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Voiced sound vs. Unvoiced sound
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Glottal Pulses
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|HH||| Speaker Independent (SI) vs.
Speaker Dependent (SD)

Embedded

Voice Command & Control
Over 1000 commands
E.g. Name dial, track play, Application start
Speaker CPU: 39 MHz

Independent
LVCSR
efforts Over 100, 000 vocabularies
E.q. P.O.I/Address search, Online Music

Voir..e. search , LBS service
Recognition CPU: 200 MHz

Speaker Voice Speed Dial
Dependent Over 100 tags

(Tagsge‘;astee;j e e.g. Name Dial, Application start

25

LVCSR: Large vocabulary continuous speech recognition
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.||HH| Design Criteria for
Embedded System

CPU Capability —
Real time consideration /
Floating or fixed point Low cost
computation

Platform Selection &
Performance assu
Memory Requirementy

Cost issue

Real-Time
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Crystal
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CPU Clock (MHz)
MIPS
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Internal ROM
Operating voltage
Operating current
Sleep/Idle current

Operation
Temperature
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24
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ICE Controller <
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B. F. Wu and K. C. Wang (z@E:{E%),, "A
Robust Endpoint Detection Algorithm
Based on the Adaptive Band-Partitioning
Spectral Entropy in Adverse
Environments," [EEE Transactions on
Speech and Audio Processing, vol. 13,
no. 5, pp. 762-775, Sep. 2005. (SCI,
Impact Factor =1.008, Rank Factor
=12/20)




A Robust Endpoint Detection Algorithm Based on
the Adaptive Band-Partitioning Spectral Entropy in
Adverse Environments

Initialization
-Noise level calculation
-Indexes of hammful bands estimation
-speech thrashold calculation

Speach period
DBS=1 (ABSE>Ts)

speech threshold update

Noise period
DBS=0 (ABSE<Ts)

A

h

Recomputing the ABSE

A

Re-estimating the indexes of harmful

bands

y

Signal segmentation

A 4

Decomposing 32 uniform-bands

!

Noise level calculation

h 4

Computation of the ABSE

|DBS=1 (ABSE>Ts @

Noise pericd
DBS=0 (ABSE<Ts)

Fig. 10. Flowchart of the proposed ABSE-based endpoint detection algorithm.
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K. C. Wang (EE—f{EZ), "Wavelet-Based
Speech Enhancement Using Time-
Frequency Adaptation," EURASIP
Journal on Advances in Signal
Processing, pp. 1-8, Oct. 2009. (SCI,

Rank Factor=132/246, Impact
Factor=0.885)




III
”H” Wavelet-Based Speech Enhancement
Using Time-Frequency Adaptation

x(n) = s(n) +d(n)

Speech/noise

detection

1(¢,m)

NMT estimation

Tracking of subbnad
noise power

WCT estimation -
gpecp (&, m) SNRpost (&, 1)

& V/U decision

ar = 0.1, ag = 1 if voiced
Br = 1.2, g = 0.05 if unvoiced

Wavelet thresholding

Inverse PWPT
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K. C. Wang (B2—1E%), "A Novel Voice
Sensor for the Detection of Speech

Signals," Sensors, Vo0.13, No.12, Dec.

2013. (SCI, Impact Factor=1.953 (2012),
Rank Factor=8/57)
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l“”” A Novel Voice Sensor for the Detection of
Speech Signals

Figure 1. The block diagram of the feature extraction for TD-PBEE measurements.
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K. C. Wang (E—1E3%), “The Feature
Extraction Based on Texture Image
Information for Emotion Sensing in
Speech,” SENSORS, Vol. 14, no. 9, pp.
16692-16714, Sept. 2014. (SCI, Impact
Factor: 2.245 (2014); 5-Year Impact
Factor: 2.474 (2014), Rank
Factor=10/56=Top 17.8%)




"”‘H The Feature Extraction Based on Texture
Image Information for Emotion Sensing in
Speech

Figure 1. Diagram of the proposed TII-based ESS Algorithm.

Training Phase

Texture Image Information (TII) Features o
Feature Extraction Cross-corpora Training

Testing Phase | |
ii (iv) Texture
(lé) g,‘;gsgﬁk (iif) Cubic Curve information
- Imape Caliulation Contrast extraction by SVM Recognition |—  ©utput
(segen in Fig. 4) (seen in Fig. 5) Laws’ mask
> (seen in Table 7)

emotional state

emotional sentence
input — (i) Pre-emphasis

Feature Extraction
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