Case study STAR *0DDI

Sound Reception Analysis

Objectives

This case study is based on the research “The role of sound production in Atlantic cod spawning”
which was conducted by Timothy Grabowski and Egill Gudmundsson in Iceland in July 2009.

Data from four DST-Sonic V8 recorders, manufactured by Star-Oddi, were used to collect data for the
research.

The recorders were implanted into cod housed at a MRI experimental research station. The cod were
placed in a 3-m diameter, 1-m deep tank. The tags were configured to measure every second. If the
sound intensity was over a programmed threshold level within the programmed frequency range, a
“1” was registered, else a “0”. These values were based upon a review of the pertinent literature
The tags were allowed to record data for 24 days and registered more than two million
measurements each.

Definition of terms:
Detection: if sound intensity exceeded threshold level within the programmed frequency

range => registered sound detection = “1”

This dataset represents the first part of a larger study to evaluate the role of sound production in cod
reproductive and agonistic behavior

The objective of this particular study was to evaluate the performance of the DST Sonic V8 in its
ability to distinguish between nearby sound, such as those from the cod it was implanted in and
other individuals within the same tank (weaker sounds).

Questions that need to be answered are:

e How often do they all detect sound simultaneously?
e How often does only one detect sound?

Other combinations of simultaneous sound detections are also of interest.
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Method

There are technical measurement timing issues to consider when comparing the signals second by
second.

One timing issue is that when starting the recorders there is an uncertainty in the start-up procedure.
If everything goes as it should, a minimum of 1-2sec uncertainty is to be expected, if for example the
“OK” button is accidentally pushed before taking the recorder out of the box, another 2-5 sec can be
expected.

The other timing problem is drift in the real-time clock that can in 24 days accumulate to 25sec.

So the timing uncertainty, though increasing with time, can be approximately 30sec.

Evidently we need to use averaging values in our comparison.

Other factors that influence the experiment are ambient sounds. These background sounds may be
continuous, such as impeller and water noise from running pumps, or peaks, such as a door
slamming shut in the facility.

We start by looking ratios of ones vs. zeroes.
Then we look at the number of registered sounds per minute, overlaying the data to get a feeling of
how the recorders compare, and answer questions like can the data be compared over the whole

time.

We select a comparable section and find the detection frequency and the duration times, for each
recorder, and compare these values.

(2]




Case study STAR *0DDI

Creating a multiple file project (MFP)

A multiple file project, called S.MFP, was created. The project contains four SFPs, one for each cod,
called Sonic22, Sonic23, Sonic24 and Sonic25.
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7 31.7.2009 12:00:06
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931.7.2009 12:00:08
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Figure M1. Measurements from Sonic22

Looking at the DAT file for Sonic22 (see figure M1) it seems that a lot of sounds have been registered.
The histogram in figure M2 however tells a different story.

# Histogram and data statistics ﬂ
Select Bin Settings
Sonic()
" Default Humber of Bins )
95 5% Automatic
' & User 2 distribution
From |Ta |Name |% |Va\ue
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Data Statistics
Min: 0,00 Max: 1,00 Range: 1,00
Mean: 0,01 Median: 0,00 Points: 2090225
Std, Dew: 0,07 Vatiance: 0,01 Mode: 0,00
Print. Close:

Figure M2. Histogram for Sonic22

Apparently there are only 11105 sound detections out of 2090225 measurements, i.e., ca. 0,53%.
When looking at the DAT signals from the other recorders the following detection ratio is revealed:
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SFP data:

SFP Tag Deployed Days Meas. Nr. Detect. Nr Detect. %
Sonic22 2100022 31-07-2009 24 2.090.225 11.105 0,5
Sonic23 500023 31-07-2009 24 2.090.225 9.078 0,4
Sonic24 400024 31-07-2009 24 2.090.225 398.488 18,6
Sonic25 500024 31-07-2009 24 2.090.225 34.157 1,6

Sonic22 and Sonic23 are similar in detection values, Sonic25 is somewhat higher, but Sonic24 stands
out as suspiciously high.

1. Primary evaluation, detections per minute

Before we can compare the four cod signals we must first prepare them for evaluation.

We want to see the number of detections per minute. This can be done in 4 steps for each SFP as
described below. Sonic22 is used as an example.

The last step in this primary evaluation is to compare the four detections per minute signals.

1.1 Extracting the sound signal from the DAT file

Select the DAT file and extract Sonic measurements 1-2090225.

@ Select series to export to signal chart

Export ko signal chark Data Range

1 =

To: 2090225 =

From:

QK | Cancel ‘

Figure 1.1 Extracting the Sonic signal from the DAT file.

The new file is saved as S22P. It is important to use descriptive alias names to avoid confusion.
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1.2 Scale the data

As we are going to look at detections per minute we multiply the S22 by 60

& Scaling Filt... B=l L

Define the scaling parameters

Offset: 0
Scaling Factar: G50

Ok I Cancel |

Figure 1.2.a: Defining a scaling signal

The new file is saved as S22P*60.

1.3 Periodic signal analysis

Having selected S22P*60 we activate the Periodic Signal Statistics Analysis function and define the
time averaging period as one minute. As there is always a measurement on the period’s margins and
measurements are evenly distributed, the Interpolate and Time weighing options are not checked.

“# Calculate Time-Averagin... !EE

Define the time-aweraging period:

FParameters

[ Interpolate period

[ Time weighted statiskics

(=14 Cancel

Figure 1.3.a: Defining a period
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The statistics chart in figure 1.3.b is saved as S22P*60_Xmin.

& Statistics Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic22\Sonic22_ 51S... [z

1022 - Statistics chart - Cl\PatternFinder 1.0MM1'Projects\SFPASome 220 ome 22 313131.8

Qe iEEL @ AEE o

Sig. stat / Period: 1 minutes

|Etat\st\cs Chart (C:\PatternFinder 1.0M1\ProjectshSFFY

spng

11,08 00:00 16.08 00:00
Measuremert time: 31.7.2008 - 24 5.2008

04.05 00:00

25,08 00:00

Date: 12,6.2009
Tirie 01:35:00
Max 50 Sonict )
Min 0 Sonic )
Middle 30 Sonic( )
Mean 1 Sanic( )
Median 0 Sonic( )
Range 50 Sonict )
Std, dev. & Sonicl )
RSD 800 Percent{®
Paints 51 Count)
Energy 60 Sonic( 's)
Kurtosis &1 arb.()
Skewness & arb.()
E
| = > =

Figure 1.3.b Periodic Statistical Analysis

1.4 Extract the detection numbers

We now extract the mean value from the statistics chart which represents the number of detections

per minute.

# Signal Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic22\Sonic22_ S151X... HEIE

eeEElEal AWEE|»

- Signal chart - Sonic - CiPatternFinder 1.0 1\ Projects\SFPVSonic2 243 onic22_ 3131318

38

Sonict )
o

04.08 00:00

Time-Window Statistics for Sonici ¥
Max: 35 at 24,08 05:10

14.08 00:00 18.08 00:00
Measurement time: 31.7.2009 - 24.8.2009

Min: 0 ak 31.07 12:02 Average: 0,3191

Figure 1.4 Extracted mean.

The signal chart in figure 1.4 is saved as S22Pmin.

6]
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5919 6.8.2009 16:35:00

Time [sonic 3] ﬂ
0

5920 6.5.2009 16:39:00
5921 6.5.2009 16:40:00
6922 6.5.2009 16:41:00
6923 |6.8.2009 16:42:00
8924 6.8.2009 16:43:00
8925 6.5.2009 16:44:00
5926 6.5.2009 16:45:00
6927 6.5.2009 16:46:00
6926 6.8.2009 16:47:00

6 0o
930 £.8.2009 16:49:00
5931 6.5.2009 16:50:00
6932 6.5.2009 16:51:00
6933 6.8.2009 16:52:00
8934 6.8.2009 16:53:00
B935 6.8.2009 16:54:00
5936 6.5.2009 16:55:00
6937 6.5.2009 16:56:00
6938 6.8.2009 16:57:00
8939 6.8.2009 16:53:00
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1.5 Comparing the four, detections per minute, signals

# Create Overlay Chart

Seleck Signals:

_reate an Owverlay Graph

Filker

SONIcZ3 - Sonict - DAT (SO0023, DAT)
SONICZ3 - Sonic ) - SIG 51 (SZ3P)

SonicZ23 - Sonict ) - SIG S1S51 (S23PFE0)
SonicZ3 - Sonicl ) - SIG 5151X1351 [S23PMin)
SonicZ23 - Sonict ) - SIG S152 (S23P+3600)
Sonic23 - Sonic ) - SIG S152X151 (SZ23Phour)
| SonicZZ - Sonicl 3 - SI5 S5151%151 (S22PMin
| SonicZZ - Sonict ) - SIE 5251 (S2E*E0)

W] SonicZ4 - Sonick 7 - SI6 S5151X151 (S24Pmin)
| SonicZS - Sonic 3 - SI5 S5151%151 (S25Pmind

<

Tirne Shift

= Mone

7 apply annual comparison

" Shift signals to same sktarting time
" apply daily comparison

= ]

Cancel

[ Interpolation
—

& Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO1.0DX)

Figure 2.1.a: Selecting data for overlaying

Q@ EELE® AWK o

aftur - Owerlay chart - - C\PatternFinder 1. 001\ Projects\ BFP S omc Hafiur\S onicHafiir }O'1

B0

£

04,05 00:00 11.08 00:00 16.08 00:00

Measurement time: 31.7.2008 - 24.5 2009

235,05 00

Time: 15:18:00
1 522-MinMean 0 Sonict )
2 |525-min-mean 0| Sonict
3 |523-min-mean 0 |Sonict )}
4 524-min-mean 0 Sonict )

= = > =|

Figure 2.1.b: Detections per minute overlay

The overlay chart in figure 2.1.b is saved as SP_min.

2 Finding and comparing detections per hour

We execute the same procedures as in 1.2 — 1.5, except now the scaling factor is 3600 which gives us

detections per hour.

The compared detections per hour are shown in the chart below.
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@ Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO2.0DX)

e EELE@ AWEE o

SonmcHaftur - Cverlay chart - - Ci\PatternFmder 1001 Projects'MFRVVE_IO2.ODX
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4 325hour
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2200 -
~ 2000
Z 1500
% 1600

1400 -

1200 -
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8004 -

600

400
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04.08 00:00

Figure 2.1.c: Detections per minute overlay

The overlay chart in figure 2.1.c is saved as SP_hour.

We now get a clearer view of the measurements. S24 is obviously too sensitive and has some
malfunctions in the end. S25 shows some over sensitivity in the last two days.

3 Detection frequency and duration

We decide not to use S24 in our comparison.

As the signals do not have the same starting point and we want to dismiss the last two days in
Sonic25, we now repeat the process described in 1.1 and adjust the start and end points of Sonic22,
Sonic23 and Sonic25.

The resulting files are named S22, S23, S25.

The preliminary detections evaluation was not accurate enough as it did not take into account the
duration of the sound signals thus a new method is deployed here. First we find sound detection
events and then we find the number of occurrences per minute and per hour.

To find the detection frequency (DF) and detection duration (DD) 4 steps are required for each
recorder. We use Sonic22 as an example.

3.1 Ambient event analysis

Select S22 and choose the Event Analysis function. Define Ambient event and define/use a two level
template L1 0-0,5 and L2 0,5-10 (see figure 3.1.a). All detections are defined as L2.
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@ Create Event Graph =]
& sanic()
o
2. Select parameter type Lz from  [o.5 to 10
to
- — w
‘ [ o
3. conditions {behavioral anbd
| E— Status: GK
ea—
= [
e |
Figure 3.1.a Defining level Events
1a Operation History ... HEE : . ﬂEIﬁ
‘ Dperation Histary for Unsaved L l: d ﬁ E E-T f} 7ﬂ
Mumnber |Time |Snnit()| ﬂ

Sonic22
Sonic22\2100022.04T
Sonic2212 1000,

Lz:
- Number of ocourrences: €170

I3

-

| | 975473 11.8.2009 10:57:52 i

975474 |11.5.2009 18:57:53 i
"""""" || 975475 11.8.2009 18:57:54 i
----------- 975476 |11 18 i

975473 11.5.2009 18:57:57
975479 11.6.2009 15:57.56
975480 |11.5,2009 18:57:59
975451 |11.5.2009 15:56:00
975482 |11.8,2009 18:58:01

RV

31,7.2009 14,09:25 31,7,2009 140927
31.7.2009 14:09:27 31.7.2009 14:09:56
31,7.2009 14,09:56 31,7,2009 14:09:57
31.7.2009 14:09:57 31.7.2009 14:10:25
31,7.2009 1410028 31,7,2009 14:10:30
31.7.2009 14:10:30 31.7.2009 14:12:57

L2

Z - Tot. duration: z:0:53
& - Avy. duration: 0:0: |
- Sed. dev. dur.: 0:0:1
- Avg. amplitude: @ =
4 3
Add Comment | Print  |eedememeeeeeeeees
02.0500:00 09.05 00:00 16.08 00:00 23.08 00:00

Measurement time: 31.7.2008 - 23.8.2008

Figure 3.1.
The file is named S22_E.

Each event has a duration which defines the le

31.7.2009 14:12:57 31.7.2008 14:13:00
»

b Detection Events

ngth of the sound signal.

You can see how the sound durations vary by selecting the histogram button and choosing the L2
event (3.1.c). In this case the duration varies between 1 and 10 sec.
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@ Histogram and data statistics ]
Select Bin Settings
L2
- " Default Mumber of Bins Automatic
a7 24% (¢ User 10 distribution
o 12 &

8 0% From ‘Tu ‘Name 3 |Va|ue ‘
~ 000 1,00 1,00 8690 (5362
® 5483%
g 1,00 2,00 2,00 1011 624
5 4562%
g 2,00 3,00 3,00 2,04 126

B24% < 300 400 4,00 062 (38

&
o
1621% Bl L 400 500 500 o 13
o
0% . F—LI_, E[ ‘ Ll _| S00 600 600 003 |2
1,002,003,004,00500 7.005,00900 6,00 7,00 2
Data Statistics 700 800 o
Min: 1,00 Mazx: 10,00 Range: 3,00 5,00 9,00 2
Mear: 1,18 Wedian: 1,00 Painks: 6170
Std. Dew: 0,54 Variance: 0,29 Mode: 1,00 200 10,00 !
Prink Close

Figure 3.1.c Detections Event Histogram

These results along with the result data from Sonic23 and Sonic25 are listed in Table R1.

3.2 Detections per minute

Select S22_E and choose the Periodic Events Statistics operation. Choose the L2 event and define the
time-averaging period as1 minute. Disable Events overlap periods.

= Create Event Statistics HEE
Pick an ewvent:
= =]

I Ewenks owverlap periods

Define the time-a-eraging period:

= Pinutest 1 =1

 Hours |

T |

O wWwesk |start on FMondasy ;l
 ronth

(=) Cancel

Figure 3.2.a: Event statistics selection dialog

After having defined the operation the following statistical event chart is presented.
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& Event Periodic Statistics Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic2... HEE

elEEl= AWME| o

;22 - Statistics chart - Ch\PatternFinder 1. 0M1'"Projects\SFPASomc 2245 onuic22_ SZE13(3.

Ewt stat: L2 /Perioc: 1 minutes

Time(s)

30040

02.08 00:00

09.08 00:00 16.08 00:00
Measurement time: 31.7 2009 - 23.8.2009

23.08 00:00

Date; 11.6.2009

Time: 19:30:00

Max 0| Timeds)

Min 0| Timeds)

Middle 0,00 Time(s)

Occurrences 0| Counk()

Total 0 Time(s)

Mean 0,00 Time(s)

Median 0,00 | Time(s)

Std. dew 0 Time(s) —

R3D 0,00 | Percent(%)

Rel, Dur 0,00 | Percent(%)
=]

l= = > =|

Figure 3.2.b Periodic Event Statistics: 1 minute

The event periodic statistics chart in figure 3.2.b is saved as S22_E_Xmin.

Extracting the Occurrences from S22_E_Xmin gives us detections per minute.

@& Signal Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic22\Sonic22_ S2E1X... BEIE

@ =

EEL =« 45

ﬁ|5igna| Chart {C:\PatternFinder 1.0M1NProjects\SFPA\SonIc224Sonic22.

Signal chart - Count - ChPatternFinder 1.0 1\ Projecta\3FP\Somc2 2V ome22_ S2E130

DCCUrTences

Courdf)
~

0205 00:00

Time-‘Windows Statistics For Counk()

Max: 14 abt 21.08 06:13

09.05 00:00 1605 00:00
Measzurement time: 31 .7 2009 - 23 5 2009

Min: O at 31.07 14:00

2505000 ||

Average: 0,1905

Murnber |

Tirne

| Counti) |ﬂ

29432
9433
29434
29435
29436
29437
9435
9439
29440
Z9441

94475
9444
29445
29446
29447
9445
9449
23450
29451
29452

21.8.2009 00:31:00
21.8.2009 00:32:00
21.8.2009 00:33:00
£1.8.Z009 00;34:00
21.8.2009 00:35:00
21.8.2009 00:36:00
21.8.2009 00:37:00
21.5.2009 00:35:00
£1.8.Z2009 00;39;00
21.8.2009 00:40:00
21 09 00;41:00;
21.8.2009 00:42:00
21.5.2009 00:43:00
21.8.Z009 00;44;00
21.8.2009 00:45:00
21.8.2009 00:465:00
21.8.2009 00:47:00
21.5.2009 00:45:00
21.5.2009 00;49;00
21.8.2009 00:50:00
21.8.2009 00:51:00

L

Figure 3.2.c: Detections per minute

3.3 Detections per hour

The signal chart in figure 3.2.c is saved as $22_DFmin.
We can use these findings to compare the three recorders (see chapter 4).
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% Event Periodic Statistics Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic2... HE B

e EEL = A o

1 yal Unic
122 - Statistics chart - CAPattermnFinder 1 DM 1WProjects\STP\S onic22\Sonic22_ S2E132 — = = =
Evistal L2 /Perioct 1 hours Date: 11.5.2009
T - Time: 19:00:00
10 - - = Max 2 Time{s)
9 -1 200 Min 1 Timeis)
9 Middle 2,00 Timeis)
8 ~f1E0 Occurrences 8 Count(}
s .
° - Total 3 Timeis)
: ) Mean 1,00 Timets)
g “Fran Median 1,00 Timets)
& 6 g Std, dev. 0 Time(s)
T 5 [1=0 § RsD 29,00 Percent(%]
=} A-H--F - Fioo 8 Rel. Dur. 0,00 Percent(%]
4 Ao 8
4 N Feo
9 i b !l .
9 I [ &0
3 | o (TR
1N |40
2 ‘ i [ |
] n il | Al o
A ||| ||“|||m| HI“ I} Hlll‘l Il |“‘|'|\ ||! [ (11K
o 4 JLALL AL |||| LR ) il § Fo =
02,08 0000 09.08 00:00 16.08 0000 23.08 0000
Measurement time: 31.7.2008 - 23.8.2009 ===

Figure 3.3.a: Periodic Event Statistics: 1 hour

The event periodic statistics chart in figure 3.3.a is saved as S22_E_XH.

Extracting the Occurrences from S22_E XH gives us detections per hour.

® Signal Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic22\Sonic22_ S2E1X... HEH

g L |_ t @ E % !'5 |Signa| Chart (C:\PatternFinder 1.0M1YProjects\SFP

Signal chart - Count - C\PatternFinder 1.0M1Projects\SFP\Sonic22\Sonic22_ S2E13C [ [pumber| Time [ Countey | o]
I | 131 65,2009 0o:00:00 &
|| 132 /68,2009 01:00:00 5
N ES R || 1336.8.2009 0z:00:00 15
|| 13 6.8.2009 03:00:00 22
e i e | R | 135 s.m.2009 4000 15
FT T O E N | B || 13 6.8.2009 05:00:00 12 |
137 6.8.2009 06:00:00 s
B | 138 &.8.2009 omionion 14
A0 oo e | 199 6.8.2009 nm:00i00
£ 120 E :
B e e | A | | 142 5.8.2009 11:00:00 45
|| 143/6.8.2009 12:00:00 25
144 £.8.2009 13:00:00 17
| 145 &.8.2009 140000 22
| 146 6.m.2009 1::00:00 17
|| 147 6.8.2009 16:00:00 11
|| 148/6.8.2009 17:00:00 1z
|| 149 6:8.2009 18:00:00 ]
02108 00:00 09,08 00:00 16.08 00:00 2308000 || 1506.8.2009 19:00:00 8
Massurement tine: 31.7.2008 - 23.8.2009 || 151/6.8.2009 20:00:00 1 -
Time-indows Statistics For Count()
Map: 226 at 21,08 06:00 Min: O ot 31,07 16:00 iverage: 11,45 |« | e | e

Figure 3.3 Detections per hour

The signal chart in figure 3.3 is saved as S22_DFh.

Comparison of the hourly detections frequency for the three recorders can be seen in chapter 4.
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3.4 Detections duration per hour

Select S22_E_XH and extract the Total duration

@ Signal Chart (C:\PatternFinder 1.0M1\Projects\SFP\Sonic22\Sonic22_ S2E1X... HEEH

C|IEEL @ A o

- Signal chart - Time - CiPatternFinder 1.0M 11 Projects\SFPASonmic 2248 onic22_ S2E13C2 | [Humber Time [ Timetsy | o]
Total | 159 7.8.2009 04:00:00 15
| 160 | 7.8.2009 05:00:00 3
.| 161 7.8.2009 05:00:00 =]
.| 162 7.8.2009 07:00:00 =1
.| 163 7.5.2009 05:00:00 14
164 7.8.2009 09:00:00 3z
: 165 7.6.2009 10:00:00 za __|
.| 166 |7.8,2009 11:00:00 15
.| 167 |7.8.2009 12:00:00 27
>
: 171 |7.8.2009 16:00:00 13
.| 172 7.8.2009 17:00:00 19
.| 173 7.8.2009 18:00:00 10
.| 174 7.8.2009 19:00:00 21
175 7.8.2009 20:00:00 a8
| 176 7.8.2009 21:00:00 14
: 177 7.6.2009 22:00:00 7
02 08 0000 03,08 D000 16 08 00:00 2308 0m || 1787.8.2008 23:00:00 8
Measurement time: 31.7.2009 - 23 .5.2009 | 179 5.56.2009 00:00:00 13 ﬂ
Time-window Statistics For Timefs)
Max: 285 at 21.08 06:00 Min: 0 at 31.07 16:00 Average: 13,47 - - » | L |

Figure 3.3 Detections duration per hour

The signal chart in figure 3.3 is saved as S22_DDh.

Detections frequency comparison is in chapter 4 and detections duration comparison for the three
recorders is in chapter 5.
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4 Detection frequency comparison

4.1 Detection frequency per minute comparison

@ Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO3.0DX)

@ EELEd AWK o

SonicHafnir - Owerlay chart - - O\ PatternFinder 1 001\ Projects\WEFPVE_WO3 0D

14 Tirne: 06:58:00

13 1/522_DFmin 11 Count(}
2523 _DFmin 0 Count()

2 3 525 _DFmin 5 Counti)

Count()
-~

: LI |I II | ||II‘H'IIII |||
; LA |

=
4 »
02.08 00:00 09.08 0000 16.08 00:00 23.08 00l

Measurement time: 31 7.2009 - 23.8.2009 I < = =

Figure 4.1.a Overlay detection frequency per minute

The overlay chart in figure 4.1.a is saved as S_ODFmin

We now perform an Overlay statistics analysis. The results can be seen in the chart below.

& Overlay Statistics Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\SonicHafni... [EE
QalEElLEa AHEE| o

. .. . . . Il Mame Walue Linit -
vcHafhir - Statistics chart - C\PatternFinder 1. 03 1\Projects\ WMFP\S\S onicHafhir 303313 —
Cverlay stat Date: 1.6.2009
Time: 19:30:00
Max 0 Count()
Min 0 Count()
Middle 0,00 | Count()
Mean 0,00 | Count()
Median 0,00 |Count(}
Range 0 Count()
Total 0 Countf)
_ Std. dev. 0 Counk() =
g RSD 0,00 Percenti%
o Painks 3 Countf)
Kurtasis 0 Arbu()
Skewness 0 Arbu()
) I
11 ‘IIHII
[~

T T T T
02.08 D0:00 03.08 0o:00 16.08 00:00 23.08 00:00
Messurement time: 31.7 2009 - 23.6.2009

Figure 4.1.b: Overlay statistical analysis

The overlay statistics chart in figure 4.1.b is saved as S_ODFmin_X.
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Case study STAR *0DDI

We extract the mean value.

@ Signal Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO3X151.5DX)
eREE|ll & AHEE| o

cHafhir - Signal chart - Count - ChPatternFinder 1. 031 ProjectsbEFPASVS_MO3X1S1.E - CDUNO

Mean

231.7.2009 1
3 31,7.2009 14:02:00
4 31,7.2009 14:03:00
S 31.7.2009 14:04:00
f31.7.2009 14:05:00
7 31,7.2009 14:06:00
8 31,7.2009 14:07:00
931,7.2009 14:08:00
1031.7.2009 14:09:00
11/31.7.2009 14:10:00
12 31.7.2009 14:11:00
13 |31.7.2009 14:12:00
14 31,7.2009 14:13:00
15 31.7.2009 14:14:00
1631.7.2009 14:15:00
17 |31.7.2009 14:16:00
16 |31.7.2009 14:17:00
19/31.7.2009 14:18:00

20 (31.7.2009 14:19:00 -
ElN| >
Time-Window Statistics for Counk()

Max: & ak 21,08 21:33 Min: 0 at 31,07 14:00 Average: 0,1722 > -

P A Y A

02.08 00:00 09.08 00:00 16,08 00:00 23.08 00t
Measurement time: 31.7 2008 - 23.5.2009

Figure 4.1.c Average detections per minute

The signal chart in figure 4.1.c is saved as S_DFmin

4.2 Detection frequency per hour comparison

# Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO4.0DX)
eEEL =@ SEE| o

SoncHafiur - Overlay chart - - C\PatternFinder 1. 031\ Projects EFREWS_WO4 ODE

#  |MName value Unit. -

Time: 19:00:00

1/522_DFh 8 | Count{)
2 |523_DFh 5 | Countf)
3|525_DFh 10| Caunt()

02.08 00:00 09.08 00:00 16.05 00.00 23.08 00
Meazurement time: 31.7.2009 - 23.8.2009

Figure 4.2.a Overlay detection frequency per hour

| = = =|

The overlay chart in figure 4.2.a is saved as S_ODFh.
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Case study STAR *0DDI

Perform an Overlay statistics analysis, the results can be seen in the chart below.

# Overlay Statistics Chart (C:\PatternFinder 1.

e EELE SAWE| o

1\Projects\MFP\S\SonicHaf

[overlay Statistics Chart (C\PatternFinder 1.0ML\Projectsi

Wame  |value |Unit -
cHafnir - Statistics chart - C\PatternFinder 1. 0M1'\Projects\WFP\S\SonicHafnir 204315 >
Owerlay stat | | Date: 11.8.2009
Time: 19:00:00
130 L max 10| Count()
120 i 5 | Count()
9@ Middle 8,00 | Count()
| | Mean ,00 | Count()
em (| Median 8,00 | Count()
a0 L] Range 5 Count()
@ Total 23 | Countt)
o m s e 2 | Count()
€ HE 27,00 |Pereent{%)
S B0t- - L Paints 3 Count()
a0} | (] kurkosis 0 Arb.()
Skewness -1 |Arb.()
40
30
20
10
! |~
02,08 00,00 09.08 00:00 16,08 00.00 23.08 00:C
T

Measurement time: 31.7.2009 - 23.5.2009

Figure 4.1.b: Overlay statistical analysis

The overlay statistics chart is saved as S_ODFh_X.

We extract the mean value.

nal Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO4X151 .S

co|lEElLlEa AW o

Hafnir - Signal chart - Count - CiPatternFinder 1. 0M 1\ Projects WFPASWS_MO43(151
Mean
N 4
130,00 ' | 3 31.7.2009 15:00:00 1
120,00 | 4 |31,7,2009 17:00:00 5
110,00 | 5 31.7.2009 18:00:00 1
10000 | & 3172009 13:00:00 3
| 73172000 20000:00 1
000 | & =1.7.200021:00:00 1
80,00 | 93172000 22:00:00 ]
g 7o || 1031.7.2000 23:00:00 ]
2 om0 | | 111.8.2009 00:00:00 H
© 12 [1.8.2009 01:00:00 4
D | 13/1.5.2009 02:00:00 o
40,00 | 14/1.5.2009 0s:00:00 [z}
3000 | 15 /1.8.2009 p4:00:00 o
WD | | 16 1.8.2009 05:00:00 +
| | 17 1.8.2009 06:00:00 1
10,00 | | 18 1.8.2009 07:00:00 1
0,00 | | 19 1.8.2009 08:00:00 1
02,08 0000 09.08 00:00 16,08 0000 23osoo || 20182009 09:00:00 2
Weasurement time: 31.7.2008 - 23 8.2008 || 21182009 10:0000 |

Time-wWindow Statistics for Count()

Max: 123 at 21.08 03:00 Min: O at 31.07 22:00 Average: 13,02

Figure 4.1.c Average detections per hour

The signal chart in figure 4.1.c is saved as S_DFh.
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Case study STAR : 0DDI

5 Detections duration comparison

5.1 Detections duration per minute comparison

# Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO8.0DX)

eEElLE=ad SAHEE| o

Sonic - Owerlay chart - - C\PatternFinder 1. 01 1\ Projects\BEPASVE_IOE ODI
Time: 19:30:00
1 522_DDmin 0,00 Time(s)
2 |523_DOmin 0 | Time(s)
3 525_DDmin 0 | Time(s)
[~
020800:00 05050000 05050000 1050000 9140800:00 17050000 20080000 23.0800:(
Measuremert tims: 31 72008 - 23.6 2009 =E B

Figure 5.1.a Overlay detections duration per minute

The overlay chart in figure 5.1.a is saved as S_ODDmin.

Perform an Overlay statistics analysis, the results can be seen in the chart below.

® Overlay Statistics Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\Sonic_MOB... HEIE
Qe EELEd AEE o

Sonic - Statistics chart - C'\PatternFinder 1.0M 1'\Projects\ WFPWS\Sonic_MOBX 1. 5TO
Orverlay stat Dste:  15.8.2009
34,00 Time: 17:59:00
32,00 Max 5,00 Time(s)
30,00 Min 0,00 | Time(s)
;ggg | Middle 2,50 |Time(s)
24:00 L Mean 1,67 Time(s)
200 Median 0,00 |Time(s)
. 2000 L Range 5,00 Timels) —
%13.00 Tatal 5,00 Time(s)
E ;‘EEE :-Std. dev, 2,36 | Time(s)

4 o
1200 -- L RS.D 141,42 Percent(*
10,00 Fraints 3,00 | Count()
&0 Kurtosis 0,00 Arb.i)

6,00
4,00
2,00
0,00

Shewiness 1,73 Arb.()

T T T T T T T T
020300:00 050800:00 03.0800:00 14.08 00:00 14.0800:00 1708 00:00 20,08 00:00 23.08 O0:(
Measurement time: 31.7. 2000 - 23.5.2009

Figure 5.1.b Overlay statistical analysis

The overlay statistics chart in figure 5.1.b is saved as S_ODDmin_X.
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STAR : ODDI

Extract the mean value.

& EEL - A8 o

Sonic - Signal chart - Time - C\PatternFinder 1. 00 1\Projects\hdFPAVSVS_ O8I 154 SDI

Mean

18,00
17.00
16,00
15,00
14,00
13.00
12,00

02.08 00:00 05.08 00:00 05.08 00:00 11.08 00:00 14.08 00:00 17.08 00:00 20.08 00:00 23.08 00:0

Time-tindow Statistics for Time(s)
Max: 18 at 21.08 21:34

Measuremert time: 31.7.2003 - 23.8.2009

Min: 0 at 31.07 14:00

Average: 0,2243

5 31.7,2009 14:04:00
6 31.7,2009 14:05:00
7 31.7.2009 14:06:00

o
o
o
o
o
8 31.7.2008 14:07:00 o

9 31.7.200 14:08:00 [
10 51.7.2009 14:09:00 0,867
11 31.7.2009 14:10:00 0,67
12 31.7,2009 14:11:00 o
13 31.7,2009 14:12:00 1
14 31,7,2009 14:15:00 o
15 31.7.2009 14:14:00 o
16 31.7.2009 14:15:00 o
17 531.7.2009 14:16:00 [
18 31.7.2009 14:17:00 [
19 31,7,2009 14:15:00 o
20 31.7,2009 14:19:00 o
21 31.7,2009 14:20:00 o

K8

Figure 5.1.c Average detections duration per minute

The signal chart in figure 5.1.c is saved as S_DDmin_mean.

5.2 Detections duration per hour comparison

As can be seen in chapter 4, the variations are more visible when performing a statistical comparison
on an hourly basis. We will therefore use the hourly comparison in the duration comparison as well.

@ Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO5.0DX)

e(EElL - AWK o

SonicHafur - Overlay chart - - C\PatternFinder 1.OM 1\ Projects\WEPVIWE_WMO5. 0D

380
340 -~
320 -~
300 §--

#  |niame

Time:
1/522_DDh
2 523_DDh
3 525 00h

value Uit -

19:00:00
9 Time{s)
5 Time(s)
12 Time(s)

260 4--

2604 --

240 }--

220 4--

;Q?EID -
T 150 |-

g0t

140

120

100
&0
60
an
20

ol

02,08 00:00

09.08 00:00

16.08 00:00

Measurement fime: 31.7 2008 - 2352008

23.08 00l

Figure 5.2.a Overlay detections duration per hour

The overlay chart in figure 5.2.a is saved as S_ODDh.
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Case study STAR *0DDI

Perform an Overlay statistics analysis, results are shown in the chart below.

# Overlay Statistics Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\SonicHafni... HEE

e EEl =@ AHE o

“Hafiir - Statistics chart - C\PatternFinder 1 0M1\ProjectsMFPASIS onic Hafiir_MOSX1 R __owe ot =
Overlay stat: Date: 11.8.2009
| Time: 19:00:00
160 § - H
L] max 12 Time(s)
150 | | Min S Time(s)
s L middie 9,00 | Time(s)
130 | | Mean 2,00 Time(s)
120 | Median 9,00 Time(s)
110 T |Range 7 Time(s)
100 Total 26 | Timels)
- i 3 Time(s)
T e || s 33,00 |Percent(%)
= 1 L] paires 3 |Cauntr)
Kurtosis o larb.()
o« | |skewness 0 Arb.0
=0 [~
40
30
20
10
a =]

02.08 00:00 09.08 00:00 16.08 00:00 23.08 001
Measurement time: 31.7.2009 - 23.5.2009

Figure 5.2.b Overlay statistical analysis

The overlay statistics chart in figure 5.2.b is saved as S_ODDh_X.

Extract the mean value.

@ Signal Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO05X151.5DX) HEE
| EEl R AWE o
nicHafnir - Signal chart - Time - CAPatternFinder 1. 001\ Projects WFRAEWS_MMOS530181 ST | [Mumber Time: Timets)| &

Mean -
N 2 31.7.2003 15:00:00 3

150,00 N 3 31.7.2008 16:00:00
140,00 N 4 31.7.2009 17:00:00 5
130,00 N 5 31.7.200%9 18:00:00 1
120,00 N 6 31.7.2009 19:00:00 E
IBED 7 31.7.2009 20:00:00 1
100:00 N & 31.7.2008 21:00:00 1
m N 9 31.7.2009 22:00:00 o
B @ (] 10 31.7.2009 2300:00 o
i 11 1.8.2009 00:00:00 3

£ 7m0 H
|| 12z 1.8.2009 01:00:00 4
CHI '] 13 1.8.2009 0z:00:00 [
50.00 | 14 1.8.2009 0z:00:00 a
<EED 15 1.8.2009 04:00:00 a
Iy | 15 12005 0s:00:00 4
E2uny | | 17 1.8.2009 06:00:00 1
10,00 '] 18 1.5.2009 07:00:00 1
000 '] 19 1.8.2009 0g:00:00 1
02.08 00:00 03.08 00:00 16.08 00:00 230e00) || 20 1.8.2009 09:00:00 2
Measuremert time: 31.7.2009 - 23.8.2009 L] 21 1.8.2009 10:00:00 1|

Time-indow Statistics For Time(s)

Max: 151 at 21.08 03:00 Min: O at 31.07 22:00 Average: 15,1 > L
Figure 5.2.c Average detections duration per hour

The signal chart in figure 5.2.c is saved as S_DDh.
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Case study STAR *0DDI

6 Sound reception selectiveness

We need answers to the following questions:

e How often do all the recorders detect sound simultaneously?
e How often does only one recorder detect sound?
e How often do only two recorders detect sound?

The detection duration is a good parameter to use as it allows us to visualize the duration as can be
seen in figure 6.0.

Dur. (s)
R1 = Max 4
R2 = 5M 3
R3 = Min 1

Dur.(s) Dur(%)
All recorders are detecting sound: Min = 1 25
Only one recorder is detecting sound: Max- SD = 1 25
Only two recarders are detecting sound: SM - Min = 2 50

Figure 6.0. An example of how selectiveness can be estimated

All the statistical values are available in the overlay statistical chart, max, min and as there are only
three signals the SM is represented by the median value.

6.1 Extracting the Max, Min and Median values.

As the detections duration overlay statistical chart, S_ODDmin_X, is already available, we start by
selecting it and then extract the Max, Min and Median values as shown in figure 6.1

@ Overlay Statistics Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\Sonic_MOS... H=E

e EEL & SEE| o

Sonic - Statistics chart - C\PatternFinder 1.0M 1\ Projects 3FPV\Sonic_MMOEI] ST
Overlay stat Date: 11.8,2009
sl Time: 19:30:00
.00 Max 0,00 Time(s)
30,00 Min 0,00 Time(s)
- Tl midde 0,00 Time(s)
w800 Mean 0,00 Timef{s)
] | vedian 0,00 Time(s)
-y Range 0,00 T!me(s)
- Total 0,00 Time(s)
o std. dev. 0,00 Time(s) —
‘EW‘UU RSD 0,00 Percent(®
= 18,00 Paints 3,00 | Count)
1400 F--- Kurtosis 0,00 Arb.)
1200 F--- Skewness 0,00 arb.()
10,004---
8004---
500 4---
400 4--rr--- o
200
000 =l

T T T T T T T T
0208 00:00 050860000 03.0500:00 11.08 00:00 1403 00:00 17 08 00:00 2008 00:00 23 08 00:0

Measurement time: 31.7.2009 - 23.8.2009 S

Figure 6.1. Max, Min and Median detection duration values.

The files are named S_DDmin_max, S_DDmin_All, S_ DDmin_med.

The file S_DDmin_All will show us how often all the recorders detect sound simultaneously.

(20]




Case study STAR *0DDI

6.2 Find the “Only one” and “Only two” duration signals.

In both cases we subtract one signal from the other.

6.2.1 Find the “Only one”

First select S_DDmin_max and then select S_DDmin_med to subtract.

The result is shown in figure 6.2.1

e EEl @ AWk o

ronic - Signal chart - Time - ChPatternFinder 1. 01 1\Projects\MEPASVE_MO5X 15251 DX

2 31.7.2009 15:00:00 15
3 |31.7.2009 1£:00:00 4
4 31.7.2009 17:00:00 a
5 |31.7.2008 18:00:00 H
6|31.7.2009 19:00:00 3
7 |31.7.2008 20:00:00 1
§/31.7.2009 21:00:00 1
9 31.7.2009 22:00:00 1
10 |31.7.2009 23:00:00 1
11 1.5.2009 00:00:00 l
El
a
1
1
3
z
1
4
a

12 |1.8.2009 01:00:00
13 1.8.2009 02:00:00
14 |1.8.2009 03:00:00
15 1.5.2008 04:00:00
16 |1.8.2009 05:00:00 1
17 |1.8.2009 06:00:00
18 |1.5.2009 07:00:00
19 |1.8.2009 08:00:00

20 1.8.2009 09:00:00 -
E1| 3
Time-Window Statistics For Time{s)

Max: 345 at 21,08 14:00 Min: 0 at 31,07 17:00 Average: 16,19 | T |

02.08 00:00 0503 00:00 05.0500:00 11.05 00:00 1403 00:00 17.0800:00 2005 00:00 23.08 00:1
heasurement time: 31.7 2009 - 23.5.2009

P O B

Figure 6.2.1. “Only one” detections duration

The signal chart in figure 6.2.1 is saved as S_DD_One.

6.2.2 Find the “Only two”

First select S_DDmin_med and then select S_DDmin_one to subtract.

The result is shown in figure 6.2.2.

@ Signal Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO5X15451.5DX)
CriEE|l @ AW o

Sonic - Signal chart - Tine - CiPatternFinder 103 I'Projects FPVENS_MOS5K 13451, 5DX Tirneds) ||
Meclian =
1a000 L]z 3172008 15:00:00 0
R L] 3 3172009 16:00:00 0
TaEm L] 43172009 17:00:00 7
180,00 || s 3172009 18:00:00 0
15000 | & 3172009 19:00:00 0
140,00 7 31.7.2009 20:00:00 0
D & 31.7.2008 21:00:00 0
12000 m .
0 [| @ 31.7 2000 22:00:00 0
Bamm [ | 10317 2008 23:00:00 0
T aom (] 11 152009 00:00:00 0
= a0 (] 12 12009000000 2
70,00 (] 13 1.5.2009 0z:0000 0
GOED 14 1.8.2009 03:00:00 0
50,00 i
15 1.8.2009 04:00:00 0
40,00 m 00
3000 ] 16 182009 05:0000 0
20,00 [ 17 182009 06:0000 1
10,00 || 18 182008 07:0000 1
0,00 | 19 182009 08:0000 0
012,08 D0:00 05.08 D0:00 08,08 00:00 11.08 00:00 14.08 00:00 17.08 00:00 20,08 00:00 230800 | | 20/1.8.2009 09:00:00 S|
Measurement time: 31.7.2009 - 23.5.2009 4 »
Time-windous Statistics for Time{s)
Max: 187 at 21.08 03:00 Min: O at 31.07 15:00 average: 7,503 > -

Figure 6.2.2. “Only two” detections duration
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Case study STAR *0DDI

The signal chart in figure 6.2.2 is saved as S_DDmin_two.

6.3 Summarize “All”, “Only one” and “Only two” duration signals.

We have now found “all”, “only one” and “only two” duration values per minute. As we have seen
previously, it is difficult to view signals on a minute interval and even on an hourly interval. We will
therefore transfer the results to a daily interval.

We summarize the max minute duration signal as well and use it as the comparison basis in 6.4.
The four signals are processed in the same way. We use “All” to illustrate.

Select the S_DDmin_all signal and perform a Periodic statistics analysis. Select 1 day as the time-
averaging period. The statistical chart is saved as S_DDmin_all_Xday.

Extract the total signal. The result is shown in figure 6.3.

e EEILIEa BE = | e
aic - Signal chart - Time - CiPatternFinder 1. 00 1\ Projects\IMFPASAS_MOBI 1352315151
Total

HE 0 1
2 1.8,2009 00:00:00 o
3 2.8.2009 00:00:00 o
4 3,8,2009 00:00:00 4
S 4.5,2009 00:00:00 E]
& 5.8.2009 00:00:00 s
1
3
1
4
3
7

40,00 =
36,00 4-f---
36,004 -
34,004 -
32,00 4-
30,00 4-
28,004 -
26,00 4 -
24,004 -
. 22,00 f-
T 2000 -
£ 18,00 -
16,00 4 -

7 6.8,2009 00:00:00
& 7.5.2008 00:00:00

9 8.8.2009 00:00:00

10 9.,8.2009 00:00:00

11 10.5.2009 00:00:00

12 11.8.2009 00:00:00

13 12,8,2009 00:00:00 s

14 13.5.2009 00:00:00 15

15 14,8,2009 00:00:00 18

16 15,8,2009 00:00:00 21

17 16.8.2009 00:00:00 20

16 17,8,2009 00:00:00 4

19 18,8,2009 00:00:00 L]
2019.6.2009 00:00:00 £l

21 |20.8.2009 00:00:00 28

22 |21.6.2009 00:00:00 ET)

23 |22.6.2009 00:00:00 24

24 |23.8,2009 00:00:00 z -

14,004 -
12,00 -
10,004 -
5,004 -
6,004 -
a,004-f---
2,004 -
0,00 4-F==

02.08 00:00 05.08 00:00 08 .08 00:00 11.08 00:00 14.08 00:00 17.08 00:00 20.08 00:00 23.08 00:C
Measurement time: 31.7 2009 - 23.8.2009

Time-4Window Statistics For Time(s)

Max: 39 at 21.08 00:00 Min: 0 ak 01,08 00:00 Average: 9,625 - - = =

Figur 6.3. “All” total detections duration per day

The signal chart in figure 6.3 is saved as S_DDmin_all_Day.

The other files are saved as S_DDmin_one_Day, S_DDmin_two_Day and S_DDmin_max_Day.

6.4 Convert duration signals to ratios of max duration.

We want to convert the values from “all”, “only one” and “only two” to proportional percentage

values of the maximum detection duration.
We use the Compare option. Although its main function is to compare two signals against a level and
give a true/false (1/0) result, it can also be used to find the ratio signal.

The three signals are processed in the same way. We use “All” to illustrate.

Select S_DDmin_all_Day and choose the Compare operation. Select the S_DD_max_Day signal to

compare.
Select Ratio in the Compare pane and check “Larger values defines denominator”. The level options

are irrelevant.
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STAR ‘- ODDI

2 Compare signals

Select signal ko subtract from S_MOSX152X151

Sonic - Timets) - 51G MOSX151 (S_DDh) -
Sonic - Time(s) - SIG MOSX152 (S_DDh_max)
Sonic - Timels) - 516 MOS®153 (5_DDh_all)
Sonic - Time(s) - SIG MOS®154 (5_DDh_med)
Sonic - Time(s) - 516 MOS®15251 [5_DOh_one)
Sonic - Time(s) - SIG MOSX15451 (S_DDh_two)
Sonic - Time(s) - 516 MOSX151 (S_DDmin_max)
Sonic - Time(s) - SIG MOSX152 (5_DDmin_all)
Sonic - Time(s) - SIG MOSX153 (S_DDmin_med)
Sonic - Time(s) - 516 MOS%15151 [5_DDmin_one)
)

Filter |+ Sonic -

[a]9 | Cancel |

Compare

i~ Absolute
Relative

—
i* Ratio

<

Larger value

Xl

defines

denominator

Discard zeroes

Figure 6.4.1.a Compare options

The result chart is saved as S_DDMin_all_Day_C.

Extract the difference signal from S_DDmin_all_Day_C.

Signal Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO

152X1S15151.5Dx) HEHR

e EE - A E | e

- Bignal chart - Percent - ChiPatternFinder 1.0 1"Projects\ M IEPASAE_ MIOEXH 12231513131

360 §
3,40 §
3,20 +
3,00 4
2,50+
260 §
240 4
220 ¢+
2,00 4
1,50+
1,60 F
1,40 F
1,20 +
1,00 4
0,50+
0,50 4
0,40
020 ¢
0,00 4

Percent(%)

0208 00:00 05.08 00:00 05.05 00:00 11 .08 00:00 14.08 00:00 17.05 00:00 2008 00:00 23.08 00:C ||

Tirne-\Window Statiskics For Percenk(eb)

Measurement time: 31.7 2009 - 23.5.2009

Masx: 3,571425857 142857 ak 23,08 00:00 Min: 0 ak 01,08 00:00 Average: 1,179

rumber Time Percent(o) | =
| | 2 1.8.2009 00:00:00 o
[ | 3 2.5.2009 00:00:00 o
| | < | 3.8.200%9 00:00:00 1,69
[ | 5 4.8.2009 00:00:00 1,69
| | 6 5.8.2009 00:00:00 0,95
| | 7 6.8.2009 00:00:00 0,13
[ | g 7.5.2009 00:00:;00 0,95
| | 9 §.8.200%9 00:00:00 0,22
[ | 10 9.5,.2009 00;00:00 0,6%
| | 11 10.8.2009 00:00:00 0,495
|| 12 11.8.2009 00 0,95
| | 13 12.8.2009 00;00;00 0,83
| | 14 13.85.2009 00:00:00 1,62
[ | 15 14.5.2009 00:00; 1,56
| | 16 15.5.2009 00 1,07
[ | 17 16.8.2009 00 2,17
| | 18 17.8.2009 00 o,7
| | 19 15.5.2009 00 1,21
[ | 20 19.5.2009 00:00:00 1,31
| | 21 20.5.2009 00:00:00 Z,24
[ | 22 21.8.2009 00:00; 1,01
23 22.5.2009 00 1,99

| | 24 23.8.2009 00:00:00 3,57 ﬂ

L

Figure 6.4.1. “All are detecting” duration ratio.

The signal chart in figure 6.4.1 is saved as S_DDmin_all_Day_%.

The other files are named in a similar fashion.
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Results:

Detections Duration distribution

Name | Total 1s 2s | 3s | 4s | 5s | 6s |75 | 8s|9s | 10s | 11s | 12s | 13s
S22 6170 [ 5362 | 624 | 126 (38 |13 |2 |2 |0 |2 |1 0 0 0
S23 6221 [ 5806|343 |56 (102 |0 |1 |1 |1 |O 0 0 1
S25 8682 | 7391 (958 | 251 |56 (22(2 |1 |1 |1 |0 0 0 0

Table R.1. Detection duration statistics

Detections Frequency and Duration

2 Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFPS\S_MO6.0DX)

alEEl el AMWEE o

The overlay chart in figure R.2 is saved as S_ODF&DD.

# |Name |value unit |
Somic - Overlay chart - - C'\PatternFinder 1.0M 1\ Projects\MEPAWSNS_MWO 6. ODH
130,00 150,00 Time: | 19:00:00
120,00 S e 1|5 DFh 2,00 | Count()
2|5_00h 9,00 Time{s)
110,00 130,00
100,00 120,00
[-110,00
20,00
|-100,00
50,00
|-a0,00
g 7000 feopo 5
3 a2
S 6000 cpToo0 B po
50,00 --1 6000
40,00 P
40,00
30,00 f---- -
30,00
2000 ---- T Fzo00
10,00 f4--- ““fro0o
0,00 | - I 0,00 ﬂ
02,08 00:00 09.08 00:00 16,08 00:00 23.08 0000 <1[= [+ [+
Measurement time: 31.7 2009 - 23.5.2003

Figure R.2 Average detection frequency and duration per hour

Evidently the detection frequency and duration go hand in hand as was to be expected.
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& Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO10.0DX)

CcakEEllFa AWE o

Sonic - Overlay chart - - C)\PatternFinder 1.0M 1\ Projects\WMEPSS_WO10.0DI
3600 Time: 00:00:00
3400 1 522_DD_Day 176 Time(s)
3200 2 523 0D _Day 1711 Time(s)
3000 3 525_DD_Day 372 Tims(s)
2800
2600
2400
2200
5 2000
T 100 ||
= 1600
1400
1200
1000
00
600
400
200
' E

02,08 00:00 05.0800:00 08.0800:00 11.0800:00 14.0500:00 17.0800:00 20.08 00:00 23.08 00

Measurement time: 31.7.2009 - 23.5.2009

= = ks =

Figure R.3. Overlay of total duration per day, for S22, S23 and 525

The overlay chart in figure R.3 is saved as S_ODDDay.

Most of the time the duration is similar, but S25 peaks (3 days) while the other two are similar. 3
days later S22 and S23 peak (3 days) while S25 is “calm”.

@ Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFPYS\S_MO13.0DX)

e EEllFw A o

Sonic - Overlay chart - - C\PatternFinder 1. 0041\ Projects'WFFEVE_ WO 13 OD3T
3200

3000

Time:

00:00:00

2800
2600

1 |522_DFh_Day
2 523_DFh_Day
3 525_DFh_Day

260 Count()
131 Counk()
575 Count()

2400 4---
2200 4---
2000 §---
1800 4---

g 1600 £---

“~ 1400 4 ---

1200
1000

09.08 00:00 16.08 00:00 23.08 001
Measurement time: 31.7.2009 - 23.8.2009 I= = = >|

02.08 00:00

Figure R.4. Overlay of total detections per day, for S22, S23 and S25
The overlay chart in figure R.4 is saved as S_DFh_Day_O.
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Detection selectiveness

@ Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO9.0DX)
e EEllFa AHEE o

Sonic - Overlay chart - - C\PatternFind

100,00

95,00 1 -
90,00 4 --
85,00 --
80,00 -

Figure R.5. Overlay of detection duration selectiveness between “All”, “Only one” and “Only two”

Percent(%)

7500 4--
70,00 4--
55,00 4--
60,00 4 --
55,00 4--
50,00 4--
45,00 4--
40,00 +--
35,00 4--
30,00 §--
25,00 4--
20,00 4--

15,00
10,00
500

0,00 4=

Time:
1 |5_DOrin_sll_Day_%

2 |5_DOmin_one_Day_%
3 5_DOmin_twio_Day_%

00:00:00
0,95 Percent(%)
87,76 Percent({%]
11,25 Percent(%&)

09.06 00:00
Measurement time: 31.7.2009 - 23,8 2009

02.08 0000

16.08 0000

23.08 O0:E
[

<

>

The overlay chart in figure R.5 is saved as S_DDmin_Day_OOneTwoAll%.

The selectiveness is apparent as “Only one” detecting sound is between 77-98%, “Only two”

=|

detecting simultaneously is 2-20% and “All” detecting at the same time is 0-4%.

By performing an overlay statistics analysis we see that the Total parameter lies between 99,99-

100,01%.

e EEL - S5

N2

© - Statistics chart - C\Patt=mFinder 1.0M1{Projects MFPAS Sonic_MOSH1 £ [ Wl ke 1l =
Overlay stat. Date: 11.8.2009

T e an:a0:00

[ | |Max 67,76 Percent(%)
Min 0,98 Percent(%)

| [middle 44,37 Percent(vs)
Mean 33,33 Percent(%)

[ median 11,25 Percent(<)

| |Rrange 56,78 Percent(vs)

L rotal 99,99 Percent{%)

|| std. dev. 38,72 Percent()

| | |rsD 116,16 Percenti{%)
Painks 3,00 Counk()

| |kurtosis 0,00 Arb.t)

|| skewness 1,64 Arb.()

(=
02.05 00:00 05.05 00:00 05.05 00:00 11.08 00:00 14 .05 00:001 7 .05 00:0020.05 00:00 23.05 00: 1< 4 = -l

Measuremert time: 31.7.2009 - 23.8.2009

Figure R.6. Overlay statistics of S_DDmin_Day_0OOneTwoAll%

The overlay statistics chart in figure R.6 is saved as S_DDmin_Day_OOneTwoAll%_X.
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Daily detection frequency

Select S_DFh and overlay it with the “Daily” option.

2 Overlay Chart ( der 1.0M1\Projects\MFPAS\S_MO7 .0
@ (==L S| o

Fonic - Owerlay chart - - Ch\PatternFinder 1. 0M1'\Projects\IMEFPVEVE_MWO7T7 ODZ =
M Time: 03:00:00
125,00 1-31.7.2009 5_DFh Count(}
1122'32 1-1.8.2009 |5_DFh 0,00 | Counk()
Toon 1-2.8.2009 |5_DFh 0,00 | Count()
105,00 1-3.8.2009 |5_DFh 1,00 | Count()
100,00 1-4.8.2000 |5_DFh 7,00 | Count(y
a5.00 1-5.8.2000 |5_DFh 2,00 | Count()
90,00 1-6.8.2009 S_DFh 14,00 Count(y
85,00 1-7.8.2009 S_DFh 10,00 Count()
80,00 1-8.8.2009 |5_DFh 6,00 | Count()
75,00 1-9.8.2009 |5_DFh 8,00 | Count()

o Toon 1-10.8.2009 5_DFh 5,00 |Count(y | |

E 6500 1-11.8.2009 S_DFh 5,00 Count(}

S eooo 1-12.8.2009 S_DFh 8,00 |Count()
55,00 1-13.8.2009 5_DFh 10,00 | Counk()
EM/ID 1-14.5.2009 |5_DFh 13,00 |Countty
:é'sg 1-15.8.2009 5_DFh 55,00 | Count()
=500 1-16.8.2009 5_DFh 10,00 | Count()
20,00 1-17.8.2009 5_DFh 9,00 | Count()
25,00 1-18.8.2009 5_GFh 9,00 |Count(y
20,00 1-19.8.2009 5_GFh 6,00 | Count(}
15.00 1-20.8.2009 5_DFh 26,00 | Count()
10,00 1-21.8.2009 5_DFh 128,00 | Countr)

5,00 1-22.8.2009 5_DFh 10,00 | Count)
0,00 1-23.8.2009 5_DFh countly | |
00:00 0ZO0 0400 0500 O0S00 1000 1200 1400 1600 1500 20:00 2x00
Measurement date: 31.7.2009 < 1= [z =

Figure R.7 Daily comparison of average detection frequency (per hour)

The overlay chart in figure R.7 is saved as S_ODF_Daily.

Perform an overlay statistics analysis.

@ Overlay Sta cs Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\Son

CEELl = S| o

Hame Walue Linit -
Sonic - Statistics chart - C)\PatternFinder 1,031\ Projects' WFPVS\Sonic_ MO7I1. 3TO
Overlay stat Date: 31.7.2009

S6.00 | 23,00 Time: 11:00:00

25,00 Max 71,00 | Count()

24,00 Min 5,00 Countf)

;g-gg Middle 38,00 | Count()

- :nn Mean 15,32 Count(}

20,00 Median 13,50 | Countf)

19,00 Range 66,00 | Count()

18,00 Total 337,00 Count()

17,00
— Std. dev. 13,00 | Countf)
g1600 = B
R ! RSO 84,86 Percent(%
< 14,00 “ Paints 22,00 Count()

13,00 Kurtosis 16,04 Arb.()

12,00 Skewness 3,76 Arbu()

11,00

10,00

2,00

8,00

7.00

5,00

5,00

200 b |-22.00 -

00:00 0200 04:00 06:00 0800 1000 1200 14:00 16:00 18:00 20:00 22:00
Measurement date: 31 72009

Figure R.8. Statistical daily overlay
The overlay statistics chart in figure R.8 is saved as S_ODF_Daily_X.
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Extract the average value. The results can be seen in figure R.9.

Signal Chart ( PatternFinder 1.0M1\Projects\MF P\S\S

& EE|l @ AEEE| o

mic - Signal chart - Count - CA\PatternFinder 1.0M 1\ Projects\MFPASAS_MOTX 181 ST |_[yumber Time [ couren [ <]
Mean .7.2009 00:00:00 5,45

19,00

18,00
17,00
16,00
15,00
14,00

13,00

Count()

12,00
11,00

10,00

0000 0200 0400 0§00 0800 1000 1200 1400 1600 18§00 20:00 2200
Measurement date: 31.7 2009

|| -

Time-window Statistics For Count()

Max: 18,61 at 15:00 Min: 7,09 at 23:00 Average: 13,03 [ . T I |

Figure R.9. Daily average detection frequency, detections per hour

The signal chart in figure R.9 is saved as S_DF_Daily_mean.
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Discussion:

The accuracy of the method used to analyse the selectiveness is of concern.
Will the method work if applied over a larger period than a minute?

Finding the total detection duration over a 1 day period and then finding “all”, “only one” and “only
two” using the same method yields the following results.

@ Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\S\S_MO11.0DX)

e EE|llFa AWK o

Sonic - Overlay chart - - C\PatternFinder 1.0M 1\ Projects\IFPASYS_MO11. ODX

Time: 00:00:00

1 5_DD_Day_two_% 8,79 [Percent(¥s)
2|5_DD_Day_one_% 38 Percent(%)
3/5_DD_Day_all_% 53 |Percent(%)

Percent(%)

020600:00 050800:00 08.0800:00 11.080000 14080000 170800:00 20.0800:00 23.08 00:(

Measurement time: 31.7 2009 - 23.8.2009 I« <« >3

Figure D.1 Overlay of detection duration selectiveness based on a “from scratch” 1 Day comparison

Obviously there is little coherence between the “Day” comparison and the “Minute” comparison.
It can be argued that this is normal as stretching the period will obscure the “at the same time”
comparison.
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