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NET-VISA 

• Background 

• History of R&D and Operations 

• Accomplishments 

• Plans 
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NET-VISA - Background 
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NET-VISA – Context in processing chain  
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NET-VISA – Summary of algorithm 

A hypothetical world. Events are denoted as e, arrivals associated with events are denoted Λ, detections not associated are 

denoted ξ, and coda arrivals are denoted κ. Arrows indicate dependence. The job of NET-VISA is to figure out the 

structure of this graph by finding the events and the arrows that connect events to detections within time interval T. It will 

find the most probable set of events according to a prescribed probability model, which can be refined as more is learned 

from the reviewed bulletin.  
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Examples of probability 

distributions used in the 

NET-VISA model 

 

 

The top figure shows 

the seismicity prior and 

the bottom the arrival 

residual prior fro phase 

P at station ASAR. 

These distributions are 

learned from the 

reviewed bulletins.   
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NET-VISA – Research   

March 23-27, 2009  

“Boot Camp” for 

Seismology   

June 10-12, 2009 

Presentation and poster  

in Data Mining session   

November 9-11, 2009 

Technical Meeting on  

Multi-sensor Data Fusion  

WGB 34 

February 15 – March 5, 2010 

Prof. Stuart Russell. 

Technology Refreshment  

September 6-10, 2010 

Montpellier, France 

Workshop on Machine 

Learning and Earth Structure  

June 6-7, 2011  

Technical Meeting on Machine 

Learning and large event 

sequences processing 

 June 8-10, 2011  

S&T 2011 

June 17-21, 2013  

SnT 2013 
June 22-26, 2015  

S&T 2015 
June 26-30, 2017  

S&T 2017 

Arora et al., 2013 Paper published 
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NET-VISA in IDC Operations 
Early Test of Seismic-only NET-VISA 

NET-VISA – Development and Operations   

2012-2013  

Early development 
and tests for seismic 

2014-2015  

Addition of 
Hydroacoustic 

2015-2017  

Addition of 
Infrasound 

2016-2017  

Development of 
analyst interface 

2017-2019  

Improvement for 
regional velocity model 

and events  

2013-2014 

Initial testing by 
analysts  Positive 

results 

2015-2017 

Off-line testing on 
one year data set                            

3 pipeline 
Operational  

configuration  

July 2017  

VSEL3 started 
operationally. 

Results examined  
by analysts but 
not used in REB 

bulletin. 

January 2018 

Analysts use 
systematically the 

VSEL3 Primary 
Seismic    

June 2018 

Analysts use 
systematically the 

VSEL3 complete SHI 

  

Feature additions and improvements 

Testing and Operational implementation 
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Offline automatic test 

One year (2013) of data - SEL3 
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Offline automatic test 
One year (2013) of data - LEB 
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Offline automatic test 
One year (2013) of data – NET-VISA 



2013  
Monthly overlap and inconsistency23  

NET-VISA 2.2.48 one year 
test 
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Net-VISA 

GA 

GA 

Net-VISA 
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Ground-Truth events comparison 

gt_only: 144  

Venn diagram showing the number of ISC 2013 GT events  
obtained in the LEB, SEL3, and Net-VISA bulletins.   

Matching criterion:  
Time: 2 min;  Lat: 5 degrees;  Lon: 5 degrees  

Number 
Average 
distance 

(km) 

Average 
distance of  
93 events in 

common 
(km) 

Total GT  292 

GT in LEB  126 21 19 

GT in NET-VISA  135 98 90 

GT in SEL3  99 81 75 

GT only  144 
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REB provenance by mb magnitude value  

January 1st-March 4th, 2019 – evid-based 
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REB provenance by ML magnitude value January 1st-
March 4th, 2019 – evid-based 
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NET-VISA  - Next steps 

•  Full replacement of GA. Test the three-pipeline processing (SEL2/SEL2/SEL3) for 

NET-VISA in the development environment and propagate the configuration to 

operations. 

 

 

• Upgrade to a newer version of NET-VISA (2.3.11) which is compatible with the NDC-in-

Box version and contains improvements for regional events and aftershock processing.  
 

 

• Setup synthetic test cases for stress-testing of NET-VISA (e.g. Explosion during a large 

aftershock sequence in the immediate proximity of the sequence; Explosion in an area 

of the Earth where IMS network detectability level is lowest.)       

  


