
Walt Duffy, Matt Metheny, 
Zack Larson and Kerrie Pipal

11/18/2010 1

http://www.dfg.ca.gov/


 Features especially for fish behavior and 
counting

 Recording 
 File storage
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 Brute force recording
 Recording selected intervals
 Timed recording
◦ Pan/Tilt option

11/18/2010 4



11/18/2010 5



 Fast replay
◦ Background subtraction
◦ Detect and enhance motion

 Find rare events with CSOT (convolved 
samples over threshold
◦ Remove “empty” frames
◦ CSOT batch file option
◦ Record only objects of interest OR
◦ Record constantly, filter later (adjust settings)
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 Time on x-axis, Range on y-axis
 Program “marks” potential fish targets
◦ Validate fish counted
◦ Identify non-fish targets
◦ Checking length measurements
 Semi-automatic calculation
 Manual measure
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*** Echogram Counting ***
Total      Frame#  

Mark        Dir        R (m)  Theta   L(cm)   T(cm)      L/T       Aspect   MaxArea  Time
----------------------------------------------------------------------------------------------------------------
1      1      37      Up      6.87      0.0      87.5      2.9      30.17      -28.4      1311     19:53:59
2      2      53      Up      5.40      0.0      91.7      1.5      61.13      -17.0        917     19:54:02
1 4 157 Dn 4.28 0.0 23.7 0.3 79.00 5.8 109 19:54:17
3      5    192      Up     10.13     0.0      92.5      1.7      54.41         9.7       1163     19:54:22
4      6    197      Up       9.45     0.0      87.8      1.9      46.21       12.3       1061     19:54:22
2      7    235      ??        3.61     0.0       11.1      0.3      37.00        -3.7          66    19:54:28
5      8    243      Up       3.93     0.0      112.0     2.6      43.08        -8.3       1340    19:54:29

Total = running total of Up, Dn or ??
Frame# = fram # mark is in
Dir = direction of fish
R(m) = range of fish from sonar
Theta = angle of fish off center of display

L(cm) = length of fish
T(cm) thickness of fish
L/T = fish length/thickness
Aspect = aspect angle of cluster
MaxArea = max cluster area
Time = time fish was measured
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 Review raw data
 Raw data->Background subtract->Manual Review
 Raw data -> Motion detect -> Manual review
 Raw data -> CSOT -> Manual Review
 Raw data->CSOT+motion detect->Manual review
 Raw data->CSOT->Echogram-> Validate
 Raw data -> Echogram -> Validate
 Changing settings at any stage affects outcome
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