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Introduction 

The document considers the distance along the survey line corresponding to one SSS ping; hereafter 

it is referred to as “ping length”. Figure 0.1 summarizes typical SoW requirements for SSS survey 

performance. The following characteristics should be emphasized: 

-- 3 pings must “cover” an object of 0.3x0.3 meters, i.e., there must be 0.1 meters per ping; 

-- the beam width in the horizontal plane should be less than 0.3 degrees. 

 

 

Figure 0.1 Example of SSS survey requirements 
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1. Ping frequency at different SSS slant range 

Figure 1.1 shows a table with the number of pings per second at the different slant range for SSS. 

The table is derived from experimental measurements for the SSS ET4200. Only one SSS frequency was 

involved, and measurements were performed in High Speed Mode (HSM) and High Definition Mode 

(HDM). For HSM mode the ping frequency is twice as high as for HDM mode. 

 

 

Figure 1.1 Number of pings per second at different SSS slant range (single frequency operation) 

 

Figure 1.2 shows a table with the number of pings per second at different slant ranges for SSS 

obtained when two frequencies are recorded simultaneously. As can be seen from the comparison of Figure 

1.1 and Figure 1.2, there is a slight increase in the number of pings when only one frequency is recorded, 

but we can say that the number of pings per second is almost the same whether one or two frequencies are 

recorded. There is an anomalous decrease in the number of pings per second (highlighted in yellow) in 

HDM for LF at a slanted range of 5-10 meters; it is probably related to the design features of the ET4200 

model for which the experimental measurements were performed. 

 

 

Figure 1.2 Number of pings per second at different SSS slant range (dual frequency operation) 

 

A summarized table for different speeds, in which the SSS slant range and the number of pings are 

converted to the “unit ping length”, is shown in Figure 1.3. As can be seen in Figure 1.3, a 10 cm ping 

length in HDM will correspond to: 
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-- a slant range of 25 meters at a vessel speed of 5 knots; 

-- a slant range of 40 meters at a ship speed of 3 knots. 

 

 

Figure 1.3 Unit ping length as a function of speed and slant range of SSS in HDM (for HSM the ping 

length must be divided by two) 

 

One thing to consider is that the indicated speed is the speed relative to the ground. The speed 

relative to the water may be higher or lower depending on the strength and direction of the current in the 

work area. The minimum speed recommended by EIVA when working with ScanFish is 4 knots relative to 

the water, at this speed the slant range of the SSS survey will be 30 meters. Normal ScanFish survey is 

performed at a speed of 5-5.5 knots; reducing the speed to 4 knots will reduce the ping length from 12-15 

cm to 10 cm, but will increase the survey time by 1.3-1.4 times. 

2. HDM and HSM modes for ET4200 

In order to increase the survey speed, it seems logical to use HSM mode instead of HDM mode. A 

comparison of these modes is shown in Figure 2.1. The main difference is that in HDM the two antennas 

are “combined” into a single one that performs both transmitting and receiving of the SSS ping. This 

reduces the survey speed, but at the same time reduces the SSS beam width and increases the resolution 

capacity. 
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Figure 2.1 Comparison of HDM and HSM characteristics 

 

Figure 2.2 and Figure 2.3 show two tables with the characteristics of ET4200 and ET4205. In 

Figure 2.2, a beam width of 0.3 degrees corresponds to frequencies of 900kHz in HSM and 400kHz in 

HDM. That is, for a horizontal beam width requirement of 0.3 degrees (Figure 0.1) the ET4200 frequency 

when surveying in HSM can only be 900kHz. 

 

 

Figure 2.2 Characteristics of ET4200 (4200-Brochure-Low-Res072414) 
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The horizontal beam width values shown in Figure 2.3 for the ET4205 are close to those for the 

ET4200 - for HDM the frequency should be at least 410kHz, for HSM (MP/MT) at least 850kHz. 

 

Figure 2.3 Characteristics of ET4205 (4205 Side Scan System User Hardware Manual, 0021769_REV_G 

02/26/2024) 

 

Let us compare the sonograms obtained by ET4205 in HDM and HSM modes at the frequencies of 

850kHz. Figure 2.4 shows the SSS ping distance plots calculated by SonarWiz. As can be seen from the 

plots, the ping spacing is 0.15 m for HDM and 0.07 m for HSM. The plots are shown for the survey lines, 

the mosaics for which are shown in Figure 2.5, Figure 2.6, Figure 2.7.  

 

 

Figure 2.4 Comparison of ping distance for HDM and HSM 
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Figure 2.5 shows the comparison of mosaics by lines surveyed in HDM and HSM at a frequency 

of 850kHz, when processing with EGN. As can be seen from the figure, when using EGN, the background 

shade of the mosaic lines is different. Therefore, in order to compare them or use them to build a single 

mosaic, it is necessary to use different processing settings. 

 

 

 

 

 

Figure 2.5 Comparison of mosaics in HDM (bottom) and HSM (top) at 850kHz with “Enable EGN” 
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Figure 2.6 shows the same mosaic fragments with Auto TVG. The quality of the captured 

fragments looks almost the same. When zoomed in, it is possible to see that the “pixel” size for HSM is 

smaller and, at the same time, the random noise level (the number of transitions from dark to light pixels) 

is higher. The increased noise level is probably caused by the fact that the SSS antenna length in HSM 

mode is half “less” than in HDM (probably the antenna length affects not only the beam width, but also the 

signal-to-noise ratio). 

 

 

 

 

 

Figure 2.6 Comparison of mosaics in HDM (bottom) and HSM (top) at frequencies of 850kHz at “Auto 

TVG”  
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Figure 2.7 shows the trawl-mark on HDM and HSM mosaics. As can be seen from the mosaic 

fragments, despite the higher number of pings, the higher noise level does not allow to highlight the trawl-

mark in HSM. That is, the goal of increasing the SSS resolution by the increased ping density is not 

achieved. “Object loss in HSM” is mainly applicable specifically to “grayscale”, where the object is 

“masked” by the high-level random noise. Features characterized by clear shadows (sharp difference 

between black and white) should be “rendered” better in HSM due to the higher ping density. 

 

 

 

Figure 2.7 Comparison of trawl-mark visibility in HDM (bottom) and HSM (top); 850kHz, “Auto TVG” 
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3. SSS survey parameters 

It is possible to achieve a “ping length” of 0.1 meter in the following ways: 

-- Reducing the slant range of the SSS in HDM and reducing the surveying speed. In this case, a ping length 

of 0.1 meter will correspond to the following speed-slant range combinations: 

-- 3 knots – 40 meters, 

-- 4 knots – 30 meters, 

-- 5 knots – 25 meters, 

-- 6 knots – 20 meters. 

The speed is given relative to the ground, without taking into account the effect of current velocity. 

Decreasing the slant range leads to an increase in the survey kilometers (tack density). Reducing survey 

speed results in longer survey time. 

-- When using HSM, sonograms are characterized by increased noise levels along with the increased ping 

density. This may “mask” features on the sonar mosaic that are reflected in smooth color transitions. 


