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STAR : ODDI
Filter Options

Moving average, Round off, Scaling, Smoothing,

Single spike filter and Set sampling rate

Select a SDX file and click the Filter Signal button o
The following options appear:

Moving average
Round off

Scale

Smoothing

Single Spike Filter
Set Sampling Rate

Figure 1 Filter Signal

All the filter options result in a new SDX file where the filtered signal is
displayed and the difference between the original SDX signal and the
filtered signal can be viewed. The difference signal can be accessed
through the Active series button on the chart bar.

Moving average

Moving average is an efficient method to even out large irregularities in the
signal. It is especially useful when preparing a signal for behavioral event
analysis.

Click the Filter Signal button and select Moving average. The following
window appears:

——
N
| —



23 Moving Average Filter

~Moving average filter settings: -

Window Length: .

# Repetitions: 1 &

OK

Cancel |

Figure 2 Moving Average Filter
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Under Window Length define the size of the window, i.e., the number of
measurement values. The minimum is 3 values.

Under Repetitions define how often the procedure is to be carried out.

Click OK and the following chart appears:

i) Signal Chart (Unsaved) E]
N M= E & = ‘ 1
BeeEElLE@ SWE o | |
|--160,00 Number Time Depth(m] ~
L R Y L [imr et UL LLEREL LY BELY £ 140,00 4 11| 14.4.2005 12:00:00 U‘
RN [/ O (SRS i, | S . e oro0 | 12 14.4.200518:00:00 76,0
13| 15.4.200500:00:00 78,2
150,00 } - - JAWR {--------p- - - e g o g 100,00 14| 15.4.200506:00:00  79,9'
[ 4. :00: 4
20000 4 L[ MU Lo 1 T 80,00 15 15.4.200512:00:00 80,9
16 15.4.2005 18:00:00 73,6
60,00 —
250,00 4 {-------RREE R LRk R - | 17 16.4.200500:00:00 64,3
o --40,00 18 16.4.200506:00:00 65,0
= 300,00 1+ ---- A WP - B AR o H
£ L 2000 & [| 19 16.4.2005 12:00:00 57,
B 350,00 T 2 [ 20 1s420051800:00 50,5
e i = 21 17.4.200500:00:00 43,3
400,00} ---1 - R ST ST CRARL Y 42000 —
: || 22 17.4.200508:00:00 37,0
450,00 4 {---F-- LR R L OLRR RN R R 20,00 | 23 17.4.200512:00:00 30,0
24| 17.4.2005 18:00:00 23,4
60,00 -
|| 25 1s.4200500:00:00 23,9
.................................... 80,00 A 26| 18.4.200506:00:00 26,5
100,00 || 27 18.4.20051200:00 28,3
28 18.4.2005 18:00:00 29,3
120,00 —
650,00 44 | 29 1s.4200500:00:00 29,3
01.04 00:0001.07 00:0001.10 00:0001.01 00:0001.04 00:0001.07 00:0001.10 00:0001.01 00:00 30| 19.4.200506:00:00| 29,2
Measurement time: 14.4.2005 - 12.1.2007 CE™| »
~Time-Window Statistics for Depth(m)
Max: 642,7254 at 07.11 19:30 Min: 23,4683 at 17.04 18:00 Average: 264,7 < | <« | > | M I‘

Figure 3 Signal chart
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Click the Histogram button @ (n the chart bar and select Difference. The
histogram shows that Moving average mainly targets relatively small
amplitude variations (see figure 4).

) Histogram and data statistics lﬁ
. Select Bin Settings
Difference =
111,68% | o SiDetm Number of B's  __ automatic
@ @ 5 distribution
100,51% o User istri
89,34% e From [To |Name |°/., |Value l
78,18% -137,50 -175,24 0,02 20
£67,01% -137,50 62,03 -99,76 0,40 357
@
ERU% 62,03 13,45 2429 92,29 82642
a 9% |
44,67% 13,45 88,92 51,19 7,23 6472
33,5%
= 88,92 164,40 126,66 0,06 51
22,34% (=3
=3 & @ =
1,17% ~ & 13
==
0% 4 T T T U
-17524 9976 -2429 5119 12666
Data Statistics
Min: -212,98 Max: 164,40 Range: 377,38
Mean: 0,00 Median: 0,10 Points: 89542
Std. Dev: 13,06 Variance: 170,51 Mode: 0,00
Total: 26,79 RSD: 4364948,34
Print Close Export

Figure 4 Histogram

Note that Moving Average inevitably results in amplitude distortion and time
shifting. PF automatically corrects the time shift in the resulting signal.

Round Off

Round off is used, for example, when preparing a signal for ambient/level

event analysis.

Click the Filter Signal button and select Round off. The following window

appears:

£23 Round Off Signal

= | B [ |

Round Off Settings

(¢ Floating point (" Integer

Step size:
Decimal place: |2 :I
Base number: |5 =3

Step size: 0,05
Example: 644,75 -> 644,75

OK | Cancel
Figure 5 Round off
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The user can choose between Floating point and Integer.

Floating point

By selecting Floating point you can filter the decimal values. This can be
useful when working with low bar values where the decimals play a
significant role. First you select the decimal place you want to work with. In
the test file, the second decimal place has been selected (see figure 5).

Secondly, select the Base number. The Base number defines the
resolution of the selected decimal. In this case, we have selected 5 which
will give us a 2 decimal value where the last decimal will always be O or 5
(see figure 5).

Click OK and the following chart appears:

() Signal Chart (C:\Program Files\PatternFinder\Projects\SFP\TD3\TD3.5FP_DS152.5DX) [olle- =
Bee EELEF@SHEE o
"D3.SFP - Signal chart - Depth - C:Program Files PatternFinder Projects\SFP\TD3\TD3 SFP_D$152 SDX | _[Number Time | epth(m) [pifference(m)| »
3650 | [ 45976 15.3.2006 17:50:00 422 0,087
| | 45977 15.3.2006 18:00:00 42,45 -0,0175
37,00 | | 45978 15.3.2006 18:10:00 42,25 -0,005
37,50 | | 45979 15.3.2006 18:20:00 42,45 0,0143
Ao | | 45980 15.3.2006 18:30:00 42,7 0,0165
| | 45981 15.3.2006 18:40:00 42,45 0,0143
38,50 | | 45982 15.3.2006 18:50:00 42,05 0,024
39,00 | | 45983 15.3.2006 19:00:00 43,35 0,0229
RN o L emes 15.3.2006 111000 42,95 0,0155
g g [ | 45085 15.3.2006 19:20:00 40,7 0,009
© 40,50 H-------f-F-1- <[] 45987 15.3.2006 19:40:00 41,8 0,0063
| | 45988 15.3.2006 19:50:00 41,6 00131
e e | | 45989 15.3.2006 20:00:00 40,95 -0,0215
41,50 f-----{--F--14-- | | 45990 15.3.2006 20:10:00 41,8 0,0063
o) ool s oL LI VGING o LT M 2 A | | 45991 15.3.2006 20:20:00 40,95 -0,0215
| | 45992 15.3.2006 20:30:00 41,55 0,0051
4250 | | 45993 15.3.2006 20:40:00 41,55 0,0051
43,00 | | 45994 15.3.2006 20:50:00 42,85 0,021
4350 > | | 45995 15.3.2006 21:00:00 42,2 0,0132
12:00 1400 1500 1600 17:00 1800 1900  20:00 21:00  22:00 [M]:295596113:15.3:2006 21:20:00 W) 0187
Measurement date: 15.3.2006 | | 45997 15.3.2006 21:20:00 41,95 0,02 ~
Time-Window Statistics for Depth(m)
Max: 43,35 at 19:00 Min: 36,6 at 13:20 Average: 40,74 < < » >

Figure 6 Round off: Floating point
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Integer

The Integer round off is useful, for example, when preparing a signal for
ambient analysis where you want to decrease the number of events around
the level values.

% Round Off Signal l =aael X

Round Off Settings

" Floating point ¢ Integer
Step size:
S
2 |5
Base number: (50| 4

Step size: 50
Example: 28,47 -> 50

OK | Cancel |

Figure 7 Round off

When selecting Integer, the decimal values are rounded off. The integer
values can be rounded down to a Base number defined in the unit values of
the signal (m, °C, etc.). In this case the Base number has been set at 50
which will give us 50m steps.

Click OK and the following chart appears:

£ Signal Chart (Unsaved) o le ==
(5071 Y] /O S S G S S B YLD S0 5 S SO I S D D S B S| I S S S Number Time | Depth(m) |Difference(m)| -
| | 71325  7.9.2006 18:40:00 350 6,656
3000 I N [ . I """""""""""""""" | L] 71326 7.9.2006 18:50:00 350 6,2723
100,00 - o 1y |1 S | S S —. -| L] 71327 7.9.2006 19:00:00 350 6,4824
e I T |l H | | 71328 7.9.2006 19:10:00 350 7,0762
il | | | | 71329 7.9.2006 19:20:00 350 5,8155
200,00 4----{1- 1 AR L] oo | | 71330 7.9.2006 19:30:00 350 2,1794
|” m | | 71331 7.9.2006 19:40:00 350 2,5418
T b e B I ‘ ’ ' """""""""""" | | 71332 7.9.2006 19:50:00 350 1,5725
€ 300,00 4----J-coo- - Mgl o arazasasand | | 71333 7.9.2006 20:00:00 350 -1,4726
g | [ 7133 7.9.2006 20:10:00  350] _7,4051]
ik e | | ‘ """"""""" | | 71335 7.9.2006 20:20:00 350 -9,1406
400,004 ----------- 1. s L L LI | | 71336 7.9.2006 20:30:00 350 -9,5608
H H IH | | 71337 7.9.2006 20:40:00 350 -12,467
S . I I | | 71338 7.9.2006 20:50:00 300 24,8934
BO000) 2o it uistiarenadifiens < e | B B e R | | 71339 7.9.2006 21:00:00 300 19,7468
’ | | | 71390 7.9.2006 21:10:00 300 13,3053
T | R " ] i | T I i | | 71341 7.9.2006 21:20:00 300 8,2098
600,00 f-------nmnememmemen Lo A | | 71392 7.9.2006 21:30:00 300 3,8899
| | 71393 7.9.2006 21:40:00 300 6,6198
U ot —_— — LI — || 71344 7.9.2006 21:50:00 300 6,234
01.0700:00 01.1000:00 01.0100:00 01.0400:00 01.07 00:00 01.1000:00 01.0100:00 | | 71345  7.9.2006 22:00:00 300 6,304
Measurement time: 14.4.2005 - 12.1.2007 B -
Time-Window Statistics for Depth{m)
Max: 650 at 20.09 14:30 Min: 0 at 15.04 00:00 Average: 264,1 I« | « I > | > ]

Figure 8 Round off: Integer
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Scale

Click the Filter Signal button and select Scale. The following window
appears:

»

& Scaling Filter .. (.= E) PSS |

Define the scaling parameters

Offset: -100

Scaling factor: |10
oK | Cancel ]

Figure 9 Scale

Offset

Offset values can be used to compensate for a known offset in the
measurement signal. You can add or subtract a value by adding a + or — in
front of the number. The offset is defined in the unit value of the signal (m,
°C, etc.). Note that you can use decimal values.

In the test file we have offset the measurement signal by -100m (see figure
9).

Scaling factor:
Scaling factor multiples the signal after the offset has been applied.

In the test file the signal has been multiplied by 10 (see figure 9). Note that
you can use decimals values.

——
~
| —
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Click OK and the following chart appears:

(1 Signal Chart (C:\Program Files\PatternFinder\Projects\SFP\TD3\TD3.5FP_DS154.5DX) [l e =
Bee EELE@ AWK o
FP - Signal chart - Depth - C:\Program Files'PatternFinder'Projects\SFP'TD3\TD3.SFP_DS1S: | |Number Time Depth(m) |Difference(m)] ~
g ————————— I 11] 14.4.200512:00:00] 96,761 187,0849 NI
12| 14.4.200518:00:00 -100,114  190,1026
-500,00 1 e S f4800.00 T 430 15.4.200500:00:00 950,625 955,5634
pons AT | T Y I A | so0000 L] 14 15.4.200506:00:00 -104,698 194,282
' || 15 15.4.200512:00:00 89,733 1807597
500,00 4 {--} oo e [3s0000 || 16 15.4.200518:00:00 95,838 186,2542
17, 16.4.200500:00:00 81,493 173,3437
10000 1 """"""" [-300000 || 15 16.4.200506:00:00 81,493 173,3437
1500,00 A 1 - as0000 || 19 16:4200512:00:00 -111,115 200,035
= o | 2 16.4200518:00:00 754743  779,2687
55 Ealib ” i “M‘" "." | oo00008% || 21 17.4.200500:00:00 943,185  948,8665
B 250000 I 10 . 3 [] 22 17.420050e:00:00 879,353 891,417
= 14 150000 [ | 23] 17.4.200512:00:00 792,274 813,046
000,90 i1 (L A | | 24 17.4200518:00:00 -708,042  737,2378
T ‘ _____________ (100000 71 25| 18.4.200500:00:00 691,219  722,0971
L || 26 18.4200506:00:00 -705,669  735,1021
4000,00 -t -~ -G k=1 1=k === I TP e | | 27| 18.4.200512:00:00 -710,597  739,5373
asoooo 11U L ] fooo || 28 18.420051800:00 702,77 732,493
|| 29 19.4200500:00:00 -708,042 737,237
5000,00 ~[200,00 | | 30 19.4.200506:00:00 714,685  743,2165
[ 31 19.4200512:00:00 718,268 74,4412
ssa0m0 % - - - - - - == 1000,00 || 32 19.4200518:00:00 -702,427  732,1843
01.04 00:00 01.07 00:00 01.10 00:00 01.01 00:00 01.04 00:00 01.07 00:00 01.10 00:00 01.01 00:00 33| 20.4.200500:00:00 708,725  737,8525
Measurement time: 14.4.2005 - 12.1.2007 — -
Time-Window Statistics for Depth(m)
Max: 5447,534 at 07.11 19:30 Min: -950,626 at 15.04 00:00 Average: 1647 4 < »> »

Figure 10 Scale

Smoothing

Data smoothing is primarily used to reduce low-level noise in the
measurement. It can also be used to prepare the signal before finding
behavioral events and patterns.

Note that Smoothing does not distort or time-shift the signal

Click the Filter Signal button and select Smoothing. The following window
appears:

§23 Smoothing Filter Options l = | & é

Define smoothing parameters

Resolution: 0,0043

Resolution multiplier: |1,1
Maximum iterations ||t :]

OK | Cancel l

Figure 11 Smoothing

Under Resolution define the minimum difference between two aligning
measurements.

Under Resolution multiplier you can multiple the resolution
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Under Maximum iterations you can define the number of iterations, i.e. how
many times the smoothing operation is performed.

Click OK and the following chart appears:

i) Signal Chart (C:\Program Files\PatternFinder\Projects\SFP\TD3\TD3.5FP_DS1.5DX) =N E=R |
Bee kLElLE@LHEE o
SFP - Signal chart - Depth - C:\Program Files'PatternFinder'Projects\SFP'TD3'TD3.SFP_DS1. |_|Number Time [ Depth(m) [pifference(m ~
- 0.90 | | 36790 10.1.2006 22:50:00 530,1 C
320,00 e | | 36791 10.1.2006 23:00:00 5349 C
> 36792 10.1.2006 23:10:00 535,1 C
340,00 0,70 —
5 | | 36793 10.1.2006 23:20:00 5444 C
360,00 |-0.60 | | 36794  10.1.2006 23:30:00 54,7 C
380,00 | | 36795  10.1.2006 23:40:00 554 C
400,00 | | 36796 10.1.2006 23:50:00 564,6 C
| | 36797 11.1.2006 00:00:00 564 C
22000 | | 36798 11.1.2006 00:10:00 567,9 C
440,00 | | 36799 11.1.2006 00:20:00 567,9 (|
€ 460,00 36800 11.1.2006 00:30:00 570,2 C
e | i1 12005 0:40:00] 55,1
a e | | 36802 11.1.2006 00:50:00 576,3 C
500,00 fi---f- | | 36803 11.1.2006 01:00:00 575,2 C
520,00 | | 36804  11.1.2006 01:10:00 576,3 C
540,00 | | 36805  11.1.2006 01:20:00 580 C
36806 11.1.2006 01:30:00 578,1 «
60,00 m
| | 36807 11.1.2006 01:40:00 577,3 C
580,00 | | 36808 11.1.2006 01:50:00 575,6 C
TN R N FRRREeRRSE ) (5] (SO, Y TR Py | | 36809 11.1.2006 02:00:00 578,1 C
o R R | N B 1 (S -0, | | 36810 11.1.2006 02:10:00 577.3 C
fo.20 | | 36811 11.1.2006 02:20:00 579,6 C
B0, 00 e o etaas 36812 11.1.2006 02:30:00 582,9 3
08.0100:00 09.0100:00 10.0100:00 11.0100:00  12.01 00:00 - -
Measurement time: 7.1.2006 - 12.1.2006 < »
Time-Window Statistics for Depth(m)
Max: 627,5 at 11.01 11:00 Min: 352 at 12.01 14:30 Average: 474,1 I -« > >

Figure 12 Smoothing

Signal Spike Filter

Signal Spike Filter is used to remove erroneous spikes in a signal as well
as preparing a signal for pattern identification.

Click the Filter Signal button and select Single Spike Filter. The following
window appears:

(& Single Spik.. == [P |
Filter Settings
Time
10 Min |
Unit
40
OK l Cancel |

Figure 13 Single Spike Filter

Under Time define the maximum duration of the spike (sec, min or hours).
Under Unit define the minimum amplitude in the signal unit value of the
spike.
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In the test file a 10min interval, which happens to be the sampling interval of
the signal, was defined and 40m amplitude (see figure 13).

Both positive and negative spikes are removed.

Click OK and the following chart appears:

{2 Signal Chart (C:\Program Files\PatternFinder\Projects\SFP\TD3\TD3.5FP_DS156.5DX) [olfe]==]
Beew EEIl @ AHEE| o
3.SEP - Signal chart - Depth - C:Program Files PatternFinder Projects' SFP\TD3\TD3.SFP_DS156.S1 |_[Number| Time [ pepthm [iference(m] ~
260,00 | | 35617 2.1.2006 19:20:00 343,9961
280,00 | | 35618  2.1.2006 19:30:00 343,9319
. L | | 35619 2.1.2006 19:40:00 34,8045
35620 2.1.2006 19:50:00| 34,5123
20001 || 35621 2.1.2006 20:00:00| 345,4151
o e 35622 2.1.200620:10:00 3458048
360,00 [| 3623 2.1.200620:20:00  346,7633
30,00 35624 2.1.2006 20:30:00| 347,242
400,00 | | 35625 2.1.2006 20:40:00 3472715
o] | | 35626 2.1.2006 20:50:00 347,709 |
el | | 35627 2.1.2006 21:00:00 347,709
£
2 460,00 - | | 35623 2.1.2006 21:20:00  348,3804
480,00 } - 35630 2.1.200621:30:00| 349,6701

35631 2.1.2006 21:40:00  349,8802
35632 2.1.2006 21:50:00  349,8802
35633 2.1.2006 22:00:00  349,8802
35634 2.1.2006 22:10:00  349,9093
: 35635 2.1.2006 22:20:00  349,8802
35636 2.1.2006 22:30:00  349,9093
35637 2.1.2006 22:40:00  349,6992
35638 2.1.2006 22:50:00  349,9093
35639 2.1.2006 23:00:00  349,6992

26.12 00:00 02.01 00:00 09.01 00:00 16.01 00:00 | | 35640 2.1.2006 23:10:00  349,9093
Measurement time: 21.12.2005 - 15.1.2006

500,00 --
520,00
540,00
560,00 4 ----
580,00 +----
600,00 -~
620,00

Time-Window Statistics for Depth(m)
Max: 627,4979 at 11.01 11:00 Min; 268,7118 at 14.0104:50 Average: 433,2 < -

Figure 14 Single Spike Filter

v
v o ooooooooooo o oo oclooooooo

The difference signal shows the spikes removed from the original SDX
signal.




Set sampling rate
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Click the Filter Signal button and select Set sampling rate. The following
window appears:

r
Set Sampling Rate

Start date 123 4.,2003

Starttime  90:00:00

Interval I 1 ,m

oK l

Figure 15 Set sampling rate

Set new start date, start time and sampling interval.

Click OK and the following chart appears:

' ol
£ Signal Chart (C:\PatternFinder\Projects\SFP\A1\A1.SFP_DS1.5DX) (= ==
Bee EE|l @ SAWEE o
- Signal chart - Depth - C:\PatternFinder'Projects'\SFP'A1'A1 SFP_DS1.S | [Number Time Depth(m) | ~

; - - il 1/23.4.2003 00:00:00 -0,38 Il
T4 O I [t [ | 2 23.4.2003 00:10:00 -0,37
[ ] 3123.4.2003 00:20:00 0,36
ELALE R R B |t it ittt et [ | 4123.4,2003 00:30:00 0,35
o AL o R SRMORRR SUPRONONON.. RO .| ] 5 23.4,2003 00:40:00 0,35
: || & 23.4.200300:50:00 0,33
i R PREY 1! SOR—— Spne—n | SRSR——— | 7 23.4.200301:00:00 0,32
E : 8 23.4.2003 01:10:00 0,32
LD SR | TN 4 L | | I [| 9 23.4.200301:20:00 0,31
a 10 23.4.2003 01:30:00 -0,29
25000} |-t -ooronoroonss —
; | 11 23.4.200301:40:00 -0,06
TCX D B —— (| [PV S SRR R || 12 23.4.200301:50:00 -0,28
] | 1323.4.200302:00:00 0,28
) e s e || 14 23.4.200302:10:00 0,27
15 23.4,2003 02:20:00 0,27
S R 1 G S SRR | 16 23.4.200302:30:00 0,26
01.0500:00 01.08 00:00 01.11 00:00 01.02 00:00 010500 || 17 23.4.200302:40:00 0,26
Measurement time: 23.4.2003 - 27.4.2004 18 23.4.2003 02:50:00 -0,03| ~ |
~Time-Window Statistics for Depth(m) - N
Max: 411,72 at 16.08 06:10 Min: -14,57 at 15.03 22:50 Average: 165,6 i~ [ » | » |

Figure 16 Set sampling rate

If the start time is outside the signal the starting value will be zero. Points are
added until the signal ends and each point is interpolated.
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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 17). Click Print to print out the information (see figure 18).

) Operation History for TD3.5FP_DS153.5DX =&

~Operation History for TD3.SFP_DS153.5DX

TD3
TD3\2C0444.DAT

TD3\2C0444.DAT\TD3_DS1.SDX
TD3\2C0444.DAT\TD3 DS1.5DX\TD3.5FP_D5153.5DX

Created a Signal Chart

>

File informaticn
Recorder: 2C0444
Created at: 12.10.2010 12:00:55

Creation information

Origin: TD3_DS1.SDX
Parameter: Depth

Units: m

Starts at: 14.4.2005 12:00:00
Ends at: 12.1.2007 08:30:00
Total signal duration: €37d 20:30:00 o
Operation: Rounded off with step size 50

m

Add Comment Print

Close

Figure 17 History

-
i3 Report Preview = [E

File Page Zoom

QE G149 > Pl Page 1 of1 | & Q= B Zoom [l % B

>

m

PatternFinder

v0.0.5 14.10.10 16:54:04

TD3.SFP_DS1S3.SDX - Operation History

Created a Signal Chart

File information
Recorder: 2C0444
Created at: 12.10.2010 12:00:55

Creation informaticn

origin: TD3_DS1.SOX

Parameter: Depth

Units: m

Starts at: 14.4.2005 12:00:00

Ends at: 12.1.2007 08:30:00

Total signal duration: 637d 20:30:00
Operation: Rounded off with step size 50

< 1} |

Figure 18 Print Preview
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