Tema 11 : MalwmHHO obyuyeHue

TunoBe 3agauun. EAUH, ABa W1 MHOIO
KnacoBe. Pazno3HaBaHe, noKasun3auus,
npocneasaBsaHe. NpuMmepu



" JdE
Cbabpi)kaHue

O TAKCOHOMUA Ha MeToaAUuTe

0 Koun knacupukartop e
Han-4oo6bp?

0 dedunHnumm Ha
pewaBaHUTe 3a4ayun oT
nepcnekTMBa Ha KpanHuU4
notpeburen.
ApPXUTEKTYpPMW.

0 lMpouec Ha obyyeHne un
paboTa Ha
KnacnpukaTopuTe

0 Pecypcu nM3nosi3aBaHu npwu
Cb34aBaHeTo Ha ML
Moaenu

Al 2023/2024, npodb. T. MNaH4eB



" A
TaKCOHOMMSA Ha MeToaAMUTEe

O OGyyeHue Ha mogenurte
= C Hagsop (supervised learning)
» be3 Haas3op (unsupervised learning)
= C vyacTtnyeH Hag3op (Semi-supervised learning)
= C nogcuneaHe/noowpeHne (Reinforcement Learning)
=  AKTMBHO 0by4deHune (Active learning)

O Cnopea npuvHUMNna Ha y4YeHe
»  Apxutektypu obydaBaHu eQMHCTBEHO Ype3 HabnogeHmne
» MeToam nosBonsaBalmM MHTErpUpaHe Ha 3HaHUEe

d EnusoanyHn nnu nocnepoBaTesnHU
= BsemarT pelleHne eANHCTBEHO Bb3 OCHOBA Ha TEKYLLNSA BXOA
= BasemarT pelleHne Bb3 OCHOBA Ha TEKYLLWN U NPeaxXoaHU BXOAHU UK
N3XOAHWN CbCTOSAHUSA UM BbTPELLHUN CbCTOAHUS
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" A
TaKCOHOMUSA Ha MeToaAMmTe

 Cnopea ectecTBOTO Ha NpeAcKa3BaHaTa MPOMeHNBa
» Knacugpukamopu - 1anona3eBa ce 3a NporHo3mpaHe Ha KateropuanHa
(auckpeTHa) npomeHnuea (Hanp. Ne Ha Kknac, ume, obekT, cbbuTne)
» PezpecuoHeH aHarnu3s - 1anonsea ce 3a NporHo3npaHe Ha
HernpekbcHaTa NpoMeHnmnBea (peasnHo Y1cno, TPeHOOoBE Ha CT-TN)

O TakcoHoOMUs Ha MeToamuTe Knacndukaums
»  [IMCKpMMUHATUBHU KNnacudomkaTopu
= [eHepaTuBHU KnacudunkaTopu
= XubpunaHun metoau

O MeTtoaun 3a obyyeHue
* [pagueHTHM MeToan
=  EBOMOUMOHHMN METOOU
= Deep Learning
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" J
TaKCOHOMMUSA Ha KNnacudpukaTopumT

é )
[nckpnmMmnHaTnBHA HeouckpuMmnHUTUBHU 1 ['eHepaTUBHMU
( Discriminative approaches | |( Non-discriminative approaches )
DA Polynomial TDNN k-NN LVQ SOM
classifier and RNN . J J )
B | | Dol PNN GMM HMM
FFNN SVM e )

. | ;] | \Generative approaches |
\& AN d
fl Combined methods ]

HMMS trained
GMM/SVM | | HMM/ANN RBF - PNN-RNN
discriminatively
XnbpngHun (KomMbuHnpaHn) metoau
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" J
TaKCOHOMMUSA Ha KNnacudpukaTopumT

( Discriminative approaches ) ( Non-discriminative approaches
e r 1 ~ N [ \ \ )
DA Polynomial TDNN k-NN LVQ SOM
classifier and RNN )
\ / \ Ve R =<
r
T PNN GMM HMM
FFNN SVM [l | J
trees - _
\8 \Generat/ve approaches |
\_ J \_ J
£ Combined methods |
HMMS trained
GMM/SVM || | HMM/ANN RBF = PNN-RNN
discriminatively
\ J
Enun3zoanyHun
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"
TaKCOHOMMUSA Ha KNnacudpukaTopumT

( Discriminative approaches
i = <
i TDNN
DA Polyanlal
classifier and RNN
Do PNN GMM HMM
FENN SVM - ]
\ jp J )| LGenerat/ve approaches )|
[ Combined methods \
HMMSs trained
GMM/SVM | | HMM/ANN RBF = PNN-RNN
discriminatively
L J

Cnopep npuHUMna Ha y4yeHe
*  ApXUTEKTypu obyyaBaHW €OMHCTBEHO Ype3 HabnogeHue
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Kou knacndunkartop e Han-gob6bp?
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" A
Kou knacundumkatop e Han-uobop??

Deep Neural Networks

Medium Neural Networks

shallow Neural Networks

Performance

Traditional Machine Learning

Data

https://blog.easysol.net/building-ai-applications/
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" A
Koun knacucdpukartop e Han-go6bsp?

A
Deep Neural Networks

Medium Neural Networks

Shallow Neural Networks

Performance

Traditional Machine Leaming

Data
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" A
Koun knacucdpukartop e Han-go6bsp?

A

Deep Neural Networks
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" A
Koun knacucdpukartop e Han-go6bsp?

A
Deep Neural Networks

Medium Neural Networks

Shallow Neural Networks

Performance

Traditional Machine Leaming

Data
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" A
Kou knacndukartop e Han-gobbp?

CbrnacHo teopemarta ,Hsma 6e3nnaTeH 06584" He CbLEeCTBYyBa MeTOS,
KOWTO Aa paboTu Han-gobpe 3a BCSAKa CUTyaLus.

[peanonoXXeHusTa u oNycKaHusATa, BaiMaHN 3a KOHKPETEH cynep-
ycnelleH Mofes, KOUTO peLaBa KOHKPETEH Npo6/ieM MHOIO YCMELIHO,
MOXe [1a He ca BanuAHu 3a ApYyrute MOaenw.

3aToBa, TUNMYHO 3a MaLLMHHOTO OBy4YeHMe e fa ce eKCnepuMeHTmpa c
pas3fINYHN METOM, 3a Aa Ce OTKpUeE TO3U, KOUTO ce nNpecTaBst Hanu-goope
3a KOHKPETEH npobnem.

Algorithm A

Algorithm B
Average

Performance




NedvHunn Ha 3agaumTe
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problem problem
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" JE
[eTeKTOop 3a eAMH Knac
(One-class, single-class, or target class

detection)

User Interface

. -l
—p— <filename>
User : , repositor
—Pp <SpECIES> NAME P y
13
Yes, <species> sounds were )
detected in <filename> — Dataigey
< or | < 0ne-s_pec1es
: : detection tool
<species> was not detected in I:l

M - J
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" JEE
NaeHTudunkaumsa Ha eamH usMexxay
MHO>EeCTBO NO3HaTH KJlacoBe

(Item/event identification)

User Interface

—p— <filename> Data
User repository

<filename> contains sounds of - t N
<speciesK> Database

—_— O —g— Species
None of the known species were identification
found in <filename> tool
" ll y,
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" A
NaeHTUdUnKaumsa Ha BCUYUYKHU
HaJIMdMHM "'no3HatTn’ KJjiacosBe
(Multi-label item identification)

> <filename> > Data

User repository
<filename> contains p t \
<species1> Database
e Multi-label

« . —— species

<speciesM> identification tool
or ||i |
No known species detected in
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" J
Pa3no3HaBaHe Ha eAHa KaTeropus
cbbutHnA, T.€. egHa rpyna cobbutuns

(One-category recognition)

User Interface

—p— <filename> : Data
oser () gemiebony e s
v
<filename> f Database|
Ceategory> Start-tine-1<End tine || <coegorys
—& <categog> <Start_time:3 > <End:time:3 > — recc;ir;iltion
or N y,

No <category> sounds found in
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" J
Pa3no3HaBaHe Ha eAHO Ccbbutue
(One-class recognition)

User

—p— <filename>

——

 <species> name

<species> events found in <filename>
<Start_time_1> <End_time_1>
<Start_time_2> <End_time_2>

or
<species> sounds were not detected in

d

repository

a0 e
—

;

|
Database
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tool
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Pasno3HaBaHe Ha CbbuTnsa 3a MHOYKeC
KJlacoBe, T.€e. reHepupaHe Ha AHEeBHMUK

cbbuTuaTa
(Multi-class diarization)

User

User Interface

—»— <filename>
<filename> diary
<species1> <Start_time_1> <End_time_1>
<species2> <Start_time_1> <End_time_1>
——— | <species1> <Start_time_2> <End_time_2>

<speciesM> <Start_time_1> <End_time_1>
or
No known species detected in <filename>

\/\

Da’_ca
repository

:

.
Database

Species
diarization tool

[
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"
Jlokanumsauuma v npocsneassiBaHe Ha
CbbutTna n 06eKkTn

(Localization and tracking of individuals)

User Interface

e <filename>

User

I-
Data
repository

<filename> diary ) 3 N
<species1><Start_time_1><End_time_1><DOAI1><El1><P1> Databail
<species2><Start_time_1><End_time_1><DOA1><El1><P1>

<species1><Start_time_2><End_time_2><DOA2><EI2><P2>

Species

—&~ localization and

<unknown><Start_time_1><End_time_1><DOA1><El1><P1> tracking tool

<species1><Start_time_3><End_time_3><DOA3><EI3><P3>

or rl:l

No known species detected in <filename>
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" A
Pa3zno3HaBaHe Ha TUunoBse cbbuTusa
reHepupaHu OT No3HaTn obekTu

(Event type recognition)

—
—_—
<filename> Data
repository

> <species> name
\\, : R
—

Y

User

<filename> contains sounds of Database
<species> <call2> <Start_timel> <End_timel>

« <species> <song3> <Start_time2> <End_time2> Sound event
<species> <call1> <Start_time3> <End_time3> type
recognition

<species> <songl> <Start_timeK> <End_timeK>

or
None of the known song types of <species>

were found in <filename>
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" A
TbpceHe no npuMmep/obpasel
(Query-by-example search)

User Interface

I-l
User > <filename> Data
P <exemplary sound event> repository
<filename> contains sounds of \\ N
<sound event> <Start_time1> <End_timel> Database
< <sound event> <Start_time2> <End_time2> . <

.. Sound event
<sound event> <Start_timeK> <End_timeK> recognition

or L

<sound event> not found in <filename>
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Npouec Ha o6y4yeHue n paboTta Ha
Knacnpukaropure
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NMpouec Ha o6yuyeHue Ha knacudukar

[

Design a model p——

Grab new data

Update the
model

A4

L
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Check if good
enough




NMpouec Ha obyyeHue u paboTa Ha

Knacmpukatropurte
I |
| |
Training inputs | [ J— S:Jperv_lsed <— Training labels | |
earning
Yy
Input — > Model —> Output

ObyuyeHune c Haa3op
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" J
Npouec Ha o6y4yeHue un paborta Ha

Knacnpukatropure
'[ Environment 1
| |
| |
Training inputs | LF— Super\(ised <—— Training labels
learning
Input — Model —> Output

Cb6mpaHe Ha AaHHWU OT OKOJIHATa cpeda 34 06yqume C HaA430p.
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" Jd
Npouec Ha 06y4yeHue n paboTta Ha

KnacnpukaTropurte
p > Action ]
Agent -— Reward <—— Environment
[ Observation |« /

B3anmopeiicTene mexay OKosHaTa cpeda npu obydyeHue ¢ noowpeHne/noacmnBaHe.
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Pecypcu nanosizBaHu nNpu cb3faBaHeTo
Ha ML Mmopenw

OpraHunsauuns Ha AaHHUTE HeobXoaAMMU 3a
Cb3/laBaHe Ha Knacudukatopu. NpeaHasHavyeHune,
M3NCKBaAHNA N crieunduKaumum Ha OTAETHUTE TUNOBEe
Habopu OT AQHHMW.
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" A
Resources = AKYCTUYHMU 3anNuUcm

6 R
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" A
O6yuyaBawm 6MbnnoTexkn
The Training Library (TL)

Audi di Snippets with
naio recordings A subset of audio . m|_:1pe > W Time-stamped
(soundscapes, : Audio snippets dominant target .
, recordings . audio events
clean audio, etc.) audio events
ATy
o~ ] —
— —
Audio storage Audio pre- Snippets Hand- .
LS _ , . Annotation Trainin
repository: screening selection filtering —1/| [raining
Unprocessed Libraries
raw recordings ~—
~—

TLs preparation workflow
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" A
AKycTnyHa 6Mbnuorteka, npeacrasmurte
32 OKOJIHUA CBAT
The acoustic background library (BL)

A selection of Soundscapes
Soundscape _
: soundscape without target
recordings , )
recordings audio events
O
f""--_ ——--..,\
\...______________a-‘
Audio storage Selecti Hand-
repository: election filtering |——,/|Background
Soundscape \ ) | ) Library
recordings —
N— =
BL preparation workflow
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" A
bnbnanunoreka 3a BanmaupaHe
The Validation Library (VL)

A selection of Soundscapes with
Soundscape ,
. soundscape time-stamped
recordings . :
recordings audio events
——
E_ ﬁ ' " r "

\““‘\-__:.__-—/-"'/

Audio storage

. N _
repository. —/ Selection l/Annotatlc:n_l/ Validation
Soundscape L ) \ ) Library
recordings ~—

~— -

VL preparation workflow
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" A
Bbnbaunoreka 3a oueHkKa Ha Moaena
The Evaluation Library (EL)

[lpn cb3paBaHe VL n EL npeMnHaBaT npe3 eaqHaKBU
o6paboTkun, Ho EL TpsabBa Aa cbabp>a no-rosasm 6poun 3anmncu

A selection of Soundscapes with
Soundscape .
: soundscape time-stamped
recordings . :
recordings audio events
A >
N— — . \ . \ R ;
\,_________,,/

Audio storage

repository. —/ Selection I/Annotatlon_l/ Evaluation

Soundscape L J L J Library

recordings N~
N— ~__

EL preparation workflow
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