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1 Wane Mode 
 
Type S devices offer a wane mode in which the quantity of wane on a board is estimated. This 
mode can be used to determine whether or not a board should be turned over before planing, or 
to estimate the board’s grade. This application note explains how the wane mode works and how 
it can be used. It also reviews the Type S commands used to get wane data, set and get wane 
analysis parameters, and finally some methods to estimate wane percentage on a board. 
 

1.1 What is the wane mode? 
 
The wane mode, instead of outputting each height readings acquired, produces a digest of this 
information that tells you where the wane starts and ends on a board. This information can be used 
in a simple formula, ie. (1), to give the percentage of wane at the location of the scan line. 
 
In normal output mode, for each tach signal the Type S device receives, a height is read. This 
usually results in a great number of data points that one must transfer to a host computer (or 
industrial control unit) and process. If one were only interested in the overall wane percentage, 
rather than exact board shape, wane mode should be used. The wane analysis is done by the Type 
S module and not in the host computer,  and very little data is outputed,  making daisy chaining a 
number of Type S modules possible.  
 
Consider fig. 1. In this figure, the wane mode’s general operation is shown. Starting at a lug, the 
Type S device accumulates height readings, up to 500 points, at a rate determined by the tach 
signal. When the next lug signal is received, it starts computing the wane locations using the 
algorithm and user-configurable parameters described in section 2. The details of the wane data 
output is described in section 1.2.2, but it corresponds to fig. 2., where the board always starts at a 
zero offset, and where the numbers A, B, and C are, respectively, the end point of the left wane, 
the end point of the face and the end point of the board. The numbers A, B, and C are expressed 
in tach units, 



 

 

ScanMeg 2222  Application Note 2 

 
 

 

Lug Lug 

Face 

wane wane 

Tach 
pulses 

 
 
Fig. 1. Profile analysis. The Type S module reads heights starting at a new lug signal, and each tach pulse triggers a 
new reading. Combining a position (encoded by the tach count) and height one can reconstruct the board’s profile. This 
profile is analyzed to find three regions: left wane, face, and right wane.  
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Fig. 2. Profile regions encoding. The region 0 – A is the left wane.  The region A – B is the board’s face. Finally, the 
region B – C is the right wane. The board, in wane mode, always starts at 0, regardless of where it actually starts 
relative to the lug signal. Positions A, B, and C are encoded relative to the beginning of the board. Computing the wane 
percentage is explained in text. 
 
Once the quantities A, B, and C are available, the percentage of wane, W%, on that board, at that 
location, is given by  
 

100)(% ×−−=
C

ABCW                                                   (1) 

 
The percentage of face, F%, is given by 
 

100% ×−=
C
ABF                                                         (2) 

 
The accuracy of the algorithm can be controlled by user-configurable parameters that we explain 
in section 2. 
 
 

1.2 Wane mode commands 
 
In this sort section, we refresh one’s memory about output mode selection commands. This 
information is also found in the manual “ Type S Specifications. ”  
 

1.2.1 Wane mode activation 
 
To activate wane mode from monitor mode, send the following output mode command: 
 

Field  Header Command Wane Mode Reserved Head # Footer 
Value  0x0A 0x4F 0x31 0x30 00 0x0D 
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As soon as you return to normal scan mode, the Type S starts sending data as described in the 
next section, 1.2.2. This mode is saved into the Type S flash memory, so there is no need to set 
that mode at each power on.  
 
The head# is always 00 since this is a daisy-chaining mode command, which will be broadcasted 
to all heads on the chain. 

1.2.2 Wane mode data format 
 
After each lug a data packet is sent. The data is the same as described in section 1.1, (in 
particular, see fig. 2.) The fields A, B, and C are 4-byte wide ASCII hexadecimal coded 
values. Since the board’s left edge always starts at zero, that field is not sent. 
 
The sent data is summarized: 
 

Field  Header Head # A B C Footer 
Value  0x0A 00 – 32 0000 – FFFF 0000 – FFFF 0000 – FFFF 0x0D 

 
 

1.2.3 Daisy Chaining and the Wane Mode 
 
The small data rate of the wane mode makes it possible to be used in daisy chaining mode. See 
“ Type S Specification ” manual for details. Daisy chaining essentially consists of serially linking 
several Type S devices using the RS-485 communication protocol. All Type S devices use a 
shared RS485 bus. Each sends its data one after the other, using the RS485 hand-shaking 
protocol.  
 
 

2 Wane Mode Optimization 
 
In this section we explain the wane mode algorithm and how its parameters can be fine-tuned to 
suit one’s needs.  

2.1.1 Wane Analysis Algorithm 
 
The wane analysis algorithm uses three parameters: the number of core points, in percentage of 
the total number of points, and T1, and T2, tolerances in mils (thousandth of an inch.) To 
understand how the algorithm uses these parameters, we must go through all the steps it performs 
in order to find the wane on a board. 
 
Consider fig. 3 a) through g).  In fig. 3 a), we have a scanned board as represented in fig 1., and it 
is now in the Type S device’s memory. Using the core points parameter that tells the algorithm 
how many points in percentage in the center of the board to keep, we exclude the board’s edges. 
Then a first line is fitted through the core points. Using this line and the parameter T1 that is a 
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tolerance in mils, we draw an acceptance region, as shown in pink in fig. 3 b). Then we find the 
first points, to the left and to the right, starting from the edges, which enter that acceptance 
region, as in fig 3. c). This new region will be used for the second fit. 
 
The second fit proceeds much like the first; the points it will use for fitting are now delimited by 
the “first edge” and “second edge” as shown in fig 3. c). The line fitted, shown in blue in fig. 3 d), 
will be the second and final fit. Again an acceptance region is computed, but this time using 
parameter T2, also a tolerance in mils. This acceptance region is drawn in pale blue in fig. 3 e). 
Again, the first points, starting at the extremities, that enter the tolerance region are found. The 
result is shown in fig. 3 f). At last, these delimit the face, and will become values A and B (from 
fig. 2) and the algorithm terminates. 
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Fig 3. a) The Core parameter tells the algorithm how many points (in term of percentage) to keep in the 
center of the board, this excludes edges from the computation. A first linear fit (in red) is computed using 
core points. 
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Fig 3. b) One a line has been fitted through core points a first tolerance region is computed. The region is 
shown here in pink.  This region is controlled by the T1 parameter. 
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Fig 3. c) The algorithm finds the first point on each side that enters the tolerance region (shown in pink). 
This defines the second fit region. 
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Fig 3. d) Using the region defined in the previous step, a second linear fit is performed. This time, the fit is 
closer to the actual face. 
 

 

Second edge First edge

Second Fit

T2

 
 

Fig 3. e) Again, a region is defined, but this time the width of the region is controlled by parameter T2. 
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Fig 3. f) Again, the first points on each side that enters the tolerance region are found. 
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Fig 3. g) Finally, the face is found. 
 
 
The robustness of the wane analysis algorithm depends on the user-defined parameters. The Type 
S device provide sensible default values for the parameters (namely, 30% for the core points, 50 
and 25 mils for T1 and T2, respectively) but you should change those values, using the monitor 
mode command described in the next section, section 2.2, to optimize your results. 
 
Also note that the wane analysis is not robust on severely twisted boards. Consider fig. 4. If a 
board were relatively straight, the algorithm works well.  If, on the contrary, the board is rather 
twisted (more than about 30º ), wane could be mistaken for a face or vice-versa. 
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Fig 4. A pathological case. a) Here, the flat surface at the center is mistaken for a face. b) Several 
different shapes can give the same projection. The maximum torsion a board can have must be 
taken into account when adjusting the wane analysis algorithm parameters.  
 

2.2 Wane Analysis Parameter Setup Command 
 
You must first enter monitor mode to use this command. The wane parameter setup command  
 

Field  Header Command Core Points T1 T2 Head # Footer 
Value  0x0A 0x57 00 – 99 000–255 000–255 00 – 32 0x0D 

 
 
Note: If all three parameters were set to 00,000, and 000, the current settings are returned. The 
data sent back has the same format as the command, as shown above. 
 
Note: If head number is 00, this is a broadcast command that will be interpreted by all Type S 
devices on the daisy chain and the command produces no echo. If head number is not 00, only the 
specified device receives the command, and the specified head echoes the command as 
interpreted. 
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