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Abstract 
Recently, the threat of terrorists is increasing in all of the world. In addition to that, the terrorists are trying to 

invade to an important facility by not only from land and air but also underwater. So, underwater monitoring 
system is highly demanded for the monitoring of the costal important facilities such as power plants.  
Then, NEC suggest Harbor Monitoring Network System for monitoring a terrorist approaching from land, air, 

and underwater. In this paper, we focus on underwater monitoring system using active sonar. We introduce our 
products and report our consideration for reducing an error detection in shallow sea. 
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Fig.1 Over view of NEC Harbor Monitoring Network System. 
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Fig.2

 

 

Fig.2 Information monitor of system. 

 

Fig.3

 

 
Fig.3 Active sonar of Harbor Monitoring System 
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Table 1 Specifications of active sonar 
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 Specifications 

Transmitting frequency 75-95 kHz 

Horizontal coverage 360 deg 

Interface LAN (1000base-T) 

Max. operating depth 50 m 

Installation location Seabed or bridge pier 



 

(b) 

Fig.4 Active sonar on quay and hanging down to sea using 

a crane (b). 

 

Fig.5

 
Fig.5 Active sonar Installation using pontoon. 

 

Fig.6  

 
Fig.6 Schematic diagram of sonar signal processing. 

 

Fig.7
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Fig.7 Echo signal detection using S/N-threshold. 

 

 

 
 

Fig.8

 

 
Fig.8 Outline of 2 divers detection measurement at shallow 

sea. 
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Fig.9

 

 

Fig.9 Comparison of echo and false detection signal level. 
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Fig.10 Dependence of observation ratio on signal level. 
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Fig.11 Comparison of echo and false detection signal 

length. 
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Fig.12
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Fig.12 Before (a) and after (b) of parameter tuning. 
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