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1 3U3BE: Xeno-Canto 2Bk BB KUEREE

xXeno-canto

Sharing wildlife sounds from around the world

L

About v Explore v Upload Sounds Forum Mysteries Articles

20 years of XC! All groups
e — XC178537 &
D 0:00 20230 D Collection St
4 BE(EXRH Phoebastria immutabilis - call, 1007580 R
- - clappering bills
Ll - ¢ 980528 IC

david m

827279 B
Xeno-canto was launched on May 30, 2005. Twenty

2 0 e a rS O F years ago! And it is still alive and kick'ing.We've 12996 S
. written a short article on those years. Have a

12894 S

read, and perhaps, by way of a present, comment

with your Favourite XC experience. And yes, we are 11985 R

. keen on birthday presents! What better day than
uﬂ - to start donating to XC. Any gift helps us not only 18552:55:10 R
e to continue, but it also helps us to send the
’ s an " message that open data is not free: that it involves 900530 R
"y r. H q o
time and money, and that there is a community
""'“' —— that realises and values that. More...

Latest New S

. Blue Wildebee:
What is xeno-canto? ue Wiidebee
Hylodes fredi

xeno-canto is a website dedicated to sharing wildlife sounds from all over the world. Whether you are a research scientist, a .
N . . N . - . Lesser Asian Y
birder, or simply curious about a sound that you heard out your kitchen window, we invite you to listen, download, and
explore the wildlife sound recordings in the collection. Black-bearded
David's Myotis

But xeno-canto is more than just a collection of recordings. It is also a collaborative project. We invite you to share your own
recordings, help identify mystery recordings, or share your expertise in the forums. Welcome! More...

BANERTEREXR, RERNBIBEESZTFE  Xeno-CantofFEABAINEIER, ZFEH
ERNARMERMNEZWHMREHRERE, RETEEN. FEVMRENEUEERNG
15RE, BUALEZMRAFAAIWRNERTIR.
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2.2 B F Mathematica B9 B s EIETE S

Preprocessing / Utilities

Inputs

species_list.csv

species name
(query)

base directory

neededN
(default 50)

index
(species serial
number)

LoadSpeciesList
Read CSV

Cache speciesData

i

ToChineseName

Look up speciesData

Return Chinese name

Core Pipeline Architecture

BatchDownloadXenoCanto
(¢ Hterate species list
( DownloadXenoCantoSpecies
[ Get Chinese name ]
[ Create species directory j
UrlRetrieve

[ BuildqueryURL |

Fetch initial page

[ Detect total pages ]

Download MP3

Count success / fail I

[Retum summary record J

< Loop over pages
( Fetch Page i )

Loop: download each MP3

Count success / fail
| Return summary record

.

( Append results ]

L>( Export download_log.csv |

Y

Output Head
species MP3 folder
(per species)
download_log.csv

summary record
for each species

il
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BRIELR R ICMEFS (Core Purpose) %I (Inputs) JR[E]{E (Return Vali
(Function Name)
LoadSpeciesList IEFEFMFTIR: key (CSV X{4#812), |Integer
MIEERT CSV baseDir (INFATIEFEE
XARIEERMMHER ( (FLIERYERT B %) 3y $Failed
PRXEE) , HE-
HEANAGFEUEEE
IRIFEE,
ToChineseName EFEYFRAIR: name (XM R)  [String XIMAIHFX
RIEENEHAFHTI R gy $Failed
, IEENBITE TR
BEHHERRAIIN .
X E,
UrlRetrieve BN T hpdiz: key (¥Fh3), neededN |List
SR, 500 (PIIZE, (BEZ1TTH
Xeno-Canto FRER kI E) 2 URL
Wi, BohiRBIFHIE". FRIBAVTIR)
BB ST, MERIE"
EHENEIMXHFT
PR,
DownloadXenoCant™. | FEEMIFHEIN: HE- |index, species, Association
oSpecies TIPS baseDir, neededN (BETHES
H32, WFgmsS . BIR FEKEX,
UrlRetrieve . BEEXx. FAFHEIER)
SRENBEHE, THHE)
REE—THEMXMH
, HMETHIREF
IR INS KIK,
BatchDownloadXen™. |{tE4MES5 HEICHE: csvPath, baseDir, String
oCanto ERTNEREREL, neededN (REERBAE
EIEEEENYFTIR (NFFIRERE . XHHITEED
, BRI BB x. %)
TTHEES, THHE)

HEEHTAE, K-
FBERCEHSE
F—1n Csv

HEX .

= (* ==============================================*)

(* ==============================================*)
(* ==============================================*)
(*Module 1l:LoadSpeciesListx)
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(«INEE: BN species list.csv HEFEER (SHER) »)
(# ==============================================4%)
ClearAll[LoadSpeciesList];
LoadSpeciesList[key_String,
baseDir_ : FileNameJoin[{$UserDocumentsDirectory, "XenoCantoDownloads"}]] :=

Module[{cstath, raw, total}, («H#E CSV X{H5EEIREZE )
csvPath = If[FileExistsQ[key], key, FileNameJoin[{baseDir, key}1];
(*MEBEEFEME )
If[! FileExistsQ[csvPath], Pr'int[" CSV XHEEAREFEE: ", cstath];

Return[$Failed] ;] H

Print["  EZEMEMHE, BHE..."];

(*3N\ CSVx)raw = Import[csvPath, {"CSV", "Data"}];

total = Length[raw] - 1;

(*MERKL*) GHHRHERSNEIE)

Monitor [ToCh‘ineseName‘speC'iesData = Table[Pause[0.00l] H

(IEHIHESER+) raw[i], {i, 2, Length[raw]}],

ProgressIndicator[i, {2, Length[raw]}] ] H

Print[" EmMEMHR, # ", total, " FiER. "];

Length[ToChineseName speciesData] ]

(* ==============================================*)
(*Module 2:ToChineseNamex)

(+IDEE: ERFEEPEKDPE)

(* ==============================================*)

ClearAll[ToChineseName] ;
ToChineseName[name_String] :=
Module[{match} , If[! ValueQ[ToChineseName speciesData],
Print [" HHIETT LoadSpeciesList[] EHAFIFIE, "] H
Return[$Failed] ;] H

match = SelectFirst[ToChineseName' speciesData,
StringTrim[#[2]] == StringTrim[name] &];
If[match === Missing["NotFound"], Pr"int[" KL v, name] ;

$Failed, match [[3]]] ]

(* ==============================================*)

(* ==============================================*)
UrlRetrieve[key_, neededN_: 50] :=
Module[{pageCount, urlList = {}, i, keyStr, xml, allStrings, downloadLinks,

currentUrl}, keyStr = StringReplace[ToString[key], " " > "+"];
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currentUrl = StringJoin[baseUrl, keyStr, baseUrlFirstSuffix];
Print["  Fetching initial page for ", key, " ..."];
Quiet[Check[xml = Import[currentUrl, "XMLObject"];
allStrings = Cases[xml, _String, Infinity];
pageCount = Max@ToExpression@StringDrop[Flatten[
StringCases[allStrings, "pg=" ~~ NumberString]]l, 3], pageCount = 1]];

If [pageCount < 0, pageCount = 1, {}, {}1;

Pr'int[" Total pages found: ", pageCount];
i=1;
Wh'ile['i < pageCount && Length[urlList] < neededN,
currentUrl = StringJoin[baseUrl, keyStr, baseUrlSuffix, ToString[i]];
Pr'int[" Fetching page ", i, " .. ."];
Qu-iet[Check[xml = Import[currentUrl, "XMLObject"];
allStrings = Cases[xml, _String, Infinity];
downloadLinks = Flatten[StringCases[allStrings,
"https://xeno-canto.org/" ~~ NumberString ~~ "/download"]];
urlList = DeleteDuplicates@Join[urlList, downloadLinks];,
Pr'int[" Error fetching page ", 'i];
Continue[];]];

Pause[RandomReal[{1.0, 2.5}]11];
'i++] H

Print[" Retrieved ", Length[urllList], " valid download links."];

(*Print[pageCount];*)
Take[urlList, UpTo[neededN] ]] H

(* ==============================================*)

DownloadXenoCantoSpecies|[
index_Integer, species_String, baseDir_, neededN_: 50] :=

Module[{spec-iesD'ir, urls, total, successCount = 0, failCount = 0, fileName,

targetFile, chineseName}, chineseName = ToChineseName[species];

speciesDir = FileNameJoin[{baseDir, StringJoin[ToString[index], " ",
StringReplace[species, " " " "], " (", chineseName, ")"]}1];

If[! DirectoryQ[speciesDir],

CreateDirectory[speciesDir, CreateIntermediateDirectories » True]];
urls = UrlRetrieve[species, neededN];
total = Length[urls];
Print["  Start downloading ", total,
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" files for ", species, " (", chineseName, ") . .."];
Do[f-ileName = StringReplace]
StringCases[url, "https://xeno-canto.org/" ~~ id : NumberString ~~
"/download" :» (id<>".mp3")][1], ".mp3.mp3" - ".mp3"];
targetFile = FileNameJoin[{speciesDir, fileName}];
Qu-iet[Check[URLDownload[url, targetFile];

successCount++;

Print[" [", successCount, "/", total, "] ", fileName];, failCount++;
Pr'int[" Failed: ", url];
Continue[];]];

Pause[RandomReal[{1.0, 2.5}]];, {url, urls}];

Pr'int[" Done! ", successCount, " / ", total,
" files downloaded successfully, ", failCount, " fa'i'Led."];

<|"No" -» index, "Species Name" - species, "Chinese Name" - chineseName,
"Total Links" - total, "Success Count" - successCount,
"Fail Count" - failCount, "Timestamp" -» DateString[

{llYearll’ II_H’ IlMonthll’ H_ll’ IIDayII’ " Il’ llHourll’ Il:ll’ HM-inutell}] I>];

(* ::::::::::::::::::::::::::::::::::::::::::::::*)

(* ==============================================*)
BatchDownloadXenoCanto[csvPath_, baseDir_, neededN_: 50] :=

Module[{spec-iesL'ist, total, results = {}, row, logFile},

If[! FileExistsQ[csvPath], Print[" CSV file not found: ", csvPath];
Return[$Failed];];

speciesList = Import[csvPath];

(*BEEE—1TRK)

specieslList = Rest[speciesList];

total = Length[speciesList];

Print[" Loaded ", total, " species from CSV."];

Do[row = speciesList[il;
Print["\N======z=z===z=z===z=z====z====z=======""];

Pr'int[" Processing [",

row[1l], "/", total, "]: ", row[2], " (", row[3], ™) "|;

AppendTo[results,
Quiet[Check[DownloadXenoCantoSpecies[row[1], row[2] , baseDir, neededN], «|
"No" -» row[1l], "Species Name" - row[2], "Chinese Name" - row[3],
"Total Links" - 0, "Success Count" -» 0, "Fail Count" -» "Error",

"Timestamp" -» DateString[][>111;, {1, 1, tota'l.}] 5

(»fR7ZH3E*) logFile = FileNameJoin[{baseDir, "download log.csv"}];
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In[+]:=

In[+]:=

Export[logFile, Prepend[results /. a_Association: Values[a],
{"No", "Species Name", "Chinese Name", "Total Links",
"Success Count", "Fail Count", "Timestamp"}]1;

Print["  All species processed! Log saved at: ", logFile];

logFile];

(* ::::::::::::::::::::::::::::::::::::::::::::::*)

(* ==============================================*)
baseUrl = "https://xeno-canto.org/explore?query=";
baseUrlSuffix = "&dir=0&order=qual&view=0&pg="";
baseUrlFirstSuffix = "&dir=0&order=qual&view=0";

(* ==:::====::::::========:::::::::::::::::::::::*)

(* ==============================================*)
baseDir = FileNameJoin[{$UserDocumentsDirectory, "XenoCantoDownloads"}];
csvFilePath = FileNameJoin[{baseDir, "species_list_for_download.csv'"}];

(*CSV X{&Rk: No,Species Name,Chinese Namex)
LoadSpeciesList["species_list_for_download.csv", baseDir];
Pr'int[" Testing Translation Module: \n Chinese Penduline Tit - ",

ToChineseName["Chinese Penduline Tit"] ];

If[!DirectoryQ[baseDir],
CreateDirectory[baseDir, CreateIntermediateDirectories -» True];
Print[" Directory created: ", baseDir],

Print[" Directory already exists: ", baseDir]];

[EFEINEMTRR, BHR. ..
EmEmmME, # 9 FioR.

Testing Translation Module:
Chinese Penduline Tit - HfEZ#

Directory already exists: /PathToUserDocuments/XenoCantoDownloads

Usage:

BatchDownloadXenoCanto[csvFilePath, baseDir, 50];
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Loaded 9 species from CSV.

Fetching initial page for Plain Prinia ...

Total pages found: 10

Fetching page 1 ...

Fetching page 2 ...

Retrieved 60 valid download links.

Start downloading 50 files for Plain Prinia (83k#8%) ...
[1/50] 1040996.mp3

[2/50] 1040995.mp3

[3/50] 1030827.mp3

Done! 50 / 50 files downloaded successfully, 0 failed.

All species processed! Log saved at:
/.../Documents/XenoCantoDownloads/download_log.csv

2.3 AutoDownloader A ™MZILVE 8

=R BETRHSREAINRIERE Web BT 5 SMEUENE

ZRERZODNEGMRER, ETERFTESN. ETENFRARNMMRSXABETAN, &
MK A Mathematica BN SHAXEAIER AR, HESTESRNEBIEMEERE, MERLRE
FHTHIERNNEREUSBE, ERMERKENT HTMLIRIBEHITXARLE, &2 EMIGETiRS
MR NTEIMRRR, AutoDownloader NI5E@IE xml = Import[currentUrl, "XMLObject"]
BT EEREA A — T EMANASRAIN, X—PNEGEET, BEBESEEITAINTI
1, T T aHREFZEEEERANEDNSEENR,

FELEEM E, TR B IEE SN B BRI SR IRENREE R,

B, EEIA O URL (baseUrlFirstSuffix = "...&order=qual..."), BEiZIFK
Xeno-Canto BB SR ER B HIFIAR, RE—FMISHI S, WHFOERIBZE
TIRAENEIRRSS=S, R TIRIENEEMN—TFTEMERSREN,

ER, UrlRetrieve BREXHAI While[i <= pageCount && Length[urlList] < neededN] fE¥f
B, MET—ITEERNENG., EXNSEEEFRETIH, meiFainiZEiRmAvpEE
HE, —BHREAFENXN needed H3K, FESIENMEIEFEMNMLEZIER, WMAMTE THE
FIMBRR, XNTFANMERIEREEXEE,

&g, EHIBRIRE—F, Flatten[StringCases[allStrings, ...]1] RIRIFETRREE
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Z%E., stringCases AHITRIAMERS, HIRMEGRABEE—TREIR (BIA ((Link1},
{link2}}) , XMETEHIZLLE, Flatten[] REA—MRERGHNSRAN, HFXMHAM
MPNREEWEFE", BEA—PTFF. F—H—HIIR (Linkl, link2, ...}, Z—FFMN
W)y, FMEILT Mathematica FEERIE/ER A “MB L EIEABES, EHRAET TICRIGEIE
EMZLER, REHANTHRENHERAS—. LAITANAESHE, ABRTEMLRE
RORRE MR T IR STIREE,

=R BTRANAEDTNSEZSEREET

RE& AutoDownloader HFIAIN LA S 2 T3 Xeno-Canto 2 I8SZHH, BHKRIZIT, 15312
HZONXADTSEALEZE, EENRaBRMMeLZAM, FHEERMURINIIIERK
A, #WRERTBEEMESATROEBIBMEVES P, XA T Mathematica B ERF S 0EM
BXRBAERREIN S, HIBR TZIMBEA— M BRAIEREEZNEKRE

HBFAMEATET urlRetrieve RENPEIEIRENAVIL/OZEE: allStrings = Cases[xml,
_String, Infinity]; BC& downloadLinks = Flatten[StringCases[allStrings,

pattern]]. XTAGHBAZAET, EFMEXTNEMRM T T AIERENDER:

m 1. URL FRIREN : EEXIIBE#nH baseurl fl baseUrlsuffix H/LNFEFETEENX ., Bt
BB S—T WG, FIN—PELZEBRIE, REBX/ITNEE=ERZERBIERNIEER URL I

BIA],
w2, BIRAEX : FEEZEMTTEHFIRBIMES, TEHMH stringCases Y pattern /R
. EHAIIBA, XMEXE "https://xeno-canto.org/" ~~ NumberString ~~

"/download", TR oM & ks,

WME, KE—TEMNES: BNBEMN—TEARNEXXNIG L, RIBEEURMETHHEME
B K PDF $43%, 1% AutoDownloader B FRIGHE a8 :

» [Ef baseUrl FXE, (FEIBMZFARMIEMEREO,

= {EE2Y UrlRetrieve BREH StringCases KB, HIRFWEBEIRMG PDF HEIZAUE
I, B0, BEFJEER "https://academic-site.com/papers/" ~~ __ ~~ ".pdf", JFX
TIEX B IRIEFRRER, BRI OEEMTMN 71T,

BE, BATIMERALE—MER. RFBETE UrlRetrieve FIENN/1LIT StringCases fURE, i
AIMARRMNERNERREUEXATRE . RREM. DOl SHEZMTIE. BT REMRBENT
Import[..., "XMLObject"] RFSWAVEBHMRNILES, XM 75 EX T EFFMIGHT HTML 4544
THEBRBIHENY., TIEEEERE— <> TEE, BEIEN— <button> i onclick T
fﬁF%ﬁ&(, R%E%%%Eﬁvﬁz$ﬂ2ﬂ, Cases ] stri ngCases ﬁjﬂﬁgﬁﬁiﬂmgfﬁiﬁﬁo

RAF 24" (HURLARINENX) S5“EAM” (H Import, Cases, Check, Pause FHMAY
FEEIITIESR) D BRI, {F13 AutoDownloader BIRZEI B EE T “BIEENA"MIEEN. ©
AEE—THHEMNIENER, ME—TERN. EFXFIEANDTHNENTHIERERR
HE, EBRRENATXITE. TIHBERINE. AREEDITERSSN, BRI THEN
AHEEIELIE T AN E G BN,

mR= WEREANEL2IV FE IR

EREXMHRNMEIED, B ESHELENREEEHEANPE, AutoDownloader &
H—ERO0RITH. WEREKN B2V RERIREN, WET —TREEITNRITSIZE,
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R T HAEBXNMERD . RSF[HEEERFEEERN, RARBRARETAES. X
MIEMNESEET, ENEMURERHS T MR E RN EHURE.

$—E, RLT DownloadXenoCantoSpecies REAERI ML FERHIR, XEM
Quiet[Check[URLDownload[url, targetFile];...]] HEMERANE—EHZ%., EENHNE
BRAIHRERT—B2 D XHNTH ., NMRED URL BANPHERY . MEEBINNRSZIRES
IR FEAKRY, check RFEMMIRXTRE, HUT failcount++ FHTENRIMBER, AEEI
Continue[] 8%, MHMINT SHRIKKMANTENR, BEH TFHIIRFOT XM, ZBR
TENXMHNRY, BRI EIE—IM FEMER G TE, LT HENR/ VR
.

BTR, BUTFMEANDOREL BatchDownloadXenoCanto FRJ“SFIPN " FEIHIR, i3
AppendTo[results, Quiet[Check[DownloadXenoCantoSpecies[...], ...]11]1 MiET RHH
FE, WEREEN—ER%. ERNRIPYREE DownloadXenoCantoSpecies ERENHIH,
TiEFE, BEr B MM INEELERRE. B, IREAEMELRR (MMHBE5IE
EFRHSHEIEBEREKM) , {#15 DownloadXenoCantoSpecies BRENAFRE T XIEWE—F
Check IR EIR, SHETRBMITRAM., NRFBEXEZEFRF, BMHETHES
MESFELL R, MITE, XPIMNEH check SIREIBR M REBILN, HMTTURNERA
R—IEX—THEHEHIRMEEM Association BIERFIEKRP, ARG, TEIASYPELIE CSVX
HHRIT— 1M, XMNERENEIRGENG, #WERTEMEASRREE™EKE, this
FTREREESZHUREMT, XRIMEETAET. TRPREBTHATNEB RS
IR ARE A,

=R BESEEBNSER T RBEW

AutoDownloader BUIRITHEEEZ —ETHMER M) 7 “BUES 2D B A% 0BG TR, X
FEERMUREZ—TEANTHIR, ME—TSEAT R, ZTHIFNBMEIELERE

R, HEaMAET, eRESHNAEKRD” (IETEMLM) MERNTR” (BlET
#H) PREHE, FRERARARBERINEERENT RIESTE.

X—ZRM B9 CMAIRFE BatchDownloadXenoCanto BERERS JMER
species_list_for_download.csv XM E ., BENERMFAE LIE, HMAXNEEN
CSVXHIRR, MHPRE—TEX T —TMIINESET (—MIM) , B8 TIESFIENAR
BUE (RS, WM&, PXHE) . 2 BatchDownloadXenoCanto jZshEt, BB
Import[csvPath], X PMIMBEIBEMHEINFPR, REEHXTIIER, KA DFHHR
TTIERRE. XMTRREREXRN:

w 1L AMENRT B SMRBREN, BEEMSHED THNME, AP XS Ea—
1T Mathematica fUE3, 1R FEEF Excel SEAINXAIREE2RT
species_list_for_download.csv X {4, 1EBHISEXEFRITTENR], XEFHESHIEIEN
FBRMIER A THREI THIREEENMRARTFH, WMAMREAT TERRNRIEM,

w2 ESH A RIS RE : TARMETHES, —RIETHAE TEEFTNLN, BTES
SIRZINELRY, AP AMBEME— T EEHTFTIMIARIIER, FORSTNIIRDHE
AT, E, EESEINTERE, FLARBREE CSVXH, BREMINTHNT, REE
FEITHIAS, BIVRISEIUESS AR REE(E,
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m 3. (KIZHYEAIE: DownloadXenoCantoSpecies ] UrlRetrieve SRR IRIT B
. BEYMBERNSHN RS, ENAROZXTIMBEMMERN, RATFTEHRES
ES. XMTEEABEEESEAR, 2T WAMER.

BEMEZ, XMEIEIERNAIZEM, & AutoDownloader M\— 1 — RIBIA IR AR T — M AI Ee
BETa"NEE. EAXNR. iSEANBIERER KR T —MIERZE AR
X, EXUAEEEXNLAHE, J4PNEMHTNESR,

RO ZSREANERENERZEHN BN TER

AutoDownloader MIYNZSEI T FHEIBEML, EREIZ MRITRR. N0 HRR KD
BEIfE, WET—TMESEX. HEEE. BERER. AT TEISERRENERENNRE
S TER. HESMFIAEERIEZFTEALTHNS MR, TEMESE— T BB
Ry, BRIMENEFETT L% T,

BREEFLMERIANT:

= JiE A\ (BatchDownloadXenoCanto): fENTNEACRE, ENFIEZEB CSVIESER, &
—UINE 2% —#, RINFEFES—MOAETS, ERROERNCTE, RATA
IS, WELR, HEREYERN download_log.csv BEIRE.

» FESEE K EN (DownloadXenoCantoSpecies): X PRI MBZEREMIMNTELEGE
HY, EFRIBIENS SR, TEEER“BIZEE" ToChineseName SRENFX R, ARBEHITIE
HEZTE (%0 createdirectory SIZFEMAIIXHER) , 1BE, ERIKE TS
UrlRetrieve EIREN T H L, EXNRRIIRG, EXERETHIIRE, IEXMINEEL
)”ﬂ, HEZF B —D1¥ 40 Association *%Etﬁ'\]mﬁﬁ%, REEBIEE,

= f#Hr28 (UrlRetrieve): ERVESHE—MAM: RIFEMIR, RABRMIL, Bieth (&R
2. ¥%) REOMAEEMN T EHEER. ERERINERENTTHBITZENRENR, 8
8. BIZRBURLIIK,

= #HIES A58 (LoadSpeciesList & ToChineseName): LoadSpeciesList TE{EEFFIART—
RS BEYMIP RN BRAEF, MET —TERXNAIREBIEFRL,
ToChineseName IJJIJ#J‘}EET EU Eqﬁﬁﬁﬂ’\]ﬁ @, E%gﬁqigf#\'yiﬁﬁﬂﬁﬁ% °

XA BRI R D EALE, AT MG TRENB—ITREREN". STRBMBE TR
FAR R, RMECKRERNE, FELEFMHNEMA (B8 Ml (REME) SEMAK
RERNME, ZRAMUEBFABRZ L. BRENEY, EEENE, SWET —TEEMRE
MEMLRE, EREGT—IHT (NRiT2iE) NESEASEmEEMEs, RITIE
LRIk,

2.3 BirdSoundRecognition_HK_SZ_Border T ENIEE

BHATE o IXeno-Canto R EFFRBARIC 0 Kl B AR X RIFKIAFNREHITSH

it, HERTREHRERSNMEEENBIN. BT EABMEIEE, HAIKINAEET
#9 BirdSoundRecognition_HK_SZ_Border (L AR IA S SMEIES, HE X466, B
E‘EARNALT GB, XPMEIVHTHIETIRIBNEIIESR, BEEEMBIFMEIESBNEME,
HREEEXRIKRELFENERE,
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xeno-canto
Sharing wildlife sounds from around the world O L e o IS e R e N A

V]

About v Explore v Upload Sounds Forum Mysteries Articles

Browse by Region

Choose a region of your interest by dragging a box over the map. To drag a box, hold down 'Shift’ while dragging your mouse.

= ' 0 RN - NANYUAN | THE MIXC
i X \ d o / RESIDENTIAL | Fsu
i Map Satellite  /aNeNy )“n\ ghenna? B [ Ping'an Imerrlg/tlonal DISTRICT
i o i &= GJ)Financial Center ~=BinhelBvag ey Shen
Shennan BV Y \ \ o b TxEmwRh L
PR ~— RESIDENTIAL_'_ U A&
115z Nz XIASHA™ 8 v D.gﬂucr,¥ B|nhe Blvd S o
= 0 ) S5, Y ) |l
i *E”ﬁ})j[ N/
SHAWEI FTERETT HURNGGANG ” ‘d
— WE SR }
\af\g =
\ Fua . ,
'. LOK MA CHAU
> EEM 54

9
® J it
Mo#?U.I;ESNENG FAIRVIEW. PARK YAL - - A
3 @ _FHTE L E TsueN F
.‘., 152 R 1Y £
# Hong Kong N . - | él'
J'FAU SHAN | Wetl ‘Park .~ @ Lam Tsuen prcH
L S <19 x C tryaR: k
Godgle £ = - : #* CountryiRark!
S e - ‘MHxBE N
[ y NAM SANG WAI —. 4l Keyboard shortcuts | Map data ©2025 1

Filter results...

395 Recordings from 116 species found in the selected region

st — 2, . SNl [~ 4/

E—=—%: EF Mathematica W EIB{ESAMESFIFIR
g o]

Hyllll:*ﬂz
—ERENSISEMoN LERB T RESNANE, @ s@ERNnELE—RTIFgtE
RIERIRA(EFS, Mg, FIARIE (spectrogram) . EHIE (Periodogram) Fl/EERIE

MEZFHNTE, NBISEREMUE LR MFERTONEEN. WREXIRRT
Mathematica FEEMEFARH, MEUEMREIEAIEERBEA LU ERE

3.LSER D B SRS #LRVIEIC B

AERHHETR, FEERIEZRER. BRREREMEHASERES, HINEEESH
ERAXER., TEARAH, EEHRBEES, TEFEEEHRT 2 kiz T . 2t

b, HEXRHUM-BEFZFENNARS, KRISEEHTREFETR THETIREHIBIENS

TRSRER IAHBHE SRR A MR ARL © . BFIU EMEBIE, —AERMRIET 2 kHz AOSRER, B
WD THMRBEREN SRISENEKR TN »—HE, RELRE 20 kHz (ZETERLS
KIBIESMERBMILET ARSI SATRISEREE) NRE T BRSHSXRSIBIEMRD, MM
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RIEFEAESHTRE, REKRE, BRKEEIREN 2 kHz E 20 kHz, MXBBTRAS
KISNEESRUEIRLE, MEEEIES TIEMRNER TRAERIFNSEM,

3.2. BB E S AR RAZ A AT EE

in[-]1:- audio2 = audioDataset["834484"]
Column[ {AudioPlot[audio2, FrameLabel -» "Raw",
PlotStyle -» RGBColor ["#4CCO9F0"], ImageSize » Large],
AudioPlot[HighpassFilter[audio2, Quantity[2000, "Hertz"]], FrameLabel »
"With High Pass", PlotStyle -» RGBColor ["#F72585"], ImageSize -» Large],
AudioPlot[AudioNormalize[HighpassFilter[audio2, Quantity[2000, "Hertz"]1]],
FrameLabel - "Normalized After High Pass",
PlotStyle -» RGBColor ["#2A9D8F"], ImageSize -» Large]},
Spacings -» 1, BaseStyle » {FontSize » 16, FontWeight -» "Bold"}
(x»enlarge labelsx)]

Out[s]=

») 00:00 {J——— 02:50 <)

Data in File[...&%3)/834484.mp3] D
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Out[+]=

051 =

-0.51 bl

051 =

-05+ |

1 1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150

Raw

0.5

I

-0.5+

0.5

v
.
+ + + + +
w } '_M } 4
- - } 4

-0.51 bl

-
-+

0 50 100 150
With High Pass

" | I*L ety L“l . ;
sl B T ,
T | lml . L“l ;
C AL

Normalized After High Pass

® audio2 = audioDataset["834484"]: B, NIEIDA“834484"IZHitEA, HIGEHIZMEE
audio2 =M,

= (El1-Raw): AudioPlot REUSRIAZINMINEE R, (YRIE-AFEE) SHlEFk, XEKKRE
BHERR T RLENES, EFEE 7T BRSIEMUL AT EFENEMIFERE (20X

B) .
= (&2 - With High Pass): 1£%&, RF HighpassFilter K%, &EH ESRZFR A 2000Hz, IHiR

TERSRR T SRR T 2000HFRB1ES M, EEEMRRINIES ., EE _IRFAenES , &K
MAINERESNELRFTIE, ERMIREERELNSS, FSSBNATARE.
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= +([E]3 - Normalized After High Pass): Ex/&, AudioNormalize BREN4ENFET BRI IN
£, EREMIRBELEGRK, FRIEEAREIREA. EEZREEENED, FSH5T
EFE T ML, SISHEHEEN—B— 1 ETHRATBE TN TSN EM, H
BES TR T S RENEUE.

3.3. %0t (—): BISE (Spectrogram) 04T

in[-1:- Spectrogram[AudioNormalize]
AudioTrim[HighpassFilter[audio2, Quantity[2000, "Hertz"]], {16, 17}]1],
ImageSize - Large, PlotLabel »
"Trimmed Audio Part After Highpass & Normalization",
FrameLabel -» {"Time", "Frequency"}]

out[~]=
Trimmed Audio Part After Highpass & Normalization

10000
ﬁ.
8000 -
d
> L - L
[
S r ' ] N
g \ ; " Wi y ~
L 4000 ¥, L - o il
: ) J A
2000 [
0 ol -~ L L L
0 0.2 0.4 0.6 0.8 1

Time

» TEAERRTSRIE 2R, (£ AudioTrim REURHRENER T AL EEEMNE 16V R 170 A
R, UMRET—EREEEFZHINGN,

= Spectrogram REITEHLEHILIZHERIISTIE, EGRNEMIENE, AHMEBNE, HEN
=ERKREERE,

o XSKELSMtRR 7 SIBNEFNRETIRI, HATAINERZFAR. SHOEEN
W, XEZMRSISNESTNIZE, XLEMZERIAIR. RR BRGNS EE2IRA4)

M SARETAMIGER RIS
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3.4. %L (Z): AE@ I 3T 50El 5 B sS4 ERY £ (3T B SIE TS /R
)

3.4.A. STIFBEE 2 70 (Periodogram)

in[-1:= Periodogram[
AudioNormalize[HighpassFilter[audioDataset["720754"], Quantity[0, "Hertz"]]],
300, 200, HammingWindow, GridLines » Automatic,
PlotLabel - "Frequency", PlotLegends -» Automatic]

Out[e ]=
Frequency

5000 10000 15000 20000

= Periodogram X (DNRIEDHT) HTE T ERESEB TN LREED .

» HER, ZBBNREFE—TIFEHENEE, SPES000Hz2EH, RIRTHENEES
EERNEFRI,

3.4.B. D MTHTIE BEE B2 4% (Local Amplitude)

in[-1:= AudioLocalMeasurements[
AudioNormalize[AudioTrim[HighpassFilter[audioDataset["720754"],
Quantity[2000, "Hertz"]], {75.4, 79}11, "RMSAmplitude"];
ListLinePlot[%, PlotRange » All,
PlotLabel - "XC720754 Local Amplitude", PlotStyle -» RGBColor ["#535fdb"]]

Out[e ]=
XC720754 Local Amplitude
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= AudioLocalMeasurementsBRE B FiItEEZIMNBEEMIHIRIRIE, EREAMHS L FESEE
SR ETHNELR, RIBEENTEIN "XC720754" #T TIREMNTEN, HEET15.40E
19O HER,

» XEERT T BISMNEERS, BFNE—TRESSNE—TH—ABIET, mREN
ARV EIER, BISTXZHENEE. BEMNER, FTUSAESBATRSE, 5
ETER (syllablerate) MFTHFLEME, XN FTHRSEXBNIEEGHEXRER,

s B MERRMSHITE ONRES #tl.

R E REINIZ A 5 £

XEOEE T PN REL, R NN ORI HAXC - index 9T B EIFEEURLR, REE
AER(EToString[] #1TIRHIZERIERIR, RIETREM (OF: Ltab#YautoFindAndPlotMelSpec-
trogram#IcreateAudioMatrixPlot R {E FsafeMel224B9 KR AS) [EE: ZKKBIAESEIE
SANER, ARTEERT / RTREEERENENTERHTR]

in[-1:= ClearAl1[MaxRMSAmplitudeTimeStamp];
MaxRMSAmplitudeTimeStamp [audioDataset_, keyIn_,
sampleRate_Integer : 48000, cutoff_: Quantity[2000, "Hertz"],
cutup_ : Quantity[10000, "Hertz"]] := Module[{mea, maxVal, maxPos, len},
key = ToString[keyIn];
mea = AudioLocalMeasurements[
AudioNormalize@BandpassFilter[Audio[audioDataset[key],
SampleRate » sampleRate], {cutoff, cutup}], "RMSAmplitude"];
maxVal = Max[mea] ;
maxPos = FirstPosition[mea, maxVal];
len = Length[mea["Path"]];
N[Last[maxPos] / len x Duration[audioDataset[key]]1]]

enc3 = NetEncoder |
{"AudioMelSpectrogram", "SampleRate" » 48000, (*<<--7EIXEIFFHIEERIFE)
"NumberOfFilters" -» 224, "MinimumFrequency" - 2000,
"MaximumFrequency" - 20 000, "WindowSize" » 1024, "TargetLength" - 224}];

ClearAll[createAudioMatrixPlot];

createAudioMatrixPlot[xcIndex_String,
startTime_?NumericQ, endTime_?NumericQ] :=

MatrixPlot[Log[Transpose[enc3[AudioNormalize[AudioTrim[
BandpassFilter [audioDataset[xcIndex], {Quantity[2000, "Hertz"],
Quantity[20000, "Hertz"]}], {startTime, endTime}]1111],
DataReversed -» {True, False}, FrameTicks » {{True, False}, {True, False}},
FrameLabel - {"Frequency", "Time"},
AspectRatio » 1, PlotLabel »
StringJoin[{ToString[GetFolderInitial[xcIndex]], " - XC", xcIndex}],

PlotLegends -» Automatic]
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ClearAll[autoFindAndPlotMelSpectrogram];
autoFindAndPlotMelSpectrogram[audioDataset_, key_] :=
Module[ {keyStr, file, timeStampLocal, startTime, endTime},
keyStr = ToString[key];
If[! KeyExistsQ[audioDataset, keyStr],
(*Try auto-import from base directory if file existsx)
file = FileNameJoin[{baseDir, keyStr <>".mp3"}];
If[FileExistsQ[file],
Print[Style["[Info] Auto-importing missing key \"" <> keyStr<>"\".",
Darker [Green], Bold]];
audioDataset[keyStr] = Import[file], (*xIf not found,
print warning and stops*)Print[Style[" [Warning] Audio \"" <>
keyStr <>"\" not found 1in dataset or directory.", Red, Bold]];
Return[$Failed];1;1;
Quiet]
Check[timeStampLocal = MaxRMSAmplitudeTimeStamp[audioDataset, keyStr];
startTime =
Max[Quantity[0, "Seconds"], timeStampLocal - Quantity[0.80, "Seconds"]];
endTime = Min[timeStampLocal + Quantity[1.38, "Seconds'"],
Duration[audioDataset[keyStr]]];
createAudioMatrixPlot[keyStr,
QuantityMagnitude[startTime], QuantityMagnitude[endTime]], Print[Style]
"[Error] Failed to process \"" <> keyStr <>"\".", Darker[Red], Bold]];
$Failed]]]

in[-1:= timeStamp = MaxRMSAmplitudeTimeStamp[audioDataset, ""720754"]
timeStamp = MaxRMSAmplitudeTimeStamp [audioDataset, 803 155] (s:%ﬁ?ﬁ%/%iﬁ&*)
Out[s]=

1min7.6345 s

Out[+]=

Omin 16.2474s

EEO=E . =431/ . ~Yr ik I o =]
SEUE: FEFFELRE: MREEIMNEIMelIEIE N
ENREEMGIEZE, BMNFEZRSMTERNARAR, FHEERNENNURTZEREL

4.1 AaEFE/RITERE?

AT HB—HNNEEMESRANESRERASTE _EBGRARER, B1EETi8/RIMEE
(Mel Spectrogram) . Z4FIEERZ DMK 2N, ERONBETENERM (#/R4n
B) FAiEslE, MEENTAX (RB%X) WRAGSXIRRBATE, BIERMXDYRE
=, BIMXOHEREE, SMEEZFIHESERINEE RS ERRNE SI8E R X
XD MEHHE
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<

4.2 ZapERY B HRENA/K S (TR REAE )

Controller b
[ EncodeAudioDatasetPeak |
L [ autoFindAndPlotMelSpectrogramMutti |
" Per-Clip Pipeiine o

~

Audio Preprocessing
[ BandpassFilter ] (AudioNormalize J (AudioHesample }

RMS Measurement
[ AudioLocalMeasurements ]

Inputs ( Peak Detection ) Outputs

audioFiles | Dataset Initialization

[ Peak Detection ) MaxRMSAmplitudeTimeStamp |

Mel-spectrogram
GetFileStructure [ audioDataset 1 — Window Computation | PNG files
(mportloop) [ computeWindowSec )(  ensureExactlength |
GetFolderlnitial | - J

J

Trim / Pad
( AudioTrim )( AudioPad )
Mel Encoding )
L[ enc3 ] [ safeMel224 L
Visualization / Export )
[ createAudioMatrixPlot | ( PNG Export )

L J

out[- |-
BR#1 (Function | #/UMER (Core Purpose) |4 (Inputs) 1IN (Options)  |IR[EI{E (Ret
Name) Value)
MaxRMSAmplit™. | EIREEIEE: 1TEH . |audioDataset, . Quantity X
udeTime™. REI B DERRR key, (&R
Stamp MSHRNE & A =AY sampleRate,
NJEIER cutoff, cutup
safeMel224 BEEMBRIE: 5 aud (Audio &) | {matrix,
Audio {min, r
R EER 922" (FEREA
4x224H9H8/RETIE . bietEE)
EEFE,
FOEFMEHRERE
createAudioMat™. | FI L STIEE]: RIEIE". [xcIndex, ¥ Graphics XJ
rixPlot ERYFC IERT ) B EY - startTime, (P E
=, endTime
HAaHIEN/RITIEE
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autoFindAndPl".
otMelSpe™.
ctrogram

BlEEEE: (BTLR)
B3 EEERE"
MIEE, HEHERE
Bl & ORISR,

audioDataset, key

7o

Graphics %7
SFailed

computeWindo™.
wSec

T EED:
IR AT ],
TR KAEE, 8-

B HENRES
BB AR L SRR -
BIHAIK,

tSec, durSec,
wL, wR

{start, stop,
padL, g
(BVERE

S

ensureExactLen™.
gth

BIEEIKE:
BRI E
, MRiR—
Audio
PSER:DNR N v
T EirE.

aud, Lsec

RKEBLEE

Audio 5

autoFindAndPl".
otMelSpe™.
ctrogram™,
Multi

BEMZIENE: (
BIOAT)
XJERNEIT,
FHB T EEEIEE,
REEO,

AR RIERERE,
A% S HPNGEL .
A,

audioDataset, key

"NumWindows",
"PeakMinDis".
tance",
"WindowBef".

ore",
"WindowAfter

n
)

"ExportPNG",
"PlotPeaks",
&

List
(Baz
BB
Y $Fai

EncodeAudioDa™.
tasetPea™.
k

SHIESHELE: (
TEERE)
wHENIES, M-

BT EMEAZE
ALIRPREY,
AERHE.
HEMX 248

o

audioDataset

YRR B SRR L -
iN]ZiE=pvi
IR, Shn
"SkiplfExists",

"SavelLog",
"LogFile"

Association
(BAE
, BXR
(1B

(*SetDirectory]|

"/Users/woody/Documents/UniDocs/BirdSoundRecognition_HK_SZ Border'"]; x)

baseDir = FileNameJoin[{$UserDocumentsDirectory, "XenoCantoDownloads"}];

SetDirectory[baseDir];

audioFiles = FileNames["*.mp3", baseDir, Infinity];
Short[audioFiles]

i=0;



24 | —FESCOREMSTRIVER: DURBBELIEAG.Nb

totalFiles = Length[audioFiles];
audioDataset = Monitor [Association[ (i++;
FileBaseName[#] -» Import[#]) & /@ audioFiles],
ProgressIndicator[i / totalFiles, {0, 1}]1];

ClearAll[GetFileStructure];

GetFileStructure[] := GetFileStructure[] = Module[{baseDir, audioFiles, rules},
baseDir = FileNameJoin[{$UserDocumentsDirectory, "XenoCantoDownloads'"}];
audioFiles = FileNames["%.mp3", baseDir, Infinity];
rules = Cases[audioFiles,

path_ > Module[{fileName, folderIndex}, fileName = FileBaseName[path];
folderIndex = StringCases[FileBaseName@DirectoryName[path],
StartOfString ~~ digits : DigitCharacter .. ~~ __ = digits];
If[folderIndex === {}, Nothing, fileName » First[folderIndex]]]1];
Association[rules]];

ClearAll[GetFolderInitial];
GetFolderInitial[key_] :=
Lookup[GetFileStructure[], ToStringekey, Missing["NotFound"]];

ClearAll[MaxRMSAmplitudeTimeStamp];
MaxRMSAmplitudeTimeStamp[audioDataset_, keyIn_,

sampleRate_Integer : 48000, cutoff_: Quantity[2000, "Hertz"],

cutup_ : Quantity[10000, "Hertz"]] := Module[{mea, maxVal, maxPos, len},

key = ToString[keyIn];

mea = AudioLocalMeasurements[

AudioNormalize@BandpassFilter [Audio[audioDataset[key],
SampleRate » sampleRate], {cutoff, cutup}], "RMSAmplitude"];
maxVal

Max [mea] ;

maxPos = FirstPosition[mea, maxVal];

len = Length[mea["Path"]];

N[Last[maxPos] / len x Duration[audioDataset[key]]1]]

enc3 = NetEncoder |
{"AudioMelSpectrogram", "SampleRate" » 48000, (*<<--7EIXEBIFFHIEERIFE)
"NumberOfFilters" - 224, "MinimumFrequency" -» 2000,
"MaximumFrequency" - 20 000, "WindowSize" » 1024, "TargetLength" - 224}];

safeMel224[aud_] := Modu'Le[{raw, m, finite, mn, mx}, raw = NeTranspose@enc3[aud];
(%#224x224, JEfix)m = NeLog[1l. + raw];
(»B#% Log[0]--Infx) (+BIE(E(IIEHPR{E*)m = Map [If [NumberQ[#] && FreeQ[#,

Complex | Indeterminate | DirectedInfinity], Ne#t, 0.] &, m, {2}];

m = Developer ToPackedArrayem;
finite = Select[Flatten[m],
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NumberQ[#] && FreeQ[#, Complex | Indeterminate | DirectedInfinity] &];
If[finite === {},
{ConstantArray[0., {224, 224}], {0., 1.}}, {m, NeMinMax[finite]}] ] H

ClearAll[createAudioMatrixPlot];
createAudioMatrixPlot[xcIndex_String,
startTime_?NumericQ, endTime_?NumericQ] :=
Module[{aud, mel, range}, aud = AudioNormalize@AudioResample[
AudioTrim[BandpassFilter [audioDataset[xcIndex], {Quantity[2000, "Hertz"],
Quantity[20 000, "Hertz"]}], {startTime, endTime}],
48000 (x5 enc3 KY SampleRate H5¥, BRBET—H+)|;
{mel, range} = safeMel224[aud];
(+EXH#ERES  (mn,mx})MatrixPlot[mel, (xFH Log/Transposex)
DataReversed -» {True, False}, FrameTicks » {{True, False}, {True, False}},
FrameLabel -» {"Frequency", "Time"}, AspectRatio -» 1, PlotLabel »
StringJoin[{ToString[GetFolderInitial[xcIndex]], " - XC", xcIndex}],
PlotRange » range, (+xEHR%X2CE+*)PlotLegends » BarLegend[range]
(xtb Automatic EREMHE, E—3x)]]

ClearAll[autoFindAndPlotMelSpectrogram];
autoFindAndPlotMelSpectrogram[audioDataset_, key_] :=
Module[{keyStr, file, timeStampLocal, startTime, endTime},
keyStr = ToString[key];
If[! KeyExistsQ[audioDataset, keyStr],
(*Try auto-import from base directory 1if file existsx)
file = FileNameJoin[{baseDir, keyStr <>".mp3"}1];
If[FileExistsQ[file],
Print[Style["[Info] Auto-importing missing key \"" <> keyStr<>"\".",
Darker [Green], Bold]];
audioDataset[keyStr] = Import[file], (*xIf not found,
print warning and stops*)Print[Style[" [Warning] Audio \"" <>
keyStr <>"\" not found 1in dataset or directory.", Red, Bold]];
Return[$Failed];1;1;
Quiet][
Check[timeStampLocal = MaxRMSAmplitudeTimeStamp[audioDataset, keyStr];
startTime =
Max[Quantity[0, "Seconds"], timeStampLocal - Quantity[0.80, "Seconds"]];
endTime = Min[timeStampLocal + Quantity[1.38, "Seconds"],
Duration[audioDataset[keyStr]]];
createAudioMatrixPlot [keyStr,
QuantityMagnitude[startTime], QuantityMagnitude[endTime]], Print[Style]
"[Error] Failed to process \"" <> keyStr <>"\".", Darker[Red], Bold]];
$Failed]]]

(# ============================+%)
(*BE Mel &R (224x224) »)
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(# ============================%)
ClearAll[safeMel224];
safeMel224[aud_] :=
Module[{raw, m, finite, mn, mx}, raw = NeTranspose@enc3[aud];
(#224%x224, JEfix)m = NeLog[1l. + raw] ;
(#»I#% Log[0]->-Infx) (+/BIB(EMIIEFFR{E~)m = Map [If [NumberQ[#] && FreeQ[#,
Complex | Indeterminate | DirectedInfinity], Ne#t, 0.] &, m, {2}];
m = Developer ToPackedArrayem;
finite = Select[Flatten[m],
NumberQ[#] && FreeQ[#, Complex | Indeterminate | DirectedInfinity] &];
If[finite === {},
{ConstantArray[0., {224, 224}], {0., 1.}}, {m, NeMinMax[finite]}] ] ;

(¥ =======================================z=%)
(+ITECBEE 2.18 SPEE (LR/AHFLE) +)
(vtSec:IE{EM ;durSec: BB ;wL/wR: ERE +)
(»IR[E: {startSec,stopSec,padLeftSec,padRightSec}«)
(# =======================================:=:=%)
(*Robust:keep exact length L=wL+wR;prefer centering at tSec;
shift left/right if touching boundaries;pad only if dur<L.x)
ClearAll[computeWindowSec];
computeWindowSec[tSec_, durSec_, wL_, wR_] :=
Module[{L = N[wL +wR], start, stop, padL = 0., padR = 0., shift, eps = 1.%*-9},
If[durSec +eps <L, (*xToo short:take full clip,
pad to L (split per desired offsets)x)start=20.;
stop = durSec;
padL = Max[0., wL - tSec];
padR = Max[0., wR - (durSec - tSec)];
If[padL + padR < L - (stop - start) - eps,
padR = padR + (L - (stop - start) - (padL + padR))];
Return[{start, stop, padL, padR}];];
(*Ideal window centered at tSecx)start = tSec-wL;
stop = tSec + wR;
(*Shift right if left underflowsx)If[start < -eps, shift = -start;
start += shift;
stop += shift];
(*Shift left if right overflowsx)
If[stop > durSec + eps, shift = stop - durSec;
start -= shift;
stop -= shift];
(*Final clamp to be safe and enforce exact Lx)
start = Clip[start, {0., durSec-L}];
stop = start+L;
{start, stop, 0., 0.}1];

(*After trimming/padding,
force exact L seconds (handles quantization drift).x)
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ClearAll[ensureExactLength];
ensureExactLength[aud_, Lsec_] :=
Module[{len = QuantityMagnitude[Duration[aud], "Seconds"], eps = 1.x"-6, need},
Which[Abs[len - Lsec] < eps, aud, len < Lsec - eps,
AudioPad[aud, {0, Quantity[Lsec - len, "Seconds"]}], True,
AudioTrim[aud, {Quantity[0, "Seconds'"], Quantity[Lsec, "Seconds"]}11]11;

(* ============================================================*)

(* ============================================================*)
ClearAll[autoFindAndPlotMelSpectrogramMulti];

Options[autoFindAndPlotMelSpectrogramMulti] =
{"NumWindows" -» 5, (+BRJLMEIFRAIE «) "PeakMinDistance" » 0.3,
(+ 2B &/ VBB E)PR (#2) +) "WindowBefore" - 0.8, (+EZAMEK (F)+)
"WindowAfter" » 1.38, (+EAMIIHL (¥)«) "SampleRate" - 48000,
"BandLow" - 2000, "BandHigh" - 20 000, "ExportPNG" - True,
(»BEHE PNGx)"PlotPeaks" » True, (*»=&54 RMS+E T *)
"OutputDir" - "mel_png_224_peak" (+1H3} baseDir HIFHR*)};

autoFindAndPlotMelSpectrogramMulti[audioDataset_, key_, OptionsPattern[]] :=
Module[{ (*x A8 5i&Ifix) keyAny, keyStr = ToString[key],
numW = OptionValue["NumWindows"], minDist = OptionValue['"PeakMinDistance"],
wL = OptionValue["WindowBefore"], wR = OptionValue["WindowAfter'"],
sr = OptionValue["SampleRate"], fL = OptionValue["BandLow"],
fH = OptionValue["BandHigh'"], exportQ = OptionValue["ExportPNG"],
plotQ = OptionValue["PlotPeaks"], outSub = OptionValue["OutputDir"],
outDir, (+E5i/M&E+)aud, mea, vals, len, durSec, times, (xUEEIEN+)
idxs, peakIdxAll, peakPairs, sortedIdx, pickedIdx = {}, minIdxDist, tSecs,
(+TT MM «)maxval, rects, vlines, rmsPlot, (+HtH5SH«)mats = {}, 1,
startSec, stopSec, padL, padR, audTrim, melPack, mm, mn, mx, img, baseName},
(+FREFRTB /BEHH +) keyAny = Which[KeyExistsQ[audioDataset, key],
key, KeyExistsQ[audioDataset, keyStr], keyStr, True,
Print[Style[" [Warning] Audio key not found: " <> keyStr, Red, Bold]];
Return[$Failed]];
REER: ERECBIITE—TER; EFENEEK)

(»outDir=FileNameJoin[{baseDir,outSub}];=x)

species = ToString@GetFolderInitial[keyStr];
If [species === "Missing[NotFound]" || species === "", species = "Unknown'"];

outDir = FileNameJoin[{baseDir, outSub, species}];

If[exportQ&& ! DirectoryQ[outDir],
Quiet@CreateDirectory[outDir, CreateIntermediateDirectories » True];



28 | —MEMLSEBEMSERIUER: DUREBINEHIEAG.ND

Print[Style["[Info] Created folder: " <>outDir, Darker[Green], Bold]];];
(R —FRALIE: B +JA— 1L+ RAEFEF )
aud = AudioNormalize@BandpassFilter [Audio[audioDataset[keyAny],
SampleRate -» sr], {Quantity[fL, "Hertz"], Quantity[fH, "Hertz"]}];
(*RMS BHiZ%x)mea = AudiolLocalMeasurements[aud, "RMSAmplitude'"];
vals = NeNormalemea["Values"]; (x1D #{fH«)len = Length[vals];
If[len < 3,
Print[Style[" [Warning] Signal too short: " <> keyStr, Orange, Bold]];
Return[$Failed]];
durSec = QuantityMagnitude[Duration[aud], "Seconds"];
times = Subdivide[0., durSec, len-1];
(+FERIEE: KFEBET/NFHPB+) idxs = Range[2, len-1];
peakIdxAll = Select[idxs, vals[#] > vals[# - 1] && vals[#] > vals[# + 1] &];
If[peakIdxAll === {}, (+%K: REFHE, AEBEAK+)
tSecs = { (Ordering[vals, -1][1] - 1) * (durSec/ (len-1))}, (+BEEPLE:
FRISEREFF + B2/ VBT 18] [E] R « ) peakPairs = ({#, vals[#]} & /@ peakIdxAll);
(*{idx,amp}*) sortedIdx = First /@ Reverse@SortBy[peakPairs, Last];
(#idx ¥ amp [&F*)minIdxDist = Max[1l, Round[minDist / (durSec/ (len-1))11;
(xRS [EfF«) pickedIdx = {};
Do[If[Length[pickedIdx] < numW &&
(pickedIdx === {} | | Min[Abs[idx - pickedIdx]] = minIdxDist),
AppendTo[pickedIdx, idx]], {idx, sortedIdx}];
If[pickedIdx === {},
tSecs = { (Ordering[vals, -1][1] - 1) * (durSec/ (len-1))},
tSecs = (pickedIdx -1) » (durSec/ (len-1))1;];
(+FIfRML: RMS BHZ+REBEF +IBIEL )
If[plotQ, maxVal = Max[vals];
(xrects=Table[{GrayLevel[0.9],0pacity[0.35],
Rectangle[{Max[0.,t-wL],0}, {Min[durSec,t+wR],maxVal}]},{t,tSecs}];*)
rects = Table[
Module[{s, e, pl, pr}, {s, e, pl, pr} = computeWindowSec[t, durSec, wL, wR];
{GrayLevel[0.9], Opacity[0.35], Rectangle[{s, 0}, {e, maxVal}]}],
{t, tSecs}];

vlines = Table[{Red, Dashed, Line[{{t, 0}, {t, maxVal}}]}, {t, tSecs}];
rmsPlot =
Show[L'istL'inePlot [Transpose [{times, vals}], Frame » True, PlotRange -» All,
ImageSize » 520, FrameLabel -» {"H}[E (s)", "RMS #&{H"}, PlotLabel -
"RMS S#EE (EE#ERX) "<>keyStr], Graphics[rects], Graphics[vlines]];
Print[rmsPlot];];
(RIEERE“FEE 2.18s”EH-Mel-T25H +)
Do[{startSec, stopSec, padlL, padR} =
computeWindowSec[tSecs[[1], durSec, wL, wR]};
audTrim = AudioNormalize@AudioTrim[aud,
{Quantity[startSec, "Seconds"], Quantity[stopSec, "Seconds"]1}];
If[padL > 0. || padR > 0., audTrim = AudioPad[audTrim,
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{Quantity[padL, "Seconds"], Quantity[padR, "Seconds"]1}]1;1;

{melPack, mm} = safeMel224[audTrim];
(#224%x224 BIREFE*) {(mn, mx} = mm;
img = If [mx = mn, Image[ConstantArray[0.5, {224, 224}], "Real"],

(»FEEHEFRK+) Image [Rescale[melPack, {mn, mx}], "Real"] ] H
baseName = keyStr <> "_peak" <> ToString[i] <> ".png";
If [exportQ, Export[FileNameJoin[{outDir, baseName}], img]l];
AppendTo[mats, melPack];, {i, Min[numW, Length[tSecs]]}];

Pri nt[Sty'Le[" Generated " <> ToString[Length[mats]] <>
" peak windows for XC"<>keyStr, Darker[Green], Bold]];

mats] ;

ClearAll[EncodeAudioDatasetPeak] ;
Options[EncodeAudioDatasetPeak] =
{"NumWindows" - 5, (+B7EMEMHIEEE T4+) "PeakMinDistance" » 0.3,
(+ LB &/ \EFIE)E)FE (%) +) "WindowBefore" » 0.8, (+EZAMEIK (F)+)
"WindowAfter" - 1.38, (+EAMIK (¥) ) "SampleRate" » 48 000,
"BandLow" -» 2000, "BandHigh" -» 20000, "OutputSubfolder" -» "mel_png_224_ peak",
(=183 baseDir BJFHEHZFE+)"ExportPNG" -» True, (+x2ESH PNGx)
"PlotPeaks" - False, (+HtEMEIATEE«)"SkipIfExists" » True,
(»&1Z key HIBEFR PNG BEFEMHT +) "SaveLog" » True, (+FHHERE CSV«)
"LogFile" - "encode_log.csv"  (+BEXMHR (5EF basedir T) «)};
EncodeAudioDatasetPeak[audioDataset_, opts : OptionsPattern[]] :=
Module[{keys, total, i = @, numW = OptionValue ["NumWindows"],
outSub = OptionValue["OutputSubfolder"], outDir,
exportQ = OptionValue["ExportPNG"], plotQ = OptionValue["PlotPeaks"],
skipQ = OptionValue["SkipIfExists"], saveLogQ = OptionValue["SavelLog"],
logFile = OptionValue["LogFile"], minDist = OptionValue["PeakMinDistance"],
wL = OptionValue["WindowBefore"], wR = OptionValue["WindowAfter"],
sr = OptionValue["SampleRate"], fL = OptionValue["BandLow"],
fH = OptionValue["BandHigh"], results = <||>, logRows = {}, mats, keyStr,
pngs, allExistQ, t0 = DateString[]}, keys = Keys[audioDataset];
total = Length[keys];
(»1) WMHBFR: BREFENCIZRHITED info; HEFEMEHE+)
outDir = FileNameJoin[{baseDir, outSub}];
If[exportQ&& ! DirectoryQ[outDir],
Quiet@CreateDirectory[outDir, CreateIntermediateDirectories » True];
Print[Style["[Info] Created folder: " <>outDir, Darker[Green], Bold]];];
(»2) BHRIB*)
Monitor [Do[1i++; keyStr = ToString[keys[k]];
(HIZFETHEEEE, WM key XFIAY PNG BE5FE+)allExistQ = False;
If[exportQ&&skipQ, pngs = Table[FileNameJoin[
{outDir, keyStr <>"_peak" <> ToString[j] <>".png"}1, {j, numwW}];
allExistQ = Andee (FileExistsQ/@pngs);];
If[allExistQ, (+iCRFHBIT+)
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AppendTo[logRows, {keyStr, 0, "skipped_exists", outDir, DateString[]}];
Continue[];];
mats = Check[autoFindAndPlotMelSpectrogramMulti[audioDataset,
keyStr, "NumWindows" - numW, "PeakMinDistance" -» minDist,
"WindowBefore" - wL, "WindowAfter" » wR, "SampleRate" - sr,
"BandLow" - fL, "BandHigh" » fH, "ExportPNG" -» exportQ,
"PlotPeaks" -» plotQ, "OutputDir" -» outSub], $Failed];
If[mats === $Failed,
AppendTo[logRows, {keyStr, 0, "failed", outDir, DateString[]1}];
results[keyStr] = $Failed,
AppendTo[logRows, {keyStr, Length[mats], "ok", outDir, DateString[]1}];
results[keyStr] = mats];, {k, 1, tota'l}] , Row[{"Encoding ", i, "/",
total, " (", NumberForm[100.0 i /Max[1l, total]l, {3, 1}1, "%) "}]];
(x3) SHHEE)
If[saveLogQ, With[{logPath = FileNameJoin[{baseDir, logFile}l},
Export[logPath, Prepend[logRows,
{"Key", "Windows", "Status", "OutputDir", "Timestamp"}], "CSV"];
Print[Style["[Info] Saved log: " <> logPath, Darker[Blue], Bold]131;1;
Print[Style[" [Done] Encoded keys: " <>
ToString[Count[Values[results], _List]] <>" / "<>ToString[total] <>
" ("<>t0<>" - "<>DateString[] <>")", Darker[Green], Bold]];
results];

(#======END OF MODULE INITIALIZATION======%)
out[103]=

/Users/woody/Documents/XenoCantoDownloads ; Null
Out[104]//Short=

{/Users/woody/Documents/XenoCantoDownloads/l
Plain_Prinia (#8#5%)/1000797.mp3,

<«<414>>, /Users/woody/Documents/XenoCantoDownloads/9
White-breasted Waterhen (EREFAXY)/996617.mp3}

4.3. AutoEncoder B/\ ™z =5

=R—. EHIRNNEBEE S RE (MaxRMSAmplitudeTimeStamp & IE{E1G
)

BMNRE T —TIEBERNER, #—SHLMRATENSEBERIESRE

in[-1:= timeStamp = MaxRMSAmplitudeTimeStamp[audioDataset, "720754"]
timeStamp = MaxRMSAmplitudeTimeStamp[audioDataset, "803155"]
Out[e]=

1min7.6345 s

Out[e ]=

Omin 16.2474s
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ViattE, REBSIEAREautoFindAndPlotMelSpectrogram, FPJABHEERS
FE— PN IEEESHIMeSTIEBENZ R BB FIEN

In[132]:=
autoFindAndPlotMelSpectrogram[audioDataset, 862 635]

out[132]=
2 - XC862635
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in[-]:= audiol = audioDataset["862635"];

ts = MaxRMSAmplitudeTimeStamp[audioDataset, 862635];
AudioNormalizee
BandpassFilter [#, {Quantity[2000, "Hertz"], Quantity[20000, "Hertz"]}] &e
AudioTrim[audiol, {ts - Quantity[0.8, "Seconds"], ts +Quantity[1.2, "Seconds'"]}]
AudioPlot[%]
ListLinePlot[
AudioLocalMeasurements[#, "RMSAmplitude"] &@AudioNormalize@BandpassFilter[#,
{Quantity[2000, "Hertz"], Quantity[20000, "Hertz"]}] &@AudioTrim[
audiol, {ts -Quantity[0.8, "Seconds"], ts +Quantity[1.2, "Seconds"]}],
PlotRange - All, PlotLabel - "XC862635 Local Amplitude",
PlotStyle -» RGBColor ["#535fdb"],
AxesLabel » {Time, Amplitude}]

Out[+]=

») 00:00 { }———00:02 «) =

Data in File[...a2edd718b86.wav] R
Out[e]=
05+
-0.5
05+
-05+
0.0 0.5 1.0 1.5 2.0

Out[+]=

XC862635 Local Amplitude
Amplitude
0.4

03
0.2

0.1F

1 I I I I 1 n | l T|me
0.5 1.0 1.5 2.0

H—THRAZIEECNER, HEFTEASZMMEREE. FNHNBEOSNMBIYIRA
%, RAT—METESASHN BHER6) KK, XEENHLEREEGMEN—F., EZd
BRERE: EEIRFIEEE, BNENEE (W—F208) WA FHMEEENEETMN. {8
BY@iY AudiolLocalMeasurementsaud, “RMSAmplitude”] 118 H /i B BE = AIRMSHRIE £

%, AEEE—THEIDNEE XIEERNEE select[idxs, vals[[#]] > vals[[# - 1]]
&& vals[[#]] >= vals[[# + 1]] &], FEHMEMLAAREENEEEESR., X—FHEE
MET, BENOHNESM HE RXRBET B4 . RATBR2EXENIFRMEESIN, mE
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B—UFZEER—1F, Bl I8N STERERANEESXBRFEHNNZ, XM
EIRARHR T T BUREIREE, IR T RERERNHIIHIREESERENEMAER, MWRXLER
REESIRBR MR M T BLRIE., ERRAFTEATLMCHBEETARTTEEMNNL. B
B, NLEEE. REFRNFIFSLERM TRIFAARENEAIEA.

—_

SR BELZZRIRITFEER (safeMel224)

RS A REANERIMEERNTRER, ZRRRMT™EMLSEHM, RN safeMel224 2
BIRAREBITSTIF®, EMNHLIETFAEARESEITERRNETREIE (Nan,
Infinity) HOPERH. B55, EfEM NeLogll. + raw] MIAFEEH Log[raw] RFHITIIENYE
Bo XM + 1 HIEKED, BISMhERR T HINEEEE raw W ERT Logre] B4
-Infinity BEER AR, XB— T RESIMREBWIEERTERIT, HR, e
Map[If[NumberQ[#] && FreeQ[#, Complex | Indeterminate | DirectedInfinity],

Nett, 0.] &, m, {2}] XAERMBIEFEHITT —RMENEN, XTEALEQEHR T R
FRNB— I TRBE— T8 W, FEHELFTERIINENEN. TNAEENTS
R, HEFELZEMBEIRAT, MMER T REUE IREHEZME, &5, DeveloperTo-
PackedArrayem JF M IRIFREIB AR N M BEE SHFTEIH4H. safeMel224 NFTE, BERE
T LFRMATMRENSN, EHERIHE—TBESA—. HERZE. TESHNIFIEE
B, X0 B FISE B IR IREES), RMREAREREZIRANESR,

=R= BB RRIABETIE RN (computeWindowSec)

KGR ONEIFTz—, ETFEMNRKRRAT SN PRAFENERABNS KER—H
&R, ST T R EMAERTIE.
autoFindAndPlotMelSpectrogramMulti[audioDataset, "862635"];

[Info] Created folder: /Users/woody/Documents/XenoCantoDownloads/mel_png 224 peak/2
‘ RI‘VIS‘—GE‘QE{ (Il{%@ﬁi‘ﬁ) : 8Q26§5
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18] (s)
Generated 5 peak windows for XC862635

BREX computeWindowSec BIRITHFRTER, ERENNAABRIRER, HHENEZRBAEE
KE (Fa02.18%)) MIFMAEREY, ZXRENE @ If[dursec + eps < L, ...] FIHA/RIA
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In[+]:=

MRS EE. IRE, EASERMRENER, MEEaEtit&E L padL f padr, BIEH
MIAFREERRZVFHE, UNEBMERE, RIETERMENEACANA, EEZHMNE
Hip 40183845 HIBABE [0 start = tSec - wL; stop = tSec + wR; B EIMAYFF LI %
BN, EHIERMHEIEBHES (XSREEERRNKEZN) , MEBT shift =
-start; start += shift; stop += shift 531‘¥E"]1‘%65, 1%%4\§I:Ii&ﬁ3|z$§, ARIEEO
EREATNRIHET, FEBMBRENNAZCCERN, XM R KER R, BRT7TE8—T
EANRESENETMA REMENK EHREXN AN, XN TFREINGHRE UKL MEES
REE, ITRBZAZSHMNRIRGET, SREFEFTERSZAHEBMSENTT, T
T80, TFEALTIRIBHRIRIE,

RIBFIFRAT, FNBT) R R MR FEHHTEMNRITRHNEOLE, ERIPOtH
LA AEREHIEER X EH AT L it R REEFRMSEF:

- autoFindAndPlotMelSpectrogramMulti[audioDataset, '"984006",

"NumWindows" - 5, "PeakMinDistance" - 0.3,

"PlotPeaks" - True, "ExportPNG" - True,

"OutputDir" - "mel_png_224 peak_test_ingte"

15

[Info] Created folder:
/Users/woody/Documents/XenoCantoDownloads/mel_png_224 peak_test_ingte/9
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Generated 5 peak windows for XC984006

autoFindAndPlotMelSpectrogramMulti[audioDataset, '"984006",
"NumWindows" - 2, "PeakMinDistance" - 0.3,

"PlotPeaks" - True, "ExportPNG" - True,

"OutputDir" - "mel_png_224 peak_test_ingte"

15
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_RMS SHE (EERN) 984006

0.03

S

0.00 I I I I I I I I I I I I I I I
0 5 10 15
A8 (s)

RMS I&{E

Generated 2 peak windows for XC984006

=m0 ZEMRENS 1 ZKRIZ (autoFindAndPlotMelSpectrogramMulti)

BMARBET X O EEERENB TR, MEHAMET e BRI ES T XREEH
MESHE.

£ autoFindAndPlotMelSpectrogramMulti BRELH, RLEANXILEI TRENEEEIRE, E5IAT
DX BTFIENG, XTEEMEO2HPEBEGUHEN., &%, B

sortedIdx = First /@ Reversee@SortBy[peakPairs, Last], BiRBEEEMNSZ

BB IREHITHIR, RRTHAIITREENSH. X, hERX<EN, B3I\ THE
g (FMBLDE) HNEE:

Min[Abs[idx - pickedIdx]] >= minIdxDist, XEAminIdxDist (HEFI&REN
“PeakMinDistance” IEIIREMR) FE TR T HRIZPIISEMH 2 B TR0V ER/) BT [B]§E

B, XTHIRECIEY, EREEREENE—REARE (fIN—FSI5MZMEEERR) #1T
EERE, ARENENESTEOTNN—MENMIINEFESEM, XEETERE EXSEH
1T T ERRENG], MRS TR SN,

BMMBEROMAZ R, ZENROMOMNE, FEERARARBMN—ERZETPEDZELSTE
MEHR, MAMUXB—TMNINAER, MAMRS T B—SMNERE,

=R BEREMNRIRMCSEINTF S (OptionsPattern)

2K BIE T Z iR A th{E B Mathematica B9 OptionsPattern AL, J&B8 8 M—"1E ERIH
K, ARA—TBERE. AIRENRZEXINTFES, 7 autoFindAndPlotMelSpectrogramMulti
F EncodeAudioDatasetPeak X MZOREHR, JLIFFRAEMNXESEH, MESWIEEEER
¥ (“SampleRate”), FHI@INZE (“BandLow”, “BandHigh”), FEIEHREEZHNEONE
(“NumWindows”). I£[B]EE (“PeakMinDistance”), BEITEREBEINIXES T FFX (“ExportP-
NG”) #l4gH B3 (“OutputDir”), #HIRITAL T AJIEIR.
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In[«]:=
Out[e]=

In[e]:=
Out[e]=

Options[autoFindAndPlotMelSpectrogramMulti]

{NumWindows - 5, PeakMinDistance - 0.3, WindowBefore - 0.8,
WindowAfter - 1.38, SampleRate » 48 000, BandLow » 2000, BandHigh » 20000,
ExportPNG - True, PlotPeaks » True, OutputDir -» mel_png_224 peak}

Options[EncodeAudioDatasetPeak]

{NumWindows - 5, PeakMinDistance - 0.3, WindowBefore - 0.8,
WindowAfter - 1.38, SampleRate » 48000, BandLow —» 2000, BandHigh - 20000,
OutputSubfolder - mel_png 224 peak, ExportPNG -» True, PlotPeaks —» False,
SkipIfExists - True, SavelLog —» True, LogFile - encode_log.csv}

* LEAEIERAS BN N F (RIS

Mt ESLET, EREREZESIRSENRESE. HNILHER—ATONB, X
B AR REERREERENED, MeEREmHTAEN LR, AINLARE
K. FRBARSEEX R RERIRNN, XA RIF MR AT T SLI0AY TR AR B A, %)
THRRMEF, EEBMBILRIUARE I ABERIEHIAIA AL

=mN. . IRFIREBEE It LIEAR (EncodeAudioDatasetPeak)

PR EncodeAudioDatasetPeak @B MRARNAMMIEZFF L, ©RABMINERTEM S
BRESSk, MET —TMRIGEIESSIRZFIEERN. mEIRNEEMNEIER. HRITHNE
BeftAIBEM, FHAGMERNREESENRMNEEmMANEMTES. 2P, “skipIfex:
ists” -> True AGRVIRITAAKRE, FLERT LR IXHEN, ESFHMEES., ZIEDE
SESHUENKZEMEIENER, RATEREZENRNMLEXHRNIFIEEEWE
B, AEREPEXEETARIE, RAERROED . XAKEE, AHENITEESRE
f# T B R4 BEESH, TE T RAMGERSINIAL,

LtE5h, Monitor(...] {ERANXMERMNENUEREET —TERNHEESR, 1LAFEE®%

ENZEESZHRE, BTIREBET check...] BAERZRONIEEE, WRTEMERDXX MG
SIRRTY (FIANXHIRIA) , BASSHEMERESHER, MESICRERARELIET—
P, XPERA T BaeiE. #ERENERESRNEHNIRT, 2HIERN XRNERE

Em T A BItRE.

=Rt TENSZSTEFRITENIER

WIRERHLT Mathematica fE—MA—it B F AHMISHHFEAEEN . FEE—ERE
o, RETEMEE T ES L BEREE A5 R SE:

1. BB RIENEDERA: RFBEIXC-Indexs AT A B —F M FHIESTIL/ 1T S BLE
B, MRAMAET XML, RARSTRIBERXR
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in[-1:= audioDataset["991443"]

Out[e ]=

») 00:00 {}——— 00:25 €) =

Data in File[...#38)/991443.mp3] e
2. IR S 4 3@1T Audiol...], BandpassFilter, AudioLocalMeasurements & K%K, LT

BWRNEMD T SIRIE, RS TIEMRLE.

3. MBI 5MEZME: NetEncoder[{“AudioMelSpectrogram”, ...}] EIZEAAE T EEAIHEIR WK
HEZR, RBERNINTIRITRMK 7T — ME R R EBUEA .

in[-]:= enc3 // FullForm
Out[+ ]//FullForm=
NetEncoder ["AudioMelSpectrogram",
Association[Rule["SampleRate", 48000], Rule["Normalization",
NeuralNetworks ValidatedParameter [None]], Rule["WindowSize", 1024],

Rule["Offset", Quantity[8.333333333333332", "Milliseconds"]],
Rule["WindowFunction", Automatic], Rule["MinimumFrequency", 2000],
Rule["MaximumFrequency", 20000], Rule["NumberOfFilters", 2247,
Rule["Augmentation", NeuralNetworks ValidatedParameter [None]],
Rule["$PreEmphasis", None], Rule["TargetLength", 2247,
Rule["S$TargetlLength'", 224], Rule["$Size", 2247, Rule["$Version", "14.0.2"]],

NeuralNetworks TensorT[List[224, 224], NeuralNetworks RealT]]

4. BUETTHIME: autoFindAndPlotMelSpectrogramMultisE 8 &G BT BN B REBEE O, @
FEIRPHELERE; autoFindAndPlotMelSpectrogram #1 createAudioMatrixPlot BESZENAT
IS RAVAERE R R R ISR A EMNER, WRAHER TR oIz,

5. B, EB:NRBENEIR, SHREE, FTeBTUESHARERNGE, HEHF
el AR IRE R,

in[-1:= autoFindAndPlotMelSpectrogram[audioDatase, 991443]

-+ KeyExistsQ : Z#{ audioDatase TNE2—NHEZAY Association S HLNIFIZE.

[Warning] Audio '"991443" not found in dataset or directory.
out[s]=

$Failed

in[-1:= autoFindAndPlotMelSpectrogram[audioDataset, 9914435]

[Warning] Audio "9914435" not found 1in dataset or directory.
out[~]=

$Failed

6. R4 110 5XXHEE: FileNameJoin, Export, FileExistsQ SR IR TIET M. BENXHE
AREROREN.

XA —UAT BUFE e AR, SHIR T ERRARBIESWEZESASH ., BRREERINERX
FriH. FRBEEUE, JTIER Audio R, BUEMREPEILZ Graphics B, #ER—TNSHRTH
B, ABELESFERL. ARESN. IMAENSR %, ILFREATNER TS
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SPEEENZELS,

=R/ EEERNEITS HERS

FEECAEREZER, TERMRHEERSRZE. IENXEITE, EncodeAudioDataset-
Peak REBAE T — T EMNERAZEXFEENHERS, ABIPAMELRIRME T ZBNEHEIT
M, ERETARREXMSE, EsEd Export[logPath Prepend[logRows, {“Key”,

31, “csvr] BE—MEER HEXHRE TR, A ETAthiIT R 78— 1S
FILMBER: B Key (BE—HRIRRT) . EJZIHEEJZE']@D BE (“Windows”) . LIRS
(“Status” - ‘ok’, ‘failed’, ‘skipped exists’). HitEFRUKTEHLIEAIRTEE,
A/J\/J\EI’] CSVX M, EENLERPMETEGHNEE. ENMIBESTRENIILR, EZE

RIAFERIDRN . SRGRUAERN, HARARNESHIET HESERZIMLE S 40k
)”&EEFET'E@D MTIFTEH I MERNEE ., I TRZEHRMS, yTﬁ\Eﬁ%{%ﬂ:i&L—Jgﬂ
MR, ERENERANMENIETRE, THT —TTRIER. ERUENRER
=

HLOPTRB:

in[-]:- (*baseDir/enc3/audioDataset BEfFfE«)
baseDir = FileNameJoin[{$UserDocumentsDirectory, "XenoCantoDownloads"}];
resAssoc = EncodeAudioDatasetPeak[audioDataset,

"NumWindows" -» 5, "PeakMinDistance" -» 0.3, "WindowBefore" - 0.8,
"WindowAfter" - 1.38, "ExportPNG" - True, "PlotPeaks" - False,
(+HEEHAFIRINE ) "SkipIfEXists" - True, (*BHPNGIIFET «

"SavelLog" - True, "LogFile" -» "encode_log test_2.csv",
"OutputSubfolder" -» "mel_png 224 peak_test_wi th_subsubfolder"] H

[Info] Created folder:
/PathToUsersDocuments/XenoCantoDownloads/mel_png_224_peak_test_with_subsubfolder

[Info] Created folder:
/PathToUsersDocuments/XenoCantoDownloads/mel_png_224_peak_test_with_subsubfolder/1

Generated 5 peak windows for XC1000797

Generated 5 peak windows for XC991443

Generated 5 peak windows for XC996617

[Info] Saved log: /PathToUserDocuments/XenoCantoDownloads/encode_log_test_2.csv

[Done] Encoded keys: 416 / 416
(Wed 12 Nov 2025 18:00:09 - Wed 12 Nov 2025 18:09:44)

FhE: RE

RAREBACHINEL T —EMRBRBRFZFEERNENNRKE, ERXRNEHERE
BIRBEESHNARARNE—F . ETISERNINEN. SHEBERIEE  (Mel Spectro-
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gram) HIESR, RENIEBERBESRAREZIREENME.
FRHEHRTT,

ZRRBAOM AU RESFEN

5.1 &7 ResNet - 50 RUMEFEFEIG D KRB ARITIRF S

ETAAREGIFEMENTINE S EINFENN 224 224 GRATELER, TR
ESEA AT ENMARRARBREYEZ D EKEB, Bl 1ERAMathematicafiE
ResNet-50 (FRZEWL) FRNBTWE, HENEZIERAVMESHREIZE AT AT KT

BRI ROES . ETFATEIRE], %o REIFEEZINEH,
AT OB

NetModel[“ResNet-50 Trained on ImageNet Competition Data”]

NetChain[ [ D D image y
Input array (size: 3x 224 x 224
G

1 ConvolutionLayer array (size: 64x112x 112
convl BatchNormalizationLayer array (size: 64 x 112 x 112
nvl_relu  Ramp array
pooll_pad PaddinglLayer array (size: 64x113x113
00l1 PoolingLayer array (size: 64 x 56 x 5¢
2a NetGraph (12 nodes array (size: 256 x 56 x 5
NetGraph (10 nodes array (size: 256 x 5¢
NetGraph (10 nodes array :
) NetGraph (12 nodes array (size: 512 x 28 x 2¢
NetGraph (10 nodes array (size: 512 x
NetGraph (10 nodes array (size: 512 x 28 x 2¢
3¢ NetGraph (10 nodes array (size: 512 x 28 x 2¢
4a NetGraph (121 array (size: 1024 x 14 x 1
) NetGraph (101 array (size: 1024x 14 x 1
4 NetGraph (10 nodes array (size: 1024 x 14 x 14
NetGraph (10 nodes array (size: 1024 x 14 x 1
€ NetGraph (10 nodes array (size: 1024 x 14 x 14
4f NetGraph (10 nodes array (size: 1024 x 14 x
5a NetGraph (12 nodes array (size: 2048 x 7 x
NetGraph (10 nodes array (size: 2048 x7x7
NetGraph (10 nodes array (size: 2048 x 7 x 7
pool PoolingLayer array (size: 2048 x 1 x 1
flatten_( FlattenLayer vector (size: 204
fc100 LinearLayer vector (size: 100(
SoftmaxLayer vector (size: 1
Output class

S A\Mathematicafii& fJResNet-50, HXNENEEHTUTAT, SRIATMEIRIM:
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[ ResNet-50 Backbone

(PRE-TRAINED / FROZEN)
Custom Pre-Input Head / ~N
Initial Block Custom Output Head
Bt U (NEW MODULE)
Conv 7x7 (stride 2) o )
(Sx%ol? : r"fgl 5 Voot Global Average
32 filters) 5 Pooling (GAP)
I [ Residual Stages [
Input Data ‘ <
— Activation (Stacked) ‘ Final Output
(ReLU) 3-Channel St 1 High-Level :
Pt Yot :Vl: Feature Map (3 Blocks) Features_| | [N
> > | I 1L}
(Grayscale/Single Output € — ‘ (" Linear Layer A Distribution
Channel) Batch RHXW3 Stage 2 \ (Dense) ‘ P
Normalization (4 Blocks) Output size =N

(Target Species

Stage 3 Count)
Channel (6 Blocks)
Projector S ———

)

(Conv 1x1) Stage 4 ‘ Softmax
(8 Blocks) Activation
e B e ok e

*Note: Original FC-1000
and Softmax layers are

e Vil

B EEFEHN T EELRE:

1. BUIREER SH$EE: 7€ ResNet-50 FURREMA R 28I, BA—TMREFNEBRAL, £8
Z[R1A ResNet-50 BHE 3 RGB —1BiE B REBIRIT, MS/RITEEAR LAHENINERE
MBEERMNTEER, BERBAFESEVRIHTHRINER T, ZRREE2/NRIE
Rz (3*3) SIRAMRGERE, SEEIMNMER: —2Fh KSERS , BREEME
HIEMSESEFET B ULE S TRENMALE; —2F0 ZRMLtES, EENR
BEMERIEMRTIEE RIS FENE RARFRBRS T, BHESBESHNIGENE,

2. Bt ERILL: BFRResNet-50 [RIGH 3T 1000 I F D EMNEEIEZE K Softmax it
B, M2 N TERMMHNEESEE. 2t LEE SR BEAEYE
TEMER, MEEERHN N PTEMIMINAM SRR, B XMREMEZE, REVGEEEIEHA
N 258U EM ST R BRI A D K2,

3. B FMREERES): FATE ImageNet HF71)I|ZRAY ResNet-50 (X E¥IR L IERL F (K5
B, REDEEREMINE, NFHASEBIEXSHERIE, ATUEXRFARE KRR
EHZEEH, BEBREREDEERR MBI TREINEG, 10

52 BEMEAS E#EiEE: BENSRIEHE
EHISEIES:
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4 , ImageSize - 300]},

(2]
S
-
o
—
—
—
[
3
Q
[110]
(0]
—

{Text[956 211 peak3], Text[882268 _peakl]},
{Text[2 - Asian_Koel - (IS)], SpanFromLeft}} , Frame » All]

Out[1]=

956211 _peak3 882268 peakl
2 - 188 - Asian_Koel

SRBANMMEREABOYMREPRIARYE, EBERMNGEREREVMIEIESE LI TR
NEENSEHEMERER, WEMSHESEENSREHREEBS Purple_Heron (X)), THEAX
AP ERIAY BRI R, RITEERMEIEEE:

5.2.1. AN “f=Ej5H"?

HIBFHRE AT
(1) ERETRBES (REHEBHSISLE)

2 ERIEEERE (BFEERHESTER)

/

BB RIMANE TREBBENEN; MABEARINABERECIREEHR, BNRES/LER
—JE

=, —H)”ftl_l #autoFindAndPlotMelSpectrogramzK /5 A& 18N LRSI, FRLART8EH IR

ﬂEE LA RAEFEEZOE, U TMUEDHSE,

A.3XH8 Purple_Heron (BE) E SR E I 5REIRSE

in[-]:- setPolluted = {1030341, 1041146, 1050954, 1044923, 934611,
934673, 943672, 960111, 960112, 983167, 987265, 987378} ;
Table[autoFindAndPlotMelSpectrogram[audioDataset, x], {x, setPolluted}]
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0
8- XC1030341 8-XC1041146 8-XC1050954 8-XC1044923 8-XC934611
2 ’ 03 03 09 o 0s 0s
7 150 e 08 08 3 08 7 08 08
(= , 8 N 3
£ [T o7 T & 07 o7 o7
50 E3
06 ; - 06 : 05 o =N 05
% 0 0 % 10 150 20 @ 10 10 20
Time 0e Time E Time Time
10 10 10 10 10
8-XC943672 8-XC960112 8-XC983167 8-XC987265
- 0s 09 09 09
7 3 Rt 08 & 08 08 08
£ | o o7 o7
05 05 g 05 05
% 10 150 20 s 10 10 20 00 190 20
Time Time L Timg

A1 FRITIEHZ S SRR S AR B

(A) BT EEIRA

R ERNEMOTER, MEAERIEE.
SOR: RS, R, HHRE. ERREE.

B REMSEINRELR, EL50BRUADH,

inizgl= {autoFindAndPlotMelSpectrogram[audioDataset, 10449237,
autoFindAndPlotMelSpectrogram[audioDataset, 987 265]}

1.0
8 - XC1044923 8 - XC987265
200} 0.9 200
> 1501 08 > 150
= =
g g
{ g 100 , B 100
50} 50 (i
23 S et i i 0.6 X B kansdi
50 100 150 200 50 100 150 200
Time Time

(B) 387 H+Z1E IR T

R SEMMKFELIERSZNS, BEREECIBENERNTE,
R BEHIEFINS EMER, Purple_Heron RMEME S

B>

inizol:= {autoFindAndPlotMelSpectrogram[audioDataset, 1050954],
autoFindAndPlotMelSpectrogram[audioDataset, 1030341]}

8-XC934673
200 |

L 3w

50, |
sl |
50 100 150 200

Time

1.0

0.9

0.6
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1.0 1.0
8 - XC1050954 8 - XC1030341
200 | Al Ll L 0.9 200 0.9
5 150 - § 08 5 150 [ §8 08
= =
{ S 100 | A , § 100 }
- e 0.7 - 0.7
50} 50
o R 0.6 0.6
50 100 150 200 50 100 150 200
Time Time 05
kv \ == —
(C) A IR
RI: SHESH, BIHEBRNEH,
FiR: AFB. BREE. REMIE. KFE,
R —BHREAFEOPN, BN Mel EIRIMNSTEERIEH,
inf40:= {autoFindAndPlotMelSpectrogram[audioDataset, 960111],
autoFindAndPlotMelSpectrogram[audioDataset, 960112]}
1.0 1.0
8 - XC960111 8 - XC960112
2001 i 0.9 0.9
g 190 0.8 g 0.8
= S
{ Z 100 , § }
I 07 & 07
50
: L 5 0.6 Sl O 0.6
50 100 150 200 50 100 150 200
Time Time

(D) RBIRFEFA

R BEENY DT, TRARLEH,
ZR: MR ETNLVFIRRNIM, FNTIRERE".

in411:= {autoFindAndPlotMelSpectrogram[audioDataset, 983167],
autoFindAndPlotMelSpectrogram[audioDataset, 983167]}
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1.0 1.0
, 8 - XC983167 ‘ , 8 — XC983167
200} 0.9 200 | 0.9
> 150 0.8 > 150 0.8
= =
(] (]
3 =
{ g , § 100 }
- 0.7 - 0.7
50 |8
et d e BRST 06 e ] 06
50 100 150 200 100 150 200
Time Time

EXMERESIMPAANE RAOMRIRE TH, BAERKPIRE B SHMIREDEAEN, KK
MNIERME-EETEGAITZNEENEERIE (SNR) FHENE, FAResNet - 50 HINAD
B RESIIR .

B.5RE8 Purple_Heron (E¥) NSRS SHREUES

il ]- setHighFPolluted = {1004113, 1036999, 1037000, 1037001, 1037062, 1036510} ;
Table[autoFindAndPlotMelSpectrogram[audioDataset, x], {x, setHighFPolluted }]

10 10 10 1
8 - XC1004113 8 - XC1036999 8 - XC1037000 8- XC1037001 8 - XC1037062 8- XC1036510

10
o - - e | e -
o g w g T 0s 31 T 5 g ]
% 10 150 2
Time

100 L g L 100
T o7 7 & p o7 & # b d
o g 50, 50 é 50 s ‘;; ;:3
5 & os 0s o
0 10 150 200 S 10 150 20 0 10 150 200 S 10 150 20
Tine Time Tine Time

ZOMH NN FEREEPFERESMEEREES. BIRIMENERRFESNFAR, Hit
BRI

1. S5 Mel ST HIA F ELEREE D T

2. ZHEEM. RENSSIINSGE;

3. SEFARER B4 E TR E BI85 M 454

4. SEX LR, EESSEERREEMUXS .

RERFZBEFEFERFENSARE SREE, ATETTIFERER, MEEABTHIER
RANRESTE. A0 BER] AT FResNet FUBIRF AT, IR NEERLEB NIRRT
ERREE,



—MEE BB PIEREUESR: DUREINERIEARG. | 45

C. [a) @RI IIR

gl

1 BMIMER I ZIRIREEME, SRR, HE K. K. ZLRBERFR;
2. EERFERI. EiE. B, SECEBRE SHRERERE (SNR) 1§&;

3. Xeno-Canto L FENRIPIREA, AAFKN TEIZMIMOAREDATRRE, STERTK
ERERRRE (BEEZZMMERNFRIPRAZ TR R, HRZED..)

4. BB INERERTIME, ERESNREESEPRIEBE;

D.AERRAYF] BEFRTZ

1. (RREHANENEET: FHAVEFIE Wolfram IBEMEIRGEBE L, T8 224%224 #/R5MIE
BHFEESEBREED . N THREERBEFEET BIBLEE, SPSRIETRAY KB 7
BE, RFBENPUTITIRCIE, XAMNEER L TR S RAEE TREIAE, ERER
BRI BR8], BISMANESRETE UM FIRRET, BN HE T4 h LR mIE

SBITD R,

2. SHRMEIRIESE: EEARNSEEELERRL, BMESIANE/SAREHREAR, Bk
HLIERRSTIE B RS E SRR B &, BRI SBENE. BRISHoEENIHR, BERE
FIEBENXNE[/IMNEAMIF/IBERFILE, MMEZRARETRBDIRERFHERE
TS,
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5.3. A ST ANEIZ iR
BREFAABENERN, - PHEEASSMTRNGIBERNIIE, BHROMHER

DERARBET ERERETEREXNTAER.
—TERNEMEPNG, 4 (SRR HFEFEAT, #H (E) #4:

i SRS SR ER:

ISBE (HfE 1) Koel (Male)12
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Grid [{{Image

—
)11

, ImageSize » 300] , Image

, ImageSize - 300]},
{Text[956 211 peak3], Text[963 858 _peak2]},

{Text[2 - Asian_Koel - (IES)], SpanFromLeft}} , Frame - All]

956211 _peak3

963858 peak?
2 - 1288 - Asian_Koel

M SEFEARBIES:

-
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Bk EL3

inl-]:= Grid [{{Image[ AR , ImageSize » 300] , Image[n, ImageSize » 300]},

{Text[950416 _peak3], Text[916 535 _peak3]},
{Text[1-Plain_Prinia- (#§XH#8E)], SpanFromLeft}}, Frame - A'L'I.]

Out[e]=

950416 peak3 916535 peak3
1 - #8k#8%E - Plain_Prinia

1. EEEFHERA : FAVTRIFIBBOEE ResNet - 50 IRENBHISFEOE, #ITLEER
s

BT . (ERNDEB[ABEKBEERIIN—X, MENVBEMI IR EEMAIE R76E
A1, BMXDHNEE—MTHAEEZET (NYML-BTASYIL-FTB) .

2. ZEHIFS): BI DN AEEHENEFT ENAERN, BAIHREHR—TRIBEENTR
EX (ARG, EMEIETR) , NMIFREMMENRA NERBREINITRHE
R,

3L

EAMBMNENIES, BRREES R,

B, BOREHABEBINSEH=-R LINRESES, ™MYAEIT T 7T RIWIBCEM, hESX
KEBRSMRAELAF THRBRANBSEL;

HR, BiXeno - CantolX NI R RBISEIERE, ERHTENFBEHS IR, &
AAREBUIFFBEBNBIERERSR, EXEENEAEEMEERFRAR _LAEMS A
=,

B, FthERGMathematicalX—BAMAHENTH., EHMBEXHEEES, EMURHTS
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MEVwIZ. BESAESAINMEESN, EEENE, EMESNEBEASHSHE4ET
o, RZBRZTHENHENEEZELR;
&fa, ENIX, MAMALRFHXN. BRSBEHIA.
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