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Predstavitev tem

®* Govorne tehnologije

° razpoznavanje govora z orodjem Sphinx,

razpoznavanje Custvenih stanj v govoru,
indeksiranje posnetkov po govorcih/razpoznavanje govorceyv,
tvorba slovenskega govora v sistemu Mary TTS.

jezikovno modeliranje

Obdelava slik in videa

° aplikacije s senzorjem XBox Kinect: aplikacije prepoznavanja gibov za izgradnjo t.i. pametnih

vmesnikov

analiza satelitskih slik: GUI vmesniki za oznaCevanje in analizo sat. slik

Statisticno modeliranje

° analiza okoljskih podatkov,



Govorne tehnologije

govorni signali:

®*  parametrizacija signala: spektrogram, melodi¢ni spekter, koeficienti melodi¢nega

kepstra.

razpoznavanje govora:

osnovna zgradba sistemov za razpoznavanje govora,

®* predstavitev prakti¢nih aplikacij razpoznavanja govora.

tvorjenje govora — sinteza govora:

izvedba HMM sinteze slovenskega govora v sistemu Marry TTS.

jezikovno modeliranje:

®* izvedba n-gramskega modeliranja za ugotavljanje podobnosti med

dokumenti
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Govorne tehnologije

®* Razpoznavanje govora z orodjem Sphinx

http://cmusphinx.sourceforge.net/

CMU Sphinx Downloads
Software

CMU Sphinx toolkit has a number of packages for different tasks and applications. It's sometimes confusing what to choose. To cleanup, here is the list

Pocketsphinx — recognizer library written in C.

Sphinxbase — support library required by Pocketsphinx
Sphinx4 — adjustable, modifiable recognizer written in Java
CMUcImtk — language model tools

Sphinxtrain — acoustic model training tools

We recommend you to use the latest available releases:

sphinxbase-0.7
pocketsphinx-0.7
sphinx4-1.0beta6

sphinxtrain-1.0.7

cmuclmtk-0.7

If you want to try bleeding edge version, download subversion snapshots or checkout from subversion. Then compile packages from the source code, but
they will be stable:

pocketsphinx-snapshot

sphinxbase-snapshot

sphinx3-snapshot

sphinx4-snapshot

cmuclmtk-snapshot
sphinxtrain-snapshot




Govorne tehnologije

® Parametrizacija zvocnih signalov:

|® 0 O RealTime Spectrogram
| cvat|itew 0%




Govorne tehnologije

o e NO Live Decoder!
Razpo.znavanjle govora Decoder: | Connected Digits 7]
z orodjem Sphinx | o - PR
Test file:  tidigits/connectedDigits.test _ New...
Say:
one four seven three five three three
AN janez@vox-mac: ~/Work/Demos/sphin '

: This: 145.15 Mb Avg: 144.99 Mb Max: 145.15 Mb Recognized:
----------- linguist stats ------------

states: 2251 oh
edu.cmu.sphinx.linguist. HMMStateState: 1191
edu.cmu,.sphinx,.linguist. BranchState: 132
edu.cmu,.sphinx.linguist. PronunciationState:
edu.cmu.sphinx.linguist. NonEmittingHMMState:
edu.cmu.sphinx.linguist. GrammarState: 1
edu.cmu.sphinx.linguist. ExtendedUnitState: 3@ EIII[oRH

. done changing

set to null

HHEHRITHRIERR

REF: one four seven three five three three Word Accuracy: 0.0%
HYP: oh
Sentence Accuracy: 0.0% P ey
Accuracy: 0.000% Errors: 7 (Sub: 1 1Ins: @ Del: 6 _ Clear
Words: 7 Matches: 0 WER: 100.000% Speed: 0.98 XRT
Sentences: 1 Matches: @ SentenceAcc: 0.000%
This Time Audio: 3.10s Proc: 3.04s Speed: 0.98 X re(ei¥]p[V|E=1(\Y-RS ol=1=Te 0.98 XRT
Total Time Audio: 3.10s Proc: 3.04s Speed: 0.98 X re
Mem Total: 211.65 Mb Free: 54.99 Mb
Used: This: 156.66 Mb Avg: 156.66 Mb Max: 156.66 Mb
<sil> SIL SIL SIL SIL SIL SIL oh OW_oh “ Speak ) | Stoy Next ) ( Play ) ( Exit )

Stop speaking



ovorne tehnologije
@ Plone

Razpoznavanje
custvenih stanj v
govoru

Domov News

Events Users

Nahajate se tu: Domov » Stefka » Stefka-Track-1-spk1-528

Anotate the media

1608.054 1609.398 spk1
1609.398 1610.017 spk1
1610.017 1611.322 spk1
1611.322 1613.028 spk1
1613.028 1615.143 spk1
1615.143 1615.648 spk1
1615.648 1616.901 spk1
1616.901 1617.417 spk1
1617.417 1618.339 spk1
1618.339 1619.426 spk1

Please anotate media.

Mark appropriate =

: manj kot drek na cesti

: [diha]

: mene Se ¢rvi ne bi hoteli

: [vdih]

: Toplecka pa mi je dala Zupo
: [vdih]

: pa spalno srajco

: [vdih]

: pa na kolnkisti

: sem lahko sedela

Please mark with your best ...

emocija 1v

Mark appropriate =

Please mark with your best ...

Toplecka

pa — AL
je

dala -

Anotate

Aktivni prispevki sokrat-track1 Stefka



audio

data

Govorne tehnologije

Indeksiranje posnetkov po govorcih / razpoznavanje govorcev

v
audio segmentation

segment: [st;, et

speech detection

non-speech segments

speech segmends

speaker
clustering

segment: [, st;, ety]

speaker
identification

segment: [NS, si;, et

speaker

index

segment: [Sy, si;, et;]

target speakers
repository

M Audio speaker search tool 2 %

¥ Add audio name to segments

[ Remove speaker names from segments

File Tools Help
Database statistics
Loaded audio files: 13 Total audio time: 12:09:59
Loaded segmentation files; 13 Total speaker time: 10:41:25
Loaded score file: yes Number of tracked speakers: 41
|Manica J Ambrozic ~|  Find speaker | Score threshold: | 05
Speaker ID ]Audion I#Segn [ConfScore ] -
Manica 1 Ambrozic dnevnik-110603-1900 6 1.128 1 :: dnevnik-150703-1900 00:00:29 ;:
Manica J Ambrozic dnevnik-150703-1900 26 0.995 2 :: dnevnik-150703-1900 00:00:29 ::
Ma JAmbvozg: M-IM-IW 24 0,890 3 :: dnevnik-150703-1900 00:00:28 ::
PlnEa Inomekc, | deviRiedsLad. | 28 ool 4 :: dnevrik-150703-1900 00:00:28 ::
Manica ) Ambrozic  dnevnik-130603-1900 33 0.841 % Syl
Manica )Ambrozic  dnevnik-110603-1900 1 0.806 SR ISR LN DO DR
Manica JAmbrozic  dnevnik-110603-1900 14 0.744 6 :: dnevnik-150703-1900 00:00:20 ::
7 i: dnevnik-150703-1900 00:00:20 ::
. Score distribution of speaker: Manica J Ambrozic 8 :: dnevnik-150703-1900 00:00:19 ::
9 :: dnevnik-150703-1900 00:00:19
10 :: dnevnik-150703-1900 00:00:19 ::
11 :: dnevnik-150703-1900 00:00:18 ::
12 :: dnevnik-150703-1900 00:00:16 ::
13 :: dnevnik-150703-1900 00:00:14 ::
14 :: dnevnik-150703-1900 00:00:13 ::
15 :: dnevnik-150703-1900 00:00:12 ::
16 :: dnevnik-150703-1900 00:00:09 ::
17 :: dnevnik-150703-1900 00:00:06 ::
18 :: dnevnik-150703-1900 00:00:06 ::
19 :: dnevnik-150703-1900 00;00:05
M o dAnaunil A ENTIR.100N 0000
B Spoaker Scores

‘&i&\gabeedfspedwsegnents...

1 st=519973set = 5458135

11 st =2308.392 s et = 2327.597 s

1ist=133.490set=138.860 s

st =2099.937 s et = 2129.107 s
st =657.188 s et = 686.193 s
st = 1322991 set = 1351.646 5
st =398.270 s et = 426.340 s

st = 2024.577 s et = 2045.347 s
st =948.193s et = 968.748 s
st =745,438 s et = 765,108 s

st = 1551.176 s et = 1570.331 s

st =723.098set =741.768 s
st=169.635s et = 185.840 s

st =624.048 s et = 638.318 s

st = 2479.742 s et = 2493.582s
st = 3364.723 s et = 3377,393 5

st =57.660 s et = 66.930 5

st = 2962,053 s et = 2968.423 5
st=8.400set = 14.470s

2l

=~ 10Q1N¢cak -2 18N ¢

|




Govorne tehnologije

® Sinteza slovenskega govora:
® z uporabo HMM v sistemu Mary TTS: http:/mary.dfki.de/

MAR S ol —
RIY IS 1%, ro !Elpeech

®* Dodajanje novega jezika v sistem:

https://github.com/marytts/marytts/wiki/New-Language-
Support




Jezikovno modeliranje

® lIzgradnja n-gramskih jezikovnih modelov:

®* HTK Toolkit,
http://htk.eng.cam.ac.uk/

®* CMU Statistical Language Modeling (SLM) Toolkit:
http://www.speech.cs.cmu.edu/SLM/toolkit.html

®* Primerjava med modeliranji.

®* Uporaba modelov za preverjanje podobnosti med

dokumenti



Obdelava videa in slik

Aplikacije s senzorjem Kinect

cocoaKinect

World To RCB
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Obdelava videa in slik
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Aplikacije s senzorjem Kinect: Matlab
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Obdelava slik

Analiza satelitskih slik: detekcija premikanja oblacnosti
/Users/janez/Work/Projects/Mateja/primer_hrv
- ; /geographic
/overview
50§ /satellite
/visualisation1
100
150
200 150
250
300 100
350
400 20
450
100 200 300 400 s00 600 700 2
. Oznaci | | Zbrisi
:bS_Store v - _
SAT SLO2 MSG2 8bit HRV OF 25-MAY-2009 16:00:10.622.H5 Shrani ... | Odpri ...

AT_SLO2_MSG2_8bit_ HRV_OF_25-MAY-2009_16:15:10.685.H5.lab
SAT_SLO2_MSG2_8bit_ HRV_OF _25-MAY-2009_16:30:10.748.H5
SAT_SLO2_MSG2_8bit_HRV_OF_25-MAY-2009_16:45:10.812.H5



Statisticho modeliranje

Geopedia, http:/www.geopedia.si/
iI0S, Android:

®*  Prikaz okoljskih in meteoroloskih meritev v Kopru in okolici

Prikaz podatkov pridobljenih s pomocjo LIDAR meritev.

Prikaz podatkov o susi, pridobljenih iz razlicnih virov.

Analizator

\
Detektor

124p% 27 To i
w 270 Y-S etmt |



