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Ciele prace
» Nastudovanie si problematiky rozpozndvania reCi pomocou skrytych

markovovskych modelov

» Pripravenie vliastnej datove] mnoziny podla zadanej slovnej zasoby
a natrénovanie systému vytvoreného pomocou HTK toolkit

» Vytvorenie real-time systému rozpozndvajuceho hovorené prikazy



Uvod do rozpozndvania redi

» Konvertovanie signdlu na vektory priznakov

Hamming MEL
window Filter bank

» Rec sazmeni na postupnost pozorovani:
0 — 01, 02, Ot
» Rozpozndvanie slova je teda hladanie:

arg max P(w;|0), w; - i-te slovo zo slovnika



Skryté markovovské modely

Obr. 2.1: Skryty Markovov model

» M=(Q,V,w, q,Db)

» Konecny automat, ktory generuje postupnosti symbolov s urCitou
pravdepodobnosiou

» P(0,X|M) = ay,b,(01) azzb,(0;) azzbs(03)..., X =(1,2,3)



Trénovanie a rozpoznavanie

An Introduction to Bioinformatics Algorithms

The Baum-Welch algorithm

Initialization:
Pick the best-guess for model parameters
(or arbitrary)
Iteration:
1. Forward for each x
2. Backward for each x
3. Calculate A, E,(b)
4. Calculate new a,, e,(b)
5. Calculate new log-likelihood
Until log-likelihood does not change much

www.bioalgorithms.info

Viterbi Algorithm

D(0, STAarT) =0
for each tag t != StarTdo: D(1, t) = -
fori < 1to Ndo:
a. for eachtagt do:
D(i, t') € max, D(i-1,t“)b(w, |t)a(t*>t)
D(i, ) € max, D(i-1,t*) + logb(w; | t) + loga(t“>t})
log P(W,T) = max D(N, t))

where logb(w,|t') = log b(w,|t') and so forth



HTK Toolkit

» Nastroj sluziaci na pracu s HMM(Hidden Markov Model)

~0 <VecSize> 39 <MFCC 0 D a>
~h "proto"
<BeginHMM>
<NumStates> 5
<State> 2
<Mean> 39
I 0.0 0.0 0.0
<Variance> 39
1.0 1.0 1.0
<State> 3
<Mean> 39
0.0 0.0 0.0
<Variance> 39
3.0 100:100
<State> 4
<Mean> 39
0.0 0.0 0.
<Variance> 3
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Slovnd zasobo

blue | green | vyellow;
grasp | move | give-me;
| block | cylinder;
right;

((Sverk Scolor Sobject) | ($color Sobkject is ((in the middle) | (on the fadv))) | (where is Scolor Sobject))

Xitrain1 Y
Mono, 16000Hz

32-bit float

| stmit | Sélo

X train1 block
hoa] ][

» 13m 365 trenovacich nahravok od 6 recnikov, spolu 324 viet



Navrh hmm

» Aktudiny stav:

» 5-stavoveé (z toho 3 generujuce priznaky), [avo-pravé modely s jednym
gausiadnom pre celé slova

» Navrhované vylepsenia:
» Pocet stavov podla foném v slove

» Postupné rozsirovanie poctu gausianov v stavoch a testovanie
uspesnosti

» NavrhnUtf modely pre trifony a spdjaf ich do slov

» SENT: %Correct=94.95 [H=188, S=10, N=198]
WORD: %Corr=98.48, Acc=98.48 [H=7/80, D=0, S=12, I=0, N=792]









