After generating a kernel and before running the detector on a dataset, you must determine
the optimal threshold for that dataset. To do this you must run the detector on one xwav from
the dataset at various thresholds, compare the detector’s output at the various thresholds to
your groundtruth (manual picks) and then choose the threshold that has the highest precision

and recall.

How to determine the threshold

What you need:

e Matlab R2012b
e findcalls.m
e autodet.m
e DetPickCompare.m

for automated blue whale B call detection

1. Open findcalls.m, autodet.m, and DetPickCompare.m in Matlab editor.
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. ¥ F: v Groundtruth Logging » SiteH »
B Editor - F\Matlab code\blueBdetector\findcalls.m

findcallsm = | autodetm

#| DetPickComparem %

Details

Select 2 file to view details

function findealls (rIdx, halfblock, block, gap, offset, startTime, endTime, filer,

% Adapted from David Mellinger's
% smk 100

ETETETETEIEIEIEIEIE323%3E configuration

% Define the spectrogram correlation kernel:
$2009-50CAL33HM
startF [46.8 45.8 45.1 44.9]: % Hz
endF = [45.8 45.1 44.9 43.9]; % Hz
startT = [0 1.5 3 4.5]: % s
endT = [1.5 3 4.5 10]; % =
bandwidth = 2.0; % Hz
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% Hz
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% Define the peak detection parameters:
nbds = 5.0;
thresh = 45;

% Define the spectrogram parameters:
gramParams = struct( ...
'frameSizeS', 2.0, ...

'overlapFrac', 0.5, ...

'zeroPadFrac', 0);

% frac (0,1)
$33TIITIIIITILLIILLIILILY end of configuration ITIIIIIIITIIIIIILIIINGN

% Read in data

% spectrogram frame size, s
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2. Click on findcalls.m and replace the kernel values in black text with the kernel values for
the dataset you are working with. Your kernel should consist of 5 values. Replace the
numbers in the line with “startF” with values 1-4 of your kernel. Then do the same in the
next line (beginning with “endF”) except with values 2-5 of your kernel.

(ﬁndcalls.m xl autodetm % | DetPickComparem %

1 function findcalls (rIdx, halfblock, block,

2

3 $ Adapted from David Mellinger's

4 $ smk 100219

> Replace values with
: kernelvalues1-4

-

) 2009~-SOCAL33M new code

10 - scarcF = 1[46.8 45.8 45.1 44.9] $ Hz

11 ~ endF =[045.8 45.1 44.9 43.09) |Emtmmiin Replace values with
12 = startT = [0 1.5 3 4.5}); $ s kernelvalues 2-5
13 - endT = [1.5 3 4.5 10]; % =

14 - bandwidcth = 2.0; § Hz

15

16 $ 32 ~-OCNMS

17 47 7 7.2 6 9 46.23

18 - {47.18 4 45.43

19 = 5 3 %

20 = {1 g 4,52 : s

21 2 $ Hz

22

23

24 % Define the peak detection parameters

28 - nhHS = S N

3. Scroll down a bit in findcalls.m to the line that starts “thresh =”. Replace the threshold
that’s there with the threshold you are going to use (usually begin with 25).
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a5 % Read in data
36 — daca = ioResd¥WAV(in_fid, hdr, stapcTime, endTime, hdr
17 ftype, filename):




4. SAVE the findcalls.m file (you will know a file has been saved if there is no asterisk after
the .m — ex: findcalls.m* is unsaved, findcalls.m is saved).

5. Click on autodet.m. Replace the purple text after “filename” with the location of the
Xx.wav you made your groundtruth from, followed by the specific name of that x.wav file.
Replace the purple text after “outfile” with the location where you would like Matlab to
put the output from the detector (this will be easiest if you have a folder specifically for
thresholds) and the name you would like that file to be called (typically something like
SOCAL47H_thresh25.xls where you have your deployment info as well as the threshold
you are using). NOTE: when entering locations for where Matlab should look for files
and place them make sure you don’t delete the * at either end of the location)
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12 - cutfile = F: TH_threshdS.xls'|;
13 t cextfile = 'I:i\daca’\SOCALWYRN.TxT":
14
15 = block = 2250: % = |pcation whereyou want
16 = atartTime = 0O; detector output to go Name of detector output
17 = halfblock = block/2:
18
19 - feype = 2; %Yconfirm xwav
20 = if isempry (scrfind(filename, ".x.wav'))
21 — frype = 1:
12 = end
23
24 YWrice xwav file name into excel sheet
25 = in_fid = fopen(filename, "@'):
26 = out_fid = fopen(outfile, 'a'): ¥ Open xls file to write ©0
27 fprincf (ouc_fid, ‘&sin’ il a i
29 T
30 1 tfile, col 13
31
32
= hdr = joReadiWAVHeader(filename, 'foype', ftype); %read in header infc
34

6. Click Run.

7. Matlab should start analyzing the x.wav. You will see its progress in the command
window as it moves through sections of the x.wav - this will take a few minutes.



8. Once Matlab has finished running you can open the xlIs containing the automatic
detections. Convert the cells containing detections (first column) to a time format. Using
the first and last detection you noted from your groundtruth, delete all of the detections
that come before and after your manual picks. Then, convert the detections to a
number format.
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9. SAVE the excel sheet to replace the unedited detector output.



10. The optimal threshold should be somewhere from 25-45. Continue to run autodet.m

and increase the threshold by 2 each time you run it (ex: start at 25 and change the
threshold to 27 for the next run, and continue until you’ve run at a threshold of 45).
Make sure you change the threshold in findcalls.m and save that as well as changing
your output file name in autodet.m before you run autodet.m again.
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11. Once you have run through all the thresholds, edited each xls file so that it contains

only detections within the timespan of your manual groundtruth and converted all
detections into a number format, click on DetPickCompare.m.



12. At line 6 you can enter the location of your disk or the location of the folder containing
your manual picks.
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1 ffunccion DecPickCompare

2 &C 1 xlax file A

3 kC all cimes o numbers “

4 Change path to your diskfwhere

z N prresres | ——" Your manual groundtruth log is

. 1 . i .es... located

g sl excel fil read fil ith manu picks

3 - [infile, inpath]=uigetfile(**.xls", 'Select a xls file with manual picks®):
10 = if isequal (infile,0)

1 - diap|*Cancelled button pushed®):

12 = reTurn

14| = and

14 inpath L

15 infile ' SOCAL449H_Ju =1

18

11 = "“",infile), "Detections');

18 Matlab times:

15 = pmatnum = cnesi(aize (pnum)) . *datenum|" =Dec-1899" ) +pnum;

20 = maize=size (pmatnum) r %¥aize of the manual picks

P4

22 tload directory of detecticns

23 = locacion = uigecdir(inpath,’ x t rA0 ¥
24 ¥ location 'FivLogoinghSic

25 — dfile = dir(screat|locacion, "=

26

27 Inicisals misses and falass

28 = F_p:e: = zaros(size(dfile, 1),1);

28 = F_rel: = zaros(size|(dfile, 1),1);
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33 tlocation ‘G:\Data‘\Research\SOCAL habitat modeling'\testAUG17':
- lengname = length(dfile(l,1).name)=4;

35 = [dnum, txt, raw] = xlsread(strcac(locaciom,')',dfile(k,1).name(1:lengnams))];
36 Yconverc to Haclab cimes

13. Click Run. Matlab will prompt you to select an xls file with manual picks. Select the xls
file that is the groundtruth for the dataset you are working with. Matlab will then
prompt you to select a directory with xls files with detections at various thresholds.
Select the folder where you have all of the files at different thresholds.

14. Matlab will quickly run and compare your manual picks to the detectors picks and will
output the number of missed calls, true calls and false calls in the command window.
Matlab will also produce a ROC curve of the different thresholds.



15. Determine which threshold is optimal using the ROC curve and the precision and recall
values produced by Matlab. (Precision and Recall values will appear in the workspace
window in Matlab. Double click P_prec and P_rec to see these values). NOTE: Ideally
precision and recall will both be 0.85 or higher (try to stay close to that) — when
choosing the optimal threshold keep in mind that you want to have a balance between
precision and recall.
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16. Save your ROC curve (either in its own folder or in the folder containing the different
thresholds) and make a note somewhere of the exact precision and recall values of the
threshold you are choosing.



