How to generate a kernel
for automated blue whale B call detection

Generate a kernel for spectrogram correlation using at least 30 excellent-
quality B calls, each at least 24 hours apart. The kernel is comprised of four
segments; this guide will show you how to collect frequency (Hz) values at
fixed time intervals (0, 1.5, 3, 4.5, and 10 seconds) and average these values
to determine the kernel.

What you need:

 Matlab R2012b

* ‘triton1.81-20120218-kernel’ — with ‘kernel_gen.m’ file
* ‘loadKernelPicks.m’
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1. Update the kernel_gen file in ‘triton1.81-20120218-kernel’
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FLE ’ BT | NAVIGHE | BREA |Nr§! RUN _

@ EE L »E > titons » triton] 81-20120218-kemel » ¥R
Current Folder ® i 81-20120218-kernel\kernel_gen.m Workspace ®
Name « | kenel_gen.m X Name « Value

i‘j ?n?t_coovddisp.m ol BT | = [:|
é]fn!t_ltsadata,m 31 - [Jfor a = 1:length(box)
a?n!:_ksatpalrams.m A= [C, I] = max(box(:,a)); $where I is the row Index, C is the value
8 :::t;g:al:\.m SRl Freq(a) = boxFreq(I):
oy 34 - rend =
ﬂ initLogctrl.asv
a initLogctrl.m H
@initparams,m 36 $Now pick out time indices of interest....
@initpulldowns.m 37 $Find the max of the first 5 points...make that the start.
7] initwins.m 38
i‘a inp! i 39 - firstM = max(Freq(1:10)):
} | 40 - where = find(Freq == firstM); 15
€y 41 $Every 5 bins = 1 sec of time. Truncate after 50 pts (ie 10 sec)
’a little2big_2byte.m 42 - FreqNew = Freq(5:54);
7] little2big_4byte.m | 43
;{‘j loadbar.m 44 - Call(l) = FregNew(1):; .
':JloﬂdTF-m 45 - | Call(2) = nanmean(FregqNew(5:10)); $1.5s U pdate W|th curre nt A=
é]'og_close»m 1|46 - | call(3) = nanmean(FreqNew(13:18)); %1.5s
7% log_closewindow.m i 47 - Call(4) = nanmean (Frei : ;%1 m 1 rYI i
] qNew (21:26) ) ; 31 d I t f t
fj :og_clo's.ewmdow.m,bak 48 - Call (5) = nanmean(FregNew (48 e p Oy e n I n O r a IO n
] log_entries.m -
49
#
é:g:—::;:"r‘:"'m [ []50 - | newdacFile = [ [ElaA®ER] Scall.mat']; 7] i \ y
log_open.m bak S save (newatEile, \Calli) s Command Histol ®
?ﬁl i K 52 = -disp(['B call characteristics calculated and saved.']): B,
og_pick.m = o %-- 5/8/2013 3:12 PM --
’a logcalbds.m £
@ logfmap.m 94 =
E] logpld.m 55
7] ltsa_delimiter.m 56
#) make_multiovav.m 57
a mk_headSummary.m 58
5‘_‘] mk_ltsa.m 59
a mk_node.m 60 L
f;_j mk_tree.m 61 =
7] mkspecgram.m
g e aed Command Window (O]
B mation m Tl >
kernel_gen.m (MATLAB Function v
kernel_gen(buttonH)
¢!| kernel_gen(buttonH, varargin)
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2. Run ‘triton1.81-20120218-kernel’
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G EE L o> E > titons > tritonl 81-20120218-kernel » v R
Current Folder (O Command Window ® | Workspace ®
Name « Name ~ Value

@ | help - Triton version 1.81.20120218
@ java P
J. log_data Clearing all windows to begin Triton

’a addChild.m Now loading Triton initial screen...

’a audvidplayer.m E

7] badfield.m Ao

’a bin2xwav.m

a calc_ltsa.m

’a changePlotParams.m
f;‘] check_dirlist_times.m
ﬁ‘_‘] check_ltsa_time.m
Q check_time.asv

’a check_time.m

";‘_‘] circlem

@ ck_ltsaparams.m

’a ckFirmware.m

'a closefigure.m

@ control.m

ﬂ control_log.asv

E] control_log.m

@ control_tsa.m

fﬂ coorddisp.m

< m »
’a date_epoch.m [ |
'?‘:] dateoffset.m Command History ®
adblnit.m B-%-- 5/8/2013 3:12 PM —-
";‘_] dbSubmit.m +~which triton
77 dd.exe G

a decimatewav.m *-triton

’a decimatexwav.m

ﬁ‘_j decimatexwav_dir.m

’a decompressRawHRP.m

7 difftime_dirlist.m

) disp_headSummary.m

7] disp_msg.m

la disp_pick.m

@ disp_sect.m

P dicnlaubut m
kernel_gen.m (MATLAB Function v

kernel_gen(buttonH)
Ql kernel_gen(buttonH, varargin)




3. Find a nice B call. Using the cursor, draw a box around the call, press ‘B’ to input
timestamps.

I\SOCAL47TH\SOCALATH_disks01-04_df100\SOCAL47H_d01-04_df100.Itsa

Frequency [Hz]

atl
b

Time [hours]
10/15/2012 02:57:35 Fs = 2000, Tave = 5s, NFFT = 2000
B=0,C=250

I\SOCAL47TH\SOCAL47H_disks01-04_df100\SOCAL47H_d04_121012_152230.d100.x.wav CH=1

Frequency [Hz]

Time [seconds]
10/15/2012 17:52:50.500.000 Fs = 2000, NFFT = 1200, %O0L = 95
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4. Double check the timestamp. Select ‘Generate kernel’ from the Tools menu.

Generate kerel | 51.7 Hz

2012-10-15 17:53:15.010 38.3 Hz ORE s = DAL ER

Last log entry Blue Whale B 2012-10-15 17:52:58 2012-10-15 17:53:15

Mysticetes v %Bme Whale These picks are not logged.

E -2012-10-15 17:52:58.090
_2012.10-15 17:53:15.010

Comments:
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s e A @ H ‘6_ % E:A ‘_“2!} & @ @ Search Documentation pe
L’QL E.‘LP (i (5] Find Files

New New Open || |Compare VARIABLE | CODE | SIMULINK | ENVIRONMENT = RESOURCES

w 2 2 w w w w w
FILE
3l <= = 51 3= | » L » SOCAL47H » SOCAL47H_disks01-04_df100 »
“{| Current Folder [Ol Command Win... ®  Workspace
Name = @) New to MATLAB? ' | Name =

LL] SQVYLCALS/M_DLdIL/ . fnidL oD Carcoa

EH SOCAL47H_Bcalll8.mat B call cha =
- SOCAL47H_Bcall19.mat call cha
£ SOCAL47H_Bcall20.mat ——
£ SOCAL47H_Bcall21.mat Zaia ona
] socAL47H_Bcall22.mat Saub S

] SOCAL47H_Bcall23.mat
= call cha
FH soCAL47H_Bcall24.mat

FH SOCAL47H_Bcall25.mat SALL cha
FH SOCAL47H_Bcall26.mat call cha
FH SOCAL47H_Bcall27.mat cand. cha

FH SOCAL47H_Bcall28.mat call chalo
% SOCAL47H_Bcall29.mat call cha
H SOCAL47H_BgauaQmat call cha
5. LOOk at the CU rrent FOIder == SOCAL47H [ call31.r vat call cha
. . || SOCAL47H_d0T=o_df100.ltsa call cha
win d ow in M atla b to see th e &) SOCAL47H_D1-4_LF_LKRxls call cha
|J] SOCAL47H_d01_120809_235100.d100.x.wav call cha
new .mat f | | e cre ated . 2] SOCAL47H_d01_120814_174845.d100.x.wav call cha

4] SOCAL47H_d01_120819_093845.d100.x.wav
|2] SOCAL47H_d01_120824_012845.d100 x.wav
4] SOCAL47H_d02_120809_234430.d100 x.wav
|2] SOCAL47H_d02_120901_194230.d100.x.wav

call cha
call cha L
call cha

|
Command History &

11 ch trit
IM PO RTANT: manua | |y add a |2 SOCAL47H_d02_120906_113230.d100.x.wav Z:n Zh: - g S _n P -
|| SOCAL4TH_d02_120911_032230.d100.x.wav v ) E et
1 |9] SOCAL47H_d03_120915_054344.d100.x.wav i RELEOD
number to the .mat fllenamel Ml ) socAL47H_d03_120919_213345.d100.x.wav Z:ii z;: L
. . Bl |2 sOCAL47H_d03 120924 132345.d100.x.wav
otherwise your next call will 2] SOCAL47H_d03 120929 051345.d100.x.wav T B
. 2] SOCAL4TH_d04_121003_074230.d100.x.wav eall cha
overwrite these Values. || SOCAL47H_d04_121007_233230.d100.x.wav call cha
|J] SOCAL47H_d04_121012_152230.d100.x.wav call cha
|| SOCAL4TH_d04_121017_071230.d100.x.wav call cha
SOCALA7H_Bcali31.mat (MAT File call ‘cha :
call cha -clear all
6. Check the values to make EH Name Value & e e

| £ can [48.3333,47.2222,46.6667 4...

call cha
call cha
call cha
call cha
call cha

triton

sure they make sense.

i~clear all

Wwwwowowwowwowowwowowwoowowwoowowwowowowowowwowwwowwowowwww

call cha| i
=-triton
<« [




Generate kernel 51.7 Hz

On Effort -= Off Effort

2012-10-1517:53:15.010 38.3 Hz

Blue Whale B 2012-10-15 17:52:58 2012-10-15 17:53:15

Mysticetes v ! {Blue Whale

These picks are not logged.

7. Don’t forget to log the call.

Log AFTER you check the

-2012-1 0-15 17:52:58.090

values in case you decide to

_2012-1 0-15 17:53:15.010

Comments:

scrap this call.




8. Once you’ve finished picking calls, run ‘loadKernelPicks’

...it may error out, but that’s ok. Just double check that the Calls variable is as big as
you expect (number of calls x 5 points). If you are loading calls from multiple
deployments, you must...

Current Folder ® | Editor - E\code\loadKernelPicks.m (OISl Workspace ®

Name loadKernelPicks.m Name Value

1
Al % Ch ta i EE[Calls ] <05 double>
i B ot i ...rename the - =
f = S cDir = uigetdir (defdir, Call Data'): |av| cDir 'H:\Analysis Dj
SOCAL4TH kernelp nk-image 4 $ if the cancel but loaded so exit this script C I I 1 bI €| d <024 struct>
SOL_%HZH"L'em‘:““ k-audio 5= if strcmp(num2str(cDir),' a S Va rl a e ve| defdir &
=] ;gé;\t:é:\j‘-;a"”?p e t’ mk-image 6 — disp('Canceled Button Pushed - no directory for call data') 22 filename 'SOCAL46M_H
um _Bcalll.ma ) LS H ave] <92x38 char>
o socaeu sz e each time to = M
[ SOCAL46M _Bcall3.mat 3 : ot -H fnamesz 90,38]
un| 9= disp('Load call data from directory : ') = £
[ sOCAL46M_Bcalld. mat f I h H HH fnsz [92,38]
I 10 - disp(cDir) L1 T -
Hj SOCAL46M _Bcall5.mat re e Ct t I S 1 nfiles 90
£ socAL46M Bealls.mat Sl o
[ sOCAL46M_Bcall7.mat 12
[H SOCAL46M_Bcallg. mat 13 ¥ Displa e O re yo u r u n
FH sOCAL46M _Bcall9.mat 14 $ cDir tHard code option
@_] SOCAL46M_d01_Bcalls_MarchApril_JSB.xls 15 H M
@J SOCAL46M _kernelpicks_smk.xls 31 g d = dir(cDir); It a ga I n ese
tﬁ SOCAL47H_Bcalll.mat = fn = char(d.name);
Hj SOCAL47H_Bcall2.mat 18 - fnsz = size(fn); 3 2 hidden files
H; SOCAL47H_Bcall3.mat 19~ Ename’ = £ (35 En1), 1) B
tﬂ SOCAL47H_Bcalld.mat 20 - fnamesz = size (fname);
t@ SOCAL4TH Bcall5.mat 21— nfiles = fnamesz(1): <[ i »
@ zggﬁ'[:;:-:‘a::g"“’t 22 -  disp(['Number of files in cory i c " =
call7.maf ommand Histo )
oo socau, 2 d update the deployment - ’
!;QSOCALUH_BcallS,mat Sa cd (cDir) ---a n u a e e e O en S-%-- 5/8/2013 3:32 BM —-
[ SOCAL47H_Bcall9.mat < c 2 2
FH SOCAL47H_Bcall10.mat 25 - for a = 1:nfiles . f . f. d h “~loadKernelPicks
EH SOCAL4TH Bealitt.mat 26 ) : . INTO sO It can Tind the A
[H sOCAL47H_Bcall12.mat i filename:= 1
£ SOCAL47H Bcall13.mat 28 . t t f | . t h
£ SOCAL47H Bealli4.mat 29 * ifiexist(filenane; a p p rOp rrate .ma lnes in e
[H sOCAL47H_Bcall15.mat 30
(H SOCAL47H Bcall16.mat 31 - load(filename) d H t
£ SOCAL47H Beall17.mat 32 - Calls(a,:) = Call; Irecto ry -
Hj SOCAL47H_Bcall18.mat o o)
EH SOCAL47H_Beall19.mat Cpromand Window 2
FH c0ral 470 Reall?n mat 2 >> loadXernelPicks
Details b Load call data from directory :

H:\Znalysis Detectors\SOCAL 2012 - for ROC
Number of files in directory is 90
Error using load
Unable to read file SOCAL46M BcalllO.mat: No such file or directory.
Select a file to view details
Error in loadKRernelPicks (line
load(filename)

fe >>




Workspace

Value

<9x5 double>
10

‘H:\Analysis DJ
<92x1 struct>

'SOCAL46M_E
<92x38 char>

Open Selection Ctrl+D

Save As...

Copy Ctrl+C
Duplicate

Delete Delete

Plot Catalog...

Delete the other
variables,

4

Workspace

Name ~ Value

2ufSOCALI6M <9%5 double>
...and rename

the Calls variable.

<

I r




PUBLISH

v < [ =] p I E?d 3
| & S 2 = [2 k_l> [=] Run Section
Breakpoints Run Runand Runand @ Advance
i L4 Find « - v Time  Advance
| NAVIGATE BREAKFOINTS | RUN

-0
B Editor - Untitled* [GI @ Workspace ®
loadKernelPicks.m % | Untitled* x Name ~ Value
1 M| socatssm <9x5 double>
2 all = vertcat (SOCAL46M, SOCAL47H, SOCAL47N):; EHSOCALUH <31x5 double:
3 (] socaL47N <40x5 double
4 kernel = nanmean (all) —| EH an <80x5 double
{1 kernel [47.4236,46.82
In a new .m file or in the command window:
9) consolidate your variables from each deployment using vertcat,
and
. Command History ®
10) take the mean to get your kernel values. | like to use nanmean. B-3-- 5/8/2013 3:32 B —
i~loadKernelPicks
cle
- all = vertcat (SOCAL46
~+kernel = nanmean(all)
Command Window ®
>> all = vertcat (SOCAL46M, SOCAL47H, SOCAL47N):
>> kernel = nanmean(all)
kernel =
47.4236 46.8264 46.3380 46.0301 45.4063
fx >>




