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FIGURE 1: 
Connection Diagram for the Method of Radar Echo Contact 

Detection and Echo Contact Track Management  
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• Pre-Data Analysis 501 –  

o Measurements: 
▪ Time Stamp for each radar spoke data 
▪ Own USV’s Position 
▪ Own USV’s COG_SOG 

 

• Spoke Data Analysis 502 –  

o Measurements: 
▪ Contact’s echo size 
▪ Contact’s bearing and distance 

 

o Calculations: 
▪ Correct for each spoke data, its true bearing during 

the exact time of spoke data arrival 
▪ Own USV’s Position 
▪ Own USV’s COG_SOG 
▪ Contact’s bearing and distance 

 

o Data Preparation: 
▪ Detect and Prepare Initial Contact Echo List from 

Spoke data 
 

• Radar Image Analysis 503 –  

o Compose Image 5001 

▪ Using raw spoke data, an initial radar image is 
composed and compressed for one complete and 
full radar sweep scan. 
 

o Measurements / Calculations  
For each contact, measure its: 
▪ Echo Size / Box Orientation 
▪ Own USV’s Position 
▪ Own USV’s COG_SOG 
▪ Contact’s bearing and distance 

 

And calculates its: 
▪ Correlation with Spoke data’s Contact List  
▪ Centroid  
▪ COG_SOG 
▪ Contact Track Identification 
▪ Apply linear regressions, Kalman filter, trace 

forward or backward 

▪ Finalised Contact Track Information 504 
 

• Send all compressed images and Contact Track 
Information to Fusion Server  

• Pre-Data Analysis 602 –  

o Receiving Compressed Image  
and associated Target Track List 
▪ Confirm Own USV’s Position 
▪ Confirm Own USV’s COG_SOG 
▪ Confirm Timestamps 

 

• Fusion Data Analysis 603 –  

o Fuse with the other Contact 
Track Lists 
▪ Day Cameras 
▪ Night Cameras (EO) 
▪ Radar  
▪ Manual Inputs from Base  

operator 
 

o Correlate and Finalise all 
Contact Track Lists to one 

complete list 604  
 

• Fusion Client 605 – Send all 

compressed images and finalised 
Contact Track Information to 
USV’s Navigation Program and 
Base Command and Control 
Program and other clients  

Contact Track 
Detection 

Program 403 
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• Display Image and Contact Track 

Information 703  

o Display Radar Image 5001  

▪ When Required. 
 

o Display Contact Track 
Information  
▪ When Required. 

 

• Obstacle Avoidance (OA)  704 

o The USV’s navigation or Base 
command and control programs 
may conduct OA 
▪ Using Smart Chart Manager 
▪ When Required. 

USV’s Navigation Program 
or Base Command and 

Control Program 701 and 
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