Detailed Solutions to Web Cam Drifting

All three of the following topics must be understood and identified in order to eliminate web drift.  If any one of the three conditions exists, the slave will continue to drift.  It is important to understand all three of these issues to identify the source or sources of the drift.

They are listed here in order of difficulty, easy to hard:

1) Cam Table / Calculations

2) Master Machine Cycle

3) Slave Machine Cycle

Cam Table / Calculations

This can be an issue only if the cam data is calculated within the MW+ program.  Cam Tool will not allow the first pair to be anything but 0,0.  The first master/slave pair must be 0,0.  This is especially important if the slave profile is uni-directional.  This is because the flexibility of the system ladder underneath MW+ allows for a variety of cam profiles, including cams that go backward and forward in unequal amounts, resulting in motion accumulated in one direction.  This is accomplished by subtracting the first slave position from the last slave position in the table.  The first slave position must be zero, or the total cam motion that must be added internally as the slave rotates will be incorrect.  In actuality, when the first slave data point is non-zero, the specified cam is missing part of the profile. Even if the first slave position is “1” encoder count, the cam profile skips the encoder counts between 0 and 1 each machine cycle.

Master Machine Cycle

If the master has a non-integer machine cycle, drifting will occur for the same reasons that it occurs on the slave.  In this case, the required repeating profile of the physical world cannot be represented in encoder counts.  On many machines, the product length is the machine cycle of the master.  This can often be any value between minimum and maximums of the machine design, and the likelihood of a non-integer machine cycle (in counts) is high.

This problem is less of a concern on the master, especially if a registration latch is used.  The trick is to use the system variable mPositionLatch_External_Counts.  If the modularized version of this value this used (mPositionLatch_External), drifting may result.  This is because the modularized latch is determined by taking the encoder count latch, then subtracting the total number of machine cycles from it.  If the machine cycle cannot be represented accurately, the total machine cycles in counts will be incorrect.  See the figures below.


Using mPositionLatchExternal_Counts will supply the latch in raw encoder counts with no modulation.  For product tracking on a web, it is typical to compare the previous latch to the current latch to determine the correction required.  The accompanying EXCEL worksheet Camshift.xls helps to explain how the relative CAM SHIFT is calculated.  It is very useful for understanding scenarios be experimenting with different hypothetical latch values.  The formulas in column “D” can be directly translated to MW+ blocks as shown in the following example.  This is the key to successful product registration:  perform the calculation as shown in the EXCEL worksheet in pulses, then convert to user units for the CAM SHIFT block.

The following is a MW+ program that handles web registration.  Below is a complete program, one of several in the project.  This program works to accomplish a single goal, CAM SHIFT to align the cutter to the product.  Another program performs the tasks related to capturing and buffering the registration marks.  These two programs synchronize with each other via variable update that occurs in block 17.  We will focus on the calculation part of the program that corresponds the Excel worksheet.
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BLOCK 10 (CALC)
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STEP 1

Once a new product is detected, calculate the difference between the new product and the previous product.  In the example above, a buffer that can store 10 products is used, but that is not necessary in all applications.

Because there may have been errors detecting a product, or if products are randomly spaced, take the modulus of the difference between latches.  This is the second line in Block 10.  This yields a value, which is always less than a machine cycle, and minimizes the shift distance and keeps the servo from attempting a large, unnecessary, multiple machine cycle correction.

Note!  Now a system variable called mMachineCycle_External can be used instead of calculating you own machine cycle in pulses (MasterCycleCounts).

BLOCK 5 (METHOD)
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Block 5 is the same as column “D” / “relative shift amount” in the EXCEL sheet. 

(=IF(ABS(MOD(B7-B6,$A$1))>$A$2, . . .  . )

Here, we determine which direction to shift, forward or backward.  If the ShiftDist is greater than half of the machine cycle, then the product is short, and the correction must be positive.  Update the ShiftDist in the following SET VARIABLE block.

BLOCK 4 (SHIFTa)
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Block 5 is the same as column “D” in the EXCEL sheet. 

(. . .$A$1-MOD(B7-B6,$A$1) . . )

Disregard the ShiftTime variable, the example program as created when the only shift type was based on time.  It is recommended to use a shift type that is based on the relative change of the master.

BLOCK 9 (OFFSET?)
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If a manual offset is desired, it can be programmed as shown here.  It is out of the scope of this document.  The operator can adjust the cut location by a specified range.  This incremental adjustment can be added to the latch correction.  It must only be performed once, as the CAM SHIFT function is relative.  It is possible to adjust the cut by either adding to a CAM SHIFT operation or the SLAVE OFFSET block.  If the program has no need for a SLAVE OFFSET for non-integer machine cycles on the slave, it may be more convenient to simple add it to the CAM SHIFT.  Another reason for the added convenience is that typically the operator will want to adjust in terms of product size and spec, not units of rotation on the knife.  Finally, the programmer would have to provide a conversion factor from product units to cutter units.

BLOCK 8 (SHIFTb)
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Block 5 is the same as column “D” in the EXCEL sheet. 

(. . . . . MOD(B7-B6,$A$1)*-1  .  .  . . )    If the ShiftDist is less then half of the machine cycle, then the product has stretched, and a negative correction is required.  Simply negate the current ShiftDist.

As noted earlier, there is no need to determine the time required to shift anymore.  If you set system variable sCamShiftMode=1, the block will be configured to shift based on relative change of the master.  Example “sMachineCycle_External/2” will complete the shift in 50% of a product length.

BLOCK 16 (UPDATE)
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BLOCK 11 (SHIFT)
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Slave Machine Cycle

If sMachineCycle_Main results in a machine cycle that is not an exact number of encoder pulses, the slave will appear to walk.  This is because MW+ only handles resolutions to the nearest pulse.  To determine if the system has a non-integer machine cycle, perform the following check:


Because of the internal calculation, the machine cycle will be set as 293601, so 0.28 pulses will be lost each cycle.  The remedy is to keep track of the number of cycles and use the SLAVE OFFSET block to correct the slave.  In this example, it would be convenient to use the SLAVE OFFSET every 100 machine cycles.  Enter the equivalent of 28 pulses as user units.  The MW+ manual includes calculation aides similar to the one above to help determine what the equivalent user units would be.

Note!  When this method is used, the slave will be physically corrected, but if the position of the slave is checked, it will be off.  (mPosition_External, etc.)  So, if the slave is to be orientated later, when camming is disengaged, use the modularized total SLAVE OFFSET when positioning the slave.  (Keep track of this in the program.)  Example:  If the slave in the above example has run 1,600,000 cycles, it would have lost 448,000 pulses.  Remember that the machine cycle in pulses is 293601, so to orientate the servo at the intended zero position, perform the following calculation:  448000 % 293601 = 154399.  Convert 154399 to user units to move the servo back to the home position using the MOVE AXIS block.
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Figure � SEQ Figure \* ARABIC �0�   Description of method used to calculate the modularized position.  The system ladder determines when the encoder has gone beyond a machine cycle and increments the "cumulative machine cycle."
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