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Abstract
On the sea surface and underwater navigation systems, we need to detect obstacles 
and their position. The present paper proposes the development of a LabView algo-
rithm for sonar image processing, in order to detect obstacles with relative position. 
The project consists of an automatic detection system development that permits 
to analyze the image acquired with a sonar MK3 in the port of Vilanova I la  Geltrú.

I. INTRODUCTION 
The most common instrument for obstacles detection in autonomous under-
water vehicles (AUVs) is the sonar. It is possible, with the information given by 
the sonar, to obtain a plot of the windowed area (figure 1). 

Figure 1. Image obtained from sonar information (Vilanova I la Geltrú port 
, latitude 41°12’54” longitude 1°43’53” )

Figure 2 Block Diagram

Figure 3 Block Diagram in LabView

 
Several software can be used for computer image analysis. However, in this proj-
ect we decided to use LabView due to the possibility to use the vision library 
for image processing and the possibility to create a graphic interface to control 
the sonar. 
In the next paragraphs we describe the operation of this software and we dem-
onstrate how it can be able to obtain information from the acquired image. In 
particular, the software it provide the obstacle number, their dimensions, the 
distance between the sonar and the obstacle coordinates. At the last, we de-
scribe the implemented test and performance of the system.

II. DEVELOPED ALGORITHM AND RESULTS 

A. Overview of software.

In the review [1], [2], [3] we could find a set of blocks that enable image process-
ing as shown in figure 1. 
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In the bellow image we can see the diagram of the developed algorithm.
 
Firstly we open the sonar image, than we transform and convert it to an image. 
This operation is implemented through the IMAQ Create VI block. As it can be 
seen, the image is affected by noise. Then it is necessary to insert a filter to clean 
up the image, to avoid the presence of non-existent objects. The filtered image 
is given to the block IMAQ Count Objects 2 VI. This block allows us to detect, 
count and measure the objects in the image. In the front panel, it can also be 
set the area to be analyzed, the reference point and the threshold value. Those 
values are useful to change the sensitivity of the detection and type of objects 
(bright or dark). 

Figure 4  System coordinates (referent and Sonar) and Size object descrip-
tion.

 
After fixing the reference point of the image on the sonar coordinates, and by 
knowing the sonar position: S_x, S_y and the object position: X_0, Y_0 given by 
NI-Visio algorithms, it was possible to calculate the distance between the sonar 
and the objects, using: 

For the calculation of the object size (X, Y), the following equations are used:

xr,xl,yt,yb are described in figure 4.

For the new object coordinates (referenced to the sonar coordinates), it’s pos-
sible to use the following equation to get the position of the object with respect 
to the sonar:

Where  Sx , Sy is the sonar position, X0old, Y0old corresponds at the ref. position of 
the object, and X0, Y0 is the position of the object with respect to the sonar 

B. Test and results.
In this section we can analyze am image (figure 1) acquired by the sonar MK3 in 
Vilanova I la Geltru port (latitude 41°12’54” longitude 1°43’53”).
The previous image was analyzed by the designed algorithms. After filtering, as 

Figure 5 (A) Original image, (B) Filtered image, (C) Image with Low value 
Threshold, (D) Image with high value Threshold.

Figure 6 Data table.

we can see, the image (figure B) is less affected by noise, then easily analyzable. 
In the figure (C) it is possible to see that the software has detected about 67 
objects and in figure (D) 32 objects, this is possible because in figure (C) we set a 
threshold value higher than in figure (D). It’s appropriate to set this parameter in 
order to have a good trade-off among sensibility and accuracy.  
 
III. CONCLUSIONS
At the end sonar image analysis algorithm in order to calculate, through image 
processing techniques, the following information it was implemented:

 Objects number
 Distance from sonar 
 Coordinates 
 Area 

In figure 5 it is possible to detect 12 (f.5-C) and 14 (f.5-D) objects, these are com-
posed by two objects each one. The acquired image resolution does not allow 
us to detect separately the two objects, because they are too close. For this rea-
son it possible to say that with a better image resolution the algorithm became 
more efficient. 
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