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Development of Voice Signal Detection System using FPGA
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Abstract In order to classify and analyze variously compounded sound and voice signal from FPGA microphone,
there are numerous systems to detect abnormality signal, however, they have a lot of problems to implement the
abnormality signal detection efficiently and effectively. Therefore, we proposed a method that implements classifying
the signal effectively and outputting the detection efficiently based on the algorithm applied FIFO structure (First-in
First-out) by using microphone sensor which able to input the sound signal, and statistical variance and coefficient
of variation (CV). The result showed 96.3% detection when the experiment was performed more than 100 times
with the proposed algorithm applied system.
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Appropriate
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| Output Result
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Fig. 1. System Block Diagram.

32 1. AlAg

Device) AAh= %‘%@,% A}ﬁzm 4 F 9u
Verilog-HDLS o] &3l Hoagk A7 A als

XCOBSLX16-2CSG324S AH&-8ksith A/D Wigkd =4l

S5 FPGAZ ®BU7] 184 19 22 A/D Converter2]
HolHAIE 4] § 18] 33 o] wlo]A Hlo|HE H¥
< W] 9% HER nds)ETh

0S2! Embedded Linux$} FPGAS] 4t &% Aol
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o] FPGA°lA FIFO(First-In First-Out)E T3 3}

u
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FIFOSIA] Lhe: dlolel & wjol] 44 sho] Zelshan 3
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Analog Audio Path Control (Address: 0000100)

e o T o T o | o |+ |+ [ o | + 1 &

STA[1:0] Sidetone attenuation 00=—6d8  01=-9dB  10=-12d8 11=-150B
STE Sidetone enable 0=Disabled 1= Enabled

DAC DAC select 0=DACoff  1=DAC selected

BYP Bypass 0=Disabled 1= Enabled

INSEL Input selectfor ADC 0= Line 1= Microphone

MICM Microphone mute 0=Nomal  1=Muted

MICB Microphone boost 0=00B 1=20dB

X Reserved

12! 2. A/D ConverterQ| Oi0[|2 13 =
Fig. 2. Microphone Input Mode of A/D Converter.

7'b0000100 : begin
aic_data <= { aic_addr[6:0], 9'b1_0001_D000};
send start <= 1'bl:
aic_addr[6:0] <= 7'b0000101:
wait_aic load <= 1;
end

12! 3. FPGA ToolOM OH0|3 213 &3
Fig. 3. Presentations of Microphone Input for
FPGA Tool.

Hierarchy
= [W]ef rtt_commset_top (commset_cp_top.v)
%J 11s422_56Mhz - dem_gen_6s (dem_gen_Bs.xco)
pem_handler0 - comm_pern_handler (comm_pern_handlery)
sync_detect0 - sync_detect_gen (sync_detect_gen.v)
= r5£22_handlerc-- comm_rs422_handler (comm_rs422_handlerv)
\‘ i_rs422_pem_tx_fifo - comm_rs422 fifo (comm_rs422_fifo.xco)
{.; i_rsd22_ctrl_t_fi _fifo (comm_rs422_fifo.xco)
{.‘- i_rs422_pem_r_fifo - (cmm re422 fifo (comm_rs422_fifo xco)
L7 i_rs422_ctrl_rx_fifo - comm_rs422_fifo (comm_rs422_fifo.xca)
= manchester_encede_decode - med (med.v)
ul - md (md.v)
u2 - me (me.y)
{‘ i_rs422_pem_mic_fifo - comm_rs422_fifo (comm_rs422_fifo xco)
aic_23_init0 - aic_23 (aic23_spiv)
omap3530 - omap3530 (omap3530.v)
bcomm_rs422_fifo.bmm
(] uni_x400.ucf

J2 4. FPGA ToolO|lA 2t AXtof| chst o
Fig. 4. Device Files for FPGA Tool.
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a8 5= A/D Convertero|™, 18 62 BHARER
AR XilinkAFe]  xc6slx16-2csg3240]1™,  Xilinx AR
ISE Ver.146014 o} 319111, 1013 Verilog-HDL
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12l 5. A/D Converter?| £ rlo|oj1H
Fig. 5. Block Diagram of A/D Converter.

12! 6. EFUIEE(xcbsIx16—-2csg324)
Fig. 6. Target Board(xc6slx16—2csg324).

3. FIFO

EMIEEE HHE gs2 AR A
t}. FPGAOIA tix g3t | 24 A5 E CPUR B,
CPU 3ellAl #24& AAA &9 Fq5E o83t AME
A Al ARE e B8-S AR FPGAY 53 £%
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a9 70 Bejx| o] FIFO DATAL: 320 E9] 7]
2 A8k, FIFO COUNTE 4H|E9] 37|22 44 &
o] who]= Q&(pem_mic_fifo) & T438+%

comm_rs422_fifo i_rs42Z_pom mic_fifo(
.3t (lmreset),

.dout (032_mic_data), // Output
.rd_clk(sys ref_clk),

-rd_en( i_read mic en ),

.rd_data count (04 _mic_fifocount),

// Read Enable
// Read FifoCount

.din(pcm_tx_data), // Input
.wr_clk(pem tx fifo clk),
.wr_en(pem_tx_data_vld),

.wr_data_count()

yi

endmodule

33 7. FPGAOIA FIFO OHE Mod
Fig. 7. FIFO Mapping Declaration for FPGA.
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Fig. 8. Inner Movement Sequence of UDP
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// Initialization of struct for bind() socket address
serveraddr.sin_family = AF_INET;

serveraddr.sin_port = htons(5000);
serveraddr.sin_adder.s_adder = inet_adder("192.168.0.100");

// \n.\tial ization of Winsock
WSADATA wsaData;
WSAStar tup(0x0202, &wsaData):

33 9. bind() A% FA FEAQ Kol 7|3t
Fig. 9. Initializations of Winsock and Struct for
bind() Socket Address.
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Fig. 10. Sound and Voice Analysis using CV.

AST 24 BN

A7 = .

ov = pyojun_pyencha / aver + 100; //HEA SO HEE.

/MEH ST B0 4T B
menset(ouff, 0, 126
if(ey = 25)
if(aver == 35 &% aver < 50}
buff{a] =
telse if(aver >= 50 &% aver < 1000
bufflol =
Yelse if(aver == 100 && aver < 150){
buff0] =
telse if(aver == 150 & aver < 200){
buffF[o] =
telse if(aver »= 200 & aver = 5001
tuffla] =
telse if(aver == 500 88 aver < 15000
buff{a] =
telse if(aver »= 1500}
bufflol =
H

=2 w2t HolEE 7k s,

}
send(client, buff, 128, O
menset(buff, 0, 128

recv(client, buff, 128, 0N

33 11. oV EAizalel UDP Sl
Fig. 11. UDP Communications of CV Analysis
Result.
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Fig. 12. Output of Incoming Sound Value.
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32 13. o[ MS ZHX| AIZInt AR HIAX] £
Fig. 13. Output of Warning Message and
Abnormality Signal Detection Time.
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