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Implementation of DOA for Speech Using OMAP5912

on a wheeled Robot

Student :  Lai-Hui Sun Advisor :  Prof. Jwu-Sheng Hu

Institute of Electrical and Control Engineering
National Chiao-Tung University

ABSTRACT

This thesis proposes a DOA algorithm (Direction of arrival) used in source direction detection
system-GCC (Generalized Cross-Correlation) and voice activity detection (VAD) system for
applications in robot where speech reception is contaminated by various noise and sound
sources. Two microphones connected with TT OMAP5912 were made for the implementation
platform. To cope with the changes of noise and environmental characteristics, the adaptive
VAD system with on-line noise channel calibration is designed and implemented. The VAD
result is used to ensure the correct timing for on-line calibration and choose the voice’s
frequency without consulting the noise’s. The algorithms are implemented on OMAP platform
with DSP and ARM dual core. To verify the effectiveness of the proposed system, the speech
signal and angel of voice are combined with robot system that demo the movement of robot.
The experimental results show that the algorithms are able to detect the direction of source

and reduce the error of angel.
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ADC P~k ¢ 48K

ADC B~ 4 B 16-bits

pIRATE B R 16-bits

T ELRE R 17-bits X 17-bits (signed)
FFT 2-#c 512 &k

VAD 3+ 545 3% 100Hz~4KHz

LTSE 24§ 1= -3~3(7 B F 1)

g g1 -2~1(4 # 5 =)

GCC &4+ Ry PR R R
GCC 2t &P~ 8P |19

ISR ARE R 16-bits

GCC %3+ & 19 =%

# 1 DSPEHIT A
ADC P~#54F % £.d DSKS5510 A B4Rtk > B3 oA d 2T 13
Sl o
LR R AR 2 e R et 0 44 0001000 1B B nak K o 45
Ao USB HC38 » 3% 9 iy 43 18 %5 Bt 5 3 /ADC 11 2 DAC 1 e & e &

FA) S G 240 ™ T 2 997 oA e 1 ARk A ABK PR 5 o

Sample Rate Control (Address: 0001000)
BIT D3 D7 D6 D5 D4 D3 D2 D1 Do
Function X CLKOUT CLKIN SR3 SR2 SR1 SRO BOSR USB/Mor-
mal
Default 0 0 0 0 0 0 0 0 0
CLKOUT Clock output divider 0=MCLK 1=MCLKS?2
CLKIN Clock input divider 0=MCLK 1=MCLK/?2
SR[3:0] Sampling rate control (see Sections 3.3.2.1and 3.3.2.2)
BOSR Base oversampling rate
USB mode: 0=2501g 1=27214
Normal mode: 0=2561g 1=3841;
USB/Normal Clock mode select: 0 = Normal 1=USB
X Reserved

13 VRS
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SAMPLING RATEI SAMPLING RATE CONTROL SETTINGS
ADC DAC FILTER TYPE
(kHz) (kHz) SR3 SR2 SR1 SRO BOSR
% % 3 5 [ 1 1 0
562 562 2 1 [ 1 1 1
48 45 0 0 0 0 0 0
441 141 1 [ 0 0 0 1
32 32 0 0 1 1 0 0
5021 5021 1 1 0 1 1 1
B B 0 0 0 1 1 0
15 B 0 0 0 0 1 0
211 B 001 1 1 0 0 1 1
B 15 0 0 0 1 D 0
B021 K 1 1 0 1 D 1

T The sampling rates are derived from the 12-MHz master clock. The available oversampling rates do not produce exactly 8-kHz, 44.1-kHz, and
88.2-kHz sampling rates, but 8.021 kHz, 44.117 kHz, and 88.235 kHz, respectively. See Figures 3—17 through 3-34 for filter responses
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