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Abstract 

In the earth more than half of the space filled with water. In that water most of the part is in the form of 
oceans. The ocean atmosphere determines climate on the land. Combining the Underwater Acoustic Sensor 
Network (UWASN) system with Internet Of Things (IoT) is called Internet of Underwater Things (IoUT). Using 
IoUT we can find the changes in the ocean environment. Underwater sensor nodes are used in UWASN. 
Underwater sensor nodes are constructive in offshore investigation, disaster anticipation, data gathering, assisted 
navigation, pollution checking and strategic inspection. By using IoT components such as Database, Server and 
Internet, ocean data can be broadcasted. This paper introduces IoUT architecture and and explains fish forming 
application scenario with this IoUT architecture. 

 

1. Introduction 

Internet of Underwater Things (IoUT) is nothing but the 
combination of underwater acoustic sensor node 
communication and Internet of Things (IoT) [3]. Underwater 
sensor nodes used in offshore investigation, disaster 
anticipation, data gathering, assisted navigation, pollution 
checking and strategic inspection applications. Multiple 
unmanned or autonomous underwater vehicles (UUVs, 
AUVs), outfitted with sensors, will allow the examination of 
underwater resources and gathering of technical data in 
collaborative monitoring operation. Underwater networks 
consist of a variable number of sensors and vehicles that are 
deployed to perform collaborative monitoring tasks over a 
given area. 

2. Internet of Underwater Things Architecture 

The IoUT architecture is shown in Fig. 1. It is divided into 
three fragments: System Domain, Network and Underwater 
Application Domain. 

 
Figure 1. IoUT Architecture 

· Information Gathering Layer: It is related to underwater 

environment and gathers the information. Underwater 
acoustic sensor Network (UWASN) system is one of the 
well fitted technologies [1] in an underwater. It is formed 
using underwater nodes, autonomous underwater vehicles 
(AUV's) [2], surface gateways etc. Multiple unmanned or 
autonomous underwater vehicles (UUVs, AUVs), outfitted 
with sensors, will allow the examination of underwater 
resources and gathering of technical data in collaborative 
monitoring operation. Those applications are offshore 
investigation, disaster anticipation checking and strategic 
inspection applications. These applications are very useful 
in real world.  

One of the enabling technologies for identifying the fish 
characteristics is Acoustic Tag. Fishes are considered as 
IoUT things. Acoustic tag is a small sound express device. 
It allows the detection and remote tracking of fish. 
Acoustic tag is inserted into the each fish and then 
identifies the related characteristics of underwater such as 
water condition. Acoustic Tags transmit a sound signal or 
"ping" that sends location information about the tagged 
fish to the hydrophone receiver. By tying the received 
acoustic signature to the known type of programmed signal 
code, a specific fish is identified. The transmitted signal 
can propagate up to 1 km in freshwater. Each "ping" comes 
at a predetermined interval. 

· Information Delivering Layer: In this layer Surface gateway 
enables the access of the data from surface station (sink) 
over the underwater and transmit the required information 
to the base station center (Internet) using a variety of 
access networking technologies such as Satellite 
communications, General Packet Radio Service (GPRS) or 
Code Division Multiple Access (CDMA). 

· Application and Service Layer: It maintains the databases 
and servers to satisfy the needs of users. Database collects 
the ocean data from the underwater application domain 
with the help of network. Server processes the data 
available in database and broadcast through internet. 
Representational State Transfer (REST) architecture is 
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used as a client-server model in the system domain. 

3. Protocol Stacks  

In this section we explain the protocol stacks available for 
the IoUT. Hardware architecture and underwater IoUT 
communication system are the two protocol stacks explained 
below in detail. 

3.1 Hardware Architecture 

Hardware architecture contains underwater sensor node 
and surface gateway. 

3.1.1 Underwater Sensor Node  
Underwater sensors and peripheral devices collect the data 

from water and deliver the collected data to the sink node, or 
process the requests sent from sink node. Hardware 
architecture of underwater sensor node is shown in Fig 2. 

 
Figure 2. UnderWater Sensor Node 

Task manager: Handles the programs and processes running 
on a node that is used to provide information about the 
management system. 
Power manager: Manages the power supply to nodes and 
peripheral. 
Sensing manager: Process the data received from various 
sensors. 
Acoustic module: Uses sound waves to transfer the data from 
source to destination. 
Peripheral Interface module: The underwater node manages 
underwater data acquisition peripherals (e.g., actuators, 
underwater cameras, underwater sensors, etc.)  
Power Supplier: The main functionality is to supply power to 
the underwater node. 

3.1.2 Surface Gateway 

Surface gateway contains similar modules of underwater 
sensor node, except RF module. Surface gateway’s hardware 
architecture is shown in Fig 3. 

 
Figure 3. Surface Gateway 

· RF module: Transfer the data to the surface, or sends 
control commands from ground station. 

3.2 IoUT Communication System 

IoUT communication system has application management, 
routing management and location management as shown in 
Fig 4. 

Figure 4. IoUT Communication System 

3.2.1 Application management 

  The REST architectural style is used for the application 
management in Application and Service Layer. It is 
succeeded in the designing and deployment of modern Web 
architecture. REST-style architectures consisting of client-
server architecture. In this, clients send the requests to 
servers, servers process that requests and returns appropriate 
responses to the clients. REST uses operations such as Get, 
Put, Post, Delete and other existing features of the HTTP 
protocol for communication. Open web based architecture is 
developed for controlling the different IoUT devices for 
underwater wireless communication. Human operators can 
interact with these IoUT devices using the web. This REST 
architecture is very much useful in underwater acoustic 
sensor network communication [5].  

3.2.2 Routing Management 

  Routing is the challenging technology in IoUT. Routing 
management is done by the Information Delivery Layer. 
Now a day’s world wide range of applications and 
communications technologies of heterogeneous networks 
supports IP protocol. But it is not supported in underwater 
sensor nodes. Underwater wireless communication networks 
can be viewed as Delay Tolerant Network (DTN), because 
the nodes are sparsely deployed with propagation delay and 
limited bandwidth. DTN uses the store and forward 
mechanism. DTN can be used in the situations where 
continuous end to end connectivity may not possible. DTN 
can tolerate long delays and interrupted communications.    
DTN can accommodate network connection disruption and 
heterogonous sensor network communication. New protocols 
that provide interoperability between heterogeneous sensors 
as well as efficient gateways that enable communication 
between different transmission media, like underwater 
acoustic communication and RF communication, are 
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required. In this regard DTN is enabling communication 
technology. 
 

 
Figure 5. Delay Tolerant Network  

DTN addresses the technical issues in heterogeneous 
networks that may lack continuous network connectivity.  
In DTN, carrying data from source to destination is the 
fundamental ability.   

3.2.3 Localization Management 

To find the location of mobile devices IoT uses Global 
Positioning System (GPS) satellites.  GPS technology uses 
radio waves, but it is suitable in under water. So, different 
localization techniques for the IoUT are required. 
Localization approaches proposed for ground-based sensor 
networks do not work well in underwater because of long 
propagation delays, Doppler Effect and multipath in the 
acoustic channel. So, Localization has been one of the 
fundamental challenges of UWASNs. One of the 
Localization technique is Localization with Directional 
Beacons (LDB). LDB utilizes an AUV to localize a 
stationary UWASN. The sensor nodes can localize 
themselves silently by listening to two or more beacons sent 
from the AUV. All these localization management is done by 
Information Gathering Layer.  

4. IoUT application scenario 

Fish farming is the one of the application scenario for 
IoUT. Acoustic tag is placed on each fish. Acoustic tag 
contains the fish information such as fish species, farming 
time, age, sex and etc.    
 

 
Figure 6. Fish Farming 

Data is transmitted to tag readers from acoustic tag. This 
data is passed to surface gateway through the tag readers. 
Surface gateway stores this data in fish database with the 
help of IP networking. Underwater sensors sense the water 
temperature, PH value, salinity and dissolved oxygen 
concentration. Water environmental parameters are essential 
for protective the fish farming. This data also stored in fish 
database. This data is useful for fishery products, to detect 
and reduce large-scale fish diseases earlier and enhance the 
fish growth rate. The fish server analyzes this data and sent 
to monitoring stations the help of internet. The fish farming 
architecture is shown in figure 6. 

5. Conclusion  

In this paper we proposed IoUT architecture with new 
protocol stacks. In IoUT architecture we explained system 
domain, network and underwater application domain 
fragments. In protocol stack hardware architecture and 
Internet of underwater things communication system is 
introduced. In hardware architecture underwater sensor node 
and surface gateway’s components are described and in IoUT 
communication system application management, routing 
management and localization management are explained.  
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