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ABSTRACT 

The underwater sensor network is now more visible due to its increased use. Furthermore, the 

network faces many problems and challenges due to unstable connectivity, network losses, 

lack of channel, lack of channel capacity, bit errors, void routing and many more. To 

overcome all these problems the VDSCN protocol proposes a routing system for dual route 

methods, they are a simple route selection and void clearance route selection. In this network, 

each sensor finds a forwarder and a way to transfer data. At that point, if it detects a 

forwarder, it begins to transfer data, otherwise, if the sensor is placed near a void, it requests 

sending support from a random forwarder or self-directed vehicle. To enable this, the 

protocol uses multiple parameter verifications so that the strong forwarder is selected and the 

void is detected and data collected. Thus, the network comes under stable operation. 

Keywords: Underwater Network; Dual Route Methods; Forwarder Selection; Vehicle 

Request; Stable transmission. 

1. Introduction 

One third of the world's land area is covered by sea and water. In recent years the underwater 

network has become very popular due to its various applications. Among them, food search, 

scientific reasons and other business activities are important areas. In addition, it has 

important roles such as marine surveys, data collection on marine changes, disaster 

monitoring and marine safety monitoring. applications. Connecting countries by ship is now 

inevitable, as it carries a wide variety of goods around the world and also provides 

transportation services. For these reasons marine research has received great attention today.  

The network uses a sound channel to communicate due to the high-power transmission of 

underwater communication. In this environment, numerous sensors are used under the sea 

and on the surface of the water, and to collect data collected by the sensor or by unmanned 

vehicles, the Sonobuoy receiver is placed on the surface of the water. The data was then 

transferred from Sonobuoy to a base station. Sensors face various problems due to the water 

environment during data transfer. 

These include power loss of sensors, channel fading due to wireless nature, delays in data 

transfer, sensor movements, error rates, void area, and more. Yet due to the random 

deployment of sensors, the sensors will be less in some regions, so the path loss and noise 
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will be higher in these areas. The routing loop occurs due to path losses, so the environment 

in which the packets cannot reach the destination will occur due to loop routing. 

Therefore, in the proposed system, routing that detects void region before creates 

communications around the network is discussed. Void area sensors generate data loss, 

resource wastage and coverage out of range, due to this the network encounters high error 

rate, data loss and huge delay in routing time. This situation should be considered as the 

sensor has moved or rested on a void area called the local maxima. This means that there is 

no sensor in the area to retrieve data packets. 

Sometimes the sonobuoy's sensors can go inactive quickly due to the high transmission. So, 

the void area can also occur. The proposed method to deal with these situations provides the 

solution by choosing a forward or self-directed vehicle. To finalize the forwarder or vehicle, 

the protocol calculates several parameters and algorithms. With all these techniques it can be 

seen that VDSCN has brought high performance and packet distribution rate in the output.  

The paper of this research work is organized as follows. In section two, the details required to 

know the previous techniques are compiled. The VDSCN system was discussed and 

implemented in Section III. The following section describes four conclusions and discussion 

to demonstrate the strength of the proposed protocol. And the final section discusses the 

results of VDSCN and the future requirements of this study. 

2. Related Works 

In this protocol, only the nodes which are located inside a cone of a certain angle between the 

source and the destination are allowed to perform forwarding. The authors have proposed a 

Multi-Path Routing protocol. MPR routes packets from a source to a destination over a multi-

path. A multi-path is a sequence of 2-hop sub-paths each using a different relay node for 

reducing data collision [5]. UWSNs are utilized for a wide range of applications such as 

monitoring the marine environment for scientific exploration to commercial exploitation and 

coastline protection to underwater pollution monitoring, from water-based disaster 

preventions to water-based sports facilitation [1]. Strong communication methods are 

essentially necessary to properly finish the communication operation between the submerged 

devices to make such deployments viable. Many transmission protocols were developed to 

address various challenges in TWSNs, making these networks a hot topic of research [7]. The 

method is about transmitting and getting communication under the exploitation of sound 

transmission in the underwater atmosphere and it is acknowledged as an acoustical or audio 

communication. The Underwater sensor networks comprise numerous sensors and vehicles to 

be organized in a particular area, to complete joint observation, and to gather the data tasks 

[11]. The aggregation is performed under the limits of underwater. According to these limits, 

the node localization is required to obtain the maximum level of connectivity between the 

nodes so that no node will be lost because of the absence of GPS [2]. The sensor nodes can be 

deployed in an adhoc manner or pre-planned manner. In an Adhoc manner, the sensor nodes 

are deployed randomly into the field and the network is then left unattended to perform 

monitoring. In a predetermined or pre-planned manner, fewer sensor nodes are placed at a 

particular location to monitor the environment [16-19]. A locally optimal next-hop is the 

neighbour closest to the sonobuoy is selected to forward the packets. It occurs when the 

destination is rechargeable. The node present in this region is called the void node [20-23]. If 

any node is stuck in this region, the packet has to discard or use some recovery technique [8]. 

Underwater sensor networks mainly differ in the communication media employed for 

information transmission. The work is given in reviews the physical fundamentals and 

engineering implementations for efficient information exchange via wireless communication 
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using physical waves as the carrier among nodes in an underwater sensor network [13]. Due 

to higher distances and to more complex signal processing at the receivers to compensate for 

the attenuation of the signal, the power consumed for underwater acoustic communication is 

much higher than in terrestrial radio communication. Underwater sensor nodes are deployed 

in shallow or deep water, where it is inconvenient to charge or replace the nodes’ batteries 

[3]. UWSN is a self-ruling sensor hubs system that is spatially allocated underwater to detect 

particular issues [28-32]. The stationary or mobile sensor hubs are remotely connected to 

exchange various occasions of intrigue through the correspondence module. It is possible to 

classify a large amount of UWSN applications as tracking apps [14]. A wireless sensor 

system is made of a huge number of sensor nodes that are thickly sent in an unattended 

domain. The improvements have taken in sensing innovation, low-control microcontrollers 

and correspondence radio have energized the large-scale manufacturing of generally 

economical sensor nodes [10]. Besides, some localization protocols assume a powerful node, 

which acts as an anchor and aids the localization process of ordinary sensor nodes by directly 

communicating with the surface buoys [33-37]. This is also an unrealistic assumption 

considering the high power consumption using acoustic modems for such long-distance [4]. 

The constraint most often associated with sensor network design is that sensor nodes operate 

with limited energy budgets. Typically, they are powered through batteries, which must be 

either replaced or recharged when depleted. The energy consumption of CMOS-based 

processors is primarily due to switching energy and leakage [12]. Wireless sensor networks 

have considerable potential in monitoring aquatic environments by sensing, collecting, and 

transferring data wirelessly to users in real-time. It has indirectly led to the emergence of a 

new paradigm of wireless sensor technology known as underwater wireless sensor networks 

[38]. UWSN technologies are implemented and deployed deep underwater with sensors using 

acoustic signals to perform communication [6]. Multiple unmanned or self-directed 

underwater vehicles, equipped with underwater sensors, will also find application in the 

exploration of natural undersea resources and the gathering of scientific data in collaborative 

monitoring missions [24-27]. To make these applications viable, there is a need to enable 

underwater communications among underwater devices [15]. Underwater research needs 

more attention due to the earth because of its majority numbers of applications. In the 

underwater environment, the radio frequency signalling or optical signalling cannot perform 

well, the source of communication in the underwater environment is only the acoustic 

channel [9]. 

3. VDSCN Design and Implementation 

3.1 Network Model 

The base station 𝐵𝑆on the network's ground floor and the sonobuoy𝑆𝐵 on the water's surface 

continue to broadcast their presence and location X, Y, and Z over time. The 𝐵𝑆 

announcement connects the 𝑆𝐵s and self-directed underwater vehicle 𝑆𝑈𝑉 to the 𝐵𝑆, allowing 

them to converse directly while data is being transmitted.The sensor in the coverage 

range𝐶𝑅of 𝑆𝐵 's receives the broadcast message and rebroadcasts the message to its next stage 

coverage level sensors, likewise, transmitting the information to sensors all the way to the 

network's depth. This enables the network to be connected from the water's surface to its 

depth. The sensors then confirmed the distance between the 𝑆𝐵 and itself using the position 

points and chose the shortest distance path to reach it at first. When the sensors reply to the 

𝑆𝐵 through a device information message𝐷𝐼, they give their location as well as the volume of 

energy they have. The base station gets this 𝐷𝐼message and compiles the node list, including 
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position and energy information.  The initial network was constructed in this manner, from 

the ground level 𝑆𝐵 to the deep-sea level sensors. 

3.2 Neighbor Apprise  

All underwater sensors transmit an advertisement beacon message𝐴𝐵𝑀 at regular intervals to 

connect with surrounding sensors.This message was sent with the sensor's X, Y, and Z 

position coordinates.The sensors listening to this 𝐴𝐵𝑀 indicate that they are inside the range 

of the sensor that sent the message.Each sensor contains a list of surrounding sensors 𝑁𝐵𝐿that 

is regularly updated as long as the network is operational. Each sensor will update the ID and 

position of the sensor that sent the 𝐴𝐵𝑀 in 𝑁𝐵𝐿 , the distance 𝐷𝑖𝑠𝑡between those sensors is 

then computed as follows. 

𝐷𝑖𝑠𝑡 =  √|𝑋1 − 𝑋2|2 + |𝑌1 − 𝑌2|2|𝑍1 − 𝑍2|2 .      (1) 

This calculation is based on the Pythagorean theorem.Because this distance computation uses 

an underwater sensor network, each sensor has three coordinates: X, Y, and Z. To calculate 

the 𝐷𝑖𝑠𝑡between these points, the following approach is employed, in which points (𝑋1, 𝑌1), 

(𝑋2, 𝑌2), and (𝑍1, 𝑍2) are collected from two sensors location.In its 𝑁𝐵𝐿, each sensor updates 

the distance between itself and its neighbor. The sensors' position points must also be 

updated. Following that, the sensors adjacent to each sensor will be updated on a regular 

basis till the end of network operation.  

Similarly, the 𝑆𝑈𝑉  operating on this network has the capability of running itself, which will 

traverse the network, retrieve data from sensors, and transmit it to the sonobuoy. It collects 

data from the ocean's deep surface to the network's core. Similarly, if some underwater 

sensors are reported to be in the void zone, it will initially travel there and gather data from 

the void sensors as well as the sensors that are most prevalent in the water. 

3.3 Forwarder Selection  

At the start of data transmission, each sensor finds neighbors in the 𝐶𝑅 that extends from the 

depths of the water to the network's surface and updates the neighbor counts based on 

their𝐷𝑖𝑠𝑡. At the start of the network, the minimum distance neighbors will be updated. The 

𝑁𝐵𝐿 will then be updated based on their movement, and a new neighbor will be chosen. They 

then verify the frequency of the channel 𝐶𝐹with which they are interacting. 

𝑆 =
𝑋1−𝑋2

𝐶𝑅
,  𝑊 =

𝑌1−𝑌2

𝐶𝑅
.        (2) 

The average distance 𝐴𝐷 is calculated between sensors as follows: 

𝐴𝐷 =
𝐷𝑖𝑠𝑡

𝐶𝑅
         (3) 

The noise levels in the channel 𝐶𝑁can vary depending on the changes that occur underwater.  

Here, 𝑔 Is considered between (17-30). 

𝑇𝑁 =
𝑔𝑙𝑜𝑔𝐶𝐹

10
         (4)  

𝑔1 = (40 + 20)(𝑆 − 0.5) + 26𝑙𝑜𝑔𝐶𝐹 , 𝑔2 = 60log (𝐶𝐹 + 0.03) 

𝑂𝑁 =
𝑔1 − 𝑔2

10
 

𝑔3 = 50 + 7.5√𝑤 + 20log (𝐶𝐹), 𝑔4 = 40log (𝐶𝐹 + 0.4) 
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𝐵𝑁 =
𝑔3−𝑔4

10
         (5) 

𝑔5 = (−15 + 20𝑙𝑜𝑔(𝐶𝐹)) 

𝑈𝑁 =
𝑔5

10
          (6)

  

These changes can be induced by changes in the temperature of the water𝑇𝑁, changes in the 

breeze speed𝐵𝑁, changes in the uproar of the water𝑈𝑁, and even changes in the loudness of 

the noise caused by the movement of objects𝑂𝑁in the water. 

𝐶𝑁 = 𝑇𝑁 + 𝐵𝑁 + 𝑂𝑁 + 𝑈𝑁        (7) 

The underwater acoustic channel's depletion feature 𝐷𝐹has been observed,𝑆𝐹  denotes the 

spreading factor and sensor retention feature𝑅𝐹is also computed. Here, 𝑚 specifies 0.11, 𝑐 is 

1 + 𝐶𝐹
2
, 𝑎4 is 0.001 and 𝑘1 = 10−4. 

𝐷𝐹 = (𝑑𝑆𝐹 )(𝑅𝐹𝑘)𝑆𝐹         (8)  

𝑎1 = 1.70𝑘1𝐶𝐹
2 + 𝑎4 

𝑎2 =
𝑚𝐶𝐹

2

𝑐
 

𝑎3 =
𝑚1𝐶𝐹

2

(3000 + 𝐶𝐹)
 

𝑅𝐹 = 𝑎1 + 𝑎2 + 𝑎3        (9) 

After identifying the 𝑅𝐹and the magnitude of the 𝐶𝑁, the signal's noise ratio 𝑆𝑁𝑅should be 

determined using the quantity of power transmission 𝑃𝑇 when conveying the signal with those 

values and the acoustic channel's capacity𝐶. 

𝑗 =
𝑃𝑇 

𝐷𝐹
 

𝑆𝑁𝑅 =
𝑗

𝐶𝐶𝑁
 

We must compute the bits error rate 𝐵𝐸𝑅  generated by this noise as well as the numerous 

reactions that occur when the water recedes. 

𝐵𝐸𝑅 =
1

𝑆𝑁𝑅
 

The delivery counts of packets moving through a channel under these noises, 𝑆𝑁𝑅 , 𝐵𝐸𝑅 , and 

𝐷𝑖𝑠𝑡 , fluctuations should be calculated as follows. Here 𝑃𝐶is the packet counts. 

𝐶𝑃𝐷 = (1 − 𝐵𝐸𝑅𝐴𝐷)𝑃𝐶       

 (10) 

If the 𝐶𝑃𝐷 is high, the path loss 𝑃𝐿  in the network, as well as the predicted transmission 

𝐸𝑇𝑋and receiving counts 𝐸𝑅𝑋of the packets delivered by the network, should be computed. 
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𝑃𝐿 =
√𝐸𝐹𝑆

𝐸𝑀𝑃
 

Packet losses on these routes are caused by channel fading 𝐸𝐹𝑆  and many paths𝐸𝑀𝑃 .If this 

𝑃𝐿  is low, the 𝐸𝑇𝑋  approach described below will be computed.  

𝐸𝑇𝑋 = 𝑃𝐶 (𝐸𝐿𝐸𝐶 𝐸𝐹𝑆 𝐷𝑖𝑠𝑡 
2) 

Otherwise, the procedure described after that𝐸𝑇𝑋  will be calculated. 

𝐸𝑇𝑋 = 𝑃𝐶 (𝐸𝐿𝐸𝐶 𝐸𝐹𝑆 𝐷𝑖𝑠𝑡 
4) 

Similarly, reception counts 𝐸𝑅𝑋  are obtained by counting the number of receiving packets. 

𝐸𝑅𝑋 = 𝑃𝐶 𝐸𝐿𝐸𝐶  

The network's energy expense 𝐸𝐸 is computed as follows. 

𝐸𝐸 = 𝐸𝑇𝑋 + 𝐶𝑅  

Similarly, the bits sent over the network are calculated as throughput 𝑇𝑝𝑡 of the transmission. 

Here 8 is used to convert the packet counts into bits count.  

𝑇𝑝𝑡 =
8𝑃𝐶 

𝐶
 

The distance between them from source to destination is calculated when building the path 

required to send data as average path distance. 𝐴𝑃𝐷 . 

𝐴𝑃𝐷 =
𝐷𝑖𝑠𝑡 + 𝑃𝐷 

𝑆
 

If there is a void in the network during information exchange, the time interval will be 

determined below as 𝑉𝐼 : Here 𝑇𝑇 is the data transmission time. 

𝑉𝐼 = (𝑇𝑃𝑡 + 𝐴𝑃𝐷 + 𝑇𝑇 )1000 

To initiate inference aware routing update distance and forwarding factor of the aspirant 

sensor 𝐴𝑆 . Among the set of aspirants find a credible forwarder aspirant sensor cost𝐶𝐶𝑆 .  

𝐴𝑆 =
𝐷𝑖𝑠𝑡 

𝐻𝐶 𝑁𝐵 
 

𝐻𝐶  is the number of hops in the path of the transmission.  

𝐻𝐶 =
𝐷𝑖𝑠𝑡 

𝐶𝑅
 

𝐶𝐶𝑆 Is the credible forwarder cost computed based on the distance towards 𝑆𝐵  and number of 

hops located between source to 𝑆𝐵 . This calculation applies to all neighbor sensors in 

coverage.If there is no such neighbor sensor, we willdeclare the node is in the void region. 

𝐶𝐶𝑆 =
𝐷𝑖𝑠𝑡 

𝑁𝐵𝐻𝐶
         (11) 

3.4 Void Region Elimination Process 
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If the sensor is in a void region, it will send a void assist announcement with its X, Y, and Z 

location coordinates. If any sensor or self-directed vehicle receives this notification, the 

distance between them will be calculated and the void node list will be updated. If a sensor 

hears this notification from a considerable distance away, it will rebroadcast it to it neighbors 

in the same coverage level. 

Void detection begins when each sensor communicates in the void region. At that time each 

node will detect the neighbor counts within the coverage range and update the distance 

between them as well as update the neighbor list. If there is no forwarder at one end, find the 

neighbor with the shortest distance through sum distance  𝐷𝑆 . The distance between two 

neighbors𝐷𝑛1and 𝐷𝑛2 are determined here for all 𝑁𝐵  within the 𝐶𝑅 . Whichever sensor has 

the shortest distance to it will be chosen as the forwarder. 

  

𝐷𝑆 = 𝐷𝑛1 + 𝐷𝑛2 < 𝑁𝐵  
  

If there is a forwarder to the source, there is no void in that region. If there is no node 

forwarding to a sensor, it means it is in void region. In this situation the self-directed vehicle 

will be enabled to go around the void sensors to collect the data, after which it will move 

towards the sonobuoy and hand over the obtained data.  

If multiple self-directed vehicles move around the network, then find the location points of 

each vehicle and find the distance 𝐴𝑉𝐷between them along with coverage area. 

𝐴𝑉𝐷 =  √|𝐴𝑋1 − 𝐴𝑋2|2 + |𝐴𝑌1 − 𝐴𝑌2|2 

Average distance computed as below between two self-directed vehicles.  

𝐴𝐷 =
𝐴𝑉𝐷

2

2
 

Consistent communication distance 𝐶𝐶𝐷computed for void sensor and self-directed vehicle 

and the coverage range computed as 𝐶𝐷𝑆.  

𝐶𝐷𝑆 = 𝐶𝑅
2
 

𝐶𝐶𝐷 =  √𝐶𝐷𝑆 − 𝐴𝐷 

Time of the moving vehicle computed as 𝑇.  

𝑇 =
𝐴𝐷

𝑆
 

Horizontal 𝐻and vertical moving speed 𝑉𝑀computed within the network region for vehicles 

as below: 

𝐻 = √𝑆𝑌𝑆𝑍 

𝑉𝑀 = 𝑆 

The following computations determine the distance 𝑑 between the sensor and the vehicle and 

the 𝑆𝐵. 

𝑎 = 𝑏 = (𝑋1 − 𝑋2) 

𝑐 = 𝑌1 − 𝑌2 

𝑒 = (𝑍1 − 𝑍2), 𝑔 = 𝑍1 − 𝑍2 

𝑖𝑓 𝑡 <
𝐻

𝑉𝑀
 then compute below condition 

𝑘 = 𝑎𝑏𝑐𝑠𝑖𝑛(𝑐𝑒) + 2𝑉𝑀(𝑔𝑉𝑀) 

If this condition not satisfied compute the below distance variation step:A sensor placed in 

the void region will send a broadcast message asking for help, and the 𝑆𝑈𝑉  that hears it will 

be activated and the vehicle will start running, if the message heard by sensor it will 

rebroadcast to its neighbor sensors.  
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𝑘 = 2𝑎𝑏𝑐𝑠𝑖𝑛(𝑐𝑒) − 2𝑉𝑀(2𝐻 − 𝑔𝑡𝑉𝑀) 

Then, compute the self-directed vehicle distance 𝐷𝐴𝑉 from void region sensor as below: Here, 

𝑇𝑌and 𝑇𝑍are the topography Y and Z locations.  

𝐷𝐴𝑉 =
𝑘

𝑇𝑌𝑇𝑍
 

Determine the number of 𝑁𝐵s in the vicinity of the 𝑆𝐵as neighbors 𝑁𝑆. 

𝑁𝑆 =
𝐷𝐴𝑉

𝐶𝑅𝑁𝐵
 

Due to the load on the sensors near the 𝑆𝐵, they may quickly lose their resources especially 

energy, this condition also causes a void area near the 𝑆𝐵.If so, they can call a self-propelled 

vehicle to collect the packets and hand them over to 𝑆𝐵. If NS occurs in the network area that 

sensor ID will be marked and sent to the 𝑆𝑈𝑉 . So, the vehicle is started and goes to that area 

and collects data.   

 

To create the transmission path from the depths of the water to the 𝑆𝐵, the sensors select a 

standard contact-based routing technique by calculating the influence for the short-distance 

upward forwarding forwarder𝐼𝐹 ,. If the forwarding influence is high, the sensor will act as a 

forwarder in the upward direction. Forwarder will remain stable until the data transfer is 

completed by this calculation. With this the movement of the sensor will be monitored. We 

also make sure that it is within the coverage of the sensor that transmits the data. This 

calculation avoids the connection loss caused by the loss of the forwarder connection. Here 

𝐸𝑅 ,is the remaining energy of the neighbors and 𝐼𝐸 ,is the initial energy of them. 

Find network region neighbours and sonobuoy neighbours and their location points X and Y. 

additionally, update the throughput, speed, remaining energy, bits per second within the 

coverage range. 

𝐹𝑖𝑛𝑑 𝑁𝐵𝑎𝑛𝑑   𝑁𝑆 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑋 𝑎𝑛𝑑 𝑌 

𝑈𝑝𝑑𝑎𝑡𝑒 ∀ 𝑁𝐵 →  𝑆, 𝑇𝑝𝑡 , 𝐸𝑅 ,𝐶𝑅 , 𝐵𝑃𝑅  

𝐸𝑅 , = 𝐼𝐸 , − 𝐸𝐸 , 

𝐸 =
𝐸𝑅

𝐼𝐸
 

𝑀 = 𝐾 + (1 − 𝛼)𝐸 

Detected upward forwarder for sensor in water depth. Then the data forward from source to 

the destination. 

 

𝐼𝐹 , =
𝛼𝐶𝐶𝐷𝑇𝑝𝑡 ,𝐵𝑃𝑅 

𝑀
         (12) 

     

4. Results and Discussion 

This underwater sensor network is built with 100 sensors, and the size of the network is 3000 

x 1000 square meters. The network uses the VDSCN protocol for routing, which, in turn, 

handles network-based hop-based routing and self-directed vehicle-based routing in the event 

of a void occurrence. Thus, many parameters are used to finalize the forwarder and route 

selection. The network parameters used are shown in Table .1 in the table. 

Simulation Parameter Value 

Nodes 100 
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Topology size 3000 sqm X 1000 sqm 

Sonobuoy 4 

Transmission range 100 meters 

Bandwidth 2 Mbps 

Base Station 1 

Internet Servers 1 

Self-Directed Vehicle 4 

 

Table.1 Network Parameters 

 

Figure.1 Node Vs Packet Delivery Ratio 

Figure .1 shows the packet delivery rate PDR that occurs on the network. The PDR results 

between EVAR and VDSCN are built here. This shows that VDSCN is more efficient than 

any other network. This is achieved through validation of several parameters and standard 

path selection. Constant communication is established by the depth of the sensor, the distance 

between other sensors and the channel verifications. Based on these checks, the network 

selects the best forwarder to replace the packet. In addition, if the sensor moves in a void 

region, the self-directed vehicle goes to that area to collect data. For these reasons, PDR 

shows the highest performance. 
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Figure.2 Packet Size Vs Delay 

In an underwater sensor network, the total network delay is calculated based on the channel 

propagation delay, transmission interruption delay, and routing delay. Due to the lack of 

channel, the source packets may not reach the target in time. Similarly. Interruptions occur 

due to multiple transmissions in the same transmission region by various sensors, which also 

causes transmission delays. Similarly, the routing delay will increase depending on the hop 

number on the transmission path. In the VDSCN protocol, all of these issues are resolved and 

the necessary solutions are provided to replace the data packet. Thus, it can be seen that there 

is less delay of VDSCN than the existing method in Figure.2. 

 

Figure.3. Simulation Time Vs Packet Dropped 

Packet losses occur due to unstable forwarder selection and route creation. Forwarder 

selection and route selection are determined by a number of metrics in this underwater 

network. Furthermore, the vacuum area detected by the sensors and this situation is reported 

to the self-directed vehicle and other possible coverage zone sensors to collect data. 

Therefore, the network focuses on building a stable network until the exchange is complete. 

These operations create a precise transfer network, thus showing a minimal packet drop over 

the VDSCN protocol EVAR. 
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Figure.4. Interval Vs Throughput 

In a network, performance is calculated on the basis of the number of packets that the source 

sends and the number of bits per second that the node at the destination it receives. If the 

network operates with minimal delay and packet drop, the target will eventually receive more 

packets. It reveals the quality of the network and the stability of the connection. Performance 

is calculated based on the number of packets received and the data duration. According to 

these calculations the VDSCN protocol shows higher performance than the EVAR in 

Figure.4.  

Conclusion 

Underwater sensor network has many problems during communications, of which void 

routing is the most important routing system. This void routing separates the network, thus 

causing the network to receive packet losses. If the network is normal, the VDSCN protocol 

handles the network normally. If the sensor is located near the void location, vacuum 

notifications are sent by the sensor, which communicates with the sensor or self-directed 

vehicle and receives the data. As long as the sensor stores the data in its local memory, if it 

receives a message from any forwarder, it will immediately transfer the data to the device. 

The VDSCN protocol uses precision methods to keep the network live and avoid route loss 

and delay to during transmission. Depending on the size of the network, many self-directed 

vehicles will travel across the network to capture data. To achieve this a number of 

parameters are enabled and then the network sends the data to the destination by routing. In 

the future, the protocol could be improved with trusted exchanges to achieve secure 

communications. 
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