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ABSTRACT: 

 

Various Routing Protocols are available in the 

Underwater Wireless Sensor Network In this work; we 

compared the parameters with already available routing 

protocols like SPIN & DACAP. Compared to the SPIN 

and DACAP algorithm, the amount of energy spent in 

APR (Adaptive Path Routing) is less. When 

transmission increases, to avoid the network traffic or 

congestion, flow is increased. As flow rate increases, 

the number of data transferred per unit time also 

increases. For each transmission, the number of packet 

is not constant. Therefore delay also varies. Though the 

performance seems to be nearest same possible in all 

the three works, the overall delay for large transmission 

is less in APR when compared to the other two 

processes. 

KEYWORDS: UWSN, SPIN, DACAP, LQI, RSSI, 

AUV, APR 

 

1. INTRODUCTION:  

 

As we know ocean exploration is very essential for 

following factors: To monitor Environment like 

Climate, pollusion, oil and gas fields, to predict natural 

disasters, Underwater exploration like discovery of 

resources, deep sea archaeology, scientific data 

collection like marine bilogy, oceanography and  

search and survey to detect the objects in the ocean 

using imaging/mapping techniques. It is possible for 

radio frequency waves to propagate longer distances 

through sea water at very low frequencies (30 to 300 

Hz). But this requires larger antenna and higher 

transmit power. This is not feasible. Moreover very 

high attenuation occurs using RF wave propagation 

technique in the ocean. Optical waves are also affected 

by scattering losses. Moreover they can be used for 

shorter distances in the ocean. As underwater wireless 

communication is not feasible using radio frequency 

(RF) and optical light based communication systems, it 

is carried out using acoustic waves. As mentioned in the 

table-1 below, underwater acoustic communication 

links are classified based on range. Table mentions 

bandwidths used for different ranges in this type of 

communication. Acoustic links used in underwater 

wireless communications are of two types viz. vertical 

and horizontal. This is based on direction of the sound 

ray. Acoustic frequencies from 10Hz to 1MHz are used 

in underwater wireless communication.  

 

 

 

 

 

 

 

 

 

 

 

 Table-1: Acoustic communication range and bandwidth  

   

There are two network topologies which can be used for 

underwater communication system viz. centralized and 

decentralized. In centralized architecture all the nodes 

i.e. uw sink communicate using a central station 

(onshore sink or surface sink/station). Centralized 

architecture is very similar to cellular network 

architecture. In decentralized architecture, nodes 

communicate using their neighbors. Decentralized 

architecture is also known as adhoc network.  

 

 

DACAP 

  

  DACAP (Distance Aware Collision Avoidance 

Protocol) uses the formal RTS/CTS handshake to 

reserve the channel for packet transmission. More 

specifically, when a node has a data packet to send, it 

checks the channel, and if the channel is idle it 

transmits an RTS. Upon correctly receiving an RTS, the 

destination node replies immediately with a CTS and 

then waits for the data packet. DACAP adapts to the 

underwater channel characteristics by using a warning 

mechanism, as follows. If while waiting for a data 

Link Type Range in 

Km 
Bandwidth in KHz 

Very Long 1000 <1 

Long 10 to 100 2 to 5 

Medium 1 to 10 ~ 10 

Short 0.1 to 1 20 to 50 

Very Short <0.1 >100 
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packet, a destination node overhears a control packet 

for some other node, it sends a very short WARNING 

packet to its sender. Upon receiving CTS, a sender 

waits for some time, Twarning, before transmitting the 

data packet. If it overhears another control packet or 

receives a WARNING packet from the destination 

during this time, the sender node aborts transmission. 

The length of the WARNING time depends on the 

distance between the source and destination, which the 

sender can learn by measuring the RTS/CTS round-trip 

time. When the receiver overhears an RTS and sends a 

warning, it does not know whether the warning will 

reach the sender in time to have it abort the 

transmission. Since a data packet can still arrive, the 

receiver must continue listening to the channel even 

after having sent a warning. For this reason, the 

WARNING time is defined as the minimum waiting 

period between receiving the CTS and sending the data 

that guarantees absence of harmful collisions.  Potential 

interferers are blocked as usual in RTS/CTS schemes. 

 

SPIN  

 

  SPIN (Sensor Protocol Information via Negotiation) is 

proposed for low data rate networks. When a node 

wants to send data, it broadcasts a description message 

of the data, and each neighbor decides whether to 

accept the data based on its local resource condition. 

Once again, the high propagation delay in UWSNs 

makes this protocol’s throughput low. Moreover, 

flooding in SPIN depletes the energy of the network, 

especially for medium or high data rate networks. 

 

CALCULATION AND USAGE OF LQI AND RSSI   

  LQI (Link Quality Indicator) is a metric of the current 

quality of the received signal. The LQI gives an 

estimate of how easily a received signal can be 

demodulated by accumulating the magnitude of the 

error between ideal constellations and the received 

signal over the 64 symbols immediately following the 

sync word. LQI is best used as a relative measurement 

of the link quality (a low value indicates a better link 

than what a high value does), since the value is 

dependent on the modulation format. 

To simplify: If the received modulation is FSK or 

GFSK, the receiver will measure the frequency of each 

"bit" and compare it with the expected frequency based 

on the channel frequency and the deviation and the 

measured frequency offset. If other modulations are 

used, the error of the modulated parameter (frequency 

for FSK/GFSK, phase for MSK, amplitude for ASK 

etc) will be measured against the expected ideal value.  

 

RSSI is a signal strength indication. It does not care 

about the "quality" or "correctness" of the signal. LQI 

does not care about the actual signal strength, but the 

signal quality often is linked to signal strength. This is 

because a strong signal is likely to be less affected by 

noise and thus will be seen as "cleaner" or more 

"correct" by the receiver. 

 

There are four to five "extreme cases" that can be used 

to illustrate how RSSI and LQI work: 

1. A weak signal in the presence of noise may give low 

RSSI and high LQI. 

2. A weak signal in "total" absence of noise may give 

low RSSI and low LQI. 

3. Strong noise (usually coming from an interferer) may 

give high RSSI and high LQI. 

4. A strong signal without much noise may give high 

RSSI and low LQI. 

5. A very strong signal that causes the receiver to 

saturate may give high RSSI and high LQI. 

 

Both RSSI and LQI are best used as relative 

measurements since the values are dependent on the 

modulation format.Network Reliability is the 

availability of end to end functionality for 

customers.The ability to experience failures or 

systematic attacks, without impacting customers or 

operations.There was a valuable discussion on the 

overlap between service reliability and network 

reliability. Several group members felt that these 

concepts should be distinct while other members felt 

that there should be overlap. The question centered on 

whether there should be a customer perspective in the 

definition of network reliability. The above definition 

does include a customer perspective. Several items that 

were discussed as being aspects of network reliability 

include survivability, dependability, robustness/fault 

tolerance, maintainability, and scalability. In addition, 

there was strong support for network reliability being 

the ability of the network to provide the required 

function end to end for a specified period of time.  

  

 

2. METHODOLOGY: 

 

It is a category of Wireless Sensor  Network. There are 

group of spatially dispersed and dedicated sensors in 

water.Monitoring and recording the physical conditions 

of the environment beneath and above sea level. They 

are remotely controlled submersibles. It is Static and 

Mobile node collection.The network have Autonomous 

Underwater Vehicle (AUV). The applications are 

Seismic monitoring, equipment monitoring and leak 

detection, and support for swarms underwater robots.  

 

 

It is low-power hardware. The Energy conserving 

network protocols.Time synchronization and 

localization.It has Programming abstractions. 
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2.1 Need for Concentrating Path Selection 

Due to forced mobile nature of the nodes in water, link 

availability becomes a performance issue in 

UWSN.Lack in path or gaining access to UWSN Nodes 

is limited.Chances for information sharing retaining 

seamless connectivity or even continuity is less. 

 

 

2.2 Possible Solution 

Triggering agent to monitor and ensure on spot 

connectivity despite limited time of access. 

Probabilistic fore hand access information 

knowledge and the localization  

3. PROPOSED WORK: 

The proposed approach is of two parts: 

1. Path Establishment  

 2. Monitoring and 

 3. Probabilistic Access Time  

Path Establishment and Monitoring are governed by an 

Update Agent.The             Probabilistic Access Time 

predicts the link availability time. The collective work 

pushes forward the chances for seamless connectivity 

and tries to minimize the chances of un-availability.  

3.1 Object based Path Selection 

An Object is an independent self planning updating 

process. It is a collective framework of event and event 

based process.Here, the object serves as a decision 

making process for which an input called the event.The 

inputs are RSSI and LQI. Consider the Range 

Estimation and localization and verify the accuracy 

after two or more transmission. The Event Progress is 

till the link Up- Time.The Object functions are Message 

Passing and Decision Implementation. The Message 

Passing is the Transport to Network to MAC and the 

Decision Implementation is the routing. The exceptions 

are Negative ACK path, lesser RSSI paths and Multi 

path.   

3.2 Object based Path Selection 

A Link Estimation is performed pre-hand by Link 

active time and Connection time. 

Active time = (Total time for communication – BCST 

time- Request time) and  

Connection time = (Service time-BCST time). 

3.3 Agent Classification 

The Routing Table Agent Communicates between 

Network and Transport.The Functions: Avoid 

redundant links; eliminate inactive links, Previous Link 

agent Status and the observations are Transmission 

Energy, Residual Energy, available neighbor energy. 

3.4 In-Time Link Adaption 

The objective of the Observable Link Selection is to 

ensure continuous link communication. The Inputs are 

RSS at the receiver’s node, Event is Node connectivity 

Time, Process is Link Up-Time Estimation and 

Operation is Active time Computation. The Accuracy 

may vary with   +/ - time factor value.The Constraints 

are Mobility and Estimated Up Time.The Influencing 

Factors are Dead End Node,Routes with cyclic 

edges,Node’s Residual Energy. 

Residual Energy based data Gathering:  

Input: Residual Energy of a node after transmission, 

Conditions: RE must be available for a node to be 

active, Event: End of Transmission, Estimated Link 

availability Time, Process: LAT Correction, RE 

Computation, RE Comparison, Adversary: If RE is not 

available, then check if the next RE selected node is 

available, If Available, compute its previous link access 

time and Link Up time (Estimated), Preferential Node: 

Node with minimum link drop probability and admit 

able RE. 

 

3.4 Advantages: 

1. Increased node/ network link time 

2. Minimum failures due to interference 

3. Parallel energy efficient communication 
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4. Results & Discussion: 

 

Transmission power is the amount of energy 

required to transmit the packets from the sender. As the 

number of users increases, transmission power 

increases. Transmission power is variable according to 

the initial energy of the node. Compared to the SPIN 

and DACAP algorithm, the amount of energy spent in 

APR (Adaptive Path Routing) is less.  

 

Flow rate is the rate at which packets are transferred 

between two nodes in a network. When transmission 

increases, to avoid the network traffic or congestion, 

flow is increased. As flow rate increases, the number of 

data transferred per unit time also increases.  

 

Delay is the sum of end-to-end packet transmission 

time, regeneration time (if any) and retransmission time 

for the packet. Delay varies as the number of packet 

varies. We have plotted the graph for transmissions 

versus delay. For each transmission, the number of 

packet is not constant. Therefore delay also varies. 

Though the performance seems to be nearest same 

possible in all the three works, the overall delay for 

large transmission is less in APR when compared to the 

other two processes. 
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