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[ 1 ]Web Site 5%k
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[3]H/W EyhPyT

(1) LED
AMYFYAI> Xt NeoPixel RJL—R—)L LED

NeoPixel RGB LED

[

< Flat side of the LEC

Orient the LED so
the flat side points to
the right

Datain

+3.3V
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LED (FFE5(Chy hanTWd N5
1.--- ERALBL
2.--- GND = 6T
3.--- +3.3V = 1B
4.---Datain = 12&>
([CRDTLBHN,
(GER ! ) RaspberryPi (3 I 2MR(E. 2= 4= 3 DIES(TIERRITS

# 2 » ® ®w ¥ ¥ ¥ X T ¥ R ¥ ¥V ®¥ X XN ¥ ™R N

J

e
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e A :
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(2) B—HE-%

NA70Y - SGI92R

ACHRE : HX=GND.HRK=FBR [+] . B=HiEES
1.--- GND =14
2.--- +5V =2
3.---Datain =26
(LT TULVD,
CFE!) RaspberryPi ([C3E#itd 2BR(E. 1= 3= 2 DIEEF(TIEHRID

O
K/ Rospberry Pi 3 Model B V1.2 C;?:..fﬁ LK
— a. oo ~ ” o

Raspberry Pi3 Model BOGPIO. 40t 1%

k*

- 000 - 00 -~ OO0 - 0 - OO0

0000 - 000000 D000 ~

Raspberry Pi A+ / B+ and Raspberry Pi 2 physical pin numbers
ario @Ground (asv @sv o

DFETA FLO. FESv, BE3.3v. EBGND. BEAdvanced use only

(3) usBv1Y
BU-Bauty PC Mac F§ USB Y44 #8/\B! {8z~ 22mmx18mmx5mm Z{ERUEL.

$ lsusb
INRTERE SN TVAIMESRLET .

pifraspberrnvpi:
Bus 001 [
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“Bus 001 Device 004: ID 0d8c:0016 C-Media Electronics, Inc"TidaicN TWVET, .

BFOIXY RTN=ROI7T\A RZRARET
$ arecord -

pilraspberrvpi:” § a
" -"rl__.| I___. .

E4 P — |-

: USE Audio [USB Audio]

h—FESE1TY,

N1IDREZAEUFT
$ amixer sset Mic 50 -c 1
(-c (CHkES (T card BFESTY)

et Mic b0 ¢ 1

81%DIENNAVHETT .

®EELTHFT,
$ arecord -D plughw:1,0 -d 10 -f cd test.wav

(plughw:1,0 (& arecoed -| OH—RESET/\AABESTYI ., £RIDERI71)UIL test.wav)

PC REICERXL TEZRESEL TS0,

(4) Bluetooth RE—hH—
Anker SoundCore mini Jd>/\J K Bluetooth RE—h—%{ERALFT,

-Bluetooth /{w -3 PulseAudio /\Wor—S%1YAM=)
$ sudo apt-get update

$ sudo apt-get dist-upgrade

$ sudo apt-get install bluetooth
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$ sudo apt-get install pulseaudio-module-bluetooth

-PulseAudio % systemd [c& %
nano Z{#> Tl pulseaudio.service [CEAHFT .
$ sudo nano /etc/systemd/system/pulseaudio.service

>TEITHE>>>>>>>>>>>>>>>>>
[Unit]
Description=Pulse Audio

[Service]
Type=simple
ExecStart=/usr/bin/pulseaudio --system --disallow-exit --disable-shm

[Install]

WantedBy=multi-user.target
< FDITFET<c<<<<<<<<<<<<<<L<<L<L<L<L<L<L<L

m --dizal lo <t --dizable-shm

-pulseaudio-bluetooth.conf J71 IV &{ERELET
nano %f#E>T/ pulseaudio-bluetooth.conf (CEAHET
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$ sudo nano /etc/dbus-1/system.d/pulseaudio-bluetooth.conf

>TFEITHE>>>>>>>>>>>>>>>>>

<busconfig>
<policy user="pulse">
<allow send_destination="org.bluez"/>

</policy>

</busconfig>
< FDITFET<c<<<<<<<<<<<<L<L<<<L<L<L<L<L<L<L

tion="ore.blue;

g Get Help E

-system.pa 771 &iRwE
$ sudo nano /etc/pulse/system.pa

>TFEITHE>>>>>>>>>>>>>>>>>

### Automatically load driver modules for Bluetooth hardware
.ifexists module-bluetooth-policy.so

load-module module-bluetooth-policy

.endif
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.ifexists module-bluetooth-discover.so
load-module module-bluetooth-discover

.endif

< FDITET<<<<<<<K<LLKLLLLKLLKLKLLL<L<

es that become idle for too lons

-pulseaudio Y—EA%CHE)
$ sudo systemctl start pulseaudio.service

‘pulseaudio Y—EAZBHEEE T LIE
$ sudo systemctl enable pulseaudio.service

-root. pi 1—Yh" PulseAudio TEZHE3LIICLET
$ sudo gpasswd -a root pulse-access
$ sudo gpasswd -a pi pulse-access
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pi®raspberrvpi:
pi@raspberrvpi:

pi®raspberryvpi:

CZETT PulseAudo BEDERTENT TUEUEOT. JRIC bluetoothct! T Bluetooth /{4 2%
EHRUED,
AE-h—0EFEEA>,

$ sudo bluetoothctl

[bluetooth]# power on

FTINA2EZAFr> U, RE-h—%RUET,
[bluetooth]# scan on

Blutooth AE—h—HRDOhofes. ZFv>#EIEULET .
[bluetooth]# scan off

[NEW] Device 00:E0:4C:58:6C:EC SoundCore mini
T Blutooth ZE—=H—DF N1 BN AFTEEUR,

[bluetooth]# trust 00:E0:4C:58:6C:EC
[bluetooth]+# pair 00:E0:4C:58:6C:EC
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[bluetooth]# connect 00:E0:4C:58:6C:EC
EVSENISDE. it T T

[bluetooth]# exit

T bluetoothctl M51kITET

BHORMERTERVMES
https://raspberrypi.stackexchange.com/questions/44497/having-an-issue-with-bl

uetooth-manager-pairing-on-the-pi

Syslog #HERLET .
$ cat /var/log/syslog

“bluetoothd[794]: a2dp-sink profile connect failed for 00:E0:4C:58:6C:EC: Protocol
not available”EWSI5—DHE T e FlEZEL THEEW,

(1) PulseAudio Bluetooth 31 73Y—hv>ZRM—ILENTVSHHESR
$ sudo apt-get install pulseaudio-module-bluetooth

(2) Pulse Audio server H' &L TL\IHMHERR
FIEIELET,

$ sudo killall pulseaudio

Fidel: i[O =28

$ pulseaudio --start

(3)bluetoothctl T connect UET .
[bluetooth]# connect 00:E0:4C:58:6C:EC



https://raspberrypi.stackexchange.com/questions/44497/having-an-issue-with-bluetooth-manager-pairing-on-the-pi
https://raspberrypi.stackexchange.com/questions/44497/having-an-issue-with-bluetooth-manager-pairing-on-the-pi
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[4 ]WatsonlSpeech to Textl. [Text to SpeechI¥—EZXD{ER%

Bluemix (COY1>
https://console.bluemix.net/

g IBM Bluemix

Bluemix [CEDTF, JOTH 180 2823
EEoY—EANTHACLNET. I
fEERBLEL LS.

TS

HE h20d &8 gi-b

Log into IBM Bluemix Log into IBM Bluemix

IBMid ElEA—JL - 7 ELZEAD LTI EEN 1BM 1D: '

e
» JRT—E [AD— ErnEnoEs
Email or IBMid
| Password ‘
E 2N

|y 1IBM 2 EFEEEEXA— LY

New to Bluemix? Sign Up
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(1) HvOY&blISpeech to Text &iEIR

IBM Bluemix 504/

TRTOHNFIU—(1) > |

A IS AT OT v —

Q speech to text

H—EX

TlEs—=[r
AblL—
Fybo—2
tFaUzr—

Watson
ABOSFUIEEIGE. A S&MBEI 3T =57 -

F7Fu
AAZ—TL—b
Cloud Foundry P7LJ
b

Speech To Text

HEBE. ARU—Z=4 - FSYR
HuFzaz

IBM

OpenWhisk
E/L

H—EZ ()

FTUDRE.

T a5
Watson (1)
loT

AP1

E )

=5(CFULER
Bluemix Experimental Services ZHERZL T SS9 AEHBT— EAZRLTHEL £ 3.

[ER 12 7)v)

IBM Bluemix 7404

& FRTER

Speech To Text

Speschto Text —F (. AEOE#EZF
CERLET. BHAHS AT LOERH
#H. SBROEESROSIECL. AL

H—EZE:

Speech To Text-Is

AEOO@RE. ELSRESISECEE HIRERE:
LT 3L3RVBVSMEETERTEE
T, H—ERFAZMBIT <. ATHEE Credentials-1
SEEL TS SHIZEORERERESO
BROHE SURMTET T, FRRYT
{EEFNET, ROSE S M RIEEEN
iy Jq4—Fv
« EARIEEREE .« AHT—H
IEM 5 (US). E53 (UK. BAE. PSET (ST (1 EsTe ). BENR/AE THSRS (1 EaTe
MSA. TO—FJF - E5L03). ETE. R 0). FIEE / N-Best (1 I L—Xdiz D) ST
. ILRALE T TTI). RAAE. T AE JSON [FEDDAST 5 - AT MEBFRD
: (FO—FIF - EFLO3H) 7. (BX) BEMERC & ICEREaTET iTO 0
. UWAT 3 o RIEERE RN E L.
PN FoEE -
ANLTHBETT I AEEMAOHE
Bluemix ERBUADSHVEDE EfsE
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[Y—EXERIBIRIZIUY)

IBM Bluemix Watson

= Watson / Speech To Text-ls
Y LRERES Speech To Text-Is
e

Speech to Text  Developer

) resources:
Low-latency, streaming

transcription

Intended Use

Certain Services in Watson Developer Cloud are contextually specific and

< knowledgeable depending on the domain model and content set they are connected

[ERIBImROFRIZI IV

IBM Bluemix Watson

B2 Watson / Speech To Text-ls
VLA Speech To Text-Is
e

H—ERBEEER H—EREEER HMEHREE @

BEIEEIZ JSON T — %y RTIRHENET. [0 +-= A FHya>
JSON 2=~ ME. APIF— &8, SLUH—
EXDESEERLEOSEEREUANET. ‘ [[] Gredentials-1 201F4E7A1TE - 08:49:53 I BREROER vI |

<
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[usernamell password JZ & 2EALEI DT, AEMRBECTE—RFLTIZE,

IBM Bluemix Watson heng HR—bk

e Watson / Speech To Text-ls
YLRBMHER Speech To Text-Is
i

H—-EAEEIER H—EEEER WABEEEE @

BIEEE(L JSON 77—y FTREENET. [ #-= feme Foyay
JSON 2= bF. APIF— &S, S&ti—
ERmERERDEOEEERE U NLET. [] Gredentials-1 201P47B1TE - 08:49:53 EEROER - @

{
“url™: "https://strean.watsonplatforn.net /speech-ta-text fani™,

“username”: 't

“passuord”: 7

|
<

{

"url"; "https://stream.watsonplatform.net/speech-to-text/api",
"username": "e____ . __ ____ __ . _ ___._______.3"
"password": "z D)

by

(2) hH¥0OY&DIText to Speech |&iEIR

IBM Bluemix 7507/

IRTONFTIU—(1) > | Q, Textto Specch

A ITSANSOFv—
TlEs—=[e
AbL—%

Fy bo—4
R E— NEOSFEISEE. A SiRETEII 51T - FTUORE.

H—ER

Watson

7 Text to Speech

S o= = 5 BAREEES)
A ST ;?’—Zhraa REFZEHLE

Cloud Foundry 7F1)
b
Opentihisk

E/AIL

IBM

H—EZ )
T &M
Watson (1)

loT
APl =T5(CHULVER
Fw b2 Bluemix Experimental Services ZREEELT. BT I ALHEBT—E2E2ALTHELL D,
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IBM Bluemix 750127 heng Hi—h

& FARTER

Text to Speech

Text to Speech H—ER(E. FFRAFEBH Y—EA®:
EEENEL. BURSE D TaRLE

Text to 5 h-j;
ERHhEERLET, HATELERER o spesaR

DEBOTY, HigiEma:
Credentials-1
1BM
228
dA—=Fv—
FIA > FoxE -
« FECKE) + HE (=E)
BN 2 RIS, 1 BEREOBM O (Jeopardy D 1 EEOUEDR
Watson (OEF)
oS BN . ISVRE . BryE
22B8H 2017/07/18 1 AN TEDE 1FBROLHOR. 1 BREOSEOR

MNLVTBHEETTH? FZEREE fERR
Bluemix EXBUADBHLEDE EfsE

[Y—EXERIBIRIZIUY)

IBM Bluemix W

=1 Watson / Text to Speech-fe
H—-EAHBINR Text to Speech-fe
e

Text to Speech Developer

: resources:
Synthesizes natural-

sounding speech from text

Intended Use

Certain Services in Watson Developer Cloud are contextually specific and

knowledgeable depending on the domain model and content set they are connected
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[E18IEHROTRIZI )

IBM Bluemix Watson heng Y-k

s Watson / Text to Speech-fe
YLAPHHES Text to Speech-fe
i

H—EXEIRER H—EXEIRER FRERER ®

BEIEEIZ JSON T — %y RTIRHENET. O +-= e E FHa>
JSON Z=/w b, APIF—&iE. SLUH—
EROESEREOBEEREUANLET. [] Gredentials-1 2017458220 - 08:01:45 BREROER - o]

<

[usernamell password IZ&I2EALEI DT, AEMRBECTE—RFLTIZE,

IBM Bluemix Watson

B2 Watson / Text to Speech-fe
Y-EARREE Text to Speech-fe
fi-c]

H—EAEiERER H—EREIEER 1 O]

B/ JSON 77—y MTIREENET. [ +—= #HA CCEER
JSON 2w 3. APl F—ERE. SEUT—
EAmERERREOSEERE UM ET. [] Gredentials-1 2017451220 - 08:01:45 HIEEROETR - jof
‘
“url”: “https:/fstrean.watsonplatforn.net /text-to-speech/api”,
“usernane”: | "
“password”: "
1

<

"url": "https://stream.watsonplatform.net/text-to-speech/api",
"username": "e_ . .. ___ ____ __.______ 530",
"password": "¢ S e
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[ 5 ]Rasbian O&E#{b& Node.js. npm. D1V AM=))

Teraterm & T SSH ##LET . ID. /\RD—ROFEAME(L.
ID:pi
Password: raspberry T9,

SSHEEEE — >
B 192.168.1.20
ELEETE

Jht‘f':%(ﬂlll pi I
) ‘TJ‘JLz—X'(El'l Ll L I

SRR ISRt D)
Ol -3z bEziEd o)

(®) LA TR A HEESL

() B A/DS A/ECDEA/EDIES | SRS FETETR K

rhozte(SEH 1HE{ES
RAFRIE):

O F ¢ L2 UL AR AFEPEENF — R — A5 T N0

(O Pageant#{#>

[ ok ] || sseERD

BUFOIN> F2EITUTIZE,

$ sudo apt-get update

$ sudo apt-get dist-upgrade

$ curl -sL https://deb.nodesource.com/setup_6.x | sudo -E bash -
$ sudo apt-get install -y nodejs
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[6]11—RDHV>O—-RELSAM=IV

$ git clone https://github.com/victordibia/tjwave
$ cd ~/tjwave

$ npm install

$ sudo apt-get install alsa-base alsa-utils

$ sudo apt-get install libasound2-dev

$ sudo apt-get install pigpio

qi_ﬁraspl_)errypi:”ftjwave$ ls -al

i ] o1 P IEs .gitignore
i il Sl 7] ; EADME . e

J
L 2 i 4

“rW-r--r--

“rwer--re-

- W= r--r--




[4] TIJBOT -BUILD A WAVING ROBOT USING WATSON 20174E7TH 24 H

SERVICES %1 R

[ 7 ITSpeech to Textl. [Text to Speechl. B IBEIRDEEE

FTALIN%E cd ~/tjwave (CBBENLET .

$ cd ~/fwave

AOAR=bENT IAN MEBB I74 )L [ config.defaule.js |%&[ config.js 1EVWSETIE-U.
[config.js | ZiRELF T,

$ cp config.default.js config.js

$ sudo nano config.js

m“[ 4 ]Watsonl Speech to Text|. [ Text to Speech | —EXDERM" TEREULE.
[username ][ password |Z&EKULET
ZZTlE nano I719—Z{EALELR.

&IEBZERL. Ctrl+x = y >ITHRFLET,
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[8]USB Y1 JDEHE

~/tjwave/wave.js

M wave.js T. USB N1V EMEZBINLET .

F9'. USB Y1(3DH—RES. T I\AAESZRANET,
$ arekorod -I

dudio [USE Audicl

ZOBITE h—RES 1. 7)/(2&ES 0 TIODT, plughw:1,0 ZEINMLET

wave.js D 56 175D

var miclnstance = mic({ 'rate': '44100', 'channels': '2', 'debug':
false,,'exitOnSilence': 6 });

=

var miclnstance = mic({ 'rate': '44100', 'channels': '2', 'debug
'plughw:1,0','exitOnSilence': 6 });

: false, 'device':

"+ data. length);

r
L

ce’, function()

14120 (0%), char 1831/8086 (20%) ]
Wi P Ml
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$ cd ~/fwave
$ sudo node wave.js

TJ is listening, wou ma:

[raise arm]
[weave arm]|
[wave arm]
[leave arm]

lintorduce yourself]
[what your name]

[can you dance]
EEREUNNTRE. FEIROIED. BEBNUD, Y2220 TUNET,

HEENR BHBHEREL TNFEAN, Google BIEROEFREZESELIRIGUFLE.
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[1 0 ]BAFEMI(CEE

-wave.js 71 {T&zh
console.log("T] is listening, you may speak now.");
=

console.log("T] (FENTET . ANGELNNI TIZEW");

-wave.js 81 {T&zh

content_type: 'audio/l16; rate=44100; channels=2'

=

model: 'ja-JP_BroadbandModel', content_type: 'audio/I16; rate=44100;
channels=2'

-wave.js 106~109 17&1=h

var containsWaveArm = (str.indexOf("raise") >= 0 || str.indexOf("weave") >= 0 ||
str.indexOf("wave") >= 0 || str.indexOf("leave") >= 0 ) && ( str.indexOf$

var introduceYourself = str.indexOf("introduce") >= 0 && str.indexOf("yourself")
>=0 ;

var whatisYourname = str.indexOf("what") >= 0 && str.indexOf("your") >= 0 &&
str.indexOf("name") >=0 ;

var canYouDance = str.indexOf("can") >= 0 && str.indexOf("you") >= 0 &&
str.indexOf("dance") >=0 ;

=

var containsWaveArm = (str.indexOf("%!3%") >= 0 || str.indexOf("#&3") >= 0 ||
str.indexOf("#&%") >= 0 || strindexOf("F59") >= 0 ) && ( strindexOf("F") >=
0);

var introduceYourself = str.indexOf("EHZ") >= 0 && str.indexOf("#A7/T") >=0 ;
var whatisYourname = str.indexOf("#2/z®") >= 0 && str.indexOf("##1") >= 0 &&
str.indexOf("(&") >=0 ;

var canYouDance = str.indexOf("4>2") >= 0 && str.indexOf("TZ£d") >=0 ;

-wave.js 113 75ED
speak("Ok, I will wave my arm. Just for you.");
=

speak("(FW\. FEIRNDFT . ");
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-wave.js 116 {7&D

speak(" Hi, my name is TJ. I'm an open source project designed to help you access
Watson Services in a fun way. You can 3D print me or laser cut me, then use one of
my recipes to bring me to life. I can't wait to see what we do together. ");

=

speak("CAICBIE. FhDZETE TI TY ., HRIENEULGET Watson Services Z{E50% F i)
(T RLIGERETENA—T>Y-2TOS IR TT . SRzl 3D T2 heUleh, L—H—hvhuih
LT LYED 1 DZFETHEEDE S, —HE(CAINPODELLS ! ");

-wave.js 118 751D
speak(" My name is TJ. You can call me TJ Bot");
=

speak("FADZAIE TI TY., TJ Bot EMFATIZEL ");

-wave.js 123 751D
speak("sorry, I haven't been taught to understand that.")
=

speak("IHEFE A LONBRNTT, ")

-wave.js 195 751D
voice: config.voice,
=

voice: 'ja-JP_EmiVoice',

-wave.js 238 175D

speak("Sure. I am decoding a sound file that I will dance to. This may take a couple
of seconds.") ;

=

speak("FEMNC, FASIERHIDRI7(INVETI-RUTVWET, CNIEEF~IDDET, ") ;




[4] TJBOT -BUILD A WAVING ROBOT USING WATSON

SERVICES

[1 1 )8BAREWRGRI OIS ADRET

$ cd ~/Gwave
$ sudo node wave.js

i""l (B TET. AL

[FZHlT3]
[ F=ix3 ]
[FzT9]

[BCHEIT]
[HRIzDZREE ?

[922TEES ? |
EFEUMNFBE. FEiROID. BEBNULID, Y2R%ZLTINET,




