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Profiling sonars provide an accurate cross-sectional profile of the seabed surface to highlight any objects 
on the seafloor. Typically, profiling sonars will be used for cross-sectional profiling in pipeline and trench 
survey, precision positioning of mattresses and rock dumping, storage tank survey and the underwater 
survey of manmade structures including road and rail, bridge foundations. This application note will focus 
on the use of profilers in pipeline surveying, specifically multibeam profiling sonars. 

Introduction  
The process of laying and maintaining a subsea pipeline necessitates the use of high-resolution multibeam 
survey. The proposed pipeline route is surveyed to gather information on seabed topography and identify any 
potential obstructions. When a pipeline is being laid an as-laid survey will be conducted to determine the 
position of the pipe and the condition of the back fill. The pipeline route will then be routinely surveyed to 
inspect the integrity of the pipe and to ensure that it is adequately protected, either by mattresses or by burial.  

Sound transmission through the medium of water is limited. Therefore, the operating range of a sonar is 
closely coupled to the operating frequency. Low-frequency acoustic waves travel further but offer lower 
resolution. High-frequency acoustic waves offer greater resolution but less range. There exists a natural 
compromise between greater resolution and longer range.  

 

The Technology – Gemini 620pd 
 

The Gemini 620pd can be used at all stages in the life 
cycle of a pipe to ensure the integrity of the asset by 
conducting a survey to gather high-quality data. The 
Gemini 620pd operates at a frequency of 620 kHz 
which makes it ideal for high-resolution inspection 
operations, such as pipeline survey, or shallow water 
bathymetric survey applications.  
 
A profiling sonar based on multibeam technology does 
not have any moving mechanical parts and works on 
the principle of the simultaneous transmission of an 
array of multiple conical beams. Each beam consists 

of an acoustic pulse as transmitted from the sonar, which reflects off a target and is then received back by the 
sonar. The received signal is amplified and processed before a profile point is placed at the position of the 
strongest acoustic return.  

The array of multiple beams are encompassed within an 
across-track angle referred to as the swathe (see Figure 
1). The Gemini 620pd has a swathe width of 130° that 
comprises of 256, 1° x 1° beams and applies amplitude 
and phase detection algorithms to produce accurate 
measurement across the entire swathe.   

The Gemini software provides data acquisition; enabling 
the user to tailor the Gemini 620pd system to the individual 
survey requirements. An adjustable ping rate setting 
ensures that the user can manage the data capture rate. It 
is possible to select either an equiangular or equidistant 
beam pattern as well as reduce the swathe size and 
concentrate the beams on a specific area of interest.

Figure 1 - Example of a multibeam beam pattern; ‘swathe’. 

Figure 2 - Profile of a pipe situated in a tank. 
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An equiangular beam pattern denotes that the angle between each beam will be constant. Therefore the 
distance between the beams, when plotted on a flat surface, increases towards the outer edge of the swathe. 
Conversely, an equidistant beam pattern means that the distance between each beam is constant when 
projected onto a uniform surface. 
 

Deployment 
Profiling sonars are horizontally mounted on an ROV or survey vessel, pointing the transducer vertically 
downwards towards the seabed. They are usually fitted in pairs, fixed to the port and starboard sides of the 
ROV or survey vessel. The sonars can be rotated inwards to focus on a target. Increasing the separation 
between sonar heads provides greater coverage of a target and makes it easier to detect when the pipe is in 
free span. A Tritech multibeam profiling system comprises of 1 or more sonar heads, Gemini software and at 
least one Gemini Hub. The system operates through a Local Area Network (Ethernet or VDSL) and each 
component is separately assigned an IP address. A dual-head profiling system (two individual sonar heads), 
requires synchronisation to avoid acoustic interference. In conjunction with the Gemini Hub, the Gemini 
software permits accurate synchronisation without the need for a direct hardware connection between the two 
sonars.  
 

Simulation 
The Gemini 620pd can be utilised on pipeline surveys aboard a ROV platform. Tritech conducted internal tests 
that simulated a typical setup of dual head profilers configured as they would be whilst deployed on operation, 
(see Figure 2 over and Figure 3 below). 

 

Summary 
The design of the Gemini 620pd (Figure 4) makes it the 
ideal tool to overcome the challenges associated with 
pipeline inspection and construction projects. The robust 
titanium housing allows the unit to be deployed in the most 
challenging environments at depths of up to 4000m. Using 
the Gemini Hub allows the user to seamlessly run a dual 
head Gemini 620pd system. This configuration allows the 
user to increase their across-track coverage or to see both 
sides of a target, depending on the objectives of their 
survey. The intuitive nature of the Gemini software allows 
the user to carry out a variety of survey task in a timely 
and cost efficient manner.  

  

 
Figure 3 – Dual head Gemini 620pd setup used to simulate ROV mounting configuration. 

  

Figure 4 – Gemini 620pd Profiling Sonars. 


