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Abstract. In wireless body area networks, wearable devices are used to make the medical data transmission process
help avoid emergencies. The gathered medical data need to be transmitted in a quality manner because it consists of
several critical and emergency information. The data transmission is influenced by several intermediated attackers,
which damages the data quality and causes security issues. So, this paper analyses the different author's works,
opinions, and frameworks to get the knowledge for effective data transmission process in body area networks. The
optimised data transmission process checks several quality factors like transmission time, energy, and path. According
to these factors, several discussions are performed to reduce the delay, maintain network quality, and maintain network
lifetime. The advantages and disadvantages of various routing protocols are discussed to finalise the efficiency of the
existing research methods.
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INTRODUCTION

Wireless body area networks (WBAN) [1] have several elements such as actuators, nodes, and sensors designed to place
on the human body to capture their health information. The WBAN elements are resistant to interference, reliable, low
energy consumption, and able to transmit the data at high speed [2]. Initially, the sensor devices were designed at the
Massachusetts Institute of Technology with respective hypothesis settings. Later, the devices are designed to transmit
the data by increasing the bandwidth and minimising the energy consumption and computation prices. The WBAN
utilises the IEEE 802.15.6 technologies [3] that share the data using short-range wireless devices to communicate
effectively. This wireless technology device transfers the data nearer to the human body. Communication is performed
in two ways such as in-body and out-body communication [4]. In-body contact [5], sensor devices are placed inside the
human body, a medical implant communication system. The on-body communication [6] is created between the
wearable devices composed of several sensor nodes. The Ultra-wideband (UWB) [7] and industrial scientific and
medical (ISM) [8] communication is performed via the on-body communication process. Then the various WBAN
network architecture is illustrated in figure 1.

The WBAN network is created by various power resources, processing units, and memory power to communicate
effectively. The designed sensor network batteries are limited from small to high because they should consume
minimum energy to maintain the network lifetime [9]. Wearable devices are widely utilised in medical applications, and
several sensitive information is transferred. Therefore, network lifetime should manage to reduce unwanted information
loss. The network should satisfy low power, self-healing, interoperability, low latency, and security for every wireless
communication [10]. These factors are incorporated by developing an effective WBAN architecture. The structure
consists of the WBAN part, central control unit (CCU), and Communication and control centre. Each piece belongs to
the health data [11] collection and transmission process. The WBAN part composes several sensor nodes that collect the
data by satisfying the mobility factor widely utilised in patient monitoring. The gathered health information was
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coordinated with the CCU to transmit the data to the health centre. During the communication process, gateways are
used to reach the destination. The gathered data stored for future use in the control centres enhance decision-making.
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FIGURE 1: WBAN network architecture.

The transmitted data should be responsible for making the clinical analysis and decision. Therefore, the data quality
should be maintained until complete data transmissions [12]. The data quality and originality are maintained by
examining each node, energy level, and selected optimised paths. The selected routes [13] are responsible for
accomplishing this task. Exiting techniques effectively work on data transmission, although network overheads and
transmission delays are still significant. Therefore, this study analyses various researchers' opinions, frameworks,
existing methodologies, and templates to understand the routing protocols in the body area networks. The researchers
utilisedifferent methods, including clustering, neighbouring node, and geographical location identification processes.
These analyses are more helpful in understanding the clear view of an effective data transmission process with
minimum computation complexity.Then the rest of the paper is organised as follows; section 1 discusses the general
discussion of wireless body area networks and their research gaps. Section 2 analyses the various researchers' opinions,
studies, methodologies, and frameworks to understand the effective routing protocols with respective advantages and
disadvantages. Section 3 summarises the overall work.

SURVEY OF VARIOUS ROUTING PROTOCOLS IN SENSOR NETWORKS

Elhoseny et al., 2020 [14] apply the intelligent energy-efficient multihop clustering routing protocol for transmitting
data in sensor networks. This paper manages the battery, computation power, transmission bandwidth, and storage
while transferring data. These issues are solved by applying the particle swarm optimisation method and selecting the
clustering centre. According to the cluster head, a route has been detected by examining the node energy level, and this
process helps maintain the network lifetime and energy level.

Qu et al., 2019 [15] create reliable data transmission process using an energy-efficient routing protocol in body sensor
networks. This system intends to solve the multihop routing and energy consumption issues. The transmission process
uses efficient bandwidth and residual energy parameters to maintain data quality. The next hop is selected according to
these parameters to improve the overall data transmission efficiency.

Kaur et al., 2017 [16] recommend cost and anenergy-effective routing protocol to improve the data transmission in
sensor networks. This work uses the genetic algorithm with protocol to solve the multi-objective cost optimisation
problem. The selection of nodes and genetic operator performance effectively minimises path loss and reliability issues.
Further, the data transmission is improved by computing the distance between the sensor nodes, and the computation
identifies the shortest path between source and destination with minimum energy consumption.
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Fu et al., 2020 [17] discuss the fusion multipath routing protocol to broadcast data in the sensor networks. The main aim
of this system is to manage the harsh environment and routing survivability issues by applying an effective routing
protocol. The data transmission decisions are handled according to the residual network energy and representing the
environment, and these parameters help minimise latency, high energy consumption, and survivability. In addition to
this, the selected path can transmit the emergency data in anoptimised manner.

Hassan et al., 2017 [18] introduce cloud technologies in sensor networks for effective data sharing in healthcare
systems. The network uses the perception, network, cloud computing and application layers to broadcast the
information. A content-centric network is integrated with this process to improve data transmission ability. This process
minimises packet loss and improves the data transmission rate.

Peng et al., 2017 [19] introduce a chaotic compressive sensing approach to resolve sensor networks' security and
energy-saving problem. This process uses the matrix generation process that maintains the data security and saves the
storage for further transmission. In addition, the method ensures the quality and feasibility and maintains the energy.
This system ensures the minimum 10-16 sensitive and relative error rates while encrypting and decrypting the data.

Samanta et al., 2018 [20]analysed cooperative scheduling of the dynamic connectivity in body sensor networks to
manage the data quality. This system intends to reduce traffic overload and maximise throughput while transmitting
data. The scheduling protocol can address the quality of services and connectivity problems by investigating the path
and link reliability. In addition, the game-theoretic algorithm is incorporated into the scheduling process to enhance the
QoS services.

Kiani et al., 2017 [21] apply a reinforcement routing algorithm to broadcast the data in the wireless sensor networks.
The collected health information is transmitted to the destination by computing the best route from source to
destination. Here, a clustering algorithm is applied to form the clusters to predict the shortest route in 1000*1000 meters
with 600 simulation time.

Shen et al., 2017 [22] introduced the centroid-related routing protocol to transmit 10T data in sensor networks by
managing energy factors. This system aims to maintain robustness and network lifetime by forming effective clusters.
The clusters are created by analysing local nodes, and the cluster centres are chosen in a rotating manner. Afterwards,
cluster members are adapted to the cluster head to reduce energy consumption. This process helps manage the network
characteristics while transmitting data long-distance.

A reliable, energy and stable network for wireless body area sensor networks is suggested in [31]. Two of the eight
sensor nodes employed are recording crucial data. These two sensors deliver data directly to the sink instead of
participating in multi-hopping. Six new sensors are calculated to function as a forwarder node. After aggregating the
sensor data, forwarder nodes deliver it to the sink. Multi-hopping is used to shorten data transfer distances and store
energy.

Amijad et al., 2017[23] recommend a clustering routing protocol to manage the QoS in sensor networks. This system
overcomes the delay, time-critical, bandwidth and QoS issues while transmitting data in the sensor networks. The
heterogeneously clustering algorithm decides the paths for standard and critical data by examining the energy level and
node characteristics. This process minimises the delay and effectively manages the network stability. In addition to
these methods, several researchers focus on the supervised and unsupervised techniques [24], [25], [26] [27],[28],[29]
and [30] to improve the overall data transmission in sensor networks. The way of utilising machine learning techniques
in wireless body sensor networks is illustrated in figure 2.
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FIGURE 2: Machine learning techniques influenced in wireless sensor networks.
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PROBLEM DEFINITION

The researcher's analysis shows that wireless sensor networks are effectively involved in different applications like
medical, battle, remote patient monitoring etc. During the data collection and transmission process, the system phases
several difficulties like security, reliability, consistency, accuracy, flexibility, scalability, packet loss, delivery rate,
latency etc. The researchers introduced various methodologies such as clustering approaches, routing protocols, neural
networks, and energy management techniques.

However, the wireless sensor system should consider the following issues before creating the sensor-based data
collection and transmission process.

. To maximise the data transmission rate and residual energy management process.
. To minimise the latency and packet loss rate while transmitting data

. To reduce the network overhead and control overheads.

. To manage the data security and trust while broadcasting data to the third party

. Manage the network lifetime to sustain the network reliability and scalability.
CONCLUSION

Thus, the paper analyzing the various researcher's opinions, surveys, methodologies, frameworks and processing
methodologies in wireless sensor networks. The researchers use the routing methodologies that help to identify the
shortest path between source and destination with minimum computation complexity. In addition, clustering
methodologies are introduced to reduce energy consumption while broadcasting data. Along with this, machine learning
techniques are discussed to ensure the abnormal or anomaly data involvement in the sensor data collection and process.
In addition, security techniques are discussed to manage the sensitive information and trust between the service
requester and provider in sensor networks. Therefore, this study helps to understand the advantages and disadvantages
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of each method to improve further research analysis. In future, an improved algorithm has been proposed to reduce the
delay, maintain network quality, and maintain network lifetime.
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