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I

e Raspberry PizE& ( 3z¥FRaspberry Pi Zerof1Zero W , Raspberry Pi B
+ , Raspberry Pi 2 BfIRaspberry Pi 3 B, Raspberry Pi 4 B , Raspberry Pi 3 B
+)

o 2ANADC TG HFI— DACE
o SEASHILIEIE

o NZETefE5!

o SZ#FGrovefz

o SRERIEHEOFTRS

o BNz~ sk

AiEiEE
2 x X-Power AC108 ADC
6 xS IERENE A RIEZ T
1 x X-Power AC101 DAC
O
e 3.5mm headset audio jack
o FgsEO
o SEIR4OpInIEOFER
e &5 Knowles SPU0414HR5HSB

o REE: -22 dBFS (Omnidirectional)
e SNR: 59 dB
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ANIJES

1. ERTE

T

ReSpeaker 6-Mic Ze12E530E%! x1

Raspberry Pi 3B or 3B+ [https://www.seeedstudio.com/Raspberry-Pi-3-Model-
B%2B-p-3037.html?utm_source=homepage&utm_medium=homepagebanner&
utm_campaign=hp_0605] x1

Micro-USB Cable [https://www.seeedstudio.com/Micro-USB-Cable-48cm-
p-1475.html] x1

PC x1

B8k Speaker x1

2 Tips
SCAY HiZE{4373% Raspberry Pi Zero, Raspberry Pi 1 B+, Raspberry Pi 2 B, Raspberry Pi 3 B
,Raspberry Pi 3 model B+fIRaspberry Pi 4, 55X/ MwikishEA 1R ERaspberry Pi 3 B

EE
Step 1. 15 ReSpeaker 1Z77#k 5 ReSpeaker 4-Mic Z& 14451 {81 feckiEiE
Step 2. & ReSpeaker 1ZZ74% fHIE HEk L

Step 3. 1§ B {EE 3.5mm BYIA L 5b& *#77528 1 E1E*JST 2.0 speaker jack*
+

Step 4. 1§ A&/ 5 *PC @I micro-USBZLiER:
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\\‘.,
2. 544
EETE
T 2ZA BIIPUTTY [https://www.chiark.greenend.org.uk/~sgtatham/putty
/latest.html] BFSSH i EXfit:
@i Putty B EAth ssh TH REMRAINEIR , EHRZE , BR:
1- FTHNERIRPRY ssh THaE | 1LEBEEIEI putty S ANRAXNEXMTFTFF ssh

I8E BEEERERR—T

2- (RRONEIRAIPCHIER —F R FHEE EAAIAMAECEwifi , FEEEHER]N
_—Fo

3- BEEFINEIREIIPHEIL | AIRAEIEEERIE | i55F raspberry offical

documentation [https://www.raspberrypi.org/documentation/remote-access/ip-

https://wiki. seeedstudio. com/cn/ReSpeaker 6-Mic Circular..
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address.md]

4- FEPCHimizeESSHERL |, = RRIMBUHBINEF TR

=1
—|
{
(]
e
=1
I
o
}
o
~J

Category:
[=-Session | Basic options for your PuT TY session |
... Lagging . .
& Terminal Specify the destination you want to connect to
- Keyboard Host Mame (or IP address) Port
- Bell 19216843210 |22 |
H..ﬁ-i-aneuiures Connection type:
- Appearance (OJRaw () Telnet ( )Rlogin @sSH () Serial
?eha\;ric:.ur Load, save or delete a stored se%
- Translation
. Selection Saved Sessions
- Colours | |
—|-Connection
B - Data Default Settings Load
5 respeaker
- Telnet Save
- Rlogin Delete
[+H-3SH —
- Serial
Close window on exit:
() Always () Never (@ Only on clean exit
About Help Open Cancel

HENEIHFFRANBREEE , 282 piflraspberry’

login as: pi
pi@192.168.43.210's password:raspberry

RS, EFNEIRAL , JLIBIT R\ St EiR

I JL22T 2020/6/18 14:35



ReSpeaker 6-Mic Circular Array Pi HAT - Seeed/Z ik 3CAY

J5:2B , BIIVNCEHHHISSH i Sl E )k
VNC Viewer [https://www.realvnc.com/en/connect/download/viewer/]

ZFESHEANRZAETH UERAGESHREONER . AFEFEXNEETLL
SalexagZ&dueros—2 T{F , FEFTFMTTREUERN , FrLAX/E BEFALR
HER: , XEHEF(R VNC Viewer REFWEIR , tB2EISSHIMER: TE
FENR  ARFEE S RGREEEAET S ACK BB A REF/SSSHN
VNC , 257 8EFAVNCEENEIK,

T4 C , B LM HIRIE )’

WRTBEULZBAESR , (RETUBEREERSEEHDMIEED | BRIREERE
FEUSBEOKIEHINEIR , ERESR

3. R E ST

step 1. )IRRESG , S | 1&F

R M4 BIEIPiNZ BRI ARSI Fwm896 0RARAZSE |, IR IEEFEhEE,

1. REEESPI LB T HIRaspbiantE EZE S ( debian 9)
[https://www.raspberrypi.org/downloads/raspbian/] , #&aJLABetcheri# (T
SR

2. &8 LA VNC [https://www.raspberrypi.org/documentation/remote-access
/vnc/|BBEPUTTYIEENEIR , (BZBNSACEFwifl

3. EREIRENZHY , BIRIELL MtetEREE,
sudo nano /etc/apt/sources.list

MRZAHIREFRARE , BUATATEYL

https://wiki. seeedstudio. com/cn/ReSpeaker 6-Mic Circular..
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deb http://mirrors.tuna.tsinghua.edu.cn/raspbian/raspbian/ buster main n¢
deb-src http://mirrors.tuna.tsinghua.edu.cn/raspbian/raspbian/ buster ma:

2 Note
WIERE2019-06-207 BiiRAS EEIF buster {EXA Stretch BILUEID cat /etc/rpi-issue
BERMAEERENRA

step 2. IR FEHEE =17 FEBS

sudo apt-get update

sudo apt-get upgrade

git clone https://github.com/respeaker/seeed-voicecard.git
cd seeed-voicecard # FELE I

sudo ./install.sh #Z2&FLINz)

reboot #E/

step 3. K BEERRAGEE SR {{iBseeed-voicecardfBILEL.
WAL T@®SRKEERR

pi@raspberrypi:~ $ arecord -L

MRIER , N2 RATHRE:

null
Discard all samples (playback) or generate zero samples (capture)
default
playback
dmixed
acles
multiapps
aclel
sysdefault:CARD=seeed8micvoicec
seeed-8mic-voicecard,

I JL22T0 2020/6/18 14:35
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Default Audio Device
dmix:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Direct sample mixing device
dsnoop:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Direct sample snooping device
hw:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Direct hardware device without any conversions
plughw:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Hardware device with all software conversions

ERTENGSKRERS .

pi@raspberrypi:~ $ aplay -L

RAZIN FAT:

null
Discard all samples (playback) or generate zero samples (capture)
default
playback
dmixed
acles
multiapps
aclel
sysdefault:CARD=ALSA
bcm2835 ALSA, bcm2835 ALSA
Default Audio Device
dmix:CARD=ALSA,DEV=0
bcm2835 ALSA, bcm2835 ALSA
Direct sample mixing device
dmix:CARD=ALSA,DEV=1
bcm2835 ALSA, bcm2835 IEC958/HDMI
Direct sample mixing device
dsnoop:CARD=ALSA, DEV=0
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bcm2835 ALSA, bcm2835 ALSA

Direct sample snooping device
dsnoop:CARD=ALSA,DEV=1

bcm2835 ALSA, bcm2835 IEC958/HDMI

Direct sample snooping device
hw : CARD=ALSA,DEV=0

bcm2835 ALSA, bcm2835 ALSA

Direct hardware device without any conversions
hw: CARD=ALSA,DEV=1

bcm2835 ALSA, bcm2835 IEC958/HDMI

Direct hardware device without any conversions
plughw:CARD=ALSA, DEV=0

bcm2835 ALSA, bcm2835 ALSA

Hardware device with all software conversions
plughw:CARD=ALSA,DEV=1

bcm2835 ALSA, bcm2835 IEC958/HDMI

Hardware device with all software conversions
sysdefault:CARD=seeed8micvoicec

seeed-8mic-voicecard,

Default Audio Device
dmix:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Direct sample mixing device
dsnoop:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Direct sample snooping device
hw:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Direct hardware device without any conversions
plughw:CARD=seeed8micvoicec,DEV=0

seeed-8mic-voicecard,

Hardware device with all software conversions

4. RERBII
IRETLASERETEREI | ME— RSB

#It will capture sound on AC108 and save as a.wav
arecord -Dac108 -f S32_LE -r 16000 -c 8 a.wav
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#Take care of that the captured mic audio is on the first 6 channels

#It will play sound file a.wav on AC101
aplay -D aclel a.wav
#Do not use -D plughw:1,0 directly except your wave file 1s single channt

#Doing capture && playback the same time

arecord -D hw:1,0 -f S32_LE -r 16000 -c 8 to_be_record.wav &
#mono_to_play.wav is a mono channel wave file to play

aplay -D plughw:1,0 -r 16000 mono_to_play.wav

2 Note
BREIFF AR A REA6-MicEZFEFIEMY ( 8i6-MicEFFEFIEM ) B HETHRAFEIR

1. ER/RE TR | SNREAEEA LR TTFH.

-2. IR BB L UEFE S MERRBE RS A MER R A EELE | SNZARRE
BN AERHEIAE,

-3. AIREERSFERAIRE | aplayE R LAZREE , BUETTEERLGH SRR,

e LA Audacity#/THERFOSR S .
/2 Tips
R LB B REF R Fraudacitygy EZ B ST

$ sudo apt update
$ sudo apt install audacity
$ audacity // run audacity
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File Edit \iew Transport Tracks Generate Effect Analyze Help I‘r—l
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JIIIINININO iﬁiiﬁ e~ S e
= = = R ! o = = = - == =
P bwi . plclmem ol o slsl2lelplie -
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5. Z2FepythonFIEEMIME

XEREN T FRBESDKERFZPythonBX R,

pi@raspberrypi:~ $ cd /home/pi

pi@raspberrypi:~ $ git clone https://github.com/respeaker/4mics_hat.git
pi@raspberrypi:~ $ cd /home/pi/4mics_hat

pi@raspberrypi:~/4mics_hat $ sudo apt install python-virtualenv
pi@raspberrypi:~/4mics_hat $ virtualenv --system-site-packages ~/env
pi@raspberrypi:~/4mics_hat $ source ~/env/bin/activate

(env) pi@raspberrypi:~/4mics_hat $ pip install spidev gpiozero

6. LEDIUi,

Btk EB124°RGB LED , {RETLAE CECEMA] | TN BB W ==t e

git clone --depth 1 https://github.com/respeaker/pixel_ring.git
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cd pixel_ring
pip install -U -e .
python examples/respeaker_4mic_array.py

RSB EINTH R

R, FrEIEEHE,

https://wiki. seeedstudio. com/cn/ReSpeaker 6-Mic Circular..

{REJLAZ% python

examples/respeaker_4mic_array.py Siﬂ#ﬂ% rfE§E3ﬁ§§§Hﬁ+b$$

Alexa SDK #0 DuerOs SDK

BFE PEI’*%Z:J: Google Assisant ,
DuerOs {ENES

KR

step 2. FeEFIREEAVSLA R Rk

FRLAGEFRTEENBEIZERZRT Alexa #1 BE
BELLRZHAERINEEENRS.

pi@raspberrypi:~ $ source ~/env/bin/activate # activa:
(env) pi@raspberrypi:~ $ cd ~/
(env) pi@raspberrypi:~ $ git clone https://github.com/respeaker/avs
(env) pi@raspberrypi:~ $ cd avs # instal
(env) pi@raspberrypi:~ $ python setup.py install
(env) pi@raspberrypi:~/avs $ sudo apt install gstreamerl.®
(env) pi@raspberrypi:~/avs $ sudo apt install gstreamerl.@-plugins-good
(env) pi@raspberrypi:~/avs $ sudo apt install gstreamerl.@-plugins-ugly
(env) pi@raspberrypi:~/avs $ sudo apt install python-gi girl.2-gstreamer:
(env) pi@raspberrypi:~/avs $ pip install tornado

step 2. BR{5#EIN

FE&RImIE]T alexa-auth , SAGEfREE alexafJiZi , 8i&Ii=fT dueros-auth
SRENBERIEIN, BEEISHGRIFTE /home/pi/ .avs.json

H14T70 JL22T0
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wraspii

Edit Tabs Help

pi rypi

_ Amazon.com Sign In
<

> @ https//www.amazon.com/ap/signin?_encoding & | ¢ | @& | ¥

N amazon

Sign in to ReSpeaker using your Amazon account

E-mail or mobile number: ogin without hassle

Use Amazon fo log into this si

without another password.

What is your password? ogin safel
Amazon does not share your

password with this site

[ | Keep me signed in. Details Learn More

S\gl’l In using our secure server

Forgot your password?

Create an Amazon.com account.

Conditinons of Llse  Privacy Nofice

MNote U1ERFAJE alexa-auth F1 dueros-auth Z|BIYJHE, iE5CMIER /home/pi
/.avs.json . XANNERBEUG , 1B 1s -la B4

SpIERE , TLABET N Fap$ Kt FFalexa

pi@raspberrypi:~ $ source ~/env/bin/activate
(env) pi@raspberrypi:~ $ alexa-tap

XAHREILAGS S enter SBFHAIEENTE
step 3. BeEIRHIRIESSIE

FHGIXEBDZ B |, (RETERSAlexagi & DuerosHURAL AT8EA0{RAT L, , EEARY
AR et EE i ErAlexag;Z Dueros , (BRI B FIEEITIESIGEE TS
Il

https://wiki. seeedstudio. com/cn/ReSpeaker 6-Mic Circular..
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pi@raspberrypi:~ $ source ~/env/bin/activate # BEPyt

(env)
(env)
(env)
(env)
(env)
(env)
(env)
(env)
(env)

pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:

~ $ cd ~/4mics_hat

~/4mics_hat $ sudo apt install libatlas-base-dev
~/4mics_hat $ sudo apt install python-pyaudio
~/4mics_hat $ pip install ./snowboy*.whl
~/4mics_hat $ pip install ./webrtc*.whl

~$ cd ~/

~ $ git clone https://github.com/voice-engine/voice:
~ $ cd voice-engine/

~ $ python setup.py install

Step 4. fit& Pulse Audio

cd ~

sudo apt install pulseaudio
cd seeed-voicecard
cd pulseaudio

cd pulse_config_6mic
sudo cp seeed-voicecard.conf /usr/share/pulseaudio/alsa-mixer/profile-se

™~

k 1/—1EE'

1EE rulesSZft, HEFRFoAT , HtENZEIK seeed8micvoicecRT ,
EitudevEEFESIR EPULSE_PROFILE_SETZSE |, FHagfl{FEAPulseAudio.

sudo nano /lib/udev/rules.d/90-pulseaudio.rules

PRRTERAE7ITAINLATT (EREE AR MR EFETZAI
GOTO="pulseaudio_end")

# Seeed Voicecard

ATTR{id}==

MNiZzErRa T

F16TT JL22T0

"seeed8micvoicec",ATTR{number}=="1", ENV{PULSE_PROFILE_SET}="se¢
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ATTRS{subsystem_vendor}== , ATTRS{subsystem_device}==

LSE_PROFILE_SET}=

ATTRS{subsystem_vendor}== , ATTRS{subsystem_device}==

LSE_PROFILE_SET}=

ATTR{id}== ,ATTR{number }==

GOTO=

LABEL=
ATTRS{idVendor , ATTRS{idProduct}==

ATTRS{idVendor , ATTRS{idProduct}==

ATTRS{idVendor , ATTRS{idProduct}==

1% ctrl + X B , ABR v RKRERSE. ATTR{numbenfYERTLUEE FEAYE

SHE:

udevadm info -a -p /sys/class/sound/cardl/:

Step 5. Bt default.pa # daemon.conf

sudo cp default.pa /etc/pulse/
sudo cp daemon.conf /etc/pulse/

Step 6. ERRIFIRFHHELE

sudo reboot
pulseaudio --start # start pulse at first
pactl info # check the setting

# The output should be Like this

# You could see the default sink is seeed-2ch and default source is seee(

pi@raspberrypi:~ $ pactl info

Server String: /run/user/1000/pulse/native
Library Protocol Version: 32

Server Protocol Version: 32

Is Local: yes

,ENV{PULSE_PROFILE_SET

ENV{PULSE_PROFILE_SET

ENV{PULSE_PROFILE_SET

ENV{PULSE_PROFILE_SET

2020/6/18 14:35
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18T JL22T0

Client Index: 6

Tile Size: 65496

User Name: pi

Host Name: raspberrypi

Server Name: pulseaudio

Server Version: 10.0

Default Sample Specification: s32le 8ch 96000Hz

Default Channel Map: front-left,front-left-of-center,front-center,front-i
Default Sink: alsa_output.platform-soc_sound.seeed-2ch
Default Source: alsa_input.platform-soc_sound.seeed-8ch
Cookie: 3523:e5af

SfcEiIsnowboy/5 , BIERR FHERM

step 7. iLF(High®3R! T Foa<1T

source ~/env/bin/activate
cd ~/voice-engine/examples
python ds_kws_doa_for_respeaker_6mic_array_pihat.py

XA , (RISSEEFILEDSIE , (RAJ LA snowboy SKIGEEY, XA , GELEDIT&
ERREERARESE. RNSERHEERE debug BUER. HFE1ER
status code: 204 AIBT{E, 151t snowboy RMEEE respeaker, & 3K respeaker -
1Y led XTSEESK, BAITRTLARRMERTIE, L) , "HERRIDAY?" 5 "BEXEENE
ASRIBSRIEARTE", Mk , /RIERY High £RE,

STT (BEHNZF)

KEDBNEBEESTT (BFEISA ) THEELINGPIOE Y, XEGPIORE. i
BIRSENE , LAIEGPIO12 / GPIO13_HiEE2ANLEDITE .

https://wiki. seeedstudio. com/cn/ReSpeaker 6-Mic Circular..
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GPIO Turn On Faster Slower Turn Off

GPIO12 1 0 1 0

GPIO13 0 1 0 0
Step 1. (KR

sudo apt install mpgl23
pip install baidu-aip monotonic pyaudio

Step 2. \BE3XBkey Here [https://console.bce.baidu.com/ai/?fromai=1#
/ai/speech/overview/index].

Step 3. FH;iEHS Smart_Fan.py [https:/files.seeedstudio.com
/wiki/MIC_HATv1.0_for_raspberrypi/src/baidu_STT/Smart_fan.py]

cd ~

wget https://files.seeedstudio.com/wiki/MIC_HATv1.0_for_raspberrypi/src/!
unzip baidu_STT.zip

cd baidu_STT

python Smart_Fan.py

A Warning
TBEIE1T Smart_Fan.pyZ BliMIEEZER @ line 36,37,38, &EAILUBHIE T
synthesis_wav.py>RERFTEENES. 1BESE6,7 THIIEERR | FEFREESNE
BELRIIRNE.

Step 4. i 'FFXES'.
Step 5. {(REBIINEBEHE.
Step 6. AJLAR IR "TR—, 18— 5% 'KMEE'.
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20T JL22T0

FAQ(RERIfEFZ)
QU:FEHEEIRS wiki B , IENERERLN , BAT?
AR BT R R IREN S | et P

F2E(E [https://v2.fangcloud.com/share
/7395fd138a1cab496fd4792fe5?folder_id=188000207913]

SEUTIREETR , 5, litelixBISEEFFRELSEENR ENEZER
FEREMN. 5=, KRT7TEHE  186RE. 5=, IREGERREINEZRIED
<17 A\ alexa-authgidueros-authEiEIEN |, EININESE/home/piBRE N4
FX.avs.json3{d , XAt A BEERAREINEE. 500, /home/piBERTEHE respeaker
BYGIRE S T LARIR AARImic AR SEFENAIGIE. BERBRERFREE
respeakerBR NE#T MAF2 , AJLATErespeakerER 11T git pull origin

master ﬁ%%%%ﬁo

Q2 RENRERFTERBEF R
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¢ [PDF] AC101 Datasheet [https://files.seeedstudio.com/wiki/ReSpeaker_6-
Mics_Circular_Array_kit_for_Raspberry_Pi
/reg/AC101_User_Manual_v1.1.pdf]

e [PDF] AC108 Datesheet [https://files.seeedstudio.com/wiki/ReSpeaker_6-
Mics_Circular_Array_kit_for_Raspberry_Pi/reg/AC108_Datasheet_V1.2.pdf]
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[http://forum.seeedstudio.com/].
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