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Abstract: The Applications of wireless sensor communication network (WSCNs) technology has provided the accessibility of 
small and low-cost sensor nodes with potential of sensing different types of material and environmental conditions, data 
processing, and wireless communication. Mixture of sensing competence results in large amount of application areas. However, 
the characteristics of wireless sensor networks require more effective methods for routing. In WSCNs, the sensor nodes have a 
limited transmission range, and their processing and storage capabilities as well as their energy resources are also limited. 
Routing protocols for wireless sensor networks are accountable for maintaining the routes in the network and have to make sure 
reliable multi-hop communication under these conditions. In this paper, we presented a survey on Qos Based routing protocols 
for Wireless Sensor Communication Networks and compared their strengths and limitations. 
Keywords: WSCNs, Routing, QoS, Lifetime, Energy Efficiency. 

I.  INTRODUCTION  
 Wireless Sensor Communications Network (WSCNs) consists of several sensor nodes. These sensors have the ability to 
communicate either among each other or openly to an external base-station (BS). Fig.1. A larger number of sensors allows for 
sensing over larger environmental area with better accuracy[1]  Quality of service (QoS) is that the description or dimension 
of the performance of a service preponderantly the performance seen by the users of the network. to measure the standard of 
service, many connected characteristics of the network service square measure ofttimes thought of  packet loss, bit rate, throughput, 
transmission delay, availability, jitter, etc. 

II. TERMS OF QOS 
Packet loss happens once one or additional packets fail to achieve their destination. Packet loss is typically happened by network 
electronic jamming. Packet loss is measured as a share of packets lost with relation to packets sent. 
Transmission management Protocol (TCP) detects packet loss and performs retransmissions to form certain consistent electronic 
messaging. Packet loss in an exceedingly communications protocol association is additionally wont to avoid electronic jamming and 
so produces a advisedly condensed outturn for the association. 

 

Fig.1 

Bit rate is that the quantity of bits that are processed per unit of time[2]. The non-standard abbreviation "bps" is commonly wont to 
replace the quality image "bit/s", so that, for instance, "1 Mbps" is employed to denote one thousand bits for every second. One byte 
per second (1 B/s) corresponds to 8 bit/s. Throughput could be alive of however many units of knowledge a system will method 
during a bound amount of your time. it's much giant to systems starting from totally different aspects of laptop and network systems 
to organization. Associated measures of system productivity contain[3], the speed with that some actual work are often completed. 
In a network supported packet change, transmission delay is that the amount of your time necessary to push all the packet's bits into 
the wire. In extra, this is often the holdup caused by the data-rate of the linkage. 
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Transmission delay could be a purpose of the packet's length and has zilch to try to  by means that of the gap between the 2 nodes. 
This delay is proportional to the packet's length in bits. 
 Jitter is outlined as a distinction within the delay of received packets [4]. The causation aspect transmits packets during a permanent 
stream and areas them uniformly apart. owing to network jam, unacceptable queuing, or configuration errors, the delay between 
packets will take issue rather than remaining constant. This distinction causes issues for audio playback at the receiving finish. 
Playback could considerate gaps whereas watching for the arrival of uneven delayed packets. 

III. QOS FEATURES  
Particularly in wireless sensing element network, varied QoS based mostly routing protocols are planned however they sometimes 
create their most significant metrics to energy consumption, and that they will be sorted on the premise of the problem they resolve 
the matter like: 

A. Prioritization 
Distinguish services on the premise of the classification of module of traffic [5].  

B. Timliness 
Assurance rescue in an exceedingly given time, information relay in hierarchical WSCNs [6]. 

C. Reliability 
Support likelihood of delivery [7].  

D. Network Processing 
Develop the performance of the network by process information next to the pathway from the supply to the destination [8]. 

E. Scheduling 
Synchronize sensors in accessing channel or sensing the surroundings, foretelling with Quality of observation QoS reliability of 
Hierarchical [9] Clustered WSCNs. 

F. Node relocation 
rework node[10] location so as to maximize potency. 

G. Generic Metric Minimization 
Improve the performance of the network with respect to some cost function (Energy-Aware QoS Routing, Dynamic Routing 
Designing of Energy aware Quality of Service (QoS) based routing protocol for Efficiency Improvement in Wireless Sensor 
Network (WSCNs). As sensor network have some specific applications like Military and health [11], where very high precision is 
required otherwise the complete application becomes useless and all the above work is not fully fulfilling its requirement [12]. 
WSCNs networks Characteristics such as loose network state information, dynamically varying network topology unrestricted 
mobility of hosts[13], unrestricted mobility of hosts, limited availability of bandwidth, and battery power make QoS very demanding. 

IV. APPLICATIONS OF WSCN 
A. Area  Observation 
Area observation could be a general purpose of WSCNs [14]. In space observation, the WSN is deployed in more than a district 
wherever some development is to be monitored. A military example is that the use of sensors discover enemy intrusion [15]; a 
person example is that the geo-fencing of gas or oil pipelines. 

B. Health Care Observation 
The device networks for medical applications are of variety of types: fastened, wearable, and environment-embedded [16]. The 
implantable medical devices square measure those who square measure inserted inside physical structure. Wearable devices square 
measure worn on the body surface of an individual's or simply at shut proximity of the user[17]. Environment-embedded systems 
utilize sensors in conjunction with this within the environment [18]. Potential applications contains body position activity, position 
of persons, generally observation of unwell patients in hospitals and at homes[19]. Devices embedded within the surroundings track 
the physical state of an individual for constant health diagnosing, exploitation as input the info from a network of depth cameras, a 
sensing floor, or different similar devices. Body-area networks will collect data regarding a person's health, fitness, and energy 
expenditure [20]. In health care applications the privacy and credibility of user information has primary importance. Significantly 
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thanks to the mixing of device networks, with IoT, the authentication of user become additional challenging; but, an answer is 
accessible in recent work[21]. 

C. Environmental/Earth sensing 
There square measure several applications offered in observation environmental parameters[22], some examples involve sharing the 
more challenges of harsh environments and reduced power provide. 

 
 
D. Forest fire Detection 
A network of sensing element Nodes are often put in an exceedingly forest to sense once a fireplace has started. The nodes are often 
ready with sensors to live temperature, humidness and gases that are created by fireplace within the trees or vegetation. The first 
detection is important for a palmy action of the firefighters. 

E. Landslide Detection 
A landslide discovery system makes use of a wireless detector network to notice the slight movements of soil and changes in varied 
parameters that will occur before or throughout a landslide. Through the info gathered it should be attainable to understand the 
approaching happening of landslides long before it truly happens. 

F. Water Quality Monitoring 
Water quality observation involves analyzing water properties in dams, rivers, lakes and oceans, furthermore as underground water 
reserves. the employment of the many wireless scattered sensors permits the development of a additional correct map of the water 
standing, and permits the permanent readying of observation stations in locations of adverse access, with no the need of manual 
information retrieval[23]. 

G. Natural Disaster Prevention 
Wireless sensing element networks will effectively act to stop the implications of natural disasters, like floods. Wireless nodes have 
with success been deployed in rivers wherever changes of the water levels need to be monitored in real time. 

H. Industrial Monitoring 
Machine health observance Wireless detector networks are developed for machinery condition-based maintenance (CBM) as they 
provide vital price savings and alter new functionality [24]. Wireless sensors are placed in locations troublesome or not possible to 
succeed in with a wired system, like rotating machinery and unbound vehicles. 

I. Data center Monitoring 
Due to the high density of servers racks in an exceedingly information center, typically cabling and IP addresses square measure a 
difficulty. to beat that drawback a lot of and a lot of racks square measure fitted out with wireless temperature sensors to watch the 
intake and shot temperatures of racks. As ASHRAE recommends up to six temperature sensors per rack, meshed wireless 
temperature technology offers a bonus compared to ancient cabled sensors[25]. 
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J. Data Logging 
Wireless detector networks also are used for the gathering of information for watching of environmental information [26], this could 
be as straightforward because the watching of the temperature in a very electric refrigerator to the extent of water in overflow tanks 
in atomic power plants. The applied mathematics info will then be accustomed show however systems are operating. The advantage 
of WSNs over standard loggers is that the "live" information feed that's doable. 

K. Water/Waste Water Monitoring 
Monitoring the standard and level of water includes several activities like checking the standard of underground or surface water 
and making certain a country’s water infrastructure for the advantage of each human and animal. it's going to be accustomed shield 
the wastage of water. 

L. Structural Health Monitoring 
Wireless device networks will be accustomed monitor the condition of civil infrastructure and connected geo-physical processes 
near real time, and over long periods through information work, victimization fitly interfaced sensors. 

M. Wine Production 
Wireless sensor networks are used to observe wine production, both in the field and the cellar[27]. 

V. LITERATURE REVIEW  
In [28] Hind Alwan and Anjali Agarwal, presented a heuristic neighbor selection mechanism in WSCNs that make uses of the 
geographic routing mechanism united with the QoS needs to produce multi-objective QoS routing (MQoSR) for various application 
needs. They designed QoS routing as link, and path-based metrics. Dependability, delay, distance to sink, and energy were sorted 
into link based mostly metrics . End-to-end delay, dependability of information transmission, and network time period were 
conjointly sorted into path based mostly metrics. The simulation results shows higher performance and conjointly provided energy-
efficient resolution to increased network time period. 
Mirela Fonoage, Mihaela Cardei, and et al [29] projected a QoS based mostly routing protocol for wireless sensor network 
applications, which support each periodic and event-based knowledge news. A geographic routing mechanism combined with QoS 
support is employed to forward packets within the network. Knowledge is routed supported the packet sort. To route packets with 
completely different priorities, multiple transmission queues square measure used. In selecting consecutive hop, the node that's 
nearer to the sink, has high residual energy, high link quality, and low load is chosen. Congestion management is achieved by 
employing a ring or barrier mechanism that captures and aggregates messages that report a similar event to a similar sink. They 
present the most operations of the barrier mechanism, as well as barrier formation, repair, enlarge, shrink, and termination. 
Simulation results using JIST/SWANS simulator show the performance of their routing protocol compared with different connected 
works 
R. Sumathi and M.G.Srinivas[30], conferred "A Survey of QoS primarily based Routing Protocols for Wireless detector Networks” 
With the increasing demand for real time applications within the Wireless Senor Network (WSN), real time crucial events associate 
degreeticipate an economical quality-of-service (QoS) primarily based routing for information delivery from the network 
infrastructure. Planning such QoS primarily based routing protocol to fulfill the responsibleness and delay guarantee of crucial 
events whereas conserving the energy potency may be a difficult task. right smart analysis has been targeted on developing strong 
energy economical QoS primarily based routing protocols. in this paper, they gift the state of the analysis by summarizing the work 
on QoS primarily based routing protocols that has already been printed and by highlighting the QoS problems that area unit being 
self-addressed. The performance comparison of QoS primarily based routing protocols like SAR, MMSPEED, MCMP, MCBR, and 
EQSR has conjointly been analyzed using ns-2 for varied parameters. 
Shiva Murthy G, R.J. DSouza,[31] and Varaprasad G, “Reliability Analysis of Route Redundancy Model for Energy economical 
Node Disjoint Multipath Routing in Wireless detector networks,” WSCNs are a large assortment of detector nodes that have 
restricted battery power and restricted procedure capability. the power limitation causes the nodes to premature dead that the node 
power ought to be used with efficiency to prolong the network time period. In time crucial applications, the info ought to reach the 
destination among a point in time and with none packet loss which implies the QoS metrics like responsibleness and delay area unit 
terribly essential for delivering the info to destination. one among the important challenges for analysis in wireless detector 
networks is that the implementation of routing protocols that deliver the goods each Quality of Service (QoS) and energy potency. 
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the most task of the routing protocol is to find and maintain the routes to transmit the info over the network. At present, to extend 
the performance of the networks, to realize load leveling and to produce fault tolerance multipath routing techniques are wide used 
instead of single path routing technique. They conferred a review on the prevailing routing protocols for WSN by considering 
energy potency and QoS. They targeted on the most motivation behind the event of every protocol and justify the operation of 
various protocols intimately. They compared the protocols supported energy potency and QoS metrics. Finally they ended the study 
by giving future analysis directions. 
Jeong, wife Sharafkandi, [32] and et al Energy-aware scheduling with quality of surveillance guarantee in wireless detector 
networks .They projected associated measure an energy-efficient programming algorithmic program for detection of mobile targets 
in wireless detector networks. A typical example would be wherever some sensors area unit deployed on the doorway roads of a 
town to find the vehicles coming into town and alternative sensors will awaken and track the vehicles when detection. They showed 
a crucial relationship between the general energy consumed by the sensors and also the average detection time of a target, each of 
that are very important aspects in our drawback. By minimizing the energy consumed, they maximized the period of the detector 
network. Also, alongside the standard of surveillance guarantee, we have a tendency to make sure that no target goes undetected . 
They in theory derive the edge on the period of the detector network for a given QoS guarantee and prove that our technique will 
continually reach this edge. They simulation results validate the claims created on the algorithmic program optimality and QoS 
guarantee. 
David H.C. [33] Energy Aware programming with Quality of surveillance Guarantee in Wireless detector Networks Du. They take 
into account a setting wherever the sensors area unit deployed for each road police investigation and mobile target pursuit. They 
show a crucial relationship between the general energy consumed by the sensors and also the average detection time of a target, 
each of that area unit terribly important aspects in our drawback. to the present finish, they outlined the standard of surveillance 
(QoSv) because the reciprocal worth of the typical detection time for vehicles. They propose associate optimum scheduling 
algorithmic program that guarantees the detection of each target with such that QoSv and at identical time minimizes the general 
energy consumed by the detector nodes. 

VI. FINDINGS 

Protocols 
Extending 
Life Time QoS 

MQoSR[28]     
QoS based routing 
protocol[29] 

    

SAR[30]   X 
MMSPEED[30]   X 
MCMP[30]   X 
MCBR[30]   X 
EQSR[30]   X 
Energy Efficient 
Node Disjoint 
Multipath 
Routing[31] 

  X 

Energy-efficient 
scheduling 
algorithm[32] 

    

Optimal scheduling 
algorithm [33] 

    

VII. CONCULSION  
One of the most challenges within the design of routing protocols for WSNs is energy efficiency because of the scarce energy 
resources of sensors. the ultimate objective behind the routing protocol design is to stay the sensors in operation for as long as 
doable, therefore extending the network lifespan. The energy consumption of the sensors is dominated by information transmission 
and reception. Therefore, routing protocols designed for WSNs ought to be as energy economical as doable to prolong the lifespan 
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of individual sensors, and therefore the network lifespan. in this paper, we have surveyed a sample of routing protocols by taking 
into consideration many classification criteria, together with location info, network layering and in-network process, information 
centricity, path redundancy, network dynamics, QoS necessities, and network heterogeneity. for each of these categories, we have 
mentioned some example protocols. Finally we tend to conclude that also would like additional enhancements on routing protocols 
for WSCNs. 
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