
 

 

Design & Coordination of Multiple Biomimetic Autonomous Underwater 

Vehicles  

Jonathan McColgan1*, Euan W. McGookin1 and Ahmad Naddi Ahmad Mazlan1 

1School of Engineering, University of Glasgow, Glasgow, G12 8QQ, UK 

Accepted for publication on 31st May 2015 

Biomimetic Autonomous Underwater Vehicles (BAUVs) are vehicles that take inspiration from 

nature and employ similar propulsion and steering mechanisms as fish. By imitating nature, these 

vehicles provide a number of operational advantages over traditional propeller based Autonomous 

Underwater Vehicles. These advantages include improved efficiency at low speeds, superior 

maneuverability characteristics as well as producing a reduced noise signature. Consequently, these 

vehicles have applications in a wide variety of underwater scenarios from navigating confined 

underwater structures to long range survey missions.    

The design of BAUVs vary depending on the particular species of fish from which inspiration has 

been taken. At the University of Glasgow, the RoboSalmon BAUV is based upon the anatomy of the 

North Atlantic salmon. As a result, in order to replicate this species of fish, approximately 60% of 

RoboSalmon’s length is used to generate the vehicle’s propulsion. The vehicle is therefore separated 

into two sections – a rigid forward section and an aft section which contains ten motorised revolute 

joints to produce the necessary motion to ensure the swimming gait of the North Atlantic salmon is 

replicated. 

As with all AUVs, the range and endurance of RoboSalmon is limited by the finite power supply 

available on-board. Therefore, data collection on large spatiotemporal scales cannot be achieved 

through the use of a single vehicle. However, the deployment of a fleet of BAUVs would alleviate 

these limitations and allow data collection on the required scales to be accomplished. In order to 

realise the aforementioned deployment, co-ordination algorithms would have to be implemented into 

each vehicle’s guidance system to ensure the formation of a group structure.  

The coordination algorithms presented in this paper are based upon the behavioural mechanisms 

exhibited by fish within school structures in nature. These mechanisms use the distances between 

each fish and its nearest neighbours to determine whether or not the fish will manoeuvre in a 

repulsive, orientating or attractive nature.  The initial results obtained from implementing the above 

mechanism within simulations demonstrate that the number of neighbours taken into consideration 

within the algorithm affects the ability of the vehicles to form a stable group structure.  
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