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Signal Operations
Subtracting signals

Subtraction

This chapter shows how to subtract one signal from another. We will be
using two signals for this particular project; one is an original depth signal
with 144 points per day and the other is an average value per day signal
with one point per day

Subtracting the average signal from the depth
signal
Select the depth signal. Once the depth chart is active click the Signal

operation button S on the main toolbar and select Subtract (see figure

1):
@.

Subtract

Compare

Figure 1 Subtract

The following window appears:
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£ Subtract signals = | E
[~Select signal to subtract from 1C0407_DS3 | Subtract
£1C0407.5FP - Depth(m) - SIG DS2 (C: \PatternF|
1 ‘ (¢ Last Value
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(" Match in Time
r Absolute
difference
| Filter |= All Projects _J
Cancel

Figure 2 Subtract signals

You can filter the signals by selecting one of the options in the drop-down

list (see figure 2). Note that this option is not available when working with a
SFP.

In this particular project you can choose between two different signals.
Select Mean 1 day and click OK

The following chart appears:
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| ) Signal Chart (Unsaved) [E=E[EcH === ‘
BeoakEL @ AW

-60,00

Number Time Depth(m) »
40,00} §  150] 16.4.200300:50:00 ]
2000 }- || 151 16.4.2003 01:00:00 1
|| 152 16.4.200301:10:00 3
00011 | | 153 16.4.200301:20:00 11
20,00 +4- || 154 16.4.200301:30:00 2
40,00 }H | 155 16.4.2003 01:40:00 1
| | 156 16.4.200301:50:00 9
St | | 157 16.4.200302:00:00 3
£ 80,0041 | | 158 16.4.200302:10:00 -10
B 100,00+ 15 16.4.2003 02:20:00 8
2 160 16.4.200302:30:00 1
1200011 161 16.4.2003 02:40:00 2
140,00 + 162 16.4.2003 02:50:00 -10
160,00 4 163 16.4.2003 03:00:00 3
|| 164 16.4.200303:10:00 -0
1800011 165 16.4.2003 03:20:00
200,00 4 | | 166 16.4.200303:30:00 6
220,00} || 167 16.4.2003 03:40:00 0
| | 168 16.4.2003 03:50:00
01.01.2004 01.01.2008 01012006 51 169) /16:.200304:00:00 3
Measurement time: 16.4.2003 - 2.5.2006 < | »
Time-Window Statistics for Depth(m)
Max: 230,92 at 02.04.2004 Min: -52,64 at 29.01.2005 Average: 1,346E-05 ) I - [ »> I » I

Figure 3 Signal Chart: Depth-Mean

The chart shows the depth signal (144 points per day) from which the mean
value per day has been subtracted. The measurement values in the resulting
signal oscillate around zero.

Click on the Active series button E on the chart bar and select
Difference (see figure 4).
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Figure 4 Series list




The Difference signal is the original signal minus the resulting signal.

Zoom in on the chart. As can be seen, the difference signal is exactly the
same as the Mean 1 day signal except that instead of having one point per
day, it now has 144 points per day (see figure 5).

@ Signal Chart (C:\PF\Projects\SFP\1C0407\1C0407_DS252.5DX) =
CREE|L  FPSEE
1C0407.SFP - Signal chart - Depth - C:PF'Projects'\SFP'1C0407.1C0407_DS2S2.SDX Number Time pept(m) +
18.00 | | 22380 17.9.2003 09:50:00 -1
22381 17.9.2003 10:00:00 -1
-16,00 - 130,00 m
ot | | 22382 17.9.2003 10:10:00 0
k... 130,50 | | 22383 17.9.2003 10:20:00 0 ‘
000 | | 22384 17.9.2003 10:30:00 2
! 131,00 | | 22385 17.9.2003 10:40:00 -1
2015 22386 17.9.2003 10:50:00 -5
600 (13150 ™ 22387 17.9.2003 11:00:00 5
-4,00 66 | | 22388 17.9.2003 11:10:00 4
-2,00 Wi ' | | 22389 17.9.2003 11:20:00 %
. 000 L8 [ 13250 o 22390 17.9.2003 11:30:00 -4
E o Y
£ 20 Rl 2201 1702003 11:40:00
§ 4,00 -§133005 | | 22392 17.9.2003 11:50:00 -1
6,00 B | | 22393 17.9.2003 12:00:00 -4
8,00} ; | | 22394 17.9.2003 12:10:00 2
10,00 }- [ 13400 | | 22395 17.9.2003 12:20:00 -1
12,00 --- = | | 22396 17.9.2003 12:30:00 -1
14004 --- _J13450 | | 22397 17.9.2003 12:40:00 -1
16.00 p 22398 17.9.2003 12:50:00 -1
" 135,00 T
Al | | 22399 17.9.2003 13:00:00 2
i [ 135,50 | | 22400 17.9.2003 13:10:00 2
i | | 22401 17.9.2003 13:20:00 2
136,00 | | 22402 17.9.2003 13:30:00 -3
24,00 - - - - f T y 22403 17.9.2003 13:40:00 3
14090000 15090000 16090000 17.090000 18090000 19090000 20090000  21.09 00:00 — v
Measurement time: 14.9.2003 - 20.9.2003 < »
~Time-Window Statistics for Depth(m)
Max: 23,29 at 18.09 06:30 Min: -17,47 at 18.09 15:00 Average: 0,02533 -« | « | > | » |

Figure 5 Signal chart: Difference




Subtracting the depth signal from the average
signal

This operation is exactly the same as the one described above except that
you start by selecting the Mean 1day signal and then subtract the Depth
signal.

The following window shows the resulting signal chart:

& Signal Chart (C:\PF\Projects\SFP\1C0407\1C0407_DS2X15151.5DX) = |-5)=e
i 4 B i ™~ -
Qe EEIlL @ AEE o
C0407 - Signal chart - Depth - C:PF'Projects'\SFP'1C0407'1C0407_DS2X1S1S1.SD3 | |Number Time Pepthim]
g ep i) e,
547 | 13.10.2004 00:00:00
e B e e e | | 548 14.10.200400:00:00 3
L e e B L TRl Lt e | (R (et it Lk Lkt || 54 15.10.200400:00:00 6
L R R T e R N | | ss0 16.10.200400:00:00 2
sygpop-essndea il conpbia e b | | 551 17.10.200400:00:00 7
i [ [ | ss2 18.10.200400:00:00
J | |'\| [ | 553 19.10.200400:00:00 6
=00 ' B i VSl 1 o A{TE | L] 554 20.10.2004 00:00:00 3
~ 000 i |' kN ] i I A A Y- 555 21.10.2004 00:00:00 -3
% 500 - ‘\l 1’ /] ‘ |\ | i nAcl It m”l I |‘ il “ ZZ.IO.ZXHOO:OO:OO
e R 1 111l AL L DO s (L | I° 11K | [] 557 23.10.200400:00:00 0
‘ | | 558 24.10.200400:00:00 5
EALY: 3 | | 559 25.10.200400:00:00 6
AL e A R L T e o ks ks ke | et Pt pisn ks e o | | 560 26.10.200400:00:00 2
25,00 | | 561 27.10.200400:00:00 3
3000 4--- | | 562 28.10.200400:00:00 2
e [ | 563 29.10.200400:00:00 0
' [ | 564 30.10.200400:00:00 5
L e o o o o o o o | | 565 31.10.200400:00:00 2
01.01.2004 01.01.2005 01.01.2006 [ 556) 1112004 00°00:00 3
Measurement time: 16.4.2003 - 2.5.2006 % [ »
Time-Window Statistics for Depth(m)
Max: 40,82 at 12.02.2005 Min: 29,69 at 30.05.2003 Average: 1,081 « | <« | s | m |

Figure 6 Signal Chart: Mean-Depth

By checking the Absolute difference box (see figure 2) only the positive
values are displayed on the chart.

38,00 f--
40,00
42,00

564 | 30.10.2004 00:00:00
565 | 31.10.2004 00:00:00
566 | 1.11.2004 00:00:00

{3 Signal Chart (C:\PF\Projects\SFP\1C0407\1C0407_DS2X15152.5DX) ol ===
e EELEd AHE o
C0407 - Signal chart - Depth - C:PF'Projects\SFP\1C0407'1C0407_DS2X1S1S2.SD3 | _|Number Time pepthm) ~
|| 547 13.10.200400:00:00
ggg i || 548 14.10.200400:00:00 6
4,00 | | 549 15.10.200400:00:00 6
5,004 | | 550 16.10.200400:00:00 2
800} | | 551 17.10.200400:00:00 7
bl | | 552 18.10.200400:00:00
120012 || 553 19.10.2004 00:00:00 6
ggg a5 [ | 554 20.10.200400:00:00 3
1800} -- 555 | 21.10.2004 00:00:00 3
£2000 - 556/ 22 102004 00:00:00 i
o 2200 4---1--- 557 | 23.10.2004 00:00:00 0
2400}-- 558 | 24.10.2004 00:00:00 5
gg:ﬂg 559 25.10,2004 00:00:00 6
3000 560 | 26.10.2004 00:00:00 2
32,00 561 27.10.2004 00:00:00 3
34,00 562 28.10.2004 00:00:00 2
36,00 563 29.10.2004 00:00:00 0
6
2
3

01.01.2004 01.01.2005 01.01.2006
Measurement time: 16.4.2003 - 2.5.2006

7+ | T Y P e

Time-Window Statistics for Depth(m)
Max: 40,82 at 12,02.2005 Min: 0 at 18.10.2004 Average: 4,906 | <« | » | ]

Figure 7 Signal Chart: Absolute values




Click on the Active series button on the chart bar to view the Difference
signal (see figure 8).

The Difference signal is the original signal minus the resulting signal. Zoom
in on the chart. As can be seen, the difference signal has the same number
of points as the original Mean 1 day signal (see figure 8).

{ZJ Signal Chart (C:\PF\Projects\SFP\1C0407\1C0407_DS2X15152.5DX) = e

BeolkEElE@SWEE| s

)407_SFP - Signal chart - Depth - C:PF'Projects\SFP'1C0407\1C0407_DS2X1S5152.S] | |Number Time pepthim} ~
oo o 402 21.5.2004 00:00:00 7 ‘

403| 22.5.200400:00:00

> 6
igg AR A W I T Zzgg | 404 23.5.200400:00:00 1
eoo b LM THIEVIAE Y N R TR A T B || 405 24.5.200400:00:00 1
sooJ- 1. || 406 25.5.200400:00:00 5
10,00 - -0 3--- || 407 26.5.200400:00:00 1
1200 J-4-- || 408 27.5.200400:00:00 S5
14,00 || 409 28.5.200400:00:00 [
~ 16,00 410 29.5.2004 00:00:00 1
£ 18,00 O 411] 30.5200400:00:00] g
§ 20,00 | | 412] 31.5.200400:00:00 1
22,00 - || 413 16.200400:00:00 0
24,00 - || 414 26.200400:00:00 5
26003 - 415 3.6.2004 00:00:00 2
2004 | 416 46.200400:00:00 0
000 417 5.6.2004 00:00:00 2
sl T | 418 &.6.200400:00:00 8
34,00 |
SN | 418 7.6.200400:00:00 3
28,00 bes ‘ ‘ ‘ : || 420 8..200400:00:00 2
01.0200:00  01.0300:00 01.04 00:00 01.05 00:00 01.06 00:00 [ 421 9:6:200400:00:00 O
<

Measurement time: 30.1.2004 - 9.6.2004

[ »
[~Time-Window Statistics for Depth(m)
Max: 37,11 at 10.05 00:00 Min: 0,03 at 10.06 00:00 Average: 4,934 | o« | e | om

Figure 8 Signal Chart: Absolute difference




Compare

The Compare option allows the user to compare two signals to check if
their values match.

Click the Signal operation button @ on the main toolbar and select
Compare (see figure 9):

S

Subtract

Compare

Figure 9 Compare

The following window appears:

ri:ll Compare signals { =B ‘—iﬁj
Select signal to compare to 1C0407_DS3 Compare
1C0407.5FP - Depth(m) - SIG DS2 (Depth) i
o = =]
{+ Absolute
" Relative
" Ratio

[~ Discard zeroes

o
Filter [ All Projects ~| 4'

Figure 10 Compare signals

Level: The level (L) determines the value that each pair is compared with,
default is less than one.

Absolute: The absolute difference of the pair compared to the level.

(If |]a-b|<L then c=1 else c=0).

Relative: The relative absolute difference of the pair compared to the level.
(If a#0 A |(a-b)/a|*100<L then c=1 else c=0).

Ratio: The ratio of the pair compared to the level.

(If a#0 N |b/a]*100<L then c=1 else ¢c=0).

Discard zeroes: If either point is zero then the comparison is false (0).

——
(00)
| —



Larger values defines denominator: If using Relative or Ratio then the
division will use the larger absolute value as denominator, and the smaller as
numerator.

Select the signal and click OK. A signal chart appears:

£ Signal Chart (C:\PatternFinder\Projects\SFP\1C0407\1C0407_DS351.5DX) =
e EE|l =& s
FP - Signal chart - Depth - C:PatternFinder Projects\SFP\1C0407\1C0407_DS | [Number Time [pepthim [Absolute |~
Naan || 547 |12.10.2004 00:00:00 0,00 12,28
|| 548 |13.10.2004 00:00:00 1,00 5,53
0,001~ | | 549/14.10.200400:00:00| 1,00 6,11
| 550 |15.10.2004 00:00:00 1,00 6,33
| 551/16.10.2004 00:00:00 1,00 2,57
| 552 /17.10.2004 00:00:00 1,00 7,76
| 553 /18.10.2004 00:00:00 1,00 0,03
o 554 /19.10.2004 00:00:00 1,00 6,78
|| 555 20.10.2004 00:00:00 1,00 3,20
E 556 |21.10.2004 00:00:00 1,00 3,24 2
g [ 557122 10.200400:00:00] 1,001 1,70 g
3 | 558 23.10.2004 00:00:00 1,00 0,96
14 559 24.10.2004 00:00:00 1,00 545
| 560 25.10.2004 00:00:00 1,00 6,43
| 561 26.10.2004 00:00:00 1,00 2,39
o 562 27.10.2004 00:00:00 1,00 3,88
|| 563 28.10.2004 00:00:00 1,00 2,29
! | 564 29.10.2004 00:00:00 1,00 0,49
1,00 -1 T — o 565 |30.10.2004 00:00:00 1,00 6,19
01.01 01.01 | | 566 31.10.2004 00:00:00 1,000 2,5
Measurement time: 6.4.2003 - 19.7.2005 I 567 1.11.200400:00:00 1,00 397| «

Time-Window Statistics for Depth(m)
Max: 1at 17.04 Min: Dat 15.04 Average: 0,8667 | < e | o

Figure 11 Compare

The result is always either zero or one.




History

Click the History button € 0n the chart bar to add comments and view
information on the origin of the signal and the progress of the project (see
figure 12). Click Print to print out the information (see figure 13).

§23 Operation History for 1C0407_MO2.0DX = | =

~Operation History for 1C0407_MO2.0DX

1C0407

1C0407\1C0407.DAT
1C0407\1C0407.DAT\1C0407_DS2.5DX
1C0407\1C0407.DAT\1C0407_DS2.5DX\1C0407_DS2X1.STA

1C0407i1C0407.DATi1C0407 DSZ.SDXilCl'MO? DS2X 1.STAi1C0407 DS2X151.5DX
1C0407\1C0407 DS2X15152.5DX

1C0407\1C0407_DS2X15152.5DX\1C0407_DS3.5DX
\1C0407_MO2.0DX

Created a Signal Chart

File information
Recorder: 1C0407
Created at: 22.5.2010 16:08:38

Creation information

Origin: 1C0407_DS2X1S1.SDX

Parameter: Depth

Units: m

Starts at: 1€.4.2003 00:50:00

Ends at: 2.5.200€ 13:30:00

Total signal duration: 1112d 12:40:00

Subtracticn filter: 1C0407_DS2ZX1S1 - 1C0407_DSZ (absclute value)

Add Comment Print

Close

Figure 12 History
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1C0407_MO2.0DX - Operation History

Created 2 Signal Chare

File information
Recorder: 1C0407
Created at: 22.9.2010 16:08:38

Creation informaticn

origin: 1c0407_bs2xisl.sox

Parameter: Depth

Units: m

Starts at: 16.4.2003 00:50:00

Ends at: 2.5.2006 13:30:00

Total signal duration: 11124 12:40:00

Subtraction filter: 1C0407_ps2x1sl - 1C0407_0s2 (absolute value)

< 1 | »

Figure 13 Print preview
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