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Abstract – Obstacle detection is one of the most important 

stages in the obstacle avoidance system. This work is focused 

to explain the operation of a designed and implemented for 

the overall detection of objects with low computational cost 

strategy. This strategy of low computational cost is based on 

performing a spatial segmentation of the information 
obtained by the SONAR and determine the minimum 

distance between the SONAR (AUV) and the obstacle. 
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I. INTRODUCTION 

The obstacle avoidance system for AUVs are divided 

into two phases: the first obstacle detection and the second 

consisting of a strategy of evasion. At work [1], an 

obstacle avoidance system was designed for the vehicle 

Guanay II. In this work, the phase of obstacle detection is 

subdivided into three general stages. The first stage 

corresponds to the configuration of SONAR and 

communication with the control unit. The second stage is 

related to the configuration of the operating parameters of 

obstacle detection system [2]; these parameters affect the 

execution time of the algorithm. Finally, we have in the 

third stage the strategy of obstacle detection, from the data 

provided by the SONAR. 

Initially in previous work [3], we have designed and 

implemented a detection strategy, based on the 

identification of objects automatically on an image, 

constructed from data provided by the SONAR. 

The measured time of execution of this strategy is 22.7s. 

At that time, it includes the time for the acquisition of 

measurements (10.89s), the time used to process the image 

and perform the obstacle detection (11.89s). 

According to the exposed in [1], if the AUV is moving 

at a speed of 1m / s, the distance traveled by the AUV 

before the system can take a decision that will avoid a 

collision is 23 m, which generates a high risk of collision 

with sudden obstacles.  

To avoid this problem, this paper proposes to reduce the 

execution time of the step of the algorithm that is 

responsible for processing information and perform the 

object detection. We have designed and implemented an 

algorithm of low computational cost, which is explained in 

the next section. 

II. ALGORITHM FOR OBSTACLE DETECTION 

OF LOW COMPUTATIONAL COST  

The global strategy of obstacle detection of low 

computational cost that is proposed uses the same 

acquisition stage that the algorithm presented in [3] 

The new stage is responsible for processing information 

and detect obstacles , this stage is divided into two blocks, 

the first the segmentation of data and the second analysis 

of each sector and determining the value of interest. 

The first block, divided into three sectors of 30º the area 

scanned by the SONAR (see Fig. 1). In previous work [2], 

the operating parameters  of the SONAR were defined. We 

have contemplated a scan area of 90º, with a step of 

between beams of 0.9º and 400 samples per beam. 

Each sector consists of 33 beams, which generates 33 

data vectors. In this case we obtain a matrix of 400 

(samples) X 99 (vectors). 

  
 

Fig 1. Sectorization of the scanned area 

 

In the second block, it is analyzed in real time, each of 

the 33 vectors corresponding to the sector in the which the 

beam is located. Each vector is analyzed, and the 

minimum distance between SONAR and the obstacle is 

calculated for each vector. Finally, a global minimum 

distance is determined for the sector. 

The beam goes through the different sectors  until 

completing the area of 90º, at each point the process is 

repeated and the minimum distance (SONAR - obstacle) is 

calculated for each sector. 

Finally, as a result of this strategy to overall detection of 

the obstacle, we obtain the minimum distance between the 

SONAR to obstacle for each of one of three sectors, 

allowing us to determine the globally location of the 

obstacle.  
These 3 values are used as input variables in obstacle 

avoidance algorithm exposed in [1]. 

III. RESULTS 

In experimental tests, the measured time of the 

execution of this strategy of obstacle detection algorithm is 

0.198s. By contrast, for the algorithm used in [3], which 

does not divide the image and processes the full image, the 

runtime measured is 11.89s. Therefore, we have achieved 

a reduction of 51.2%.  
The total execution time of the algorithm, considering 
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the different stages is now the 11.08s, the which allows to 

obtain a distance traveled by the AUV of 11.08m at a 

speed 1m/s, this decreasing the risk of collision with 

sudden obstacles. 

Using the new strategy to overall detection of the 

obstacle and obstacle avoidance algorithm presented in 

previous work [1], we obtain the s imulation result shown 

in Fig.2. 

 

 
 

Fig 2. Simulation result  
 

IV. CONCLUSIONS 

We have designed and implemented a new strategy of 

obstacle detection, which has a lower computational cost 

reducing the initial cost in 51.2%. Reducing the risk of 

collision with sudden obstacles. 
This reduction is a consequence of that the new 

algorithm uses an array of less dimensions, and that the 

processing and data analysis is performed directly on the 

vectors and not on a pre constructed image. 
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