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Smart Camera Re-Inspection Process and Result Table
Objective


The objective of this document is to explain the image re-inspection process of the Smart Camera and detail two common confusion points with the Result Table in the user interface (UI).  The first confusion point occurs when the Result Table displays a failed inspection but the camera actually passed the inspection.  In the second confusion point, the Result Table indicates that the product passed the inspection but a failure had actually occurred.  With this knowledge, the user will make more informed decisions in the setup of the system, inspection, and data storage and transfer.

Background


Within the camera, there is a hierarchy of processes in order to place the highest priority on the inspection to create the fastest inspection possible.  Were every process to begin and run at the same instance, the camera may not have enough time to perform the inspection in the desired amount of time.  Thus, certain processes are given high priority by the processor.  The process of inspecting the acquired image and reporting a result is given the highest priority.  Secondary processes like sending an image to the user interface are given a lower priority and are only performed when the processor has some free time.  When the processor does have free time it will begin sending the last image.  At this point the camera “re-inspects.”  Re-inspection is performed so that the camera only has to mark the images that are sent to the SID.  During re-inspection, all the SoftSensors are processed again so that the image marking can be applied to the image.
Process


When an inspection is created, the camera inspects the field of view (FOV) as it is triggered.  The I/O board flashes a pass or fail light to indicate the success of the inspection according to how the I/O board was configured.  These images are transferred with secondary priority to the UI where they are stored in the buffered images.  They are brought into the SID according to the trigger settings of the system.  Once on the screen in the SID they are re-inspected and the image marking is applied and the Result Table is populated.  The SID number is the number of the image that is being inspected.  The rate of inspection for the UI is determined by the system’s trigger settings and will be as simultaneous with the camera’s inspections as possible.

Potential Conflicts


If the user is unaware of the inspection and re-inspection process several conflicts and errors may arise.  Some of the more prevalent conflicts are addressed below.

Case 1: Product Fails in the Result Table but Actually Passes Inspection

When a foreground script involves writing to registers the script will implement and pass during the camera inspection but will fail during the UI re-inspection.  This conflict is very script dependent but there are some general guidelines. 


One solution is to write to registers in a background script, which is independent of inspections.  Another solution is to manipulate how the script writes to registers and passes.  Example 1 below illustrates this point.
int OldINum;

int NewINum;

OldINum = RegisterReadInteger(450);

NewINum = RegisterReadInteger(250);

if (OldINum != NewINum)



{




Sensor1.String= "PASS";




OldINum = NewINum;




RegisterWriteInteger(450 ,OldINum );



}

if (OldINum == NewINum)



{




 Sensor1.String= "FAIL";



}

Example 1.  Negative Conditioning

In this script, the user is counting the number of images that have been taken by another camera.  The script pulls the previous image number and the current image number out of registers.  It then passes the Script SoftSensor if the numbers in the two registers are different.  After that it resets the old image number to the current image number and writes the new value to register 450.  If these numbers are the same, the user knows that an inspection was not conducted because the current image number is equivalent to the previous image number.   When this occurs, the script SoftSensor fails the inspection.


With this script, the sensor fails in the Result Table each time because the camera implements the script during its inspection.  It outputs a pass signal and sets register 450 to the current image number.  When the script is re-inspected in the UI the registers have been set equal to each other and the sensor fails.  Thus the Result Table will give the opposite result of the I/O board.


The script shown in Example 2 is a different approach to the same problem.

int OldINum;

int NewINum;

OldINum=RegisterReadInteger(450);

RegisterWriteInteger(450,OldINum+1);

OldINum=RegisterReadInteger(450);

NewINum = RegisterReadInteger(250);

if (OldINum == NewINum)

          

{




Sensor1.String= "PASS";

                

OldINum=NewINum;

                

RegisterWriteInteger(450 ,OldINum );

        

}

else if (OldINum != NewINum)

       

{

                

Sensor1.String= "FAIL";

        

}        



Example 2.  Positive Conditioning

In this script, the value of the register is read and then incremented by one and written back to that register.  Next the previous and current image numbers are read and assigned to variables.  Now when the two variables are equivalent, the script passes the re-inspection.  This method anticipates the conflict created by the inspection/re-inspection process and works around it with a positive conditional statement.


In scripting applications similar to this one, the user should avoid negative conditions and anticipate re-inspection by the UI.
Case 2: A Failed Inspection Passes In the Result Table of the UI

In fast processes, the inspection timeout is generally lowered so that if a part takes too much time to be inspected, it will be removed from the line in order to inspect the next part.  What is commonly overlooked is that lowering the inspection timeout only has an effect on the inspection timeout, not the re-inspection timeout.


The Inspection Results item in the Result Table contains the inspection timeout.  In Figure 1 the value that is set in the Inspection Results Properties window is 10 ms. Compare this with the total time of the inspection, 20 ms, in the Result Table.  The maximum Inspection Time is lower than the actual time listed in the Result Table.  
When the camera inspects this part, it will fail.  When the image is passed to the UI for re-inspection, the UI does not consider the maximum Inspection Time and will take as long as necessary.  Therefore, the UI may tell you that parts are passing, as in Figure 1, when they are actually failing.
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Figure 1.  Passing Inspection that Exceeded Inspection Timeout


The unlimited inspection time of the UI is actually very beneficial.  It allows for parts that failed due to a timeout of the inspection to be re-inspected later without time as a constraint.  The inspection timeout failure is often a false negative in the sense that the part may meet specifications but requires extra processing time.

There are two parts of the UI that give inspection statistics.  Figure 2 is a graph of the Inspection Statistics.  This graph indicates if the parts are passing or failing during the camera’s inspection.  This graph is accessible from the System Menu under the System Graphs option.  The Inspection Count and Timeout Count are the same in Figure 2 indicating that every inspection has timed out and failed.  The Result Table lists these and more inspection statistics.  The Pass % and Fail % and Pass and Fail Count apply to the inspection done by the camera.  This graph refers to the system above in Figure 1.  This inspection is repeatedly failing though it never failed in the Result Table.
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Figure 2.  Inspection Statistics Graph
In order to match the UI’s result with that of the camera, a script must be written.  This script will need to establish a sensor object and then use the Stats() method to retrieve the inspection time for the SoftSensor.  Then the inspection time for the SoftSensor must be compared to the Inspection Timeout and a pass or fail declared upon this comparison.  The foreground script shown in Figure 3 demonstrates this. 
//Initialize variables

Sensor s;








String str;








int insptime = 20; 

//maximum inspection time, set in Image Acquisition Properties

int stats[ ] = new int[4];
//stats array used to hold inspection variables


s = GetSensorByName("f1");






if (s != null)










{




s.Stats(stats);
//assign sensor inspection time statistics to stats variable




str = stats[0]+"/"+stats[1]+"/"+stats[2]+"/"+stats[3];




this.String = str;
//print str to result table




}



//check to see if re-inspection time exceeds inspection, fail if this is the case



if (stats[3] > insptime)




{




timingscript.Result = FAIL;




}




else
                             
{

                                
timingscript.Result = PASS;
                                 
}
Figure 3.  Re-inspection Fail when Exceeding Inspection Time Script
DVT Corporation ( Applied Engineering Department

1855 Satellite Blvd ( Suite 100 ( Duluth, GA ( 30097

