
active and self-configuring network collected of mo-
bile nodes which are mutual and intelligent that builds 
a provisional network lacking a manager [1]. Because 
of the dynamic nature, the route among sender and 
intention is not fixed, and it can update with the mo-
ment; this outcome in the overhead of routing, con-
gestion and higher energy utilization. The clustering 
method is initially executed to minimize energy utili-
zation [2]. A node that is associated together is known 
as a cluster. CH is an essential cooperative function for 
a network. In clustering, a node is selected as a CH 
that collects its cluster data and then transmits it to the 
receiver. The clustering concept main aims to improve 
the energy efficiency in the MANET. 

Figure 1: Artificial Intelligence machine learning algorithm 
based Healthcare application

The healthcare service system acts an essential 
function in the medical domain that constitute huge 
demands of human life. The difficulty and increase of 
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data that represents AI is increasingly useful in health-
care. But AI is more proficiently, rapidly and inexpen-
sive.ANN system is motivated through neural networks 
which comprise human brains. An ANN is a collection 
of associated nodes known as artificial neurons [3]. Once 
neurons are associated with every other, they communi-
cate the signals among other nodes. Every neuron ob-
tains the signals, processes them, and communicates to 
other neurons. This communication signal is received if 
the computed value is superior to or equal to a threshold 
value. In ANN, the signals are in the form of real num-
bers, and a non-linear function calculates the output of 
each artificial neuron as the sum of its inputs.

ANN is established on the origin of attributes spec-
ified, and it is optimized routinely [4]. These param-
eters proceed into the artificial neurons’ nodes, and 
layer-wise, the output is promoted for further input 
processing. The ANN contains three layers an input 
layer, hidden layer also output layer [5]. Every layer has 
nodes which are the artificial neurons. Hidden layers 
can be different along with the optimization level. The 
nodes in the input layer are taken according to the spec-
ified inputs. Fundamentally, QoS is an essential element 
for measuring the function of MANETs, and hereafter 
the limitations on delay, bandwidth, jitter, and loss of 
packets are established to power the QoS components 
[6]. Hence, QoS routing not only exacts a route from a 
sender to a receiver but also needs a route that satisfies 
the QoS restraint. The purpose of a QoS routing policy 
is to enhance the utilization of the network. In MANET, 
many heuristic-based methods to solve the QoS rout-
ing issues [7]. Heuristic-based methods are essential for 
developing several routing approaches. 

Problem Statement:
Expanding Ring Search (ERS) and Random Ear-

ly Detection (RED) Parameters using the Machine 
Learning approach (ERED) is used to improve the 
QoS [8]. The ERS and RED methods evaluate the net-
work delay, throughput, and delivery ratio. Both RED 
and ERS methods control the link and minimize the 
congestion level. This approach is measured the root 
mean squared error and mean absolute error. How-
ever, this approach increases the energy consumption 
and raises the network delay in the MANET.

2. Related Works
K-means-based cluster formation and selection ap-

proach provide high energy efficiency. In this approach, 

the k-means method builds the clusters by the node 
distance [9]. ANN is employed to select the CH. ANN-
based selects the CH to have greater energy and longer 
stability. ANN algorithm selects the CH by the highest 
node energy with the highest neighbour node count [10]. 
ANN-based route formation enhances the lifetime. This 
method examined several factors such as rounds, energy 
utilization, and the formation of CH. Incorporate ANN 
decision parameter principles to improve the execution 
[11]. This method recommends that node traversal time 
adaptability is greatly desirable to improve the function. 
However, this approach is not appropriate for large net-
work sizes. Artificial Intelligence (AI) method is used to 
improve network efficiency [12]. AI is the capability to 
self-calibrate, and it can build decisions lacking interfer-
ence from a third party. This approach offers improving 
energy efficiency and routing efficiency.

A hybrid computational intelligent algorithm ap-
plies two heuristic algorithms to improve QoS routing 
[13]. This approach decides an optimum route that as-
sures necessary constraints. A hybrid algorithm using 
position updating algorithm with modifying cuckoo 
search algorithm. This approach is derived from the 
differential evolution technique. The node mobility 
creates network congestion since it can’t improve the 
QoS [14]. This approach uses a hybrid routing protocol 
like RED and Droptail queue management method to 
minimize network congestion. Machine learning plays 
a vast role in offering the highest throughput and im-
proving the packet delivery ratio [15]. Path learning and 
trust learning procedures using machine learning. This 
approach minimized the delay and routing overhead 
[16]. The perspective of learning and non-learning ap-
proaches cooperating reliability and improving the QoS 
[17]. It forms the route by node connectivity, mobility, 
topography adaptation, and network size. In this ap-
proach, the learning and non-learning procedures im-
prove the network performance. Effective QoS-based 
route optimization model is used to choose the optimal 
route [18]. This approach identified the link failure and 
reached the QoS route by the knowledge-based learn-
ing method. The reinforcement learning utilizes the 
node information to launch a route [19]. This method 
diminishes the energy utilization delay, and enhances 
the delivery ratio, and improves the throughput.

3. Proposed Method
The proposed system that is utilized for forward-

ing health information from sender to receiver using 
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Artificial Intelligence Machine Learning algorithm. In 
MANET, mobile nodes are randomly distributed, and 
it collects the information and forwards it to the other 
nodes. Figure 2 shows the examples of MANET. This 
figure contains a number of mobile nodes, CH, and 
data aggregators.

Data Aggregator

CH

Mobile Node

Figure. 2 Example of MANET

The mobile nodes have formed the clusters, and it 
selects the CH by the GSO. The GSO fitness function 
is to choose the CH. This fitness function is computed 
based on the mobile node degree, node distance, node 
reliability, and energy. 

3.1 Cluster Formation
Presume a MANET with N mobile nodes and 

expand K clusters. The GSO method forms the opti-
mal clustering, owing to the GSO method minimized 
routing overhead. The CH density, nodes energy con-
sumption, CH expandable, and average distance with-
in-cluster parameters are utilized to form the clusters. 
We choose the CH by GSO fitness function based on 
mobile node degree, node distance, node reliability, 
and energy. The fitness function computation is given 
below.

 GSO(FF) = f(ND) + f(NC) + f (NR) + f(NE) + (1)

The CHs necessitate great energy than the cluster 
member since it collects all data from inside the clus-
ter members. The node energy (NE) computation is 
given below.

 NE = IE – UE  (2)

Here indicates the initial energy and UE denote the 
utilized energy. 

The forwarding data has observed energy which is 
directly proportional to the square of distance among 
2 nodes. The node distance computation is specified 
below:

2

2
avg

r

dis
ND

d
   (3)

disavg indicates the great distance between node and 
neighbors and dr denotes the node radius. The node 
degree represents the count of neighbour nodes. The 
node degree computation is specified below.

 ND = Count of neighbour nodes  (4)

The node reliability is defined as the difference be-
tween the count of received route requests (RREQ) to a 
specific node and the count of not forward route re-
ply (RREP) messages. The node reliability is computed 
based on the RREQ and RREP messages. It is computed 
based on the equation given below.

*100P QNR
P
   

 
  (5)

Here
P-> Receiving RREQ

Q->Not forward RREP

 Q = P – K  (6)

where
K-> Route Request-Reply

3.2 Data Aggregator Selection
After selecting the CH, we choose the data ag-

gregation nodes using the ANN model. ANN model 
uses four input parameters such as Node Energy (NE), 
Node degree (ND), Packet loss(NPL) ratio, and Node 
Delay (NDe).

From figure 3, the mobile node weights are allot-
ted to every parameter based on every artificial neu-
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Figure. 3 Training model of ANN
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ron. The change in the value of these weights results 
in a change in the strength of signals. The summary 
of these weights is equal to 1. For choosing the aggre-
gator nodes, the input parameters should be weighted 
such that the final target value is the highest. Based 
on these input parameters, the node energy with node 
degree value is the highest, and the packet loss with 
delay value is minimum.

After offering the inputs and input layer weights, 
the ANN forecasts various outputs. The whole net in-
put computation is specified below.

 *j jWhole input w x   (7)

 Whole input1 = W1*NE + W3*ND + W5*NPL + W7*NDe (8)

 Whole input2 = W2*NE + W4*ND + W6*NPL + W8*NDe (9)

Next, the input is condensed, and applying the lo-
gistic task to obtain the output is denoted as equations 
given below.
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This procedure is repetitive for the output layer, 
utilizing the output from the hidden layer as inputs. 
Finally, the CH forwards the data through the data 
aggregator; thus, minimizing the CH dead issues also 
reduces the CH burden in the MANET.

4. Simulation and Analysis
Simulation results illustrate the applicability and 

execution of introduced AIMQ and existing ERED 
approaches. In the simulation field, we applied 100 
mobile nodes distributed randomly in 850x950m2. 
The mobile node’s transmission range is 200m, and 
the channel capacity for transmission is 2Mbps. This 
approach simulation time is 200 seconds. To measure 
the AIMQ and ERED approaches performance based 
on node mobility using parameters like packet deliv-
ery ratio, delay, packet loss ratio, remaining energy, 
and the count of CH change in the MANET. 

The packet Delivery Ratio is defined as the ratio 
of the number of packets formerly distributed to the 
receiver. The highest delivery ratio represents this ap-
proach improves energy efficiency. 

Figure 4 demonstrates that the proposed approach 
AIMQ improve the packet delivery ratio compared to 

the existing approach ERED based on node mobility, 
since the AIMQ approach using AI based route for-
mation. But, ERED approach not feasible to increase 
packet delivery better when increases the node mobil-
ity because it increases the network delay.
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Figure. 4 Packet delivery ratio of ERED and AIMQ based on 
node mobility

In MANET, the delay is an essential component in 
several application needs. Delay represents the time of 
communicating packets from sender to receiver. It is 
computed as the whole transmission delay ratio while 
equating with the amount of packets productively dis-
tributed to the receiver. 

Figure 5 demonstrates the delay of ERED and AIMQ 
approaches regarding the mobility of the nodes. From 
this figure, the node mobility increases the delay also in-
creases. The AIMQ approach delay is lesser compared 
to the ERED; since the AIMQ approach using the GSO 
algorithm selects a CH is optimal. But, the delay value of 
ERED is higher because it can’t improve efficiency. 
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Figure. 5 Delay of ERED and AIMQ based on node mobility

In MANET, each node has a queuing buffer that 
stores the packets before being communicated for 
routing. While nodes forward packets at a greater rate 
and the communication of packets obtain a longer 
time; next, the buffer overflow happens since conges-
tion may reason packet losses.
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Figure 6 demonstrates that the AIMQ approach 
has lesser packet losses than the ERED approach. The 
ERED approach requirements to revive the path to re-
transmit the packets lost because of the node’s move-
ment. But, the AIMQ selects the optimal CH. The 
ANN is improving the data gathering procedure. As a 
result, enhances the QoS routing in the MANET.
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Figure. 6 Packet Loss ratio of ERED and AIMQ based on node 
mobility

Figure 7 explains the count of CH changes of AIMQ 
and ERED approaches based on node mobility. This 
figure clearly states that the AIMQ approach provides 
optimal CH selection while equated with the ERED 
approach. In the ERED approach, the speed of node 
mobility increases the count of CH change also high-
ly increased. But, the AIMQ approach is little raised 
when it increases the node mobility. 
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Figure. 7 Cluster Head change count of ERED and AIMQ based 
on node mobility

Figure 8 examines the remaining energy analysis 
of the ERED and AIMQ based on node mobility. The 
figure described that the AIMQ approach provides 
better energy efficiency than the ERED approach. The 
AIMQ approach makes a routing decision by ANN; 
hence it minimizes the energy utilization. But, the 
ERED approach increases the energy utilization in the 
MANET. 
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Figure. 8 Remaining Energy of ERED and AIMQ based on node 
mobility

5.Conclusion
The fundamental principle of the present research is 

that QoS transmission between a patient and a health-
care is a significant necessity of comprehensive patient 
monitoring solutions. This paper presents an Artificial 
Intelligence Machine Learning Algorithm for improving 
the Quality of Service. GSO fitness function is applied in 
every cluster to choose a proficient CH. This approach 
formed the clusters by node mobility and connectivity. 
The CGSO fitness function is computed based on the 
node reliability, node degree, node distance, and energy 
to minimize the repetitive CHs selection and member 
nodes’ re-affiliation in a cluster. ANN learning recog-
nizes and chooses the data aggregator with great energy 
and more extended stability. AIMQ selects the aggrega-
tor by Node Energy, Node degree, Packet loss ratio, and 
Node Delay. The QoS parameters like packet delivery 
ratio, delay, packet loss, and remaining energy param-
eters are based on node mobility to evaluate network 
performance. Simulation experiments illustrate that the 
proposed approach can improve the packet delivery ratio 
and minimize the MANET network delay. 
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