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o Hardware: MultiSPERT
@ Software: speech & visualization tools

e Packaging: SPRACHworks
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(i) Hardware: MultiSPERT

 Multiple SPERT boards on single host
- “MultiSPERT”

 New software, firmware, hardware
- for nets: ‘pattern parallel’ and ‘network parallel’

» Fastest performance: 500 MCUPS
(5 boards, 10x previous single-board)

e Current neural-net trainings:
8000 hidden units, 3.2M params, 18M frames
. ~10*° ops per training iteration
- this size not previously possible
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Software: Speech tools

New components:

feacalc : front-end feature calculation
- uses core RASTA-PLP routines from rasta
- mnemonic options (“-L” - “-rasta log ")
- comprehensive file format support

featools : ‘scaffolding’ for novel features
- handles finding input files & assembling output
- user provides (chain of) online-feature applets

pfile_utils . feature archive manipulation
- merging, splitting, rearranging, summary stats
- pfile_gaussian, pfile_KiIt..
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Visualization & User Interface tools

 |CSIl is developing a toolkit of Tcl/Tk modules
for visualization & demos

« Current pieces

- visualization of signals, features, probabilities,
label alignments

- interactive & file-based audio input/output
- web-interface tools

 Some current applications
- sgramlmg.cgi
on-demand spectrogram gifs
- recogviz
comparing different ASR configs

- berpdemo98
speech application plus graphics
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sgramimg.cgi

o CGl script: spectrogram GIF on-demand
- point to in <img src..> tag of other pages

Hetscape: soundview.cgi OUTPUT

|
Ale it View Go Window

Help |
‘ ¢ Bookmarks & |gcation: Ehttp: //montoya.icsi.berkeley.edus! f‘

€2 A Do tId
soundview.cgi Output:

fafstp/data/ws97hrl/wav/2085-B-0129 wav.gz:

Displaying 2.0 secs from 0.0 (file duration=1.810 sec):

|
MORE [THAN]

r T
8.8 8.2

S
« Automatically includes xlabel annotation
o Tryit, e.q. links from:
http://www.icsi.berkeley.edu/~dpwe/research/etc/phnless.html
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recogviz

* Motivation: compare recognition techniques
- at each stage in process (signal, features, probs)

recogui.itcl | a | J|
numbers95-cs- dev-rand.utids N
36 5363st N
37 476821
38 6141 3zi
39 3213z
40 523st
41 155301
42 267301
43 6037 3zi
44 60403st
45 2643zi
46 1903st
47 1493z
48 326302 <5ILe] ire] Tive ‘one] Zero]
49 61153zi

50 14320 : _
51 61033st 3653z1 latmn spectral features

52 61163st i fﬁ T
53 61718st i !

54 6136301 Fi

55 617985t
56 36532
57 612235t
58 492851

e - 4

L

he] 1] ] ¥ 1 I 0] [ oW

Print

<5l five] five one| ZErD

_ recogui,itcl @ Tue Mow 11 12:53:53 PST 1997
Quit

P~ I -

| ™

« Easily to incorporate novel features etc.
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berpdemo98

« Existing application plus recogviz modules

— bemdemods =]

audio_frontend 1.20

Record speech

Flay speech

Save speech ...

Load speech ... |

Frame: |-1 Frobsetel 1413
& -
Resubmit speech b el moow w1 iy F um enchit T W
,—Qm WQW AWCG Wﬂ
|
o IR IARER L
Status: |idle
IET| JJJ Wtell & en] o] ad o] i 3 d ]
ax| e
SIL] 1] wahna eat Some chinese

Recognized Words

i wanna eat some chinese food

BeRP Response

Please provide more information in order to narrow your choices.

For example: WHAT DAY WOULD YOU LIKE TO EAT?

e Demo available...
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(3] Packaging: SPRACHworks

e Original SPRACHworks goal:
Source-level distribution of all partner tools

- Integrated: compatibility between tools
- portable: easily compiled
- ready-to-run: demos to play with

e HUGE amount of work!

 Reduced scope:

- several separate but conformal packages
(ICSI, Cambridge, FPMs/Strut)

- incremental incorporation of packages

e Status:
- first collection:  April '97 (Cambridge)

- latest: single ‘make’ for complete speech demo
(“SPRACHcore” = 19 packages)

- ICSl-developed, installed at FPMs & IDIAP
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Future work

 Tools
- language modelling, two-pass decoder, etc...
- formal modular structure for visualization

- ‘drop-in’ demos

« Packaging
- include more packages: ASR training
- tutorial documentation
- more platforms?
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Combined speech/nonspeech analysis:

How to combine ASR with Computational Auditory
Scene Analysis (CASA) for nonspeech transients?

* Preprocessor E— fC&S:e\d I_, ASR
(Weintraub’85, miure | (otbased) | eingle, wores
Nakatani/Okuno’97)

[

* Use extra CASA Missing-data
info in ASR mixture CASA IE: ASR words
element

(Cooke,Morris &

Green’97) {scene hypotiesis i
Speech }- -

. Hypothesis T (_elements Jj=

. fS|multanehous search management . (Nonspeech L
or speech & Praer ©\cemens JT)
nonspeech :
elements e | COmPae | rede |:-

« Difference between observations & predictions
drives analysis

ThisL/ICSI - Dan Ellis 1998mar25 - 1



Speech/nonspeech: preliminary results

Original "
speech 60
+clap %

(a) Speech plus clap (223cl-env. pf)

- R AL

(b) Recognlzer output
n telt uw ay ow h#v n

Bootsirap “MWWWWMW 7
recogn|t|0n ] ayl JIJ t] ow] ﬂ 5| eh] v] ax n
<SIL> nine] flve oh] <SIL> seven|
(c) Predicted speech element (223c| renv. pf)
Reconstructed
speech
element
(d) C|ICk5 from nonspeech anaIyS|s (Justchck pf)
Recovered '
nonspeech
00 01 02 03 04 o5 06 07 08 09 10 11 12 13 14 15 s
e |ssues:

- Iterative refinement of each element
— use nonspeech to ‘relax’ speech recognition

- reconstructing speech features from ASR output
- use fp-based separation to bootstrap ASR;
recognizer trained on periodic + noise
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ICSI GUI tools In ThisL

Interactive audio_frontend

for commands

= audio_fr 1.tcl ==

audio_frontend 1.20

Record speech |

Flay speech |

Quit |

Status: Iidle

Result:

i’ll eat some chinese food

Web-embeddable recognition display tools

= Hetscape: soundview.cqi OUTPUT =]

fle  Edfit \Wew Go Window Heb|

| W‘v Bookmarks Q& Location: Ehttp:.-".-"montoya. icsi.berkeley. edu: 8080/ ~dpwe/cgi {| |

[ ™
You MORE [THAN]
cron| cron|
| | croff]
T

IB.B IB.2 IB.4 a.6 IB.S II.B I1.2 I1.4 I1.6
<R Bk B
= | |
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Segmentation

ThisL Overview

Database

\L Receiver

b

ASR

<— NLP

™ Control
ontro
IR
et —
I Text
> Audio
Video
\\

Domains: < BBC news (3hr/day)

Issues:

 NIST TREC
* French?

<+—/ ASR

 Size of episodes — decoder
 Size of database - speed

» Segmentation/side info
* Information Retrieval
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