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FCHA BEEZ 7 AN | Web ~DFER
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3 N—F9OI70D#%(E

T7x—X1DRFEE LT, N—RUZT DK - if
EEIMEMRAITWET, RONOMEIIRD YT
NI TR r—V DA VA =L HEEETEE
£7

31 WELGN—FHI7

AN, vRy FEERTLOIMNERNN— YT
ThELDTREBEET, AMBEEHMIE 70T,
MEEFRICHE D Z &N TET, BAEMA, BlEz=
M. BKHA B8PS (http://akizukidenshi.com/) 72
EOWBEWFETHALE Lz, Z OB T 51
FREFICEOBRBDEMEL TSI, BHER
K Aize L, BENL o 2= RUSAOH DIE 100
Myay 7’ RFEERETHBAFTEET,

B0 T
Raspberry Pi ZERO WH A
~A 2 nmsph—FK HEA
F—=F 4 A=y [EUN
AAZa=y b WA & BT
LED 2=y b WA LB T
Bt o=y b (ILVET V) HEA & BT
BT =y b WA & BT
FBan - HEF HEA

WE A — Ry

TNENDON—F =TI ROOND T & &, LT
WA L £,

Raspberry Pi ZERO WH

Raspberry Pi O 72 Cld, —&/IN T2 72
Raspberry Pi ZERO Zaﬂ%b\i L7, vy MIfED
ZiIdtERER R bR b LR A, Los LAt
FERNSNT L0, IHBENND 72 T, HifriEis
IR DD ZEBRB L2 THWVWNWZ el %
EELE L, FEETNALBET, AR TS
ZEERELET,

WiFi 1348 T4, GPIO a2 x 7 X REEFEIN TV D
WH £ T LB ENLTVNTT,

VAL OO0SD H—FREFET8—

Raspberry Pi {2 > A h—/ L L CfE 5 Raspbian

(Linux ®—Ff) DOR= 1%
2GB 55, 7/t I (Desktop+#iEY 7 k) TH
5GB i CJ, ¥4 7 u SD I — FOREIL8GB H

. w/hET L (Lite) T

NIERYZ D TTR, WANWARY T FUZTRT
— R EA VA N—LTEHEDT, ADT-%H 16GB LL I
L TRBEET,

PC b EXAT L X 121E, IMERKE VW SD I —
RROT ZTZ— I AN THEWNET, Zuui~A 72
o SDA—FEE-mLEIMHBELTEET,

=77 a=vr
BEROANHNZITIO D=y N TT,
Raspberry Pi ICIZ &R AN 2L, HFH I
HDMI 221 ¥R 2215 72 0T, ] & O FHINENES 23
WEETT, BEREMICIZ USB R D~ A 7 LA —TF
4 A DAC THRWVWOTTA, mARy MENIZHLD
AL/ D& EOE T, Raspberry Pi d
GPIO v icE#EER X b=y MZLE LT,
Seeed t1:0> ReSpeaker 2-Mics Pi HAT 728, —& Ei4&
NENE D TN, HEOHEE T Waveshare -
@D WMB8960 Audio HAT ik L7z, RUF v 7%
HEoTNDOT, RTHEBERDH Y 7,

AV T+ UIRF (DY)

RE—H—ary4a—

WM8960

Fv7
GPIOEY LKA RAYF (FEHAL
(H@EIzaR4)
F—=T4F=2=v
HAS2=wf

Raspberry Pi lZi3 0 A T &Y 2 — /L& #T 5725
@ CSI (Camera Serial Interface) = % 7 & 234 # S
TWET, ZOA U F =T =2 —RTHIETDHH AT
@O ET, 72385, Raspberry Pi ZERO iX
Raspberry Pi KV /hSWax s Z&fioTHNDHD
. Raspberry Pi ZERO i — 7 WiZ7e > T %
TLERMEEL T EEN,

S AF=2=v k (Raspberry Pi ZERO |Z %)



=TI 7 XTI Y  N R T, S R
STVWAOTHMITFTFEZ2VWEYICERELET, &0
728, T—7THMmLE L,

LED 2=wk

JBIEAT —H A% /T 720D LED FrsrHE L E
L7z (ZHIFHE LRSS THHBEWERTA),

BANEH 7 —LED &, =D K74 —REKEHIEL
ko9&, #T—LED, HHiE RTIAN—H K T ¥
AH IR EDOWAEEZ TNE L, RGB3®ADF
OV ARZEH (PWM) TEREFS LS, BHIIC
BEFETEET, LiL, bHOX KRV
FEORBHCERT HI2iE, PWM AA— R 7 )
2R LRV ORRUT > TWE LT,

HRAERL T D 2 Bic, 3 LED & PWM f&~
A arF v 7 EERM LT, Worldsemi 0
WS2812B L WHHETDZ LAV E L, T4
NEETT—4% (RGB& 8t v k) #5x TN
£, N PWM (400 ~ VY Bl b)) #EREN L C. &
MLGERELSETINET, 51, KERD
KA BN HIE, 8 F v 7 & #5# L7z AE-
WS2812B-STICK8 £\ 9 E ¥ 2 — LN HEFES LT
WET, BIESem 20T, ToFEEa Ry MW
SHHhE S TY,

elofefolelelo]e

E :L: k (E-W82812-STIK8)
Raspberry Pi ® GPIO (PWM 72 &) THiliHi4 5 7
AT TURREEINTHNDEDOT, ZhEHH>Z LI
LF L7,

BEtHa =yl

oRy hORHREZMD DD EAELE
L7, EFZFDIREE Y ADT7410 TH BVWOTY
N, BELKELHNIbOEZEHALELE, 7L
TTNVETHEDROOT, ZOEDRKE THHIZH
BLET,

EEI=vF

AEOz2=y MIATDCSV OERTHEL ET,

NRUb D TR ERE R £ D AC T X T H — 2l
FTN, T—TNEFloNTTaxs ZEHEE LR
WEROIRTREMAE LT,
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7
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" THTHEMES WRE. # 7 —LED
O, O HTREERR S TS £,
‘JM ‘ Raspberry Pi & S B <, H

AOELEG L ENEd, E
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3.2 Raspberry Pi ZERO WH D #{§

Raspberry Pi ZERO WH O #fi% L %9, HLo BT
& XL, B FIcBE X, FEKAY g — -
LN EIEEL TS ZIN,

£ YA R ADFEITIITEY b 0 78, #<
MBI TNDA—Y Ky 24800 4R L
TVhET,

3.21Linux D14 VX —JL
FPFL—F 4 VAT (0S) B3b BT E
9, Raspberry ®% 7> a— R¥A K

(https://www.raspberrypi.org/downloads/) 75
Raspbian 27 U v 7 LC, —&®&E® Raspbian
Lite ZIP 77 A1) X y>m—RKLET, 2020
2 A oW R OFHIL,. Raspbian Buster (7—>
NN—T 3 419) TLT, RGO A A—T1F
SD A%V L T1.8GB # 5 FET,

PCTARA—TT7ANELET ) v L, EXiAR
V7 hEEEN L £, Ubuntu PC DIFEITT 4 A7
A A= T A Z—_ Windows10 Tix [5 4 27 A X
—VOEXAL] BENET, EXIALKLITITSD
A—FREHRELET, MEXTHN—FT 4 27T
FEERERNWEHIZLTLES N,

Py CEZIAANKDY, SDAI—RBPCIZ~YY
vhE, FEBRRAZD L DI/ 5, /boot T ¢
L7 FUIC20ODT7 7 ANEEEIARET, HEHM
U PC ETHELTEBL EETYT, &YIOT 7
AT ssh LWHLRTOZET 7 ALV TT, ZDT 7
ANBDHD EAT HMTIEBIBNIC, PC % SSH #t
L C Raspberry Pi Ok E LTHEZ D L HICHREL
£7, Windows T7 7 A L OYEIRT % RR L7RWEE
EN o TWnB & sshixt 2R ED T 7 A /L7 ssh &
RRINTLEIDOTHERLTLLESI Y, JERTD
RV sshNIEELWY 7 A V4 TT,

DX WIiFi :5E % 53 % wpa_supplicant.conf &
WO T 7 ANEEY T, WiIFiokEx=2U T 128
WPA FHOHATT, RO X I NFICZLET, X
2 U T 220 THE, WIFi BRBE & 3% L 72 NICHER
LTLEEW, B, AT (T 1ZiEA
N=A TR, 7 &ENET, otxF=2UT
A REDTZD, —HEZER L TCWES, HoD
SSID & PSK /f2 7 L— X%, WIiFi BE5Ic &b T
FEIMx TS, JloEx= YT 05
(WEP) 1%, HFEVFEbiLie< 72> TX =D THIE
LET,
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wpa_supplicant.conf

Ctrl interface=/var/run/wpa supplicant

netwgrk:{ -
scan_ssid=1
ssid="H5DOXR vy U —27 D sSID”
psk="BHDOF Y U —7 D/NRAT L—R"
priority=0

}

SDAH—FK&ET <o hL, PCOHroEVHLE
4, Raspberry Pi O~ 7 1 SD 211y MIHRY fF
T, EBRERALT, LI 5L WIiFi ki
Raspberry Pi BV E T, ZOEREDIP T KX
. HEYZ F LRI T OFFIZRE STV E
9, PCOWERY 7 F2vb ping 2~ T, ZD#i
FZZREIETH T 23T T, b LTI ano
726 WiFi s EZ R L T ZE\W, arp-aa~w > K
TENETICRAOD ST IPT RVAEZRRET, £
D7eT, WET KL A3 b8:27:eb (Raspberry Pi
Foundation D> % —a—R) TIHEDHT KL AR
Raspberry Pi ® & O T9,

IP7Y RLUANGMoTch, PCOG SSH#HE 2 T&
£, Windows 725 PUTTY R EDSSH 7 54 7
FNEEBLES, 2—FAlLpi. NAT— X
raspberry 3, Ubuntu @K > 7 +Tix, Ubuntu
Da—WH % SSHERETHilikH> L3250 T,

IP 7 R L ADRNZ2—H4 pi@% T T Iy,

$ ssh piRIP 7 KL A

Raspberry Piize /A > CTEXE Ln? 3
AV—=RaEHLALNI Ay b—VRERIND
1Z9°C9, FAIX Ubuntu PC & R U—H4 &/
WOT, BHOOHETL4HE I NV—T%, 2—F4
ELTHEERLTWEY, UTFTRIOa~ RIS
Jb—7" akiyama DB, 7 HiX—Y chuji & 7
N—7 akiyama \ZIBII L CAR—AT 4 L7 Y &1E
F. =%/ AL chuji /82D — FgE, UEHIZe
TA URED T = VT bash 38R, % HIE chuji 12

(VAT DEHEHR Ca~ > FEFETT5) sudo
MERRZ 52 TWET, FBHORE T, ROARTEE
WE L2, HEATEHRICRATIEI N,

$ sudo groupadd akiyama

$ sudo useradd --create-home --gid akiyama chuji
$ sudo passwd chuji

Enter newUNIX password:

Retype new UNIX password:

passwd: password updated successfully

$ sudo usermod -s /bin/bash chuji

$ sudo usermod -G sudo chuji

S exit

I TWoltiur Ty MU,
chuji TrZ A TEET,

4RI A— Y4



3.2.2Raspberry Pi DE XML B E

arz A Lichb, N—RYZTHERY 7 N ThDH
raspi-config Z & H) L T, R RZ HAFEIZW Y BHZ 5
2 EOBEEITVET,

login as: chuji

chuji@192.168.15.16's password:

Linux Raspberrypi 4.19.97+ #1294 Thu Jan 30
13:10:54 GMT 2020 armv6l

The programs included with the Debian GNU/Linux
system are free software;

the exact distribution terms for each program are
described in the

individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY,
to the extent

permitted by applicable law.

Last login: Tue Feb 18 11:04:20 2020 from
192.168.15.23

SSH is enabled and the default password for the
'pi' user has not been changed.

This is a security risk - please login as the 'pi'
user and type 'passwd' to set a new password.

chuji@raspberrypi:~ $ sudo raspi-config

a< 2 RORAINZH D sudo 1E, ¥ AT LEHEE
RCHEITTDHEVWIFRTT, VAT LOETESN
— Ry =7 OFIENCIEY 2T LG REHER N LET
T, NAT—RERPNDZEBHDLDT, ZOR
a7 A NRAT—RE AL TLEEN,

ZOTHE, ROX D BRBREEENFR R IINET,
ETFRENICTHERB 2%, Enter ¥— %2 L CTZDIH
HOREICEY £3, Bm FMIOBRRKICE HIC
X, Tab¥—%HL £,

Raspberry Pi Software Configuration Tool (raspi-config)

1 Change User Password
2 Network Options
3 Boot Oprions

Change password for the current u
Configure network settings
Configure options for start-up

5 Interfacing Options
€ Overclock

7 Advanced Cptions

8 Update

9 About raspi-config

Configure connections to peripher
Configure overclocking for your P
Configure advanced settings

Update this tool to the latest ve
Information about this configurat

<Select> <Finish>

Raspi-config &

4 Localisation Options 7> 11 Change Locale ~%
D, VALDOFToELTFDIFEHIZH D jalP.UTF-8
UTF-8 £ TITo7c b, AN—ZAF—ZfMLET, [
ERIRPEDLDT, <OK>HEVET, 77 4/V
FOEIRTIEFR L b DOEEATBEET, REICL
X6 KA £9, D& & 12 Change
Timezone % #1*, Asia—Tokyo &% & L THITIE,
WFR] R 0% B ARYERR (272 ) £,
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KIZ 5 Interfacing Options 7> 5 P5 12C %#i%&.5 & |
2C XA EEDTE S PELNET, <FWn>%E
AT, 2C R EBER[GEIZ L E9,

IZ[F U 5 Interfacing Options 7> 5 P1 Camera % %
WE9, Zd Enable (2 LTH 5., raspi-config &
BrLEy,

7eB bash #ffi->Tno &, Fi—TOD X 5 I
<2 —PL>@<F A N> <BUEDT 4 L7 FU>
$LVS Ter T ERFREINET, 2—VFLHLFK
A NLILZ DOBNZR S 720D T, IBELE BT D729
2, UTFTIRHEICS FIE2FRLTEBEET,

BRCTlaad 2 M4 & LC Raspberrypi 28 E ST
WET, Raspberry Pi #ffi 5723 27 2% < D%
5 ATREMEA BB L C, A M4 % Kaonashi (24
HLTEBEXELEY, UTOZ207 7 A LVEEIE
LEST, =54 X —L LTCVizlFol-flaRLE
7, nano THHEWER A,

$ sudo vi /etc/hostname

$ sudo vi /etc/hosts

HRA M4 L LT Raspberrypi & E0h N T05EZA
(& —» 1 % Kaonashi iIZEE L £,

3.2.3WiFi DRE

HEARW R EITEDD ELEN, ZOFEFETEHIPT
RLUARBEERREDFETY, FUL—F—%ffio
TWHIE, IP7 RLAREb->TLEH ZLidbhE
V72N DTT R, Web — 3—& LT 9 72| [#
ELTRELEVERWET, UTFTOREY 7 A L%
e LET,

H$ sudo vi /etc/dhcpcd.conf H

77 A NDORZICIROITEZBIMLET, 192.168.15
DERSTIEL, B4y D WIFi BREIC Ao, Raspberry Pi
DOIP7 RLAZ, BEI7Z RLAED HFicflibnsd
P (WiFiL— & —IZBEESNTNWD) DI T, i
DY == > TWRWNT FLAEZROTET, T
DEEEE Tl 192.168.15.30 7> 5 192.168.15.100 £ T
NHEE D DR TWDH DT, OSSO
192.168.15.16 IC L £ L 7=,

# added by chuji on 2019/2/20

interface wlanO

static ip address=192.168.15.16/24
static routers=192.168.15.1

static domain name servers=192.168.15.1




77 A )NEE—7 L5, Raspberry Pi % HitLHE)

(V7—1) LEF, ToLFFvarrixl) 77—+
THEVWHIEETT, sudo reboot THIAE LRIE
BELNET,

HS sudo shutdown -r now H

LIS <HFTIE. HTILWIP 7 R L AT SSH #2653
HIEMTEDE TRV ET, TDOLEEFA
BEFEESNTWDSZEZMERLTLEES N,

Z OO L LT, Raspberry Pi ®FEJROY) D 5
EULET, WERVEBEREZE LTI L 2R,
Yy MU UEFITLET, A7 ar -hidv R
TAEEIET D EWVIEETT,

HS sudo shutdown -h now H

LIE5 < ¥ TCiE, Raspberry PiZdy v v & w
L. HEIWICA S OERA GV £7°, #k LED A3
216, ACT X T X —DER LY > TEBE £,

32474 LV MUBE

Raspberry Pi TIE£T 57 4 L7 M UHEEZ R DT
BEET, BICZ0EY TH5XLEITH Y AN,
UTOBBTIEZOMEZRiRE LTWET,

F—AT 4 L7 N
Kaonashi 7127 7 LRt
AL I N—KRT 7 A )V
EE 7 7 ANEEY
Open Jtalk 4 VA h—/L
T 7 A

Open Jtalk Ffi
EFRART Y
Julius A4 VA b—/
Julius BEHY ¥ b
Node.js A ¥ A h—/b
C S/l Redis
F—F 4 A=y

/home/chuji

| 3
—|kaonashi
I—'Include

—voice

—open_jtalk-1.11

I—'htsvoice
open_jtalk dic utf 8-1.11
hts_engine API-1.10
julius-4.5
dictation-kit-4.5
node-v10.19.0-linux-armv6l

hiredis
WM8960-Audio-HAT

A—PLZROA VANV LY T NTZT ON—Y
Nk T, TV NUVAREDLY R, E
EF 4L NIOHEITIZDEETELET,

325Y 7 RO TT7IRYT—CDA VAR =L

HETRBEIIRDY 7 NI T RNy r—2% A VA
= LTEEET, UbuntutEdio PC 2> T\
576, ZZIHHNRNyr—VEPCIZHA VAR
—LLTRINE, BRY 7 U7 O Oy
% PC ECHGETE £,

BAONCBUED /Ny r— i RE R L, BB oRE
LTBEET,
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$ sudo apt-get update

$ sudo apt-get upgrade

samba

Windows PC b b 7 # VA B #ETE S L 92§
57, sambax A A =L LET, HERT 4
AV ERR LT, A A R—T 500 E 5 nH
MDD T, yEIRZADEA VAN IANIHEED F
To ZOFEFLLFTHLRLETT, £ A F—/R

Cholb, N=Va r bHERLTAET, RICH
ET 7 ANERELET,

$ sudo apt-get install samba

$ smbd -V
Version 4.9.5-Debian
$ sudo vi /etc/samba/smb.conf

smb.conf 7 7 A L DOFEEEIZITVWE 25 (2917 H B
720) WCUTOXLIRITHRE £T

‘ Workgroup = WORKGROUP ’

ZE Windows UV —27 ' V—T 4 DT 7 %)V ME
TIWB, B4R > TOWDHEITE

WORKGROUP Oy & G T 723V, AAGE
DXFEy MILLFO X 512725 TNDIET TT,

Unix charset = UTF-8
dos charset = CP932

TN, 77 A NVORBIZLTOIT 2B L E
7, chuji® & Z A%, BApDa—HFLAICLTIES
l/\j/clo

[chuji]

comment = folder of chuji
path = /home/chuji

guest ok = yes

read only no

browsable yes

force user = chuji

HED v aTHHSEZTRA IRy NU—2 T 3L
HHE LTRRINET, 2 AL MUTEREDH Y
FH A, path(ZV—27 7 — 1T 5T 4 Lo
kU, force userid, D EEHRELIZE EIT, 0D
=P/ TR T THIEEMEILET, KFR
Dl read only =no T, SO DEZIALETT
DR ETT, RT€&x®—7 L5, samba %V
AH—FIHET,

H$ sudo service smbd restart H




ZH T Windows PC 225 TH, =7 A0 —7 0

[% > hU—2 | |2 Kaonashi—chuji TH &3 ER
SNH LI ES, PCTRRIZZ= I/ AT B —7F
DEB SN TWD LT, FEBLTIZSN,
Ubuntu ® 7 7 A )L~ % — v —TlE, OS]
Vw2 Lieb, == 7 FL R
smb://<Raspberry Pi ® IP 7 KL 2> AL, ¥
—N— B 7Y v LET, PCOx—¥4
N7 AL, Raspberry Pilza 7 A >3 572800
a—YPH L RRAT— RE/»hET,

emacs

Linux 31725 ¢ X —Cd 25 emacs A > A b
= LE L, TNEROFERDZT 4 X —E1 9
o T, BT LHMLERDITTIEH Y FHA,
Raspberry Pi ZERO (1%, b X - L AMBENDT
T, ATl FT,

$ sudo apt-get install emacs

$ emacs --version
GNU Emacs 26.1
Copyright (C)
Inc.

GNU Emacs comes with ABSOLUTELY NO WARRANTY.
You may redistribute copies of GNU Emacs
under the terms of the GNU General Public
License.

For more information about these matters, see
the file named COPYING.

2018 Free Software Foundation,

Python Y/—/L

Python 23 5 Y — L &Ry r—V% A A b—/L L
9, AEIHM S Python2.7 Tid7e <, Python3 %fif
5 Z L2 LFE L, Python3-smbus i 12C /SR % fiff
7D T A7 Z VU, python3-pip iL Python &3
=B AT 5 Y —/L, python3-dev [ZBA%EH D
Ry =TT,

$ sudo
$ sudo
$ sudo

apt-get install python3-smbus
apt-get install python3-pip
apt-get install python3-dev

Python =2~ KC Python3 # & C& 5 X 51C L
TEBEELL S, alias Zffi~>T, python =2~ F
ERERLET, XN—TaraRRLTHDE 2T
MNH 3T E D> TWET,

$ python -v

Python 2.7.16

$ alias python=’/usr/bin/python3’
$ python -v

Python 3.7.3
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oy Ay Lzt &(Zalias RAENTHRD LD,
/homel/chuji/.bashrc DKREIZ, IRO—FTEBINT 5
DN TT,

‘ export alias python=’/usr/bin/python3’

-7 L. ZOFHETEH2—Y4 chujitrZ AL
T E LAY A, VAT LAND BT
WCHBICFEITT 2 & &3, HIOFE THRLET
9, % Z Clusr/bin/python > RY w7 V> 7 %
ZEELT, python3 ZFE(TTH LI LET, U
JVERka~ 2 RIinDA 7 g »-fik, BRICHEMEL T
WU alfIcEE R 5 R T, Inaw
v ROFEMZRFINIENE L ET,

$ python -V
Python 2.7.16

$ 1s -1 /usr/bin/python*

lrwxrwxrwx 1 root /usr/bin/python -> python2
lrwxrwxrwx 1 root /usr/bin/python2 -> python2.7
-rwxr-xr-x 1 root /usr/bin/python2.7

lrwxrwxrwx 1 root /usr/bin/python3 -> python3.7
-rwxr-xr-x 2 root /usr/bin/python3.7

$ sudo ln -f /usr/bin/python3 /usr/bin/python
[sudo] chuji D/NATU—R:

$ 1s -1 /usr/bin/python*

lrwxrwxrwx 2 root /usr/bin/python -> python3.7
1rWXIrWXrwx root /usr/bin/python2 -> python2.7
root /usr/bin/python2.7

root /usr/bin/python3 -> python3.7
root /usr/bin/python3.7

1
—rwxr-xr-x 1
lrwxrwxrwx 2
—IYWXI-XIr-x 2

$ python -V
Python 3.7.3

Loz e <5 K12 Isd o hFERD
—HBEHIER L TWET,

NODE.JS

Node.js £, Web #—/3—% JavaScript TEH. 3%
7DDy r—T T, A&7 D 5 Raspberry Pi
DRy r—=I% A FTREIN TV D DI
Raspberry Pi 2 LA Cfipiu T % CPU [T 22
T, Raspberry Pi ZERO °#J#}| ™ Raspberry Pi ©
I%. apt-get X HAEHER 72 A A b — L IFIEDME X
FH A, EH Node.js Foundation 7> 5 i & v
vu—RLE LK, o CPUIZOWTHLLTFD
armvel & armv7l & 7> arm64 [CE Sz U, RC
LA VA = TE E T, wget X tar DFEHNZR
AATARE LTV ET,

BB, OFEEZTa =LA A =L E NS

T, TXTHOT 4 7 MU 25 Node.js 2% % &
ANZLTWVWET, T —I LA A h—/L L
Wo T, BEOKR—LT 4 L2 MU FICA A R—



WNLT, RLarybEa—H ETERRDZ A=V g00
Node.js {5 L9 IC b TEFE T,

%9 https://nodejs.org T Node.js D& E/N— g o
(LTS: long term support) #FR~XFEF, ZORHET
X, armvel D Ny r— U TLTS A7 —# A Zh
570X 1019 TLl7, PCOT T UH T,
https://nodejs.org/dist/iZ7 7t A LE£d, T4 L7
M) —BRAFREINDITT T, I T latest-
VIOXIDT 4 L7 N FIZhd7 740D 5, 4
IO O J7 A linux-armv6l.tar.gz & 72> T 5 7
FANEX T ya— RLET, 72F, armve DR D
LFEFHEFO 1 TEHRLS, TA77Xy b (=
V) BROTHEZ WL IIZLTLEEY, ZOK
DR 51Tl node-v10.19.0-linux-armvél.tar.gz 73
KHCTLEZ, #uru—FRLibDk, Smbﬁ‘xmf“
Raspberry Pi (FAOBAITAR—LF 4 L7 hU) |
fizk L £, F7-1%. Raspberry PiiZ SSH ?ﬁr’ﬁi
TUTOavyr REFTLTHRITI &TY,

$ wget https://nodejs.org/dist/latest-v10.x/node-

v10.19.0-1linux-armvé6l.tar.gz

ZDT 7 ANVE tar a~ 2 RCMEE L. Jusr/local/bin
WCET77ANVEaE—LET, cp a2~ FDO-R
FTait, EOFOT 4 L7 M) EEDTay
—FBHLNHERTT,

$ tar -zxvf node-v10.19.0-linux-armvél.tar.gz
$ cd node-v10.19.0-linux-armvé6l
$ sudo cp -R * /usr/local

F 7Z/usr/local/bin D7 7 A VWFELTTE 720y (V3R
NE-TWHRY) LEIDOT, UTFTa<wr Ra3E
1TLTCRB&E £9, ~Lbashrc DRREIZF CANEE BN
LTRBTIE, us A Lizé &5 node 72 EAME
25L&y £,

H S export PATH=S$PATH:/usr/local/bin H

AT, N—=Va UERLTBEELL I,

$ node --version
Vv10.19.0

$ npm -version
6.13.4

Node.js D/X—=2a U RHEVH LWV E, KD
SocketlO DA A b — /LR TERWNWEERH Y F
T, TORHE, EOTFIET Node.js D/N—v 3 v &
HNEDERZHL THTLEEW, LTS 726 KR
72 &R EVET R,

-10-

Socket.IO

Socket.|O Xy r—i%, 7T U E Web Y3 —
LOMTREEZT 57100y r—UTY, BEIC
fEx27'm ha (BERN) fTEELH 50T
323, Socket.lO [FTfKxED 7 1 b3 /LEBEATL
N, Mo v X =T 2 —AMBHEH ZENTE
F9, gioey=7 hCHERALE LT,

Socket.|O (% npm (Node.js D/ r —VEHL Y 7
F =7, Nodejs & [FRFZA A h—/L I LT
%) BT AR—LET, gF T ar
I, Za— S VA =L EIBELTWET,

$ sudo npm install -g socket.io
+ socket.io@2.3.0
added 41 packages from 33 contributers in 31.914s

Redis

Redis (REmote Dlrectory Server) (A€ LiZ7
—HR—=2AE DDy r—TT, 2T
X, 2D ZTL —E8TH D FIFO (First-In-First-Out)
HaeZ i~ T, e AR THET DIV E
T, ALarvta—% koot AEELCEREEZT
LIFEX, ZThESMC b Y £, ZOHERR
STERZOT, sio7aycy hBEHALEL
7

£¥. Redis f—~"—% A A=V LET, ZD
BT —"—3HBICEB SN D L5120 %
9 (WE @ Raspbian TIXH B A VA h—L &
NHDT, FEEEIITMERT 27200 T,

H $ sudo apt-get install redis-server H

&Iz, Python & JavaScript 7> 5 Redis Z1{# 5 723
DN r—T%FNENRA VA=V LET (ZZ
T% Python3 H® Redis 7 74 7 > MIBEIZA > &
F—ENTHE L),

$ sudo pip3 install redis
$ sudo npm install -g redis

AL CEFEND Redis 25 72bD 7 5472 b
Ny r—3 hiredis b1 VA F—ALET, TTUR
ChIMBHav—%H5 git DA A F—Lh Bk
WEJ, I make ZfE-> Tz 781 L L, make
install THERT 4 L7 MU —L%E T, make
FZL DT 7 ANE AL R VT HT2DDIERT,
PR 25 7 7 A VA0 BARB e RN IX R U7 o
L7 b UIZH D Makefile W5 7 7 A /WZFEIR E
TWVWET,



hiredis 1Z1 > A b=V 23 HE - TV T, AEIIC
TUVAVAR—NLTHIERTEERA (Makefile
WCHBERIERNEPNTOIIETE DD TTN),
ZO07=%, make -ninstall (EERIZA A N —/UIEAT
P EZICANSE N E W FERZT AT 5)
T, A VA= NERET AR T 7 AL
hiredis.log IZf&1F L T = £ 7, fK%IZ make install
TA VA=V EFEITLES, 7oA A =T
HVENRHTE 75, hiredislog #7203 5 7 7
ANRT 4 V7 M) ZHIBRT D ZENTEET,

$ sudo apt-get install git

git clone https:/github.com/redis/hiredis.git
cd hiredis

make

make -n install >hiredis.log

sudo make install

Ly A U A e

A VA M= UEFEAE LT, Linux DY o —

(AN LT e s I 047y ha—R
U7 LT, EfTHHEICT D) Idik, F725H L
FATTZINA VA =N ENTZZ a2 8
I, A~ Rldconfig TwaEE7e U > 7 % HENIZIE
HEET,

H $ sudo ldconfig H

HET, I RANBFIA I N— R T 7 A N E
TF 4L 7 ") ((T AT ar) & hiredis DT A
TV RV ITE (LA Tvar) BEELTR
DET,

$ cc -0 <FATARET A N> < —AT 7 A N4>
-lhiredis -I/usr/local/include/hiredis

= T
33 F—TaFaz=vt

INRIDA—F 4 A== b & LT, Waveshare #-H
@ WMB8960 Audio HAT i 5 Z Ll LE L7z, AT
LADOAEIRH Y, EREERIEITROEEBY T
9, GPIO40 v’ =2 7 % T Raspberry Pi ZERO ®
RICERAD ZENTEET, FICALRITI,
PO L O TEEMZ TS EI N,

i G5
AT b

CODEC F v 7 nHB960

B A 2 —T =2 12C /3 A

=T AFA v E—T =2 —2R 128 /XA
F—F 4 AR — I — A 1W/8Q X2

F =T 4 F~A 7 AOS3729A-T42 X2

WM8960 Audio HAT Dtk

-20-

N— Ry 7 & LT,
Cirrus Logic > CODEC ¥
7" WMB8960 % £H L T\
T, Tl AN ET TR
JVIEHA L TR AT, BT
CHENT—EETuGE
LT DT 7 cralg - i
JILTWET, ZDHATIZ
X, 79 AF v 7 E—ILRE
Nz 2 —h—n—fftEL
TVWHDOT, BEWELLE
WET,

~ A 7% Sanico Electronics #-#.0D MEMS  (f##mt4
W) <1 7 AOS3729A-T42 % 2 fH#E#H L T\ E
T, 7V MRETEELCHHDT, AT LA%E
FTHULZFIROFRBG500b LvEdA, Lo
LEARy MAREOFIESFNOT, ETFHFMICEE
L7292 T—FHOREMES Z LIZLE L, BIKK
EWITRLET,

#=F1A229k (WM8960 Audio HAT)

A—=T 4 A2=y FOEEX

F—T 4 AT, AT LA RAE = —T
BIMTA, IXTH AXTH DY v I Rb Y E
T, TITHE, A=A =B LTWD axs ¥
=TT NE LT,

WMB8960 ® K7 A »N\—% Waveshare D41 k>
OA A= LET, KA A h—L LT git
o CTY—2A0av—%mHEL, A A F—H
DY =)V AZ U7 b install.sh 28 L7,

$ sudo apt-get install git

$ git clone https://github.com/waveshare/WM8960-
Audio-HAT

$ cd WMB960-Audio-HAT

$ sudo ./install.sh

A VAN VZED R OIR-IR D ET, Tok
FEoT, T LB 77— LET, Seeed tho=
=y FEMSSHEIE. EOURL %
https://github.com/respeaker/seeed-voicecard.git



1. E¥EF 4 L7 U % seeed-voicecard T 455
ZTLTEEN,

MH ERoT=G 9 HAT 2338 STV B i
£, HAEY T b aplay - TERTRELRA—F 4 F
TNRAADY A MR- THET, Bz, N—
Ry =T Z#ET 5D T, a3+ % sudo THAT
LTLEEN,

$ sudo aplay -1
*xxk yN— R0 =T 7 /3 A PLAYBACK DY A | *xxx*
H— K 0: wm8960soundcard [wm8960-soundcard],
A 0: bcm2835-12s-wm8960-hifi wm8960-hifi-0
[bcm2835-12s-wm8960-hifi wm8960-hifi-0]
YTFAL A 1/1
PTFA A $0:
#— R 1: ALSA [bcm2835 ALSA],
ALSA [bcm2835 ALSA]
BTTNAL R 7/
YT TN A 0
YT TN A $1:
BT TN 42
BT TNAL A 43
BT TNAL A 44
BT TNA A 45
YT TR A #6:
#7— K 1: ALSA [bcm2835 ALSA], 7 /3 A 1:
IEC958/HDMI [bcm2835 IEC958/HDMI]
YTTNAL R 1/1
PTFNA A $0:
#—F 1: ALSA

T

subdevice #0

FRA A 0: bcm2835

subdevice #0
subdevice #1
subdevice #2
subdevice #3
subdevice #4
subdevice #5
subdevice #6
bcm2835

subdevice #0

[bcm2835 ALSA], T/54 A 2:

TEC958/HDMI1 [bcm2835 IEC958/HDMI1]
PTTNAL A 1/1

bcm2835

YT FNA A #0: subdevice #0

WMB8960 737 — R0, T34 A0 & LTl T
WHZEBY ET, THLEIT hwi0,0 £720%
plughw:0,0 & L THETE £7°,

UTORBRTIIENEFAN, oY 7 hyxT7 T
i< ALSA (Advanced Linux Sound Architecture) & \»

5 Linux 5D R 7 A4 N—%fHnES, LFToa~
U RTALSAIZEREBLTEBEET, a2~ FRED
store I%, BRERMEE 7 7 A WMITHRIFE L TUZ b X
HEDNCTHEODIERTT,

$ sudo alsactl --file=/etc/wm8960-
soundcard/wm8960 asound.state store

ALSA Y — VB A VA =L L TREET,

H $ sudo apt-get install alsa-base alsa-tools H

Wolti U7 — L Thb,
e E T,

N— R T ORFEIC

331EFBAE

ETHFRAHELTHET, PC THYZ wav 775
77 A VEEE L, Raspberry PilZlizit L Ch& £ L
L9, ATV ar-DIET A ZAOBPUMENET,
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H $ sudo aplay -D hw:0,0 test.wav H

testwav 7 7 A VOB ENELEINZS OK TY,
HHET 7 AINVINE I TNADEEE. T ZADER
% plughw:0,0 & L ¥ 9,

“ $ sudo aplay -D plughw:0,0 test.wav H

33285FHRE

WIZ~A 7 BDEF R 7 7 A )L test].wav I8

LCHET, a2~ KiZarecord T4, 47 a3
DIV TN T r—~<v T, 5328y b,

VDM T 4T (FALSA RRGITHKD) 12

Lz, 13V 7TY T L—b (sps) Ti@EIX
16ksps, -CIIANF v RV (A7) ZHRELE

T, -dIFEERH () 2HELET, HEL2W
LAIE, ToLEER’HREVTWAEDT, ctrl-C F—
INBEID AR E T TIED FT,

$ sudo arecord -D hw:0,0 -f S32 LE -r 16000 -c 1 -
d 3 testl.wav

ELEEREBELTAHAELEL I,

H $ sudo aplay -D plughw:0,0 testl.wav H

B EEANHERTE L, AT A—Fy
T OWKFEE K ET,

333FENAE

F—TF 4 Az=v FOFE - FAETEFREICIT,
alxamixer E W9 o< R&fliv, X"—=7F77%FK
IREERN LT D ON— R TT,

# chuji@Kaonashi:

LovL, AT AEEFHCER Y b EEHBINIZLS
Bz, 2~y FMEOWUERAMETT, Eiid
X amixer &) -~y REMWET, X, &
HHEE 80%, HAETEE 100%I2T 5121k, LA



DEH7 " oDavr FEFTLET, VAT Al
B EFTE NS relocal IZE0R L TR IFIEMHEFT
‘j‘o

$ amixer sset Capture 80%
$ amixer sset Master 100%

#% THI T £, Raspberry Pi ZERO IZ#5i#i S h
TWBAYAR— K« F—F 4 FFEDRVEEIZL
TWLHDT, ECHH—REBRELTWETA, &
— RZFET S5 L, amixer DfOREREIC DWW T
I, BIOBBIZSML T E &0,

3 HAZaz=w b

B AZ & LTIE, OminiVision 18 1/4 4 > F « 5M
v 7LD 7 —CMOS g 1 OV5647 % ffi- 7=
LOEFICANE L, 204 Y =—Ho 8M
V7 B ARBET IMX219PQ 2 L7-2=v b b
b FEF, KF2RZ L%, Raspberry Pi ZERO H®
F—7n (HEEEFGE) ZFRICANSGZ LT
T, AT OHEREZUTITRLET,

HH AR

BlaxT oV5647

WigHFE 74 2 OL) /4405

g (1% 0SXGA (2592X1944)

AR L — b 15~120fps (BEgHA X2 L 5)

187 £ 72.4

e (KR4 3 F121% CCD & CMOS @ “FffH) & v
F9, CCDIIMEN m < S5 L CHREFA 22 B4 2315
BAL. TULNIATIZELSBERENTHET,
CMOS Tifa =it /) A ANL W EORBERH - 7=
HOD, WEITSEENEL, KA D72 A~
— b7 AR ETESBEAINTHET,

7 L¥ V7V —7 )V % Raspberry Pi ZERO @77 A
Taxry B LET, TOLE =T MR
I EMZ D ETTAF v 7 AN CLE
IDT, KafHF TS 7ZEw,

F—=T 4 A=y eI AT 2=y PEMBT S
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KT A 3= 7 NI 72 D
C. raspi-config TH A 7 &z 5%
2T BRI T, KT AT
TFET, Bok, FORNI, B A
TLU R THLHRET 1V
LEHLTLEE R, AR
L7 L XY oW 4 [E L
T, B hEfETEET,

34158 L ERF

¥k iR o~ o R raspistill 37 LES, 27>
2 UHEIRE E TOMELEE (S U, -0 1T

EBERGFT L7 7 A V4 (pg B . -w &-h [ ZE
BOMIEELmS (BAIEmEYR T, wek-hzd
Mg, mREER THRESNET,

H $ sudo raspistill -t 10 -o test.jpg -w 800 -h 600 "

Raspberry Pi [Zi37 4 27 L —%& 217 TR D
T, testjpg ZEPER D Z LN TEEHA, PCITHs
ELTHOHMERLTIES N,

HIRFRRIC T A T DOy MZEREICH > TV AT
TT, bFVELEZRMETIEEFTICR-TL
FVET, LU XEISMMINI R o 128 SR H 0 |
ZIEE Ry MR ETHEERS TN, B RO
N TEEST, WHBWNWELPC~HEELTHDRLD
WTHEE 9, MErRy oA Web ¥—
N—ZBfES TN, Bz AN 6K cEE

T

3428 ERE

FE R 2~ Fraspivid TET A7 7 A L &1ED
T, A7V a3 UHEIRERRE (R UB), -oldH
77 AINHTT, I OPEETIE h264 T, T
LLRTWOT, FHELTLEIN,

H $ sudo raspivid -o test.h264 -t 3000 |

h264 1%, b X o LR 0T, 2OFEETIE
HAETE RN ENZ VL S TF, FAIX Windows
PC |z AnyVideoConerter X5 V7 h&Z AN TH
D, ZHTmpd 77 A MTERLTHERTWEL
7.

Raspberry Pi F CAMTEX 5L 57V 7 ha A R
=L L721% 9 DMEF T,

$ sudo apt-get install gpac

$ MP4Box -fps 30 -add test.h264 test.mp4




MP4Box DA 7' a o -fps IZBIE O 7 L— A L — |
(—FRlo <%, -add i% test.h264 = AN )17 7 A
MZTDHZ EEBELTCOET, BHERIT
test.mpd IZBRIFSNLE T,

TEbLWB oI T 7 AL, PC ETHAETLHZ LA
T&EET, ZZETHEDIT, N— U7 ORFE
Ko T4,

35 LEDa1=vw }

oRy FOIRER 30T —LED TEHLET, &
W L= 8 F v 7HHioE V2 — L EFEH LE
‘j‘o

5 -LED2 =3t (AE-WS2812B-STICKS)

LED == h[a[#E[X]|
F o FIXEINCHEHE L, 8By X3EX8F v T D
F—R T IVEBRLTE-TRD L, DT
v ITREGSHEOT—4% (24> b)) #EOH LT,
O EBRDOF v FITiks TS NET,

sopsit £

1ZB0 [1EHO [2BHO [3BEO sEHD 1EH0 [2E80
Fy70 | FT | FvT | FvT | | FuT FyT | Fv7
An | T=% | F-% | 7% F=% F=% | F-%
2BHD 2&B0 [3BH® sEHD X 1=10)
Fyv7o . AdE AR 4 i 4
A 7=% | 7= F=% 7%
3BED 3BEHD sEH D
Fy7D FyT | e | FyT
AR e —%4 F=%

&F v 7T — 2 OMK
7  ($RLEDIEEE) o|7 (FRLEDIEEE) o|7 (A LEDIEEE) o‘

I 800+150ns I450¢150ns I
1)

I 400+150ns I
L}

717 —LEDWS2812B 7 — ¥ #5441 I v 7

BADMEEIZBOBD 8y hOF —X TRIN,
Ay MIFERFREE T a— RINTVE
9, 1By b OEREIZHDIFREIZ 1.25us T,
800kbps D+ U T /LVEEIZ/R D 5,

£y b1

|

F—4oEy ba—F

Ew hro” 8501150ns I

Fv 7O UEE EERMARITRORDO LB T
9, LED BEEEENi/e &, —MOEBXIMTERIT, b F
D EAREIC 7 > TWVER A

vrEE | EE4 PLE & Ak
1 Voo B (3.5~5.3V)
2 Dour WEA~OT — 2 7]
3 Vss 7R
4 Dry T =4 A71 (0.7Vop /0.3Vpp)

LED v 7" (WS2812B) Ot FlfE & BERAILAER
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I CREIC2 D 01, BIREE LfETLILT
9, Raspberry Pi ® 3.3V & &L I3 TT,
—Ji BV THEEEIF % & . Raspberry Pi O/ A L~L
HX 0.7Voo IZiE L 8 A, ATREZASEIRIILL T O
LB T,

1. 33VEFETENT (RREZER, KIKIZEIC)

2. 5V EJETHEIN L, GPIO THEEE+TS (A
VAUVEENRRT D2, KIKIEHEI)

3. BV EFETEN L, GPIOE S L~ a2 oFET
(74HCT125 72 &) THVICAEHT 5

4. 5V EFRE 4.7V LLTFICHE L THE

B N —FBBHZ L, kiZ2TLE D, 5D
I ARRICIEAH (=P V) BHDHOT, S
THEL ZENENEDTT, LnL, ~—2 0%
BVOST LD 7% MRS OV L E
Hh, £ZT, BRIE4ZLEDZLICLET, EBR
BIEFPEII RV IO T, BEEREZESD £ T
L FEEA, BRAX A A — RONESMELERET
(O~1AF L7~ & % 0.6~1.1VELE) THHTT,
ORI Z R T TEEN,

I3 E X 800kbps 72D T, /N— Ky =7 OIF N
WETT, FERRESROT, thoR@EidtA T
X ¥H A, Raspberry PiiZix, 1 v b U 7L
BIEX D N— RO TR IFHEHY £,

a. 7NV AEZETH (PWM) 723 2 [al#%

b. U7 e N T 2T A F—Tx2—2A
(SPI) 81575 1 [BI#E

c. VLA Z— R (PCM) 23 1 [RI#&

VAT A LSHIHEH SN TWARIERIIbL - H D
DT, GPIO =237 ZITHHr SN TWAE AR
LE L,

A A —F v b LT, PWM 257261032 < i
HshTWwET, Ll WEeARy FTidakc
34 —FT 4 Fa2=y DA F—T ==X

(12S) IZHEAFEINTLESTNHOT, BRI D
D SPIEEZERMAT 2 L2dH Y ¥ A, Raspberry
Pi 7B —JFHIIZEET 5 DT, SPIMOSI (master-
out, slave-in) B 721 &fEWET, 18y bRk
e (1.25us) Z=/%IL T, 417ns Z&120/1 D
NRE—2 % U T MEE (3X800kbps = 2.4Mbps)
FTAUL, BN ERG0nD £,

ARITHAALRNC, WN—VDOFEEDOLHIZTV ¥
VR—=Y U PR LIREE TR L E T, A
ICEB LT E &,



(RELHCEIE % RS %

wIZ, Python 1D BT A /"= 7 | il il I &
‘j—o

$ sudo pip3 install rpi ws281x

Successfully installed rpi-ws281x-4.2.3

DY 7 UT OENEEHE T D120 DT A T

v 77 A (https://github.com/rpi-ws281x/rpi-ws281x-
python/blob/master/examples/strandtest.py) % % v

yu—RL, UTOEE (F¥) #1TWEd, LED

DL 8 E, SPIMOSI (GPIO10) % HlZ v &

9, LED_ BRIGHITNESS (X LED ##{A< L9 &7
W2 ORREC, LED OB % X EME (0~255) (2
BN T, ERRICERETDEE/NSISLET, 2565 T

EHFEVICHLTEHDONETT N, EEOR

Ay FTIEEWERA (255 ICRELET),

strandtest.py (—#DOHHEH, RFHWEIEETD)

# LED strip configuration:

LED COUNT = 8 # Number of LED pixels.

LED PIN = 10 # GPIO pin connected ...

# LED PIN = 10 # GPIO pin connected to...
LED FREQ HZ = 800000 # LED signal frequency ...
LED DMA = 10 # DMA channel to use for ...
LED BRIGHTNESS = 12 # Set to 0 for darkest ...
LED INVERT = False # True to invert ...

LED CHANNEL = 0 # set to 'l' for GPIOs ...

TA NI T T KEFATT HHETC, Raspberry Pi
ZERO O EX L THEET, £7, mEHT—%
DY A X RELP->TBEET, UFTOZ2>0D7
7 A NVERET D & X121 sudo BUETT,

/boot/cmdline.txt (FRFEBEIBEIMNTH)

console=serial0, 115200 console=ttyl
root=PARTUUID=56cd6262-02 rootfstype=ext4
elevator=deadline fsck.repair=yes rootwait
spidev.bufsiz=32768

wIZGPU D7 a7 % 250MHz |
(7 + /L FiZ 400MHz)

T CREET
2O LT E,
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VU TR ORRERENTZATZAR LT > T L
EOMHBTT (¥ —x v b EOFHPIERSTIZ
<WL, AHBEROBKN -2 & TE), Zorn
Y IIIAEY T 7 BRTHEH> DT, CPUD/T 3
—wUAPRHKELTLEIOTTN, SE2THE
o CPUR— R EDOF—FT 4 AL FHTDHLENH1E
BB T-D T, mD7=® snd_becm2835 % 4 1T
THHBEaAAL TN LELE, INTE—T
4 A HNSN—F7 =713 WM8960 7= 23725 & 9
270, I—FEREELRSTHELS 2 T,

/boot/config.txt (—EDOHBHE, RFEEEEMT D)

(&)
# Enable audio (loads snd _bcm2835)
# dtparam=audio=on
(%)
[all]
#dtoverlay=vc4-fkms-v3d
start_x=1
gpu_mem=128
dtoverlay=i2s-mmap
dtoverlay=wm8960-soundcard

core_freg=250

T ANVDIEERKDSTZ5, V7 — L THREL
HHZLET, TN T AN T a s T LERITT
g, SESERARE =0 TRIETDHZ ERHERT
xFET,

$ sudo python strandtest.py

Press Ctrl-C to quit.

Use "-c" argument to clear LEDs on exit
Color wipe animations.

Theater chase animations.

Rainbow animations.

TFTARNTOT T LEFHATHD L, 5ODOEIESRE
BAaffoTWAHZ ERNNY £7,

strandtest.py (—#BDHIEH)

(%)
# Define functions which animate LEDs in various
ways.
def colorWipe (strip, color, wait_ms=50):
"""[Wipe color across display a pixel at a
time."""
for 1 in range (strip.numPixels()):
strip.setPixelColor (i, color)
strip.show ()
time.sleep(wait ms / 1000.0)
(%)
# Main program logic follows:
(%)
# Create NeoPixel object with appropriate
configuration.
strip = PixelStrip (LED_COUNT,
LED FREQ HZ, LED DMA, LED INVERT,
LED_CHANNEL)

LED PIN,
LED BRIGHTNESS,

# Intialize the library
other functions).
strip.begin ()

(i)

(must be called once before

colorWipe (strip, Color (255, 0, 0))

(# W)



https://github.com/rpi-ws281x/rpi-ws281x-python/blob/master/examples/strandtest.py
https://github.com/rpi-ws281x/rpi-ws281x-python/blob/master/examples/strandtest.py
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.begin () W7 — & 2 UL %

Color(r, g, b) ST — 2 BN E R T 5

.setPixelColor (i, c)
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4 BEYVIEFIOIT7OHAAHS

oRy FOBEDTXTE—NLEELLY 15
ELBRTZY 7 by T oOREERERLOIICR
STLEWVWET, TNETFAT L0, EhE
BOICEH»TOIXREICR2DHTLE D,

ZIT, AV H—Fy b ECHETEDIHESFY T b
VLT R, CTEXHIETES LOICLE LR,
Raspberry Pi ZERO &9 | &HFE ) ABERE ) 235 <
BRNTat vy EHoTNAEDT, 7T RAElH—
B2 RIS E O FE T,

COETE, 7=—X2B%L LT, BEFEY T MY
TT ORAIAIRE | T F =~ ADFHI ATV E
7, Ubuntu Z## L 7= PC. % %\ i Raspberry Pi
B34 2 BFbOHIE, b6 THHRLTIEEN,
CPU RU—DZENMEETE ET,

41 FEFEAHK
EED (AARFED) XHEE, vl y Mk LTS
w5 HEEEBELET, FIZX
1. BFEAKT v 7 EMARAT
2. BFERY T NEMARIAT

3. 77U RY—EREMED
DEZEBYVOEBRFERDHY 5, WEMEZHEF
GRT > T, T 7 =X ML AquesTalk pico < &
WTY, YT RV TEROEENPRL 8-> T&E
DT, Ty AMETIHBNSFRNVE S TH,

FMIAD D AARFEEFRGRY 7 bvx7 L LT,

A. Open JTalk (4 &HETERY)
B. VoiceText (HOYA)

C. microAlTalk (=—7 1 £k)

D. FineSpeech (7 =%%t)

BRERBHYET, TOMIZH, KEREOERKRD
eSpeak 72 &, BIRIZHEZ D2 LONH Y £, EE
TUUNRTRFZEKED —FF— A0 U RENBE
L7z Festival & THAGEOGMIZMEZ D) LMERL
TWETH, EAFITIA DY EHATLE, &0
5T, MEE TR X CERMIZMTZ % DX Open
JTalk 7217 T9, ZNEMAATLZ EIZLET,

779 RP—eRL LT, OV T OET ES
U MEL7Zb DD s, LIT O — A MUERN
Tj_o

a. Amazon Polly
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b. Amazon Alexa Voice Service

c. Google Cloud Text-to-Speech

d. Microsoft Azure Cognitive Service: Speech
API (Text-to-Speech)

e. & Coestation

FEAEBHARZROT, FHREOHME L GDE
T, HETHRFATDZ LICLET,

4.1.10pen JTalk

Open JTalk Z#A3AA T, BELEAK AT 4 —~
AEPRRDHZEICLET, AT DHTFARDOES
13K 1024 /34 | (UTF-8 HAFET 341 XXF) &
WHZETTR, ZoaRy NTHBEICRD Z LT
HFEFEA,

(COBREETOREE@ITBSERFTHRTI) Open
JTalk |L apt-get TA > A M=/ T HZ LB TEE
4, PC ETOpenJTalk & (E->THB] 7ZiF7%
b, KRIEEFEE, ENCHEBAERS AT L E L FD
BHHTA A =L T&EET, LaLl, BTduEd
LHZEEGHIZ, VAT —RFnbDA A F—)L
E®EZEIZLELE,

$ sudo apt-get install open-jtalk

$ sudo apt-get install open-jtalk-mecab-naist-jdic
$ sudo apt-get install hts-voice-nitech-jp-atr503-
m001

xR DEZDA A =N, Rvr—T% PCT
X7 m— R L, Raspberry PiZERO O — AT «
L7 Ricae—73Ll500MbFET, ThE
NEME LS, LT o L7 FVIE->Ta
VRN EA VA M=V EITNET,

EEARIVSUDA VR =L

HFHEAMT VUL, PC &> Tkd URL
(https://sourceforge.net/projects/hts-
engineffiles/hts_engine%20API/) 7% open_jtalk-
1.11 targz %% 7> v — R L, Raspberry Pi ZERO
DR—=LT 4 L7 FUICab—425LZA00LEGD
E3xpe

tar zxvf hts_engine API-1.10.tar.gz
cd hts_engine API-1.10

./configure

make

make -n install >install.log

sudo make install

W A

tar CIEAR T 7 A NVEFRER L, EZIELGNTET 4 b
7 MY OH T AN EITFONET,


https://sourceforge.net/projects/hts-engine/files/hts_engine%20API/
https://sourceforge.net/projects/hts-engine/files/hts_engine%20API/

Jconfigure I%, B DOKE WY 7 =T D
IR A N U EfRRT D Makefile 7 7 A L
. REICADETHBAEKT DY =TT,
Autotools &9 Xy 7 —T DO—E T, Makefile.am
—(automake)—Makefile.in—(configure)—Makefile
LW ) JIEFE T Makefile #4325 Z LR TEET,
make % Makefile DFgEICHEST, a1 - U
VI EFEITLET,

WIZHIR LA -7 7 7 A )% make install TA > &
=L ET,

Open Jtalk &{&

FHESR AT — o o > A& Te Open JTalk AR,
https://ja.osdn.net/projects/sfnet _open-jtalk/releases/
M5 hts_engine_API-1.10targz # % 7> — KL
FT, A—LT 4 L7 PVIZES>TOLIHEDE

9, .Jconfigure DA g Tk, EFAKT Y
YDA I N—=RT s ANETATTVDHLT
A4 V7 M) &bz AARGEDOa— RIZUTF-8 215 E
LET,

$ tar zxvf open_jtalk-1.l1l.tar.gz

$ cd open jtalk-1.11

$ ./configure --with-hts-engine-header-
path=/usr/local/include --with-hts-engine-library-
path=/usr/local/lib --with-charset=UTF-8

$ make

$ make -n install >install.log

$ sudo make install

BAGEHE

WIZEFT OFEE % http://open-jtalk.sourceforge.net/
5 PC &~ CAFL%EJ, Dictionary & E»nh
72 & Z A0 6 Binary Package(UTF-8)% 7 U » 7 L
THvru—KL7b, Raspberry PilZHzik L CH
XET, TORKEENZLEZIA=Ta 11 B
T L7, Raspberry PiZERO ®OF—LF 4 L7 |
U TR L, BT 4 L7 RUIZat—LTREE
T

$ tar zxvf open jtalk dic utf 8-1.1l.tar.gz
$ sudo cp -r open jtalk dic utf 8-1.11
/var/lib/mecab/dic

HREE (F8T—%)

BT A EFOF AL, Open JTalk O-m 472 3
V' TCHETE £, /home/chuji/open_jtalk-1.11/D F
IZ htsvoice &\ H T 4 L7 RUEED | Z ZITHE
T — X & idk LTV 5 htsvoice 7 7 A VEFEDE L
7o BlZIE, UTORFENLARENTWET, 1X
2T b htsvoice THRZETIUIH TS L, BIET D
TEHTEET,

o IR IHEKRFE
(https://sourceforge.net/projects/mmdagent/fil
es/MMDAgent_Example/)

o Fik k% (https://qithub.com/icn-lab/htsvoice-
tohoku-f01/)

7z htsvoice 7 7 A VE-m A7 a U THREL

RING, FOBNEMRT LI LN TEET, U4
F UL, takumi_sad £V D B o EREWLFE MY
BNE S TY,

EEEHTIF

TR TEE L, LIRS ZFFIC
LTHELL D, £, message.txtiZ “TAICH
37 WO TFRAMeRFELET, Thaiis b
ST, FFE 7 7 (/L messagewav ([ZIRFELE L
X 9. FOFITIEH S takumi_happy % fiF -
TWEd ., £DOT 7 A /L% aplay THAELET,

$ echo ZAIZHIE >message.txt

$ open_jtalk -m /home/chuji/open_jtalk-
1.11/htsvoices/takumi_happy.htsvoice -x
/var/lib/mecab/dic/open-jtalk/

open jtalk dic utf 8-1.11 -ow ./message.wav
<message.txt

$ sudo aplay message.wav

Open JTalk D £ A4 7L a id, ZOHOREZICE
EDTHYET,

AE—H =5 [Z0biE] LW ERE - 2 E
L7/ ? OpenJTalk 133t 4 LI 7 7 A VA4 25
T 5 &, BEEANNOHAIA D & LET, Linux
DIEHAEH ) % R B OFEEA TN e+ 25 [/3 4 7

) EESE, EERIUCZ ER—ATTIITTEE
T

$ echo ZAIZHIE | open jtalk -m
/home/chuji/open jtalk-
1.11/htsvoices/takumi_happy.htsvoice -x
/var/lib/mecab/dic/open-
jtalk/open_jtalk _dic_utf 8-1.11 -ow /dev/stdout
sudo aplay -D plughw:1,0

Raspberry Pi ZERO O34, LD o~ RTHEAEN
HTL DETIZ2~3W 0 Ed, =2Da~v R

(echo, open_jtalk, aplay) %326 L CTHIEHET %
DTN BLEER (==~ F) 2Z2TH. 5
Lo bFHlZzREVWTEAANBLET, PCTHRLZ
LEFITTHE, FEALHMEER LD THD
DT, BARy MIEETD L XITE, ZOF—1—
A~y RO DL fTEHMED SHIX, o710
Hwav 7 7 A ZEBR L TEL Vot TRBED
Z9TT,


https://ja.osdn.net/projects/sfnet_open-jtalk/releases/
https://ja.osdn.net/projects/sfnet_open-jtalk/releases/
http://open-jtalk.sourceforge.net/
http://open-jtalk.sourceforge.net/
https://sourceforge.net/projects/mmdagent/files/MMDAgent_Example/
https://sourceforge.net/projects/mmdagent/files/MMDAgent_Example/
https://github.com/icn-lab/htsvoice-tohoku-f01/
https://github.com/icn-lab/htsvoice-tohoku-f01/

TIZ OpenJTalk D LA a O EaiEEL
TBEET,

FTa v FRENA
-x BEEBNTHIT L7 MY
-m ARIAE 5 FBT—% (.htsvoice) 77 AL
-ow WA (wav) 7744
-r FEWEE (0 Uk, F74+4 1 1.0)
-9 FAEOFREY EIF5 (0db BLE, 74/ k 0db)

Open JTalk DE7/p2 A7 > 3 v

EYXF (e maEL)

ZOFEFEFEHEFRE ATV OT, BFREEERTS
OORE) XF %, SEORICANTAEAET, 7
LWEHAD 3 5 TR RO B - 7=D T, Ehg
TRLTAELE, TORKRIT, kOEBD TT,

o U (HHFEOM) KUY XFEEANDL L. K
0.5 O ERFMMNIEAIILD

® A UBATICXEI Y 7% — 2Ll Bk T, &
BRI E D20 (A CREIY 5 Th, £
RoTWHWTHED B

® SCRICKYIY UFEDT T, FFRERIIAT T
mz oz (RLHEFR77AV)

o UITRENEGEND &, TORIEFTLMARKL
AN

YDA LT E AR—RA . BADALR—ADIEND,
AJFERSCH v Al 8, TRTREIY 5L LTHR
wmEhb ko TY,

05BEVEVWEMEIZ, BEOEFF7 7 A LVEH
ET 50, oE I L3N ARATLZ Il
i‘jﬁo

412959 FH—EX

Microsoft Text-to-Speech #{ > THAE L7=, Web
MHREET, OpendTalk L0, AKEDA » bx
— T a UPBERBREAND LET, FREOEAIR. Y
DAETIHRWNE B IFEARREFITR> T
£7,

AFREOY T AOF AT EN LA T, BECT
WEBWET, HEVKES LK BVORRITRD
FlLl, Yo7 ER (RETH304!) A
EEEVHLTHEINDEDTTR, FETIERNO
TR FEEZHTHEEBIIDH Y A,
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SBIIR EMEO Ry hOA A—DHEBZETRD,
P —EREHREOFE TRy EANTT, TN TH,
LIES IHIRED A F UICE L 720 & B E 4,

42 EEESE

2Ry M BEARGECTEE LT, Siri < Alexa % /& 88
W (WONTh) MRS E I E T HEEZZ 2 F
9, —Mi codama &\ ) [FHEREEBHES v -
X 2OTIERVNERFIRT-OTTR, ATED
A= FEEE LN TES NTT €D 77U R
(FFZEBAZABIT Y — e X 2= 1 L) CTAERT S
HOTLE, STHRCF v AR #EED Xk 5 ¢,
T, BRI E LT,

1. EHHAEREY 7 N Aire
2. 77U RYP—EREMED

WD FET, L, BEDDVITEMTHIAD D
AAGEE Falak Y 7 by =7 & LTI,

A. Julius (BHETLERT)

NBETIIME—OBRBRFEO L > TF, TFxd [F

R TR L THBMITT 52D T, LHEOEI DK
W20 E9, L L, ZDIC@EREN VWO T, =
NEMAPIANLNTRTZ LI LE L, HFEEHRD

Kaldi = CMUSphinx 72 & &M 72 0 £37,

RFEMRI7 T T RELTUL, UTOL D RY—E R
BhHHET, HIALHEEZRY =2—F L xy |
U— 7 &M 5 RN (D L BRI IEE O
EoTN5) ZERALTHET,

Amazon Transcribe

a.

b. Amazon Alexa Voice Service
c. Google Cloud Speech-to-Text
d

. Microsoft Azure Cognitive Service: Speech
API (Speech-to-Text)
e. Docomo & ;8% APl (Powered by 7 K X
AN AT 4T)

f. IBM Watson Speech to Text

FEAEBARZROT, EHRAGHROHME LAY
T, BCTEMIZEY bOERMNTHZLICLET,

4.2.1Julius

Julius DA VA h— U Fbx opnTT, KA
V—Aa— RO TARINTNDHTH, BV AT
ATaAVy R ANLNTHMLERHY T, T TILPC
EESTAFLTAELL I,



2020 4 2 HBUEDRHIZNN— a > 45 TLI,
ZFOFAR— (https://github.com/julius-

speech/julius/releases/tag/vd.5) O—FETIZH DU
VUG, julius-4.5targz X v n— R LET,

Wi, EFERH#ET LT 47 7—var (DRE
i) OODOXy FEAFLET, 20—V
(https://julius.osdn.jp/index.php?g=dictation-
kit.html) 72> dictation-kit-4.5.zip % 7 > o — KL
F9, Julius E X T a—KEy hONR—V g %
FR—HLRNE, S ELEHNRVOTEELTL
72 &, WO 7 7 A V% Raspberry Pi O — A5
4 L7 MUICEIREL TR EET,

Raspberry Pi 12 SSHRH TR 7 4 LET, &)
2, FEERT A N—ALSA DBH¥x v haA A b
— /L LTRBEET,

H $ sudo apt-get install libasound2-dev H

WL, R L CE Sz Julius O Y — R % =1 8o
L LE9, FIEIX OpenJTalk DFELFE LT

9, ./configure D473 = > --with-mictype=alsa |%
ALSA T A 2L EFRZ AT HZ L 2fET S
72D H DT,

$ tar zxvf julius-4.5.tar.gz

$ cd julius-4.5

$ ./configure --enable-words-int --with-
mictype=alsa

$ make

$ make -n install >install.log

$ sudo make install

FA4rT—vardy MIMBELTEE, Julius i
B ICE S22 HL TH T ET,

$ cd /home/chuji
$ unzip dictation-kit-4.5.zip

BBiza 7 A R ATNSE D ALSA R4 "—%
FBETEDIHICLTREET, no/4 5417
N Uz % . bashre ZH4E L. KRIC

Export ALSADEV=plughw:0,0

EEIML7ZE, V7= FLTLKEEN, RNBIE,
ZOXAITPODOEFRAN R TEH L 127D
i‘ﬂ_o

Raspberry Pi B EEI L7 5, kD~ KEREL
THET, CATvaidk, 7477 —varFy
NOBEZ 74/ (jconf) Z_OFELET, -
demo IFEMEZ RO 720 DA T a3 T,
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$ sudo julius -C dictation-kit-4.5/main.jconf -C
dictation-kit-4.5/am-gmm.jconf -demo

<<< please speak >>>

<<< please speak >>>EFRINH, A7
[ 512 BT 1 /R BARY by = S I 717 TH U e | 1 P 7
MFR ST, BAEAIRAERD Sentencel: D dH
LICRRINET, ZOBEMTIE, &FE D FEHEE
DELI VWIS LILERA, LT, BfELizE
WO ZEEMERTAIUIRLRTY, MEEZ LD H
EIF%ETEZET,

Ay, TZAEBIE, TWINRK TT ),
O UhE AN EFELNTTHAE Lz, R
TFDEED T, MWnWE=ZebWnWiEZs9 ThA4
F] EVIHIEEEEFHNC LT, PV REENARL
&N TWD Z &R0 3, —FEIORGKRICKH
1BR»PDELE, brobtRTEET I,

<<< please speak >>>
passl_best:
sentencel:
NI N

Nl Vi el =% = G

[AVANS S G B/
v KR TT A

passl_best:
sentencel:
passl _best:
sentencel:

passl best: AL H& F¥ A .
sentencel: 4L #& ¥ A 2,

<<< please speak >>>

HEEZWRM ST L0, T Lihn, BES ER
DET, AIEBREBET 70T, ZIUIARD
RLZEEZLTVWDHDT, MR VEET, HEDH
LA LYOTRI LARME LY 7 Py
T RO T, U BOBNGFIIEETIZARVWO T
LX9, LT HIZTREBNY ZHTT,

ZZTffiotz-demo A7 v g TR, MEIo-E
FERRL TN EZTTTA, Julius ITEEEHF—
— L LTEIEL., A TCPIPRRHETH T
HEICHLTEET,

4229579 FY—EX
HiTEi T Microsoft #3A L7-» T, Z Z T1% Microsoft
Speech-to-Text & fifi > THE L7z,

WALV ONFEZFEHETT, BOEEL, b
HREEREWGS, BRUNICELS @B TcEEL

2o XORONZMEMESTH, Z0OH L EFNT
MHEIEL T NET, A A X0E L2
KWVWEHITT, +oEAMELEELEL, S L
7o Tid, YHIH# EF Y Julius 2ff> T & F4
N, EIMNTEIMZ LS EBWVET,


https://github.com/julius-speech/julius/releases/tag/v4.5
https://github.com/julius-speech/julius/releases/tag/v4.5
https://julius.osdn.jp/index.php?q=dictation-kit.html
https://julius.osdn.jp/index.php?q=dictation-kit.html
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51 Y27rI70EHRIE

¥ . oI Raspberry Pi kBT TAF : IRE o
vhme—7 ~EENORE - WREE - ISCH - R E
T) O LIZEFRLARTT, T TICZHELON
X, ROEICHATLIZE W,

V7 NTET EEY X LT, ENETIZT B0
WX~ AR EEER G4, ¥ < Raspberry Pi & &
W, YT MU T EESTRL, METH, 2R
WZ XD LTEVEDTT,

ZFOEDITE, Y7 T EERLLSTVL SN
INEVWHAITE-THRE, tho Y 7 o7 LA
Ahb¥ons o LES, VI MNYETEY 22—
MI, EREN—EOT7 7 A LT, 9 &
XICHB)CHA S EDL FEERITLET,

52 Linux Y—I)LOF A

Raspberry Pi Tffi 9 AL —F ¢ 727 . (0S
HDHNEHEARY T Ny T ELMEERET) 1L
UNIX Z&JH & 95 Linux T9, UNIXiZ, &b &
V7 N TREETHANEBLBERICE XD 0OS
ELTHBEEINE L, o< DT, D
ERREREELE LT ERIZHENEL X I,

5.2.1cpp

cpp (CEFE7V 7atky¥—) IZLinux DHIZ TH
L UNIXD CEFEMICAIEINZbD T, AT W0
JEDY —Ra— Rz, a3 ILE LT VWE
WCEM L ET, CHEBICH L TWD DI Tidaen
DT, MOFFETHRAHTEET, DL HEe
(=

() 17 7 A L OHY A

)
() FFA FDOEXHE
(3) SefbAd & g
@) = A2 FDBRE

TT, TOHRITTXTHTHE S MG @ILTIT
DIEFENGIEEY . AT MITEERAL) 256
20 ZOMOERIITFERICHE S DB D%, B D
WIETEDOEETHA LET, HII5EIT Linux DR
HAOT, 7740V ZA4 L7 MLTEY, AT

(KHIBH) 1227\ TROT 17T MMIPELTD
TEET, SEOT7a Y27 FTIHRKRD X D 2fms
EEWET,
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#include (D771 )L FERYAL)

#include fi 31X, EONMEIMD 7 7 A VEZELY A
HET, MR 7 7 A V41T, A OT<HE (A
UAT) IZHBELET, MVIAL T 7 A D, WERH
WCWABTZ 7 A NVERRDZT 4L 7 NIIZHDGE
1t FRA~OHR A TRE L ET,

#include “include/vision.h”
#include “eye.py”

ZOWREDIBNT T, ATV =/ MEIZEREND
TrANEEY B (EV =) (BTHZERN
TEET,

Python Zffi o 7B D HDH N, 22T [Hxro
Lo T) EEIMDBLINLERA, [ZFho T,
import L[] U T2 2?2 ) EWH HoTY, iz
X, eye.py D7z, ZARFERRH Y £,

#include “time keeper.py”

self.tim = time keeper(...)

ZAUZL, import 2o TLLFD L H I ET DIET
TY, bbb E cpp ZFRFHLIHMT RN E S I
ZET,

import time keeper

self.tim = time keeper.time keeper(...)

LEOEBZFELVOTTN, O >EERFIENH
D ET, FHUL, import SIDHE T 2 —ILH,
Python TEITTE AR > TWVWHEMLERH D Z &
T9, LATICRIT 5 & 95 7, #define 2> T4
HiZERT 5. #Hifdef 24> TEY 2 — /L OBERE
DHLDEGVEZ D Lo 721728 E1%. import
INDHEV 2= THEZRL 2> TLENVET,
Foflcix, % E225MT T time_keeper.py &
MEETAMENR D ST-DOT, ZDEFET2—LTh
cpp o TWVBHDTT,

BAEENCE Y 2 — /L OBEREMARD B E TE |, BRAED
BEAT, BELIEZEY 2= L THEZDDTHIL
WX, import LTHES 2L 2FBXTHRWTL X I,

#define (L FIZEz#& 9 E)

#define M1, WIH < 4RI (w7 vf) 220D
BACHAHME (BT M) LoBHEMTE2EH
LET, WELEI ETD577A/LDOFIZ, FOH]




WICERINTZARNH TS L, EEINEICE
Wz ET, ARIBMELTFAME LCRUB L E
T, il LTRD L 577 7 A /L cpp-test.txt Z1F-
THELLE I, UT, ZOFIDE T 7 A ILDN
BremrmT EXE, 77 ANVAEHOMIORT LI
LET,

cpp-test.txt

#define MY STRING hello!
#define MY NUMBER 123

MY STRING = MY NUMBER

IhzceppllHFad e, LUTOL)ICEESHmA LN
337ro

$ cpp cpp-test.txt
hello! = 123

ARNCIEEE T LT v A —2aT7 Mz, 7
T ha—RFOHRTE, Zhid~/Z7rERIN
bR b Eoic, vrakET T (GE
WX TUE—FDH%E) KLFITT DI ENLLAT
bhEd, ZoADENTH, FUEEICHE-TE
xET,

CAREFRETLHAL LT, LTO42503HTH
ni‘j—o

BERAHORME % 72 <
RFEER<T5

EV 2 VOBRREEI X D
BbERTE D

HP N

1. BHRFAOKEZLLT
T 7T LAOPIEIEEZ DAL TN D & £
2R T OO0 EEA, BIZIZUTOL ) 8=
— FTi.

if mode == 3:

2D 3PN EERTAER LD FIRZTE L LT
BOWRDTELDIRONE L Y EHA, DT R
7T DEEBNZNTIEDDP>TWHWDEDOTL X ),
HMDOANDBFHATHEMRNMEDY A, LIZHLH%
272l Tar T LEFBNZARAANTE 2BV HYE
7RV ET, THVIBEHRAHOHEAE, [eE
DIIMBIRWEIETE N, TnaE> LEET 5 &
WOBRT, vV 7o RN—=LIEATEY LET,
YV T UN=F R TOR, HOBEHTT,
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2. BFEZER<T D

Tu T LI ERENELKDY L) bl Tk
< HEVIAATH I BICFELAKLEIIRDZ L
DHVET, ZOFRMEERTFENNET, Trs
T AZER RS> TH, v~V 7T R_"—0ndHh
e, EZICFEANTZOWVWONGHY £HA,
®BTTR T T LEFRHFET IO, AL FEAT
72T D0 TTR, TAZICE YN Y LTH
TENBZEN, LIZLIEHY £9,

F7-. [ UER T > T DS ER O E T
NHZEHLILHYET, FIZEYV 22— L TOR
WBESSL, BEEITO L XX, Tul T ANOHE
NG CfEbNET, TOMEEEETLHMENT
ElbE, —HEEFELENEZOICETTDH &
2720 F¥, TOR, EFRT 7 A /ViZ#define LT
BHE, ENEMVALTXTOT 0T T AR—E
WBEETEET,

ZOWVSTEEREED Su ST LT, —oDT A
IVEIIRY SHA, ZOO, MY LIZER T 74
LNEEY %7175 AOEH THinclude 75 L 5
WZLET, BEHEICHAATZ EnD, 29V EFRE
TrAME [~y F—T 7 A0) LRI EST, 3
WLTHEZDEH, RESTET 47 FUICEL Z
EMREL . T ANADPER % .h & 5B EN
HoET,

Ny B =TT ANDRN, BED T 0 ST LEE
Da—REANLDF, EF LIV EEbhTn
F9, AT, ST AN E OO
BREaVwa— NI, ~o =T 7 A NVIIEFEDDHT &
WY ET, TOHBEDO~y HX—T 7 A VE, Mo
SR CIIfExEYA, ENEHRTH72D, Python
a— RE &L~y ¥ —7 7 A WZIE use-XXX.h &\
) &R AT T ET,

2. EDa—ILOBEEIVEZS
Ta T AEYa—VE, TELEFAHICED =
WHDOTT, ABBRR-TH Y —RAa— RIIFEE
DIFBMEN TR, SFIFERABRICHELE
T, T2 ZIEEFANY—R—TlL, FOFHRH
BREZME D M, ~ 7 B EREME > TV X0 L
F L7,

Flo, BREM O a2 — REMOIATLDIZ L ET,

#ifdef DEBUG
print (process)
#else
pfork (process)
#endif




3. EREERTD
ST A LFEEREOTL L B (7
a ) NEXRTEET, cppld~ 7 mBkE ER
L7cUCEE A T NET, FlziE, LTokD
727 7 A4 v my_func.py

my_func.py

#define MY SQUARE (x) x*x

#define IS LARGER(x, y) x>y

if IS LARGER(this, that):
print (MY SQUARE (this)

% cpp THRLET B &

$ cpp my_ func.py
if this>that:
print (this*this)

EEML T NET, THITEBICEEEES T
LHOTEHZRL, AT WARZ, EREOHRNUCE X
Wz 5720 T, BAPEME TR0, F
AIE S ZIRE 1T E ., ZOEZOHENRRNE
T, COEHFEE [~/ 0|, BEHzE (<7
o R EREONE T,

#ifdef ~ (#else ~) #endif (LT EHFE)
CDEBBEEL - T, 707 T L0O—EEERT
5T LN TEET, #ifdef (ifdefined) 1%, #hic
L~ OAREBRINTNWB L XTETFROT F A
FEFRL, EBEBINTWRWEAIZZ - VHIBRL
iTo

#ifdef OPTION1
ZDTF A BME,
OPTIONL NEHFRINTND LD
EFRINL TRV EHIBRSRD

#else
DT FA ML,
OPTIONL NEHESN TS LHIBREND
EFmIRLTOWARVWEERD

#endif

#else LI Fid7a< THHBWE AN, BEZIZLT
#endif THRDOV 9, EXINTWRWGETZITE
Wz & X 2iE, #ifdef 1 v iZ#ifndef (if not
defined) Zfi5 Z &N TEET, £/, #HifdefD 7
oy 7 OFCTHIO#def ik T 52 & HTEE
7T

HroblEBbol- VN TTN, —DODEHRT 7
A NEBEOED 2 — /L THinclude TA5HA 0 H Y
FT, FRENOEY 2 — LV EIFET 5 & X121
BERNOTTR, 2% F L TENT & XTI,
EHERZRTOLERHY 5, T TSI L
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— 7 7A4uE, UFTokiidds L CBa s
V‘)‘o

#ifndef  THIS FILE
RO

#define _ THIS_ FILE

#endif

—EHICH Y A TERRIZIE, ERDBEAIAENE
9, “EHEMSIE__THIS FILE REHRSNTWHD
T, ZEXLEY A, _ THIS_FILE DER
. AT N—RT7 7 A NTEICEZET, JFEIC
T —AaT7 & 20K 50X, £HnH v
ZPMLTTEDID Z LI NWEA D L S HERIN D
<7,

/X IXN

cpp ik, FTETPTHENT T XA NE, 2 A
CRERL T, TRTHIBRLE T, T A2 REEAT
IZhloTWTh, FE2TF“DITORFPNLME -
THHEWER A,

-D A3

cpp i, -DEWIHIFT v arv b ES, ZoF
TrarEMEZIL O s ANVTTFEMAAZ L
72l MBROECH#define THZ LN TEE T,
Bl Z 12,

H$ cpp -DRUN_ALL kaonashi.py H

L9 5% &, kaonashi.py ZBA< BilZ, DX H 7

R oTe L I LET,

‘#define RUN_ALL

T DOKERE R o T, #ifdef TEAEZ L O A FR
L TR, cpp EITHRIZME S a— FEEEL TR
HIEMTEET, EVa—LOMEZUIV KR D
DIZ, ZOFEEFEZIL, Y—Aa—FIZFEE2ML
HVENDH Y A,

EHERTBT D0, DA T a v CEHBLLR
THHEEMEOH D~ 7 aiEFIL, #ifndef & #endif T
HoThEET,

5.22Y&A4 LY bENRALT

Linux D71 7 Z ACTAHAEEEE LN E X

X, TEEMEA D)) & TEEMEN D) MEbRET, 5
D) OIRPLTIFAEFEAT NI —AR— K, HEHEH X
IV VDAT Y=o TWET, YuarsJ



LEFATTH L X, o ATV 5 2
ENRTEET, 774NN BATISIHD & XT,
(ZrAnH)Ee L, WOEET 7 AT BITIE,
>(T7 ANV ERELET,

$ echo hello!
hello!

$ echo hello! >tmp
$ echo <tmp

hello!

“HKHBHDa~ RiZecho DHAEE tmp &5 7
TAMIT D, ZFHOMBIIANLEE tmp iz T2
EWVWIHIMHTYT, ZHFAOM ST cattmp L
& TY,

bodravr ROz, Bloa~<y ROANCT D
HE%E T4 7] Lo T, ‘P THRELET, U
ToOXH 7z L A EdTh, ZiuieTo”
BEADIH My EWHITHFRA N EELLOETA
TERLET,

HS ps aux | grep tty

UHA LY ST, R e B
(F0 7T 8) EMBEDET, BHERLEEAT
DA T,

5239 U—v7v7F
FTZLANCEY 925, cpp 28 (EUEH H1~) HhH
T5T7FANMI, HBEVHARTWVHOTIEIH Y F
Tl ZEATNES TS L, B L ZNEE# Th
FHAALNELTHELTWET, TObLray
A T 7 ETUET D0 FRER VL, #THE
51T python THa A > b & LCTER S NET,

FNTHEARHEALT VL IICTHED, S0
THY—NEABRLE L, ZHUud~7 aBEife L
DIELATON TV DR T 5 L &R EIT&KLS
F9°, KD X D72 python 7’12 77 A cleanfile.py %
fFoThB&EET,

cleanfile.py

# cleanup procedure for cpp output

while True:
try:
s = input ()
if s 1= "":
if s[0] != "4#":
print (s)
except EOFError:
break

2230 & BHDBH T E DT ZHIBRT 27200 T3,
AROFT SITREICELS 20 £, EBRITMHES & &
(=
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$ cpp program.py | python cleanfile.py > object.py
$ python object.py

LT D0 HDHWIZ

“$ cpp program.py | python cleanfile.py | python

T, BEOE D 2—Ane R TS5 Lk
HAEHHET (#include LT) FEITTH2 N TE
ij‘o

BAERF TR —FR— KO DOA LB LT L&
BHDET, Z0OLXTETREO— FE2A T
LRI TWD & FHEANNZE L D EFNT
HDT, ANPRNENIZT—NEETLENE
T, —ERTa—FNE27 74 MIAND, BIOHFD
FNEZE > TL7Z X0,

524 T )RS YTk

Linux ® 2~ RONEDOE DI, HeliRiy il B 722 6%
A ERTIEENZVDOTTR, avr RF7Y
gL ENRLNTEES L, ZHVSTE BT FE

T, 7277, TN REWawy NAllE 2 A4 745
DIFNERENL, IR THEI LT LARY
FT, £ THBTDOINET 7 A MIFB LT, 2D
Ty ANEFITTEONRY 2V A7 YT R TT, i
Z X runpython &5 7 7 A LT, LLTFD &L 5 IR
B =

runpython

cpp $1 | python cleanfile.py | python

ZIZTHIIE, o HDONRTA—FERLET, F
T, WOavw L RT, ZOT7 7 A VEHEHIZTYH
(a) FTTED (+x) LHICLET,

H$ chmod a+x runpython H

ZIZT, UTokoa~vr Re527C,
program.py #3479 5 LN TEET,

H$ runpython program.py H

cpp D-DA TV a v mEZY 2 NVAT )T Ntk
STHELE, By O AE FIRICEE TE F
TO

bobBHRL 2N AT ) TP EELZELTEE
TR, THTEMAELZSEZICLTLIEEN,



53 EYa—)ik

KT VAT BEHET D L EIE RIROHREE Y
BrLC, EEOMRHEMAICOM L TWEET, Th
THOBRRHEAIL, 2RO —H2EBRHTHH0
T, HEBEHNLI THSIPED N EVy (BERED TR 72

<. FOWNEE T CTHREDHINTE D) Lk oI
FRLET, BERL, EOIT/NSWENIZOMEL,
EEREE BEEEHEN) CHAVTHRS XK IICL
F9, ZOBMET, FEHAOMEEELEFEEL TV E
F9, HRTTELZFWRAMZR b OICL, oA
BWICHRAT 2B ET,

IO itk S =ifBshit, Y7 b7 O%E
Va— )L LTHELET, Z<DEY2—LIT
Python D47V =7 FE LTEHRELET, A7V
7 MU TD3o0EENRH Y £,

=3 G|

7T A FTV el NEERT HIZDDES

M (FRAT R | AT V=2 RNk

7 hJE2—})
BE (XYY RbDWT ATVl MR L TEEEZ T D720
P—rR) D%

ATV NET IV

BrDEY 2—DFT V27 b LTOEREIL,
WELUBEDHEY 2 — VDRI TALTWET, Z
OERN2 THL T eI LEHRETEEL. [
U, EVFELVWHNEES T 7 A /VOIRIZa A
e LCRIELTHET,

BME~DOT 72 2%, TOFT V=7 MIFAH DL
HRANIEROT, LT HEREE N L TITVET,
7272, BYEOFAH L2, BEE N5 E0E
72DT, EESKITLZELHY ET,

54 7075 LD

ERL LT 7 m 72 B2k, [WigEw (N7) BEER
TWAZERHLDOT, ET LN LHEEWEIET
(FARTT5) BERHY T, 0 s T AORR%E
HEERICHE S T, TR AT LTV D00 E ) & RGE
LTWEET, WiEdE & ETIX, el 7 L0E
e R BWERA 5 DT, ZOEIT

I, BEEODIZ, HONTOEBLTRB L%
FEHET,

541 2alb—YavAa—F

B ClEolen— N7 &Y 7 b7 ZflAhs
PETHES &, BENEI 72 EIZ, EHEHILE
K3 2R ONEL 20 ¥, £Z T, Y
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7 RUZTDOTEDLRETEL O %, PC ETH
HELET, N—RTT T A~DT 7k REFTE CEIME
S, N Ry T AR OZEF—HR— RRR T
V= NlBEMZDEOICLET, us T Tl
ToOL D IZFiak LET,

#ifdef BCM2835
FEEME S a—F
#else
o Vial—vara—F
#endif

ZHLTRIFIE, EEIIVI2L— g VBREE (3
BafEbRVWEREE) TR/ 7 AEFRTTEET,
BCM2835 % #define 1L, ETELEDLZ &N
TEET, N— RU=TEFHRSIE, TEDHEH/D
L RBHEIITLET,

5427 /\FHa—R

VIal—valrBRELEA D EEMRELSAS D L,
BERHER LT D2 B0 9, FORRL,
PUTOX iR LT, ZOROEHREYa Y —/b
AT )= NlFREEDL LI LET,

#ifdef DEBUG
print x, vy, ..
#endif

Vial—va VREST AT TRLLT NI A%
e L TR &E£7, JEITEZE L7 runpython &\ H
T NVARI YT RTIE, A7 U —r~OHEDIIRE
RODTTR, F—R—RFnbANEEZXDHZ L0
TEEH A, BEENT- Python 712 75 L DR
ADNBRAL P TOBENSTT, ZOHEI

X, Wolzcpp DHNEZ 7 7 A VIZ AT, i
EFEITSEET, GO V=0T v 7OHI%E R TL
7230,

SAREARE IR S L (R4 D)

V7 RUZTORAEET D EE, BIEY 2 — LD
EEBET HNBEY 2 — NV E2AX T EVNET,
AL T (stub) IZIFYIVIEE D, BOTERE L WD
LY RBRNH Y £F, MEAEOEIRTITZRWA, %
NNV E B ETAEY 2 — L OEIERFEIRTX
RN EZITHEVETS,

AR a Y7 FTIE, Y 2 —/VEIZRHEH A
27 (test XXX.py) # R LT, JAVWRALFIFH %
MRI2E5ICLELE, 20D, EV2— L%
HATEHEI 71207 7 A VRRICELS Abh
%, if_name__ == main__ " LA FOESITHE L
TWEHA,



6 JATLEROBRE

COELEROETIE, 7=2—X30RRERD, 7
0N A T ORI ERRERITVES, RALET T
0 —FREHBIDE D &9 T & UEER O Rt
I, TORDETITNET,

ZOETIE, (Dl d) FEEETLETDOUR
TOERR (V7 N T T =% T Fx) EakitL
$7. £ BEY 7 U7 OB E EEbT 5
TRLEEZET,

6.1 VWIFTAOERVATL

MEORy hOFECISEIEAABERHY, &
TR A WAT S TN EZWET HLERH Y
F1, DEVEBROLE T 0 7T A0 (AR O
BRTRT) FREFZED VAT ATT, RL7rs
FLha— KRB, T—HDOREDS> THEEFEITSND
LBV ET, ENTNOEITHENL (Fu ST A
+F—H) ETatRl (LXICHFARTLEY) O
£, FukAix, OSDHEIEOE &, MEINICE
TENBDOT, BEOT ot ARTIT L TES T
HEIOICRZBDTT,

TO9EZRDHE, TV RT A= REEZOT
WDTTER, 72T AREREO 7 1t X TR
EhaHEbH0 3, 72, UENCEHOY T v
AT AELTHERIZE LD b 00N, oD 7' R
TRELTHERESNDIZELHY ET, MO
W7a 7T AEY 2 — )VEIBEICETT IO WS
Hl2iZ, FMC7etv2i2LET,

PLEZEZE LT, BICEREI LIV T v 2T %
“NT TRV AT ACEZELELONRTOK
‘/GTO

AB

7nteRigs —>
TCPE(E —»
FIFOMH —»

Webt—/{—
(Node.js)

= RESTURTL
BHYTURT L

EEHA
9547k
(Python)

BEEAN
(Qulius)

/ ATy \

(Python)

BERR-FIT e
[

<N F T A AT A
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XF RN CEEOAR e R, o EEVRY
TUAT LTT, REFORAIN, 7t AH @
g (FT—HDRVEY) 2ELTWVET,

flx DT e RF, LERT—XEZITWoTHD
MHEEITWET, ZOLET—ZFWNTWARWNE,
FITHEBIRE (a2 ETHRIEES  Tay
I DHEND) TR T —F B E IR % FR
LET,

—HHFVWRENL, HiLWT o 224 (LER A
FUEHVESTHETSEDI L) 625K
TWET, ERSEsflo THTetwx) &, [+
TakvR)] BAEKLEZSL, TCICAEEHRHLE

T

TR0 THEE Lo X 5 IcE o 7 et ANEST
ENTWVEET, FFEC OSIE, EHIRICETHO
Tat A (RIE) S, fHET oo 7 ek
A FATSHELZ L LET, 29 LakyE L5
HELERYT, #EOFatv 2 (AT ) [
BRlZEIT ST o TY,

HEEY T VAT LAOERM L WRY T AT A
EENENZOO Tt ML TWEDIE, —
RuURICRZET, 2R Y 7 h o7 O AH
HzEaRy hOANHINEE S Te DI E IR ULE T
7T

6.2 TJOotXM#EE

Tat AROHELEE L IEHRA Y EH T 5 TR
N, et AMBETT, %0 FloT e R
O, LT FUOT o RMLNOT — X kDD
JOMEETY, T—X &%V O bR EEN, %
TS TUEET AR LD Lo T B &, &IF
FHNZT—F BB E > THEET, XY OF7)A
FTIHBTED LR TNET,

Zo7 vt AMEREEZFEHRTLHEITEY HH Y
FIR, I TE ST 2> T ET,

6.2.1TCP/IP s&E{E

A=y hTERUHAD TCP/IP #fi->T, [FH
—es (Raspberry Pi) L. 235 PC LD
2t AL O THIEEZITWVET, [Fl—HRN ClE
ETAHLEITIPT FLRICA—T Ry 7T KL R
(127.0.0.1:<F — b FEE>) ZHEELET,



FEMEZENT, 2hzhaEY 7y FaED
ZOMEERELES, &7, Yy MZT
— ko), MO LEY LT THAE

‘j‘o

BEfFY 7 b =7 Julius X, TCP/IP %@‘iofmuﬁa
MREHLEDL LR TWET, I T, BF
AN =N"—=FZNE2ZEFELTAIZ P UICE 2D
Xkt LE 7,

7272 LTCPIP Ti, 7 74 7 v MINEEERE
1THETIT, r—"—fllOoFrEANILEL Eno

T, BREZTMFTOND LT o TWVDLER
HVET, £ Thwne, TERICKR 25275
—NEETLENET (VT4 LY, BERKIZ
FIALEZY 4 5),

6.2.2FIFO @15

WErRy hOT o ABTEY DTN T —H
ISR A TRV D, b o & T E e T B
ZERTHZ LI LET,

BEa bo—FTRALEZ, AE Y Lo Redis T
— & ~_X— 2% FIFO (First-in-First-out) & L C{#
JFETT,

Ge EFETIET (PoP)
L pGEEGEEED)
T2 (D Ee

BEREEMT S kRPUSH

F—ff& U A M XD FIFO £H

oD X ST, T—F_R—2ETH— &m) =
WU A RNEIEY . Al EELZBN (right-
push) LTW& BV HT & ZITAEmNOEY H
(left-pop) LE9T, MO HLIFTryF 782
F9, ZEDOUAMPHEREZRY HZ S (BLPOP:
blocking left-pop) &9 % &, ZOREETT kAR
Wik (Tmy27) L, URMIHE LWERIMF TN
bolzbxicHRENET,

Redis —/—3> 25 L L —fEIZSEH BB DD
T, RPUSH 72N H LS > TR TH,
BLPOP {795 Z &M TE D (FT—HNBRNDTT
w7 LETH) OT, YukResib EF5FIE
REFAEEETAILENRH Y R A, EBED Redis
P—R—~DHERL, TCP (F— bk 6379) %L
TATHDTTR, Redis 714 7TV w@T L, To
EFRITEAFE T,
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Python<° C TBLPOP %# L L5 & L7zt &, 2DV

A b 732

FWET, FOD, ZEEF T s T A LEO—

EEL. T T MNIZDOEFTTIEE->TL

DT

WKIRESHET (CoULEDF—%252T, 5F—4
DHDHIHFNERY HTZ EIETES), A=Y
< ILF Tt AL AT ADOK T, RWKREIOK R
WO THDH I EITHEE LTI EE N,

WX 9 JavaScript Tid, BLPOP dLER

BikT 57200 T, ROMFICHEATHE T,

TEk %

=15

W% LENIABIBINEIT SN D DT, HED

FIFO % [RIR§(C

VB2 B X — DA Z T
55 F—13BD (redis.h TERH

b2 ENTEET,

EFLTBXET, FEBIC
T5) %A NTT

§\ HXD"*H# i%ﬁ”f\_ j"c}'—:&l@iy& 7‘%:-'?57‘1‘12

ADNEEOGERH Y £T,
X — D4 EETrER ZETaE R

REDIS_TO_AI THEASY—— a1 =1V
Web #—/3—

REDIS_TO WEB1 Al =TV Web P —/3—

REDIS_TO_WEB2 -

REDOS TO OPENJ [AT m ¥y FHEAK
HA~—

REDIS_TO_MPC AT =V BEMN I FAT7 b
HHE Ak
S A ~—

Redis +— D4l (v ¥ A 7HOR)

6.23>5F 1L

OS #/rL T, MFIC

EVIABEREZ SFFET,

Ctrl+C ¥ — %WLT\7D77A%%Té@é&%
> TWBHETT, ZOHEREIFET AN
EAT 20T, FORHIFHALET,

6.3

EREFIFAI
EEAKIT. FhR0IC

CPU U —%iHET 5D

T, RE YT FEFNCEF 7 7 A ML TRBEE

T THERFEFLTVDHHIZ

. MO DR

EaBAth L TRITE, AR ZEE LS EL%)

RbHY FT,
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create voice
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354 LISP & Prolog

LISP (LISt Programming) %, FORTRAN (2
Ty TERRERE) T, 19514, TAll D4
TETHLHD, YVar vy h—v—nEE L.
YRED [ NTHEE) BARICHEDONE LTz, 7—4
RTv T IZ LTV A e LTRES N, b e
7y AWENDBEETT, Python DAT
lambda (&4 BA%) 725 b DI ->T, 724
LW, Zhux? ) B Fbdhd e EnE
I, FEiL, THILLISP O#iEEZ TN TV D
CUEIXEL R U TIEZRWY) 0T, Bk A
NLER S (4 C. [Python I LISP 0%k L =
PRI EbHY ¥, ALTHTE /2 ELIZA
X, &b L LISP TEMPNLLT R T LATT
23, Python E~OBMHNIL, 22720 HY F9,

Prolog (Programming in logic) 1. &% H#)
BNZREA T 2880 DT & 72, izl 5
ST, [HHE) & A 2R TEx50

T, LISP & TEITWAnbiF Tk <HWn
OFPNETH Y 3, 1980 I A ARDEEE
(BUEORER) FEOEF vy =2 b [Hi
Rz a—#] FHETIE, BEELTES)

HEMEFME L TRAShELE, LhLZDT =
Tl M MOEHLEBRTERNEE, 7]
DHMEZER L] ELTHRTLTLENEL

7o ZOHWET TIEZR2WO T A, Prolog 13
FHI bW LMEDR R o TLEVWE LT,




6.5 AIMEEDRERX

Al DEEFE (FHR0-TEBT S LT,
FIFEBEE RN TS hTnEd, Zhid==
—FNFy hU—7 (MHRIEEEHE) &\ D AEE R
=X LOHIZ, MRFBTRIOEEOMS & LCEH
(ﬂ%)%%ﬁbfm<$&f# E) L)

SEIRTERY, ZLOT—FELEL T

B # LB LT, MmizlscaEd, IE,
RKEOT—X AT L, LPHEOM LR FHEIZ /2 -
T, EfbRER L IRV ELE, 777 RY—
ERIZE, ZoHE S ELMFoTnDIHD0RHY
9, LoL, AN AT LATlE, 7—4
EOHABEEE S, TIUCEE ST ARG, o1

R CcE EHA,
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Y mE R FEEIC o T LEWET, EHT
DEGVPEZ TEIb, BAEEAFFE LTS XD

. NOTFu—FERETHZ &I LET,

ZOHETYH, BBOES2ITTHY 7 N7
TV a—)LEHAEL, AlOHB TREONHT LI L
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5.,  ELIZA &5E9

ASHTHLEENKELIZA LFET &N TEE
9, emacs =7 4 ¥ —% ZEHAOHIL, Mx
doctor (M-x (%, ESC ®D®&KIZx &% A 7L TAN
L¥E9) TELIZA & OxfEimmns i TE £9,
UTIEEFEOFI T, At M2asd
TWB LD Ao .

(Eliza) | am the psychotherapist. Please, describe your

problems. Each time you are finished talking, type RET
twice.

(Me) Hello, doc. My name is George. | have a problem.
(Eliza) Why do you say you have a problem?
(Me) Because | feel distressed since last week.

(Eliza) Is it because you feel distressed since last week
that you came to me?

(Me) Yes, it is my problem.

(Eliza) Earlier you said you feel distressed since last week?
(Me) Yes, | did.

(Eliza) Maybe your life has something to do with this.

(Me) Eh... yes, it is one of my friends, whom | am worrying
about.

(Eliza) What makes you believe that?
(Me) Because we had an argument last week.

(Eliza) Does it bother you that you had an argument last
week?

(Me) Yes, very much.

(Eliza) You mentioned that you feel distressed since last
week?

(Me) Yes, | did. | think the argument is the cause.

(Eliza) Perhaps your plans have something to do with this.
(Me) | don't have any plan at this moment.

(Eliza) | don't understand.

(Me) | mean... my problem is the relation to the friend.
(Eliza) Are you sure that you had an argument last week?
(Me) Yes, | am. We actually had one.

(Eliza) Is it because of the people you hang around with
that you are going through all this?

(Me) Are you saying another friend of mine may be able to
help?

(Eliza) I'll ask the questions, if you don't mind!
(Me) Oh, please do so. Go ahead.

(Eliza) Is it because of problems at school that you say do
so go ahead?

(Me) Well... We were good friends when we were
schoolkids. We are, since then.

(Eliza) Can you elaborate on that?

(Me) I like him and | think he does also. We are good
friends.
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<STARTPROC/>
<INPUT STATUS="LISTEN" TIME="994675053"/>
<INPUT STATUS="STARTREC" TIME="994675055"/>
<STARTRECOG/>
<INPUT STATUS="ENDREC" TIME="994675059"/>
<GMM RESULT="adult" CMSCORE="1.000000"/>
<ENDRECOG/>
<INPUTPARAM FRAMES="382"
<RECOGOUT>

<SHYPO RANK="1"

<WHYPO WORD="

MSEC="3820"/>
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CM="0.988"/>
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CM="1.000"/>
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</RECOGOUT>
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FrA A=V %A LET, Socket.lO ZiE L T,
Web h—R_—L@EFEL, 7TX¥ A MANEERFLE
T, ZIELLERIET F A ML, Mid LISEDO B EE
ZATCHERLET, 7 b¥ AT T, JFERRIEE
—ATEFICE L L Tl & | BIERRITROBRIC
FbLET,

BEHEMAOT- L X ARy FOIREIE, KO
O EEZEZTHELE, LALLINEZRED
SNS Tix. B DS LMICFRRT 2 ONMEHIC
BRoTWHDT, ZouRy hTHEREZTSZ &
IZLE LT,

715AI TPy

Al =D NTHE—T7 0t A TTR, EHEARLEEA W
XO2LHDHDT, TNENEAT V=7 bELTHE
FrLET, BRI TRO LB T, ¥ XTo47
V=7 b (RBTH-72H D) XAl =Y HEHE
kaonashi 84K L. BRI TS interpreter 70 &
MEEE T,

AB 95R
! _n
I\_ — i;g_{’g_ —— _/I kaonashi
(AIToPY)

|I \
1
, ah, ahah, :‘\,’ interpreter 1 1[0 jare H
: say_this, ... ) : Interpteter :/ﬂ' (BTER) :
""""" - | @som®) |1 - 1
tell_time 1
sTTTTETTON (BFZIES) |!
[ greeting :
| start_job run_timer |1
| (EFRR) (HEEE |
1 7
: yes (T N SO0 N
1| (BRBEE) emotion !
1 1
| end_job sad, ... .
|ooEBRrT) (BERR) |

Al DTV NikE

FATV =27 POMEERIZELDET,

79 A HafE Wi
kaonashi AL =2V U HERES
interpreter A DR

interprete MmN 5
speech interface |ah, ahah KRR ICHEFET 5
say, say_now | EROIKELZT D
say this FEEE & Web ~DFIR
speak_now ZETOERERFETH
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synthesize HEEORT D
repeat v % Web (BT 5
greetings B
start_job BB OBIS 2T 5
yes LR URASIE Ny )
end_job KT OB E TS
time keeper AR, BE2IZ 555
tell date AHOAMNERLES
tell time BUEDWRZ 25 b5
run_timer S A~ —xEET D
Bk get_time T A MBI AR
%
emotion BHERAT D
sad %H%H fRE LS 2 R8T 2

Al=> VDA 7Ty

7'n b2 A TORFET, R ERRESNET
B, MEHEOBMEE Caa YR TR S S FTEE
P D DT, fiEIR%E T 5 interpreter IXf 72 27
—hw A LTRBEET,

Hk bR oslzy 7 b7 E 2 —0, BV a—
IVRICHCTREE Lotk 7 v A7 AOFHE#1T
b\i‘a—o

7.2 HEBEAYF—TF7AL)L

YT NUZTEYa—VICERRbDOERE, Ik
BLTEXD~NYHX—T7A)VE, ZIIZFEELEDHT
BEET, ~vF—T 7 AL, RELBEIZHTL
2b0rEH, £2TE¥(ET L2 b kaonashi D
TiZ& 5 include 7 4 L7 bV ICEXET,

ANCHAA LI L HIC, ~vE—T 7 A LDRNIC
1. BRZT TR, 77T 5 (cpp LLPETHIK
I Python D2 —R) 25 bO0RH D F
T, TOWVole~ny X —T 7 A E, T use-O
Oh EWIHAHNT L TWET,

GPIO

Raspberry Pi ® GPIO %1 5 7= > D f#H % gpio.h T
EFLF9, FEEITIE GPIO #EEERIET S Z &1
RNDT, GPIO VDR EE LD ODET
TERLELE, ZZiiEE#HL ot &
7 7 A EzZRLTIIZIN,

S XTAI—/L

VAT La—VHOERE N OPHELET, £
7" subsystem EZE) 72 £ D Linux 22~ > K& FE474 5



72® ? use-sys.h T3, Python HOES L a2~ K
MERINTVET,

use-sys.h

/% YAT A= LVORRAES

WM : 2017/3/7 Chuji

FHT 0 2020/3/7 -- subprocess Bl
*/
#ifndef _ USE_SYS

import sys
import os
import subprocess

#define SYS SHUTDOWN ['sudo', 'shutdown', '-h',
'now']

#define SYS REBOOT ['sudo', 'shutdown', '-r',
'now']

/* 7Tk ZAORE) */

#define WORKING DIRECTORY r'/home/chuji/kaonashi'

#define sfork(x) subprocess.Popen (x, shell = True,
cwd = WORKING_DIRECTORY)
#define fork(x) subprocess.Popen (x, shell = False,

cwd = WORKING_DIRECTORY)

#define _ USE_SYS

#endif

DA T N—RT 7 A VTEERODIL,
subprocess.Popen # > C {7 uk A% H Bif
L~/ BERTT, cwd IZFITOEET L7 R
ERETHOOLOTY, 207 uy=r M Tl
5 DX sfork & fork 7217720 G, subprocess D aF:Hfl
R L EH A, BELWZ &Y 720 N, Lo
SCHRIZ Y 72 - TL 2 & W, sfork 132 = Viz s % fif
WREIED72DITENET, FFHEICER LT E
EONTWETH, XA TRVEA VT beEhy
VA VT N FATT MR D DM DT

BLELE, forkiZa~y REFIEDOLDLEAIC
WV ET,

WIS RIS 2B 2 MR DEET 7 A L
use-time.h T9, FAIC L > THREE2EZ H71-DD
LEVWELEZL TWET,

use-time.h

/[ AA~—HAES
WK :  2016/11/2 Chuji
IR

*/

#ifndef _ USE_TIME

from time import sleep
from time import time

#define MORNING_TIME 10
#define EVENING_TIME 17

#define _ USE_TIME

#endif
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IV =254 5
BAaHE Ry r— TV ERHT 510D ERT 7 AV
use-math.h T3,

use-math.h

/* math 7477V OFHES
WK : 2016/11/3 Chuji
BN . 2016/11/3

*/

#ifndef __USE_MATH

import math

#define  USE MATH

#endif

Redis
Redis FIFO Z R34 572D EFE 7 7 A /L redis.h

T4, Python & JavaScript ZHiZ C SFETHH L
7

redis.h

/* REDIS 7 —HX—ADEFH

WK : 2018/2/14 Chuji

B : 2020/3/10 ... SEBKIEMEZPEBR

SEHKEME R T, TXAMIE I/ A—TF—2a o TH
5
#ifndef _ REDIS

/* 74T M Redis A VX —T == A */

/* Python — R */

#define REDIS SERVER host = 'localhost'
#define REDIS PORT port = 6379

/* CEia—Fx*/
#define REDIS_SERVER_C
#define REDIS_PORT_C

"localhost"
6379

J* T BN ZHHIT */
#define REDIS_FIFO db=0 /* W@(EH FIFO */

/* Redis ®a~vw v NATF gy */

#define REDIS ALL ENTRIES 0 /* lrem 2¥ Y R TTXT%
707 */

#define REDIS_LAST ENTRY

s

E */

-1 /* VA LOREOEE &

/* FIFO WED L XIIHHriA LI ET DT I T r Ty s */
#define REDIS NO TIMEOUT 0

/* REDIS ) BLPOP I —/LVEFIZE SN AHEHIDEFE */
#define REDIS ID 0 /* ¥—ID BNRIND */
#define REDIS DATA 1 /* FIFO »bLWMYHIhET—4
*/

/* Redis ¥— (&FiEdiE) +/

#define REDIS_TO AI "AI"

#define REDIS_TO WEB1 "Webl"
#define REDIS_TO WEB2 "Web2"
#define REDIS_TO OPENJ "OpenJTalk"
#define REDIS TO MPC "mpc"

#ifndef REDIS_KEY

#define REDIS_KEY REDIS TO AI
#endif




/* Redis API OHfF */

/* Python */

#define REDIS_API (x)
redis.StrictRedis(REDIS_SERVER, REDIS_PORT, Xx)
#define open_FIFO () REDIS_API (REDIS_FIFO)

/* CEalr */
#define open FIFO for C()

redisConnect (REDIS_SERVER C, REDIS_ PORT C)

#define blpop c(c, key) redisCommand (c,
"BLPOP %s 0", key)

#define rpush c(c, key, x) redisCommand (c,
"RPUSH %s %s", key, x)

#define FIFO C redisContext

#define FIFO OUT redisReply

#define FREE RESOURCE (x)
#define POPPED STRING

freeReplyObject (x)
element[1l]->str
#define _ REDIS

#endif

SHELEATIBICRE ST TR bR
ENRBHYVET, CHDredis 71475V T 5 iEHE
LREICAHTIZE > TIIWIT £ A, SRIfEST7-
hiredis D~ Z—7 7 A L EFHXT, EER RN
EERMERLE L,

Python 2l ® Redis il b E#X L TR E 3, ZD
77 A INVDIRINT, redis.h b#tinclude 5L ST L
T, 7'u /7 A TCH#include 92 D use-redis.h 72
FTRWEIIZLET,

use-redis.h

/* use-redis.h
W : 2020/3/10 Chuji
BT :

Python /5 REDIS FIFO %z 2% L5127 %
*/

#ifndef  USE REDIS

#include "redis.h"

import redis

#define _ USE_REDIS

#endif

TCP/IP

TCP/IP %4 L C Julius LiBET D720 DERT 7
A /v tep.h T3, Python 7217 CEAH L7,

tcp.h

/* TCP W(EE#H

WK : 2020/3/5 Chuji

Zut AWEEH  python/c A
*/
#ifndef _ TCP

/* IP T RLA:R—|K */

#define TCP LOOPBACK '127.0.0.1"'
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#define TCP_PORT JULIUS 10500
#define TCP_PORT MPD 6600

#define TCP_JULIUS
#define TCP_JTALK

(TCP_LOOPBACK, TCP_PORT_JULIUS)
(TCP_LOOPBACK, TCP_PORT_MPD)

/% ZGSY T 7 DFA R */

#define TCP_BUFSIZ 2048
#define  TCP
#endif

354 BAREOXBREITOOIIE

AARD THEFUZHEERT C) KRB T Y= 7
F&srh Bk, FHM = Ea—2Eh
DTIEHY EHA, 1976 1232 L7= [#8 LSI
HATFERLE] CTIERAER AT ORIERNT 45
L, RICHARD RAVFEEL T 0N TEE
Liz, 2O [IIHMEBROZ X, &5 —F) LfE->
FER T e MRERMATTRA, iz
NHYET,

1985 121, R UK@BEED [ 7<) »
BE-STWET, THHIFT Y7 N7 EFED
T¥k] ZAELTW-DOTTR, &< AENH
FHATLE, BERNL RIS 2% 0%
AT D EBBERY FHATL,

B0 o7 bTHELY FEAN, FLI A
HWHRRFOWRFE S AREEREME L THD T
FTher] 7ro=2 MIELWE ZAFETITX
FLi, MEOYTATAL0SEZESS LD
H DT, MIAAHHAD ITRON, B R AHD
BTRON (4 ® Windows Ofi&E-S1F), H—s3—
FA®D MTRON 72 EOftkE %2 {EY EiFE LZ, 1
ZH LICEAENEIFE L. BTRON (ZEEHE~D
WMABIEE T2 b 00, EBIZITEY FHA
Tll, A4 2707  NeEETDHT AU IDES
7ZEh. BERNMSEROFNDOENEE L EbRT
WETA, R AT < BIFSIEARTE 5 7272017
12, BLERAERI LT, WolE S MIALHED
ITRON, HRZ/NHIES 27 A O u ITRON (X
BLTELZT ARG TWET,




73 BEEHISRTFL

FERY 7 v AT ME, Sk 7 by =7 Julius
HEFEAS— N—ear D oD T aEANLRD

E3

7.3.1Julius DEEHE

Julius iZa~<~> F7 14 b, 47 9 -module
ERETHI LT, (FHE7uakvx b L0 EET
XFET, EFANNN—RYVZTE2EHTLHOT, E
1T1X sudo 4 L TATWE T,

$ sudo julius -C <jconf 77 A /> -module

ZDHDY )V AZ Y7 b run_julius ZHE L F
L7, E2BTHEXDL LD, FEET L7 Y
7N R E LCREd LTV ET,

run_julius

sudo julius -C /home/chuji/dictation-kit-
4.5/main.jconf -C /home/chuji/dictation-kit-4.5/am-

gmm.jconf -module

HETHLZDOVz VAT YT hEREITES LTl
TREET, BMIEO L X TR, BFEALY—
3—7% sfork() &4 L T Julius Z &5 DIZHEN
F7

H $ chmod a+x run julius H

7328 EANY—/\—DFRE
AT — 3= 1T Julius & 2R v b Al &5 HERE
earpy &, XML OFEHTES xml.py D =-2ODFEY = —
M E LT, 3 <o Julius HARKRGE Ty %
F oIz XML 3GEFEINEIn oA M LTS
NHDT, —ATZ LITHER L T BIRT 2 3
N0 ET, BPORELRFFSEDH720, XML f#
WrsbixA 7 vz b LTEREFLET,

AYZ—TFL)L

julius.h Tix. Julius OEE) 1L & XML SCEZE E %
LET,

julius.h

/* julius.h
WK : 2020/3/5 Chuji

XML texts from Julius
*/
#ifndef  JULIUS

/* Julius E@ha~< K */

#define START_ JULIUS './run_ julius'

-A7-

#define WAIT FOR JULIUS TO READY 20 /* 3.6 LAV
fH */
#define WAIT_FOR_JULIUS_TO_ ANALYZE

i </

0.01 /* WRikfsH

/* XML F—TU— K x/

#define XML_START '<RECOGOUT>'
#define XML _END '</RECOGOUT>"
#define XML DELIMITER

#define XML TEXT 'WHYPO WORD'
#define XML _FROM '\"'

#define XML _TO '"\"'

#define XML _START VOICE 'silB'
#define XML END_VOICE 'silE'

#define XML NEWLINE '\n'

Jx FEANER */

#define XML FIRST CHAR 0 /* 7% R NORF) */
#define
#define

#define

/* ZETHRAL
/* ATET XA L */

XML EMPTY ''
XML _DUMMY
XML_PERIOD

#define XML_MARK /* TCP A MY — LDz rd */

#define  JULIUS

#endif

ear.py

AA EY a— VL earpy TT, Julius ZHEE L,
TCP/IP iR— b 353245 LT=T — & % XML fRHTERIC
ELET, XMLAENTE TSNS a~ o R
1Z. Redis #/F L TAl= P ~EELE T,

~ 7 1 iEF#define Ta— R&YV ST TWET,

~7a #ifdef #ifndef

HEARING_TEST | fillu ¥ #5RIZFF DA | MY #5R % AT IS

ear.py D~ 7 1 EFH

ear.py TiZ Julius 2@ (sfork) L7zH, WBENT
5L DETHEL, ThNLIEEOBRZIT
WET, Julius b7 —% (O—H) ZZITH-7
O xml fENTERICHE U E 3, NS B AEE 2 f3 HH
LTWELAIZ P UAZELTHWET,

ear.py

/*x BEEY T RT A FEAS T — R —
WIWK : 2020/3/5 Chuji

BHTh -
*/
#include "include/tcp.h"
#include "include/use-sys.h"
#include "include/use-time.h"
#include "include/julius.h"

#ifndef HEARING_TEST
#include "include/use-redis.h"

fifo = open FIFO()




#endif
#include "xml.py"

xml = xml_interpreter ()

sfork (START JULIUS) /* Julius DLH) */
sleep (WAIT FOR _JULIUS TO READY) /* Julius OEBZFFO
x/

import socket /* Julius & DOWER— FEHAL */
with socket.socket (socket.AF INET,
socket.SOCK_STREAM) as julius:

julius.connect (TCP_JULIUS)

try:
while True:
/* Ty P RIZERE x/
julius_out = julius.recv (TCP_BUFSIZ)

xml.concatenate (julius_out)
text = xml.get_japanese()

if text != XML EMPTY:

#ifdef HEARING TEST /* BAGEOR®T A bET DA
*/
print ('Julius recognized: ', text)

/* AL UV EHET LA */
fifo.rpush (REDIS TO AI, text)

#else

#endif
sleep (WAIT FOR JULIUS TO ANALYZE)
except KeyboardInterrupt:

pass

xml.py

WiE XML fi#47E 2 22— xml.py TF, ZE LT
XMLT %A hE—4TZ Lo L. Bk L

RETFAMIRLET,
FT7V =7 FPOERITUTOLEEY TH,

75 A | xml_interpreter | xMr, fi#HTE
xml XML CEZNEXEMN U TR 5
text fifge L 7= A AR 2 ESGBIN %
japanese FRFENTE T Lz AAGE

#E | concatenate () T XA & XML LEFITBMT D
getline () XML SCEN S —ATE Y H3
parse () XML SCEZE TS5
get Jjapanese () | fi#F L7z AAGE X ZMY MY

xmlpy DA T =7 h

Julius 75515 L7z F5lIX, #:{E concatenate
T—#O XML CEE LTHMR S E T, R
N 21TV E T, $R1E getline 1%, 0 XML SCE)»
LTIV HLET, #(1Eparse . TO—1TD
FUIR A MEAT L. 5 7 adik L 7S o B ARGE & B R
LET, ZOEEX. AAREXEZROT 50, RO
1IH72 72 B ETHET ET, #4F get_japanese

X, MRS RO B ARGESCAED L9,

~ 7 aEF#define Ta— K&V 5. EfEDOHE
BRTEHLIICLTVET,
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~ /7 #ifdef #ifndef
JULIUS_DEBUG Julius MHEZIFE-72 FR LR

(#14y) XML 2 FRT 5
XML XHEATERTTH

TEST_LINE

xml.py D~ 7 1 EH

xmlpy D2 — RFLLTFD L BY TY,

xml.py

/* xml.py XML 7 ¥R MEMHTL T, BAGET A MEHET
WK : 2020/3/6 Chuji
BB -

*/

/* Object definition

Class xml_interpreter
JE A -
xml: XML 3CEO—HE
text: poak L7z BARFEDO—
japanese: Wik L7z B ARGED AL
IR
concatenate: XML 7 ED—H%E 525
getline: XML UEDO—{TZHY H¥
XML SCEEMEYT LT, SR A ARGET % 2 M & Ffk T 2
get japanese: mdak L7z HAGELZ LY HT

parse:

*/
#include "include/julius.h"

class xml interpreter:
def  init (self):
self.xml = XML EMPTY
*/
self.text = XML_EMPTY /* FRikL7cHAFHEO—H */
self.japanese = XML EMPTY /* %l L7z A AGEAC
*/

/* ZfEF Uiz XML CE (—H#)

/% BAZ LA MET XA RE LTRIFT D */
def concatenate(self, octet string):
#ifdef JULIUS DEBUG
print ('$ ',octet string)
#endif
self.xml += octet string.decode()
self.parse ()

/* BRAFLTZT XA b1 &2 0
By RN/ b2ET F X M EikT +/
def getline(self):
ret = XML_EMPTY
pos = self.xml.find (XML_NEWLINE)
if pos >= 0: /* BITHRDHH-=0H, T ETEY Y HT
*/
ret = self.xml[:pos]
self.xml = self.xml[pos + 1:]
return ret

/* XML XENS—ATFOMTL., #
LT
FEHNE Y A ROITRb T b, TEKT */
def parse(self):
line = self.getline()
while line != XML EMPTY:
#ifdef TEST LINE
print (line)
#endif
if line[XML FIRST CHAR] == XML DELIMITER:
self.japanese = self.text
self.text = XML_EMPTY
elif XML TEXT in line:
from t = line.find(XML_FROM)
len_t = line[from t + 1:].find(XML_TO)
fragment = line[from t + 1: from t + len_ t

T A DI o T2 b

if fragment == XML END VOICE:
self.text += XML_PERIOD

elif fragment != XML START VOICE:
self.text += fragment




line = self.getline()
return

/* FENTRET LT BAGE AR S, e ZTZET F A &
+
AAFEXZR LI-D, RO 2R 5 */
def get japanese(self):
ret = self.japanese
if ret != XML_EMPTY:
self.japanese = XML_EMPTY
self.parse()
return ret

7.3.3F P2 —/)LE— F Julius B{KIREE

MRFEF A & 7 test_julius.py # ELET, HHMT
W Julius 2o~ R4 U biEH

(run_julius) LTEXFET, test_julius.py IE
Julius L DEREAR—F (Y7o b)) &, 7—%
AW £, 72131 MlE L THbhb
DT, print XTI, UTF-8127 22— KL THERLT
WET,

test julius.py

/* BEREY T VAT A s Julius HOMERBAA S 7
#IW 2 2020/3/5 Chuji */

#include "include/tcp.h"
#include "xml.py"

import socket

count = 1

with socket.socket (socket.AF INET,

socket.SOCK_STREAM) as julius:
julius.connect (TCP_JULIUS)

try:
while True:
julius_out = julius.recv (TCP_BUFSIZ)
#ifdef GEN_XML
print(XMLiMARK,
#else
print (count, XML MARK, julius out.decode())
count = count + 1
#endif
except KeyboardInterrupt:
pass

julius out.decode())

ZOMEEIXZ, PCETSSHZ 747 b (LLFTIX

[SSH#| ¢RBMLET) 2O H LIFTITH &
ERICd, —FHTJulius €Y =—/EF— FNTELH)
LT (ready £\ 9H A vE—URERINT) 0
5. 5T test_julius.py ZEENTH L, ZIELET
— A NFRENET,

1:($ sudo ./run_julius

[I1)1170 7777077777777 777777777
/// Module mode ready

/// waiting client at 10500
[I1)1170 7777077777777 777777777

2:|$ cpp test_julius.py | python
1 : <STARTPROC/>

2 : <INPUT STATUS="LISTEN" TIME="1585536903"/>
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3 : <INPUT STATUS="STARTREC" TIME="1585536905"/>

42 : <WHYPO

43 @ WORD="Z AIZHiE"

44 : CLASSID="I AT HId+H&Ehq"
45 : PHONE="

46 : k

47 : o

48 N

49 : n

50 : i

51 : ch

52 : i w a" CM="0.344"/>

<WHYPO WORD=", "

PHONE="silE"
</SHYPO>
</RECOGOUT>

CLASSID="&1lt;/s&gt;"
CM="1.000"/>

TCP/IP I3 A MY —ATOMWE T, FeAirbH LT 5
EENETIZRBEEINTAAL MIPREINET, —
TS EITHEA ST, XML STEISHE » TS LT
SHBENHDZ EDNm E£7,

b & TRRGEICHE 5 7212, ZEAA MER(F LT
BEET, F{THIC GEN_ XML Z#define LT#<
L. ZENAL MIOFEEIC XML_MARK  (FEERIC
X)) EAR=REDFTTY M LET, FHEH
J1% 7 7 4 )V test_xmlixt (7 7 A VA XA CHHEEN
EFHA) IV HA L7 TR, REEADOAN 7 7
A NVDPHEIVE T,

S cpp -DGEN_XML test julius.py | python
>test _xml.txt

XML_MARK %21F 2 D%, 31 RO bk
TRENEENTNAH T, print LWELDOFAZ AT
Mz BN TLEISATERB L TRATFH720T
‘3—‘0

7348 B ANY—/N\—HBHERET
BEREANY—NR—T - oDFa— A0 F
T, ORI THIE L a— a2 T D LD
IZLET,

XML BEHFES 32—/l (xml.py) DiESE

xml.py ZHFET % DI test_xmlpy ZHE L E L
72o Julius 2253259 5 D ITEREAT1H> 5 XML
NEEEDLILIITL., xmlpy OfEGRERAL R R L E
9, test julius.py & test xml.py iZ, earpy % >
WAL THELE Lz, Wob 72z b#fifdef THIY
FIFHEINTTDHOTTN, Z77ANVAHNDBS &
S LM DT, MADT AN LE LT,

test_ xml.py CHEHEZ>7=DX, 77 A VIETFA b
72Dz, TCPNIPEBETHBALL /N1 ML LT
xmlpy IZ5 2 B MLERHDH Z L L test_julius.py 23



Iz 8T 5 ZHlRT522 &Lz (bET
Dol LTI, test julius.py D7enT
print (.., end=’’) &9 I, BATRE I TN
ZAONERFA), 77 ANDDHAIRSTZT A b
ZfE L T 2 E T Uulius N HZITE -T2 T — X
(A RF) ZHEEH L, B XML_MARK 3% %
TXANERDOTZOEROEITHEZ [ len() -

11 CHRELET, F£/o, %O XML_MARK & %21
ii%%%bi?o

EAR_TEST #%#define L T\ 72T #LIER8 ﬁabf_ H AR
FET XA MEFRRLET, #define L THILE
Redis FIFO |Z3%E L £,

test_xml.py

/* test xml.py XML ff#T OFRER
*/
#include "xml.py"
#ifdef EAR_TEST
#include "include/redis.h"

import redis
fifo = open FIFO()

#endif
xml = xml interpreter()

julius_out = XML DUMMY

with open('/dev/stdin') as f:
for file out in f:
if file out[XML FIRST CHAR] == XML MARK:
julius_out = julius_out[: len(julius_out) -

xml.concatenate (julius_out.encode())
text = xml.get_japanese()

if text != XML_EMPTY:
#ifndef EAR TEST
print ('\nJulius recognized: ', text,
"\n')
#else
fifo.rpush (REDIS TO AI, text)
#endif
julius out = file out[2:]
else:

julius out += file out

XML CEE T TANTHOIERERLO T, Julius H
(RRREED & & ITVERR L TR - test_xmltxt &9
T ANEHENEST, ZOT7 7 A TEEAS L L
THZHDT, cpp DUEFER Ao 72 A test.py
(77 AN THHENETA, ZDT 7 AL 4
X, ZOHEMELFRICANTENET) L) 7
FAMILTHBEFEITLET,

$ cpp test xml.py >test.py; python test.py
<./test_xml.txt

test xmlixt IZE ENDHAGFEZ B TRL, I H
KFELELTERRIND I 2R LET,
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EEANY—/V—FZa—/L (ear.py) DIESF

ear.py 28, Julius 2> 5 &7 fiERAER %2 E L < xml.py
IZHZTWDEE I NERFEL E7,
JULIUS_DEBUG #%#define L T, Julius 7> & 23E
STELDHER LN BITVET, ZOBERETIX
Redis (ZHESF, KRIEZTITT 5720
HEARING_TEST ##define L TEX £,

$ cpp -DJULIUS DEBUG -DHEARING TEST ear.py |sudo
python

XML SCEOW A &,
I3 T,
WZ EITLET,

ik 0 AGED %féﬂﬁ’b LRRGE
ZDOFFRT iutuﬁﬁﬁ EXAYES L7

7.35HE Y T X T LDREE

FER L7 B AL, RedisZ/rLTAl= Y
WCETZLIZRoTVET, ZZTE 207t
AMEEEETREEE T 5 DT, SSH &% — S
TITWET, £79. —DOHOBRTHRIEH Y n kX%
SMHEFET,

1: H $ cpp test ear.py | python H

test ear.py TP X 9727 v 7 F LT, Redis FIFO
TEZELLETFANERRTHIETTT,

test_ear.py

/* WERY T AT AREEH A 2 T
WK : 2020/3/7 Chuji
*/

#include "include/use-redis.h"

fifo = open FIFO ()

try:
while True:
tag, text = fifo.blpop(REDIS TO AT,
REDIS_NO_TIMEOUT)
print ('Julius recognized: ', text.decode())
except KeyboardInterrupt:
pass

B D SSHEMNLE R AN — —%L#) L E
T, FTH. XML XEEZ 7 7 A LB ED HL TH
FELET,

2: S cpp -DEAR TEST test xml.py >test.py; python
test.py <./xml_pattern.txt

mu[ﬁklzfl.a jigtlﬁ)ﬁ% @ SSH ¢E1E” 2%iﬁz§«*LZ§lj
j‘—\‘(‘\TO
KIZ Julius ETEDTHRAEL £ 9, F—D SSH &

OTaEARKT LT L, b)) *E test_ear.py



D EFET, 0 SSHETE BT 7 v
AT LEBEELET, 7ot R Julius E- TS
X, BTkl LEY, earpy ZEEIL, LIES
<FFL T B, RITDEELTIUE, E9 V) BAR
FEICEMA I N, B0 SSHATHR TE £
o

2: H $ cpp ear.py | sudo python H

By ERE

Julius 7r Y =7 FOHEEIZHLHDLDTTN,
Julius 2315 EIF 7 EZITFEHRICKRRT D2 L0
D EF, Julius B DBENENT A —2 & HEhFisE L
TV DT, aEDGT & RERIGEEDS A>T E
EFT, bxoAMRMERATT I,

BEYIITLDEE

WY 7T AT LOEE Y =/L A2 U7 | run_ear
EERLTREET,

run_ear

sudo cpp /home/chuji/kaonashi/ear.py | python
/home/chuji/kaonashi/cleanfile.py | python

Y NAZ VT R THIEITTE D L0 IRE

L/jzﬁ—o

7

H $ chmod a+x run ear H

=k test_ear

test earpy tRILZ ¢ A2 CERECEEHELTAE
9, 2l Open JTalk & #EARUZ AT 5 7= 0D
HE &2 IR TVET,

SHEMH O Redis f % —7 =— AT 5 hiredis {2
%, B¥IOER L . Redis avy RETEWH o
O L»H Y FHA, Redis a2~ R, 7% X
k& LT redisCommand &\ 5 BEEICH5 2 CTRD &
72> TWET A, redis.h D725 T rpush &
blpop ZHllx D~r vt L L TERTHZ LT, i
W LE L,

Flo, avry RETEBORVEIX, SEIEh=
~ ¥ RICKHET D728, BHEREERIC /> T E
7 (hiredis.h iIZ45 LD XL 5 RE&ENRH D), blpop D
LEiE, MO L7732 NIy o 2 FHER L
LTE->TEET (A FHERICITF DRI
%), ZOWMYHLGY redish TERLTHY %

T T OREERD A E Y EBIFBEBNTHE LD
DT, AR o e bHMLTHAMATES L)
WL hiEen £, ZOFEHEI rpush TH[A]
LTd, PythonDA v & —T7c—RELRB L N
720 HE Y,

hiredis.h (—HOHZPM, = A2 MIEH)

typedef struct redisReply {
int type; /* ETHERORx x/
long long integer; /* HUBERLZETHIT ~/
double dval; /* {SREEEREEA KT ST */
size t len; /* THFAPIDRS */
char *str; /* 7TXAMNEETEHT */
size t elements; /* BELFIDHEHRE */
struct redisReply **element; /* FECHIZIETHET ~/
} redisReply;

SHETH O —omEflRDIL. T¥A MOMKET
9, Python TII7F A MDD ADEZEAIZTFAKNB
ZAITINZ D DL, a+= B EETITHAET, C
SEEICIET ¥ A MEG B streat 23 - T,
strcat (A, B) EEFIERL I ENTEHLIICA
RET, LL, AEVEBEHERT D7D, &
MNZT XA MEEA OV A X (RKRLFH+) & E
HLTBYERHY ET, b L strcat(a, B)D
LFHNADOREZEZHWZTCLEYIE, LATHAR
WEZAILT—FEEZIAALTLEY AIREERDH Y
F9, MEIHEEZMY KT L BPRRO T
DM BR o T LEPRETAL, ADYA X
ZIPARES|M-TEBL Z &M, % THRIITS
model_jtalk.c LA TiX, sprintf THLWT F A
FEfED LD LE L,

test_ear.c

/* BERY T VAT AgREM A 2 7 (¢ FREh)
IR : 2020/3/12 Chuji
x/

#include <stdio.h>
#include <hiredis.h>
#include "include/redis.h"

int main () {
FIFO_OUT *reply;

FIFO C *fifo = open FIFO for C();
printf ("Start listening...\n");
while (1) {
reply = blpop c(fifo, REDIS_KEY);
if((reply != NULL) && (reply->type ==
REDIS_REPLY ARRAY))
printf ("$s\n", reply->POPPED STRING) ;
FREE_RESOURCE (reply) ;
}
}

hiredis DA ' 7 V— R 77 A LDH VI (-1) &,
hiredis 71 77 U Ol (-1) #47va &1L T
FELT, D% —D SSHETa L 3A )L, HE
LCHET,
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1: $ cc -o test _ear test ear.c - lhiredis
-I/usr/local/include/hiredis

$ ./test_ear

A& [FAEEIZE D SSH &R T earpy ELED &,
Julius 23 FRFE L7- HARZEN S — D SSHEIZFREN
ij‘o

Redis 15— —XtE5F/FR5T

ZZFETR-TET, test_earpy &9 AKX TN,
TR ADKHFHCAN THDL ZENRALTEEL
7o THEAMTT =X %E LD D DIZ Redis % {E
5 ZENBNDT, test_earpy ZILALLL T, Zh
MO ORGEIZFIHT 52 & %5 2 £3, Redis ¥—
HAaAv R4 0D 25551 test_ear.py ik
BELET, oE:E (Javascript° C S58) 2R
B % rpush L T% ., Python 23 Ipop 35 & /31 k
FI7Z LWL CLENET, £ T, decode LT
AARGESCIE LN 2 L5 Ick&E LE L,

pop_redis.py

/* Redis 72HD POP T — X £oR
WK : 2020/3/29 Chuji
BT -
*/
#include "include/use-sys.h"

#include "include/use-redis.h"

args = sys.argv
key = args[1l]

fifo = open_FIFO()

try:
while True:
tag, text = fifo.blpop(key, REDIS NO_TIMEOUT)
#ifdef ASCII

print ('Text:', text, 'from:',6 key)
#else

print ('Text:', text.decode(), 'from:',6 key)
#endif

except KeyboardInterrupt:

push_redis.py

/* Redis ~D7 v/ =
WK : 2020/3/12 Chuji
BB -
*/

#include "include/use-sys.h"
#include "include/use-redis.h"

args = sys.argv
key = args[1]

fifo = open_ FIFO ()

try:
while True:
text = input ()
print ('Pushed:', text)
fifo.rpush (key, text)

except KeyboardInterrupt:
pass

pass

ZODT7 7 ANVE cpp THLEE LT, popperpy &V9
77 ANEESTREEET, popper.py DF—E%
IZ Redis ¥ —#% 52 UZWWOTE A, Z 2T
REDIS_TO_Al oftb v iz, EEEOF—ETH
%A1 % (BIRAMIEAT I EnET, ROEME
I%. test_earpy OFEIT LR URERBELILET,

$ cpp pop_redis.py > popper.py
$ python popper.py AI

ZAEIIRedis T — X E %D EABELET, B
FATIZ E A ERI T T, blpop @1V IZ rpush L
Tb\i‘a_o

:ﬂ’i’ cpp THLEEL T, pusherpy &5 77 AL

ILTCRBEET, WMFOTv T T AEFBFICETL
T#i L x 9, pusherpy|ZAJjL7=7 %A 'Hello’
23, popper.py TZETETWAZ NN E
R

S cpp push_redis.py > pusher.py
$ python popper.py AI & python pusher.py AI

Hello

Pushed: Hello

Text: Hello from: AI
World

Pushed: World

Text: World from: AI

CDODAR T EHfFST, TR T —X %k
22720, TuvADESTT A EFRZV T L
LIZLET,

3254 BEROBRYRE(ED 1)

HZIK BIsary hOBERELESTHEL &
o B UTFELRERN G, BRLS AR EETD
F7b>%< DAl BHYE Lz, 1928 (HF03)
FEloik, TERAL 2wy eKESFRoBEAE
BELNT-FH T, TNLUHKOBER 2 E5ES
L% L7,

1967 FEEMRARy FRBRICHPIEASIND

1970 BERgHKFN @A Tr R v b WABOT H*K
1983 HBABTR v NESAIN

1988 NHK H&m A = s

1997 F—lmnRhy 7 (aRy by —RFHE)
1999 RAlnmR vy hAIBO (Y=—) 3

2000 HrF B TER v b ASIMO FEFE

2002 NHK K*2v 7R =2 Btk

2006 Ffffr AR v k daVinci © HAEA

2008 ©R vy hA—Y HAL DY A =% A AR
2014 Ry — (YT NV Y) TEa—




7.4 HRHEYIORTL
FEEV T AT LI, LFO T vt AL TV
gzjro

EHAFEY == (EFR O THREIAE)

EtLIFERZWIC L, BEEALES 74T bR
PLThb, BEFRERICERET, BEOBREIZH]
BHPBETZ 6T,

14185FBEYI AT+

ErRMNs 7472 ME. AT — b~ voice.py
& aplay % &9 % mpe.py DT 2 —/UZo5T T
BV ET, mpc &S AL, Linux OFZEHF—
—mpd (FEEHETF—FY) OV IFA4 T FTh
5. mpc P HLE-7H DT,

NYE—=TF L)L
BEMESIAT L N THERTEREA 7 L—
K77 A4V mpeh TEFRLET, ZDO77 AL C
SEETHLMH O DT, HEEPython Da—FE&EH 5
ZEIFLEEA (EEBDITIIANTS LW,

mpc.h

/* mpd 7 TAT YV hDAUH—T 2 —REFR
WIfRK: 2020/3/10 Chuji
SRR <

Python & Cc S#EIAROT, 7F A MNITHIA—T—2 3T
PHTe

x/
#ifndef  MPC

/* mpc AU R *x/

#define MPC_IMMEDIATE 'Y
#define MPC_ADD 'AY
#define MPC_PLAY 'p’
#define MPC_WAIT w'
#define MPC_JOIN g’

/* LAUFid python B */

/* mpc T RIERL */
#define mpc directive(x,y) =x[0]+y
/* x:awy R oy BFEIrAN %/

/* mpc < RoyEE */
#define mpc_command (x)
#define mpc_file (x) x[1:]

/* mpd A4 (aplay i) */

#define MPD COMMAND ['sudo', 'aplay']
/* mpd AT (mpd i) */

#define MPD_CONSUME_ON 1
#define MPD_RANDOM OFF 0
#define MPD_REPEAT OFF 0
#define MPD_SINGLE_OFF 0
#define MPD_CROSSFADE_OFF 0

/* mpc A7 —h */

-53-

#define MPC_SENDING 0
#define MPC_WAITING 1

/* mpc B—ANFEHATH] */
#define MPC_Q NULL ''
#define MPC_Q EMPTY []
#define MPC_Q TOP 0
#define MPC_Q REMAINS 1:

#define  MPC

#endif

XT—hk <=2 voice.py

FTIZHERF L AT — b~y v aflAr LT Ed, AT
— k=347 Y =7 b voice_client & L CEH
Li‘é‘o

75 A |voice client ATF— v

JEtE | state AT — h~ v OiREE
queue WAIT U D | M OFFHATS
mpd mpd_client

#aff | put_queue B &R BATHIORHRICAN D
get_queue F HATHN D ST DA 2 WY H§
interprete e EFR - FTT5

voice.py DA TV =7 b

TNTROFRZ /RRIZT 2~ 7 nERE AT
EJpe

<7 u #ifdef #ifndef
DEEUG ZEMRERTTS | RERAERELAL

voice.py D~ 7 1 EF%

AT — b= OBEREHEC /25 D%, JOIN iy
BEZIFI- L x . WAIT LTWARNIZELITS] (F

2—=) A TWIEmBEFE LD TUETHLEET
T, TDRINT, STEOWAITMERHLHE, *+

ZTHRHBATAIOmY L2 PIELET,

voice.py

/* BEEMNI TAT
W : 2020/3/10 Chuji
TR -

Redis (REDIS TO MPC) b~y K& 77 A V4 EZIF - TH
£TD

47 Y=V b :voice client
JRAE

mpd mpd 7 7AT b

state AT —h

queue FHERFIZ MM Z R 2R HITSI
BAE -

MmH 2R HITFORKICAND
FEHATHN D ST b A 2 Y 4
a2 iR - AT 5

put_queue
get_queue
interprete

*/




#include "include/tcp.h"
#include "include/use-redis.h"
#include "include/use-time.h"

#include "mpc.py"

/* DIAT U RNAT— vy x/

class voice client:
def  init (self):
self.queue = MPC_Q EMPTY
self.mpd = mpd_client ()
self.state = MPC_SENDING

def put queue(self, string):
self.queue.append(string)

def get queue (self):
if not self.queue: /* DA */
return MPC_Q NULL
return self.queue.pop (MPC_Q TOP)

def interprete(self, request):
directive = mpc_command (request)
music = mpc_file(request)
#ifdef DEBUG
print (self.state, directive, music)
#endif
if self.state == MPC_SENDING:
if directive == MPC_IMMEDIATE:
self.mpd.add (music)
self.mpd.play ()

if directive == MPC_ADD:
self.mpd.add (music)

if directive == MPC PLAY:
self.mpd.play ()

if directive == MPC WAIT:
self.state = MPC_WAITING

if directive == MPC_ JOIN:

self.mpd.add (music)

else: /* mpc_state = MPC_WAITING */
if directive == MPC_JOIN:
self.mpd.add (music)
self.state = MPC_SENDING
req = self.get queue() /* FFHLITHDT T v
E Y
#ifdef DEBUG
print ('Retrieved:', req)
#endif
while req != MPC_Q NULL:
/* BORLERR S0, 7T v vakigl »/
if mpc_command(req) == MPC_WAIT:
self.state = MPC_WAITING
break
self.interprete (req)
req = self.get queue()
#ifdef DEBUG
print ('Retrieved:', req)

#endif
else:
self.put queue (request) /* fFHITHIIAND
*/
#ifdef DEBUG
print ('Pushed:', request)
#endif

/* BRI TAT v AR </

/* WgHE */
voice = voice client(
fifo = open FIFO()

try:
while True: /* FIFO NHODEREFFo TREL +/
tag, req = fifo.blpop (REDIS_TO MPC)

request = reqg.decode ()
#ifdef DEBUG

print ('Received:', request)
#endif

voice.interprete (request)

except KeyboardInterrupt:
pass
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BEY—/N—DIS514 T+ mpc.py
FT7V =2l FOERIILULTO LR TT,

75 A |mpd_client mpd #AELS
B |client mpd 7 7 ATk
e |add TLAVRAMIT 7 A NVEMZD

play TLA YR NEFHET D

mpc.py DAT Y =7k
mpc.py OFEREIT aplay Z iL#)95 Z & T3, aplay
HHE7 7 ANVAEAETCLZTMF T ONEDT,
LA U A NI mpe.py DIRNTEFOL HICHEH L
F L7,

UTo=7mERE2EHL THWET,

~7u #ifdef #ifndef

SIMULATION |mpc 2wy R&#FERT 5

W2

avy REF7uakR

mpe.py D~ 7 1 iER

cpp AHEEIZ, ~ 7 v EF DEBUG iX voice.py & 3t

WBCTERSNET,

aplay O ##EIZ 1% fork Tid72 <. subprocess.run %
fEo>TWET, fork TiXF7mrEAREH T n® R b

[RIFEIZ 31T SN E 43, subprocess.run Cli 171
TAPEEERZDETH T ADFETHRILEY

E¥, aplay DETHICROFET~ L RARKT

b BERKDLETHZELLOIC, Z0FHEE

BOE LT,

mpc.py

/* mpd 7747 bk
IR : 2020/3/10 Chuji
AR :

Music Player Daemon Z#{Ed 2

7 7 A: mpd_client

B
client mpd 7 747 AT V=7 b
command aplay <Y K

PR

add FLAURABMIEFRT 7 A NVEBINTD
play 7VvAURNEHAETD

*/

#include "include/use-sys.h"
#include "include/mpc.h"
#include "include/AI commands.h"

class mpd client:
def _ init (self):
self.command = MPD_COMMAND

/* FFEOBM */
def add(self, voice file):




self.command.append (VOICE_DIRECTORY +
voice_ file)

/* EEOFLERG */
def play (self):
#ifdef SIMULATION
print (self.command)
#else
subprocess.run (self.command)
#endif
self.command = MPD_COMMAND

mpc.py DIRFE

voice.py DFRFEIZSE 9 DT, £ mpe.py & LICHh
SELET, B CTREET 2720, fERT A M7
77 htest mpepy mHELE Lz, BENR_--SOL
NRNWDOT, RITHEIZIHEVIES HY EH A,

test_mpc.py

/* mpc.py TANTRTT A
WK : 2020/3/30 Chuji
IR <

x/

#include "mpc.py"

mpd = mpd _client ()

mpd.add('ah.wav')
mpd.add('hello.wav')
mpd.add('ahah.wav')

mpd.play ()

mpd.add ('good morning.wav')
mpd.add ('shutdown.wav')
mpd.add ('bye.wav')

mpd.play ()

DEBUG % #define L TF479 % &, aplay #3473
Hawr R (EBEIZEa~vry RERTA—=Z 057
7% A MOES) A#FRRLTINET, BF 77
AN, TARATHEESNLTVD Z EDBHERT
XFE LT,

$ cpp -DDEBUG test mpc.py |python

['sudo', 'aplay', '/home/chuji/voice/ah.wav',
'/home/chuji/voice/hello.wav',
'/home/chuji/voice/ahah.wav']

['sudo', 'aplay',

' /home/chuji/voice/good morning.wav',
'/home/chuji/voice/shutdown.wav',

' /home/chuji/voice/bye.wav']

KIZ DEBUG % #define © 3 |25E(T9 25 &, 6 2D
F7 7 ANEIBEICHELET,

H $ cpp test mpc.py |python H

XF—h, 72 voice.py EZ2—/LDILEE

AT — k= voice.py DFRFEIZIZ, mpc.py D%
REZFIH LE¥9, DEBUG Z#define L7z 6., HHH
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7747 FELTEITLET, MO SSHET
pusherpy #F/TL, @B %2 52X TVEET,

1: S cpp _DDEBUG -DSIMULATION voice.py | python
Received: Aah.wav

0 A ah.wav

Received: Ahello.wav

0 A hello.wav

Received: P

0P

['sudo', 'aplay', '/home/chuji/voice/ah.wav',
' /home/chuji/voice/hello.wav']

Received: W

0w

Received: Agood_night.wav

1 A good night.wav

Pushed: Agood night.wav

Received: Jbye.wav

1 J bye.wav

Retrieved: Agood night.wav

0 A good night.wav

Retrieved:
Received: P

0P

['sudo', 'aplay',

'/home/chuji/voice/bye.wav',
' /home/chuji/voice/good night.wav']

2: $ python pusher.py mpc
Aah.wav

Pushed: Aah.wav
Ahello.wav

Pushed: Ahello.wav

P
Pushed: P
w
Pushed: W

Agood_night.wav
Pushed: Agood_night.wav

Jbye.wav

Pushed: Jbye.wav
P

Pushed: P

SIMULATION #% #define 3|2 test_mpc.py % 51T
T5HE, FBERY DIEFETER 7 7 A VRHAEISH
gzj_o

TREALET TA4T v b~OmFEVNHBNLREAT
O T, BEED B I—F A AT, B
BMD & HMFED T2, MBTETF AN T 7 AL
test_voice.txt (2 LTI, pusher.py DIEAEA ST
HEzTR5HEHICLET,

test voice.txt

Aprep-1l.wav
Aprep-2.wav
P
Aprep-A.wav
W
Iprep-C.wav
Jsynth-B.wav
Aprep-a.wav
W
Aprep-c.wav
W
Aprep-e.wav
P
Jsynth-b.wav
Jsynth-d.wav

test_voice.txt TiL, AER 7 7 AV & DRI % &
7= WAIT a4 & JOIN iy Dfl A A bE %
LIFD 38— TRLTHET, F34—rofk



b TIIEFOFEE L TWET, EMEFIT

prep-O. AEE 1L synth-O L\ 5 7 7 A L4 Z4f
S TWE9, SIMULATION %Z#define L., EERIZH
FEBEAET LT TIIRVWD T, EART 741V 4
THHEWETA, EHEFTTICHTNELNE

TN B RE RGBT IRF I3 030 2 R A A L
Tb\ij‘o
ERE -1 TERE T -A ERE T -a
ERE -2 BEF-B AR b
R -C TR fi-c
BRREF-d
ERE T -e
— b Y ORFE RS —
MHDEELRFBLITHOH L ANER RIS D EIH
MEIZ 72 D5 DT, DEBUG |3#define L2V TIHATL £
TO
1: $ cpp -DSIMULATION voice.py |python
['sudo', 'aplay', '/home/chuji/voice/prep-
l.wav', '/home/chuji/voice/prep-2.wav']
['sudo', 'aplay', '/home/chuji/voice/prep-
A.wav', '/home/chuji/voice/synth-B.wav',

' /home/chuji/voice/prep-C.wav']

['sudo', 'aplay', '/home/chuji/voice/prep-
a.wav', '/home/chuji/voice/synth-b.wav',

' /home/chuji/voice/prep-c.wav',

' /home/chuji/voice/synth-d.wav',

' /home/chuji/voice/prep-e.wav']

2: $ python pusher.py mpc <test voice.txt

Pushed: Aprep-1l.wav

Pushed: Aprep-2.wav

Pushed: P

Pushed: Aprep-A.wav

Pushed: W

Pushed: Iprep-C.wav

Pushed: Jsynth-B.wav
Pushed: Aprep-a.wav

Pushed: W

Pushed: Aprep-c.wav

Pushed: W

Pushed: Aprep-e.wav

Pushed: P

Pushed: Jsynth-b.wav

Pushed: Jsynth-d.wav

BEXEBYDIEETHLET D a~wy KR TE TV
5, BEHEZ IAT v FNOKERTKRD Y T,

7.4.20pen JTalk D EEHE

T EARSRE D EIEIZIL, ko
F7,

a. Redis /v X —Tx—RAL T 7 AL DIUHE %
Python 7 v 77 K& LTIERR L, £ 25 fork
A Open JTalk % &84 2

b. Open JTalk D—#iZ ik L, ffE S0 OFE:
7at AT B DI IAEEE AR AGA Te

WY OIEDRD Y

FHIT a.0 T T, mpe.py 28 aplay & )4
HOLFEILRD FNTEENLTT, Ll
TIEHEATbh.ORY & L&V E3, Open JTalk Dit
B & OISR 0D &0 D OB E—DHEEH T

- -
— —
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TN, CEBEENZ2NEI o TRBEZVEWN
SBEMIbLH Y £ L, OpenJtalk DBIREE LD
077 LAEBFICEET 0T, i D AR
BT 2E2TCOEERDHY 7,

it BT,

if WERY 7V AT LAORGEED & Z A TR (1
E) Li-test_ earc &b LT, IBIEREL Iy D%
FEH L=, model_jtalk.c ZF&FH L7,

model jtalk.c

/* Open Jtalk 7mrEA{t¥ v b (BEEEDIEREH)
IR : 2020/3/14 Chuji
*/

<stdio.h>

<hiredis.h>
"/home/chuji/kaonashi/include/redis.h"
"/home/chuji/kaonashi/include/mpc.h"

#include
#include
#include
#include

1, mpc_command[32];

/* T ANKIIE L 5 EFTOFZED

char file name[32
int file no = 1;

3% */

int main () {
char *text;
FIFO OUT *rp;

FIFO C *fifo = open FIFO_ for C();
#ifdef DEBUG
printf ("Start listening...\n");
#endif
while (1) {
/Y T ANKEEFRES TAT v b~Davy MER */
sprintf (file name,
"/home/chuji/voice/voice%ld.wav", file no);
sprintf (mpc_command, "%cvoice%ld.wav",
MPC_JOIN, file no);

/* Redis FIFO ZED7 1y 7 RIFEALML */
rp = blpop_c(fifo, REDIS_TO_OPENJ) ;
if ((rp != NULL) && (rp->type ==
REDIS_REPLY_ ARRAY)) {
text = rp->POPPED STRING; /*
FAbL */
FREE_RESOURCE (rp) ;
#ifdef DEBUG
printf ("$s
#endif

EAICT D AARGET

==> %$s\n", text, file name);

/* T ZTopen JTalk DEFAFMMAEZFFOH T */
/* AAGET XA text; HMAO77A V%

: file name

*/

rp = rpush_c(fifo,
mpc_command) ;
FREE_RESOURCE (rp) ;
}
file not+; /* 77 ANKLDMENEDL */
if (file no > 5) /* ENEDTT 7 A
VAL 5 A */
}

REDIS_TO_MPC,

file no = 1;

}

LETOHEERRY, Ta s AfizfENEDT
T ANZDOERLT 4 L7 MU R EEREEHDIAA
TWET, HMEEES Z &3Vl Zo7r s
FZADOHFTLMEDRWILLTT, TR 77410
7 4 L7 b Y /homelchujilvoice/iF s & A DERERIZE
DETLTEE N,




WERD KAFILLT D LBV T9, Redis D
REDIS_TO_OPENJ % —75 HAGET % 2 h &5k
HL, SFAHELEZ Tob0 ] 1I22-T, TOH
717 7 A4 W4 % Redis ® REDIS_ TO_MPC & — (2%
VET, REOBRBEOHRELRD T 7 A N4 % 51
(voice1.wav~voice5.wav) FE L. JEFIZfE- T
WEFET, ZAUTRY ., HEARER ERE L TE
TH, BEFOT7 7 A NVEELTLE LA <
BRVET, TrANAEENEDTOIL, EF 77
A NVHPERIZHE 2 T DEFF T2 T,

$ cc -DDEBUG -o model jtalk ear model jtalk.c
-lhiredis -I/usr/local/include/hiredis

I RANT L LRI, BFR77ALVT 4 L7 R
U 12 voice1.wav~voiceb.wav # lIZ L T X £,
OBEF A v & —VEF & 2 B —F T+ T

FTHMATHRIEL THAEL L D, Redis Z/ LTA
77 (REDIS_TO JTALK) & HiJ)

(REDIS_TO_MPC) #4T->CW\W5HDT, AXT%
o CENMELMEE LET, SSHELZ =2 %,
pusher.py & popper.py ZEE) L T 5,
model_jtalk Z & bt £ ¥, pusherpy ICAT) &5 2
L, BRI TANGPENEDLINTND DNy
»nhET,

1: $ python pusher.py OpenJdTalk
ZATHIT

Pushed: ZAIZHIX
BrLRATTN?

Pushed: BIIEKTTn?
BH#EGICARD E LT,

pPushed: BH#EHIZAD E LT,
WNBRETT A,

Pushed: WWEBRXTT 1,
FRAERIELLELL D,

Pushed: FAERBIELLEL LI,
ENTIEES Lo b,

Pushed: FNTIEE LI 7% b,

2: $ python popper.py mpc

Text: b'Jvoicel.wav' from:
Text: b'Jvoice2.wav' from:
Text: b'Jvoice3d.wav' from:
Text: b'Jvoiced.wav' from:
Text: b'Jvoice5.wav' from:
Text: b'Jvoicel.wav' from:

mpc
mpc
mpc
mpc
mpc
mpc

3: || $ ./model_jtalk

Start listening...

ZAIZHIX ==> /home/chuji/voice/voicel.wav
BILATT N ? ==> /home/chuji/voice/voice2.wav
BitFHIc AR E L, ==
/home/chuji/voice/voice3.wav
WNEBREATT R, ==>
/home/chuji/voice/voiced.wav
FREAEBFHLLELLY, ==>
/home/chuji/voice/voice5.wav
TS Lo b, ==

/home/chuji/voice/voicel.wav

AL, mpepy £ TEWTHEEL$9, SSHE %S
WOBWTERE, TRENTT et RA &6 BT E
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3, model_jtalk.c 1% DEBUG % #define &4 (2= >
SNANVLTHELE D, H4DOSSHETEBLE
‘ng

1: $ cpp voice.py | python

2: $ python pusher.py mpc
W
P

3: $ python pusher.py OpendTalk
Z B

4: $ cc -o model jtalk ear model jtalk.c -
lhiredis -I/usr/local/include/hiredis
$ ./model jtalk

FADSSHETHERMES 747 FEEE) L,
2D SSHEMNDL, MPC 2w RWH %Y £7,
WIZH 3 0 SSH Z& D> 5 Open JTalk (25 XY 72 7 % A
FAREY E4, WICE 2D SSHENS MPC o<
NMP%2%DE, BFE77ANADPHEINDITTT
T, ZNT, BEEA DS OEfENRER T
MR TEE LT,

BRI T_XRTOETCl-C £ iE, #hFho”
OB AEKTTAHIENTEET,

Open Jtalk DHK&
Open Jtalk & LT 5 Did, LT D 4 5T,

1. hiredis 714 77 U %M L C. rpush & blpop
% L7~ Redis ~OF7 78 ANTEX A LHITT
)

2. TFEARTHHAET XA M, EHEANITIHR
72< . Redis 6 H5 L5127 5

3. AL BER 7 7 A VB EHENED L, G
BDOT7 74 NV4%% Redis 0 HiED

4. Redis WO AAREBET R X FEZITI|RD ZLICHF
FEREIT )Y, FEHAY—N—2T 5

BRI 2237 « L2 - U I3/home/chuji/open_jtalk-
1.11/bin T¢, Z ZIZ Open Jtalk DAL (A Y 1)
DI —AT7 7 A NVThsopen_jtalkkec &, Oz
A NV EFERT D Makefile 2 Makefile.in 285 0
T, INHDONRY T v T ERS Thb, dEICA
WEF, ACARTIOT 7 A ABMUOT 4 L2 R UIZ
HLHDHDOT, BEZRVEIIZLTIIEEN,

1&BOEZEL LT, hiredis 232 DI EE-
ST, AVINV—R77A40DH Y E ., hiredis 7
A7 7V DOEEERITWET, dudili=— FTiE=
YT Oavwy RET v a vl LTHEEL TN E
L7272, make Zff 5 72D LRNMHETY, EE
Makefile IZFZ AL TH BV DT, /econfigure



EENPLTWDLDOT, ZORIBETH 5 Makefile.in
FWETAHZLICLE L, A va T4 TS
VIRERIZ, UTO XS ITERLET,

i < OFLA T@top_sredir@72 E & HDHDIL, A 7
J— R 7 7 A /LDdefine LF LT, Y—Aa—FR
DHYNEERL TWDLIETR2OT, &b Z &
BVFETA, T7ANVDHDNETNVLINATEZR
EAAVAYS MG

Makefile.in (& ke, FRFEHEBMT D)

(&)

AM_CPPFLAGS = -I Qtop_srcdir@/text2mecab \
-I Q@top_srcdir@/mecab/src \
-I @top srcdir@/mecab2nijd \
-I @top srcdir@/njd \
-I @top_srcdir@/njd_set_pronunciation \
-I @top srcdir@/njd set digit \
-1 Q@top_srcdir@/njd_set_accent_phrase \
-I @top srcdir@/njd set accent type \
-I @top srcdir@/njd set unvoiced vowel \
-1 @top_srcdir@/njd_set_ long vowel \
-I Q@top_srcdir@/njd2jpcommon \
-I @top_srcdir@/jpcommon \
-I /usr/local/include/hiredis \
-1 @HTS_ENGINE_ HEADER DIR@

open_jtalk LDADD =
@top_srcdir@/text2mecab/libtext2mecab.a \
@top_srcdir@/mecab/src/libmecab.a \
@top_srcdir@/mecab2njd/libmecab2njd.a \
@top_srcdir@/njd/libnjd.a \
@top_srcdir@/njd_set pronunciation/libnjd_set pron
unciation.a \
@top srcdir@/njd set digit/libnjd set digit.a \
@top srcdir@/njd set accent phrase/libnjd set acce
nt phrase.a \
@top srcdir@/njd set accent type/libnjd set accent
_type.a \
@top srcdir@/njd set unvoiced vowel/libnjd set unv
oiced vowel.a \
@top srcdir@/njd set long vowel/libnjd set long vo
wel.a \
@top srcdir@/njd2jpcommon/libnjd2jpcommon.a \
@top srcdir@/jpcommon/libjpcommon.a \
/usr/local/lib/libhiredis.a \
@HTS_ENGINE LIBRARY@ -lstdc++

open_jtalk SOURCES = open_jtalk.c

all: all-am
(LUTAEHS)

2FBENS 4AFHETOLEDT D, open_jtalk.c iZ
WEEMZET, ZOT77A1D2804THH=0 )
5 int main () &W ) BEEMNIEE 5D T, ALEEEB
STHELL I, RUNCHEAET XA R EIUHT 5
EHouff ZEHR L, FHET 7 AN~DRA VX %
ML LTV ET, AARGET A MERY HT 7 7
AIIRERDOTaAL NT T M LET, RICHEE
EFAT7 Ty ANVDIREEEZRL, 77 A VER—RL
T3 (2 ZITHEEFR 2R 030> T D b L7
WOT, RPN —EIETETTHEICLET),

SHICAT v a VREEFRETH, 205 BT
ERBERT 7 AN (Fwavip) OFEET, 774
NEBIKESIZa A v T R LET, SHEAMA
FOFIEEL <, Open JTalk synthesis () &\
BB AR TWET, EHANZHD AARGET F A b
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BT ANDLHEA L DA E Redis 705 OER Y H
LICE &z, BZRICHh 7 7 AV EAL T, £
DT 7 ANL % Redis 2V FT, 77 A L4 0O
WEDbLZED, SLoduERER =2 — M2z hidck
EITEDLY T, BRIFLTO LB TF,

SHETIIA VTV MIERR DY FHA, Tl
T LOREEE AT LT H0IEbN TN 72T
ROT, QIEHDYOWENRZ DL EE HFE L
TWET,

BRLTWLIDIE, RERAT—RA FODa Xy
7 7 k&, model_jtalk.c =— FDIEHIALTT,
model_jtalk.c IZ& LTV 2o =B, Redis
MOZTE 0T R A 2L bufflca e —4 250
BRI AN ES—T T B E AT TT,

open jtalk.c (SCEEFTOAMFE, RFEHEZBMT D)

(W)
/* added by chuji 2020/3/31 */
#include "hiredis.h"
#include "/home/chuji/kaonashi/include/redis.h"
#include "/home/chuji/kaonashi/include/mpc.h"

/* end of addition */

int main(int argc, char **argv)
{

size t 1i;

/* text */
char buff [MAXBUFLEN] ;

/* added by chuji 2020/3/31 for output file name */
char file name[32], mpc command[32], *text;
int file no = 1;

FIFO_OUT *rp;
FIFO _C *fifo = open_ FIFO for C();

/* end of addition */

/* Open JTalk */
Open_JTalk open_jtalk;

/* dictionary directory */
char *dn_dict = NULL;

/* HTS voice */
char *fn voice = NULL;

/* input text file name */
/* deleted by chuji 2020/3/31 -- text file is not
used.

FILE *txtfp stdin;

char *txtfn NULL;
end of deletion */

(HhR%)
/* get options */
while (--argc) {
if (**++argv == '-') {
switch (*(*argv + 1)) {
case 'o':
switch (*(*argv + 2)) {
/* deleted by chuji 2020/3/31 -- output file shall
be opened later.
case 'w':
wavfp = fopen (*++argv,
break;
end of deletion */

"wb") ;

()

default:

fprintf (stderr, "Error: Invalid option
-%c'.\n", *(*argv + 1));

exit (1) ;




/* deleted by chuji 2020/3/31 - text file not used

} else {
txtfn = *argv;
txtfp = fopen(txtfn, "rt");
end of deletion */
}
}
/* added by chuji 2020/3/31 -- to make a memory-
resident server */
while (1) {
sprintf (file name,
"/home/chuji/voice/voice%ld.wav", file no);
sprintf (mpc_command, "%cvoice%ld.wav", MPC JOIN,
file no);
rp = blpop_c(fifo, REDIS_TO_OPENJ);
if ((rp != NULL) && (rp->type ==

REDISiREPLYiARRAY)){
text = rp->POPPED_STRING;
strcpy (buff, text);
wavfp = fopen(file name,
FREE_RESOURCE (rp) ;

/* end of addition */

by ;

/* synthesize */
/* deleted by chuji 2020/3/31 -- buff text is
obtained through Redis

fgets (buff, MAXBUFLEN - 1, txtfp);
end of deletion */

if (Open_JTalk synthesis(&open_jtalk, buff,
wavfp, logfp) != TRUE) {
fprintf (stderr, "Error:
synthesized.\n");
Open_JTalk_clear(&open_jtalk);
exit (1) ;

waveform cannot be

}
/* added by chuji 2020/3/31 -- send result through
Redis and make a loop */
rp = rpush c(fifo, REDIS TO MPC, mpc_command) ;
FREE_RESOURCE (rp) ;
if (wavfp != NULL) fclose(wavfp);
file no++;
if (file no > 5)
}
}
/* end of addition */

file no = 1;

/* free memory */
Open_JTalk_clear(&open_jtalk);

/* close files */

/* deleted by chuji 2020/3/31 --- text file is not
used/defined
if (txtfn != NULL)
fclose (txtfp);
if (wavfp != NULL)

fclose (wavfp) ;

end of deletiion */
if (logfp != NULL)
fclose (logfp) ;

return O;

}

OPEN_JTALK C END;

#endif /* 'OPEN_JTALK_C */

Open Jtalk DAERLE 7= H D BEVEMER REE L, UERR
OFBARIIZELET, 77 A NVOFEIIH 5 EEMHE
T EEEZZICHATLIEZ N,

FLUT 4 L2 hUT open_jtalkec ®=a /31 L%

TV, TEENSTFIT 77 A NVEA VA R—LT
AL PIZae—LET, MoLERT 7 A LI
WEAETE R 720D T, Open Jtalk D1 > A h—/LIFIC
a—LEbORZFOEE/LET, FVVFALOD
Open JTalk & XHIF 5720, 4RI2ERLTREE
T, FEED resident X TEFEF] &2 TRELTW

-50-

L] LW TLERBH Y ETR, ara—Zolt
HTIE THEE Sv ) R THEDILET,

cd /home/chuji/open_jtalk-1.11
./configure

cd bin

make

mv open_jtalk resident open_jtalk

W A

sudo cp resident open_jtalk /usr/local/bin

ZELR Open JTalk DEEF

BUNEAZ 7% ->T, Redisf X —7 =—AD
FEAFZE L £, model_jtalk TfT-7=D LR LF
JIEC3, OpenJTalk #E)¥5 L&z, 774
NOFEE (-ow) [TRETT,

1: $ python pusher.py OpendTalk
ZATHIL

Pushed: ZAIZHIE
WNRETT R

Pushed: WWRK T7

2: $ python popper.py mpc

Text: b'Jvoicel.wav' from: mpc
Text: b'Jvoice2.wav' from: mpc
3: $ resident_open_jtalk -m

/home/chuji/open jtalk-
1.11/htsvoice/takumi_sad.htsvoice -x
/var/lib/mecab/dic/open_jtalk dic utf 8-1.11/

D%, B 7 714/ (voicel.wav & voice2.wav)
% aplay CHE L C, pusherpy 755 % 7= B ARGEN
FHEEINDHER L E T,

7439 T X F LKL

Julius & EFEHAEZ T4 7 MaeEBILT, 7
AT hE LCEEEZMREEL £

1: $ python pusher.py mpc

Aah.wav

Pushed: Aah.wav
W

Pushed: W

P

Pushed: P

2: $ python pusher.py OpendTalk
ZATHIX

Pushed: ZAIZHIX

3: $ resident open jtalk -m

/home/chuji/open jtalk-
1.11/htsvoice/takumi_sad.htsvoice -x
/var/lib/mecab/dic/open jtalk dic utf 8-1.11/
& (cpp voice.py |python)

BFRBRT 74T v M 2T Icito T, B
77 ANBEAEZIL, W& T Open JTalk OFF
BHREDFFHLEDENERTE LI LEMRLE
To T 7RWETT R, HEFEERIZHD > T HFH]
I, BV D TI~20, RNWEETH 3~ H
WT L7,



%?&c:\ %53%7\‘/;(?_& k LT\ %%ﬁi? 3/1) #define STARTS5 'timer start 5.wav’

T }‘ & ﬁﬁfﬂ Open JTalk %E@j‘é vz A 7 #define EXPIREl 'timer expired l.wav'
1 o BN - ANEE #define EXPIRE2 'timer expired 2.wav'
U7k %)ﬂ‘%‘ biﬁ‘o E @@%‘j‘é L ERE Uz, #define EXPIRE3 'timer_ expired 3.wav'
75 /]' /I/Li7/1//\ox T%ﬂﬁ biﬁ‘o %ﬁ%fﬁi: chmod #define EXPIRE4 'timer expired 4.wav'

B . #define EXPIRES5 'timer expired 5.wav'
a+x run_voice THEITTX L HICLTHZET,
#define TIMER STARTED [START1, START2, START3,
START4, STARTS]

run_voice #define TIMER EXPIRED [EXPIREl, EXPIRE2, EXPIRE3,
EXPIRE4, EXPIRES5]

resident open_jtalk -m /home/chuji/open jtalk-
1.11/htsvoice/takumi sad.htsvoice -x % 8

— < —fEM A
/var/lib/mecab/dic/open jtalk dic_utf 8-1.11/ & i ESfs +/

. ' !
cpp /home/chuji/kaonashi/voice.py | python #define START TIMER(x, y) ['python’,

'/home/chuji/kaonashi/timer process.py', x, VI

#define  TIMER

75 BAI—YTLRTL fendif

AA~—HT 2T LT, BEITaER L LTS

L. A ~w—FELEMiTa~y R4 rnbEx XA ~w—7raEX timerpy lZLLFD LB TT,

54: 547— l/jz‘j—o timer.py
FNRIRAO~ s mEFRELTHY £, /xR AR A v e
WM : 2020/3/11 Chuji
TR
</ #ifdef #ifndef

giE L7 ~— % . RN ke 7= 7
DEBUG | ISRIASIET: & Web (c 2o | WA B web lcmd RIS A v =R RDLTC, BRI DREES

FTHAyE—CLERTE | DAy -V L ERTEY $ cpp timer.py >xtimer.py; python xtimer.py 1 60

PTUAT MIET L | TVAT LCET T E

e ) Redis (2 */

timer.py D~ 7 v E#% #include "include/AI commands.h"
#include "include/timer.h"
B A ~w—hRETADIE ) EFEA L IIL—RT #include "include/use-time.h"
. #include "include/mpc.h"

7/( JUtimerhiZE & F L/fco #include "include/use-sys.h"

#include "include/use-redis.h"

timer.h voice = TIMER EXPIRED

/x AA~w—T v A THERTLER

args = sys.argv
IR : 2020/3/1 Chuji 7 ! 7
AR timer id = args([l] /* ZA~—F%F */
*/ if timer id not in TIMERS:
print(TIMERilNVALIDiTIMER, file = sys.stderr)
#ifndef _ TIMER timer id = TIMER DEFAULT
timer = int(timer id)

/* MRTREAR S A ~— */
timer set = args[2] /* XA ~v—OFRFHLEFHE (F) */

#define AVAIL TIMERS 5 timer in sec = int(timer set)
#define TIMERS ['1', '2', '3', '4', '5'] - -
#define TIMER _DEFAULT '1' if (timer in sec < TIMER MIN):

B n print (TIMER_TOO_SHORT, file = sys.stderr)
/* BA~— X ERPH */ timer in sec = TIMER MIN

if (timer_ in_sec > TIMER MAX) :

#define TIMER MIN 30 print (TIMER_TOO_LONG, file = sys.stderr)
#define TIMER MAX 60*60 timer_in_sec = TIMER MAX
#define TIMER MIN_STRING '30 ' sleep(timer_in_sec)

#define TIMER MAX STRING '1 I’
- - #ifdef DEBUG
/* HARFEA vE—T */ ) ) )
print (timer_ id + TIMER EXPIRED MESSAGE)

#define TIMER_START MESSAGE '#H A ~v—ZiEEILEL print (MPC_ADD + VOICE DIRECTORY + voice[timer -

o )

#define TIMER EXPIRED MESSAGE '&HH A ~—DRiHAKE telse

Liz,

#define TIMER INVALID TIMER '#iE L7244 ~—HHHA fifo = open FIFO()

ERDT, 1 EBEHFVES, fifo.rpush (REDIS TO WEB2, timer id +

TIMER EXPIRED MESSAGE)
fifo.rpush(REDIS TO MPC, MPC_ADD + VOICE AH)
fifo.rpush (REDIS TO MPC, MPC_ADD + voice[timer -

#define TIMER_TOO_SHORT '#§iE L7=KfflMET £ 25D T, 30
ICEE LE L,

#define TIMER TOO LONG 'IEE L7ZHEEIRETE2HDOT, 1K 11)
MICZEELE L, fifo.rpush (REDIS TO MPC, MPC IMMEDIATE +
VOICE_AHAH)

#define START1 'timer start l.wav'
#define START2 'timer start 2.wav' #endif

#define START3 'timer start 3.wav'
#define START4 'timer start 4.wav'

-60-



DT 7 A)E cpp TRELL/T-H D% xtimerpy &
LTIRIFLTERE, # A ~v—FK 5 LI x 52 Tl
FihiE, FA~—HY T AT LLELTHEZET,

F9. BMIED 7=, DEBUG % #define LT, #fE%
MR LET, A~ —F o NHASNIE L 1 F2H
W, RIS 10 BRI 72 & 10 B, 1 BERILL B7E &
1THRICEFE SND Z L 2R L E T,

$ cpp -DDEBUG timer.py >xtimer.py
$ python xtimer 1 30
1/ SAA~—D, FFEDPRE LT,

B EATE D, Redis THEET 7V AT ACEE
* 7 (DEBUG % #define L72\Y),

H $ cpp timer.py >xtimer.py

Bl0> SSH % T popper.py Z HZ#E) L |
REDIS_TO MPC & REDIS_TO WEB2 % LT
BEET, Fnnd xtimerpy ZREI L THET,

1: $ python popper.py mpc & python popper.py
Web2

Text: 5 HFX A v — ORI NKE L7z, from: Web2
('Text:', 'A/home/chuji/voice/ah.wav',
'from:', 'mpc')

('"Text:"',
'A/home/chuji/voice/timer expired 5.wav',
"from:', 'mpc')

('Text:', 'I/home/chuji/voice/ahah.wav',
"from:', 'mpc')

2: $ python xtimer.py 5 30

Web ¥ — =L FFEHAES T AT 2 MTT—FDMi
DoOTNDZEDPHERRTE £

Z A PI3E % REDIS_TO_WEB2 72 ic L, [AkE
WCEFBEZ AT MEREEILTHDL, A4 ~v—
B L CHE9d, DEBUGKIDT F A h2y, AXK
FE & U CHEE SAAUTRGREIZK T T,

1: $ python popper.py Web2 & cpp voice.py
|python

2: $ python xtimer.py 3 30

7.6 Web H—/\—

Web ¥—/3— (B AT Web) 1TV —"—FD L
D&, TTUF~OFRREHIFET D HML SCEN D
e ET,

7.6.1XEA I NL—FI740

Web H— —%. 75 IHEDAl =L L LiET
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IZE# L TR X, Node.js (ZIETRIIC cpp TE#2d
HZEIZLELL,

Socket.I0 X° JavaScript THEHAT 5 EFRE A > 7 v
— FZ7 74/ web_ifhiZFiR L TB&xE3, Web ¥
—NR=L T I UFOM L THEHATELL2ICLTH
DEF, 525D Webh— \—DFR— FEFIL 80
7> 8080 T, AT Web T — RN ERDH
A5 50010 I LE Lz, OB S THRWEY
oo

web if.h

/* By RO Web 4 V¥ —7 = —AERH
WA : 2020/3/19 Chuji
BT -

*/

#ifndef _ WEB_IF

/* ZOEFHIE Web —s3—L html A Javascript DY —Aa—
3L */

/* Javascript, html M SOCKET.I0 EF*/

/* IP 7 FULAREREIZAEDEDLZ L */

#define URL_SOCKET IO 'http://192.168.15.16:50010'
#define PORT SOCKET IO 50010

/* Javascript Citif L7z Wweb H—/3—H */

#define JS FORK 'child process'
#define JS_REQ HTTP "http!

#define JS_REQ SOCKET IO
'/usr/local/lib/node modules/socket.io'
#define JS_REQ FILE SYSTEM 'fs'
#define JS_REQ PATH 'path’

#define JS_REQ REDIS
'/usr/local/lib/node modules/redis'

#define JS_HTTP_STATUS_OK 200

#define JS_CHAR_UTF8 'utf-8"'

#define JS_HTTP_HEADER (x) {'Content-Type' : x}
#define JS_HTML_FILE

'/home/chuji/kaonashi/index.html"
#define NO_EXPLICIT_FILE './'
#define CURRENT DIR '.'

#define INDEX HTML 'index.html'

/* T ANESE </

/* T 7 ANAEET */

#define EXT HTML '.html'

#define EXT CSS '.css'

#define EXT JS '.is"

#define EXT_ PNG '.png'

#define EXT GIF '.gif"

#define EXT ICO '.ico!

#define EXT_ JPG '.ipg’

#define EXT JPEG '.jpeg'

#define EXT SVG '.svg'

#define EXT PDF '.pdf"

/% T ANDEL *y

#define TYPE HTML 'text/html’
#define TYPE CSS 'text/css'
#define TYPE JS 'text/javascript'
#define TYPE PNG 'image/png'
#define TYPE GIF 'image/gif'
#define TYPE JPG 'image/jpeg'
#define TYPE SVG 'svg+xml'

#define TYPE PLAIN 'text/plain'
#define TYPE PDF 'application/pdf'

/* socket.I0 AT T U~DKRALHZ */
#define SCRIPT_SOCKETIO type="text/javascript"
src="/socket.io/socket.io.js"




/* Web H—/3—& html IZHEDIAEN D Javascript HHD
Socket.io A XYk */

#define IO EVENT CONNECT 'connection' /* = —
*/

#define IO _EVENT CONNECTED 'connect' /¥ ZJ7A7
b ox/

#define IO _EVENT DISCONNECT 'disconnect'

#define IO_EVENT_COMMAND 'command'

#define IO_EVENT_ROBOT 'robot said'

#define IO _EVENT_ MASTER 'master said'

/* html N—YDF VA */

#define WEB_TITLE_FONT size =
#define WEB TITLE MEBRRv b

"4" color="red"

NAF

#define WEB_ID COMMAND
#define WEB_ID ROBOT
#define WEB ID MASTER

I0 EVENT COMMAND
I0 EVENT ROBOT
IO _EVENT MASTER

#define WEB_MESSAGE_RAW
#define WEB_MESSAGE_RAW2

"system message"
"Operation message"

#define _ WEB_IF

#endif

7.6.2Web H—/3—

Web ¥ — _R—DOEIIROKIRT L i, 7T 7
PICHER SN 7 7 AV EET D L, Socket.lO ®
AvE—UffE A & Redis 9352 &
50 ET,

7 7 A IVEKR

Webt —/N—

I0_EVENT_COMMAND

I0_EVENT_MASTER

1 \ /
! - “——< 5! I0_EVENT_ROBOT
Socket.|O

_[TO_WEB2

REDIS_TO_AI

ALYV

Web H—/3— 0 HrfikiAg

Web ¥ —/3—@ JavaScript =— RiZLATD LD T
T BHOHSTIENY X —T 7 A NEAL T —
KL, 477 UVDOHOH LEDZES>TWET,
RE%% getType 1, ERINT=7 7 A VOPEEF I
CT, http~y X —IZAND 7 7 A NVOFEEEE-
TUWE9, % createServer 139 — N—fREZ L H
i, BRENE 77 AN ERLTOWET, 774
JNZIZHTML CEST A a2y, A7 VT "7 7 AL
RENRBHY ET,

B8%% create_message (create_event [ZTE&HE L F L
720, fEoTWEREA) TIE, BRNbo7T- L X1
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Socket.lO Z N L CT T UHFIZTHAMEED £
‘a‘o

K 7 socket.on Tl Socket. IO 75 DA X2 MK
T HMEZFTIR L TWET,
IO_EVENT_COMMAND %%(= L7= 5, L Tu
DA 0= (TI7UFNBAT LT, vl y b~
Om) OEBEICY A 7T v 7T —F (IhA4F
v]) ZBMLT, RedisfFHTAI= YTk D
7

Redis #Z M L TA v&— (T UWFIFRTHT
¥ N 2%FL7H (show_master &
show_robot), Socket.lO B TT 7 7 ¥k~ T
£,

web-1if.js

/* FBETR Y N web Pr—r3—

FYV I iREay fe—F
WK : 2020/3/19

2017/6/5-2019//7/10

SRR
*/
#include "include/web_if.h"
#include "include/redis.h"
#include "include/AI commands.h"

var http = require(JS_REQ HTTP);
var socketio = require(JS_REQ SOCKET_IO);
var fs = require(JS_REQ_FILE_SYSTEM);

/* TITIRLDAA B —T 2 — K */
[/ BRESNTET 7 A NVORER ~/

function getType (_url) {
var types = {

EXT _HTML: TYPE HTML,
EXT_CSS: TYPE_CSS,
EXT_JS: TYPE_JS,
EXT_PNG: TYPE PNG,
EXT GIF: TYPE GIF,
EXT_ICO: TYPE GIF,
EXT_JPG: TYPE_JPG,
EXT_JPEG: TYPE_JPG,
EXT_PDF: TYPE PDF,
EXT_SVG: TYPE_SVG

}

for (var key in types) {

if (_url.endsWith (key)) {
return types|key];
}
}
return TYPE_ PLAIN;
}

var shell = http.createServer (function (request,
response) {
#ifdef DEBUG

console.log('received request: ', request.url);

#endif
var filepath = CURRENT DIR + request.url;
if (filepath == NO_EXPLICIT_ FILE) {

filepath= filepath + INDEX HTML;
}
fs.readFile (filepath,
filecontent) {
if (l'error) {
response.writeHead (JS_HTTP_STATUS OK,
JS_HTTP HEADER (getType (filepath)));
response.end(filecontent, JS CHAR UTF8);
}
1)
}) .listen (PORT_SOCKET IO);

function(error,




function create_event (socket, event_id) {
socket.emit (event_id);

}

function create_message (socket, event_id, msqg) {
socket.emit (event_id, msg);

}

var 1o = socketio.listen(shell);

io.sockets.on (IO_EVENT_CONNECT,
#ifdef DEBUG

console.log("connected from a browser\n");
#endif

function (socket) {

socket.on (IO_EVENT_COMMAND,
#ifdef DEBUG
console.log ("Command Received:"+msg+" \n");
#endif
out_queue.rpush (REDIS_TO_AI, NAME KAONASHI +
msq) ;
1)

function (msg) {

socket.on (IO _EVENT DISCONNECT, function () {});

1)

/* Redis MM LIZAI =P DA L H—Tx—RA */

var in_queuel =
require (JS_REQ REDIS).createClient();
var in_queue2 =
require (JS_REQ REDIS) .createClient();
var out_queue =
require (JS_REQ REDIS) .createClient();

in queuel.flushdb () ;

in queuel.blpop (REDIS TO WEBI,
show_master) ;

in_queue2.blpop (REDIS_TO_WEB2, REDIS_NO_TIMEOUT,
show_robot) ;

REDIS NO_ TIMEOUT,

function show(event id, message) {
#ifdef DEBUG

console.log ("received", event_id, message) ;
#endif

create_message(io.sockets, event_id, message) ;

}

function show_master (err, msg) {
current_title = msg[REDIS_DATA];
show (IO_EVENT_ MASTER, msg[REDIS_DATA]);
in_queuel.blpop (REDIS_TO WEBl, REDIS NO_TIMEOUT,
show_master) ;

}

function show robot (err, msg) {
current data = msg[REDIS DATA];
show (IO_EVENT ROBOT, msg[REDIS DATA]) ;
in_queue2.blpop (REDIS_TO WEB2, REDIS NO_TIMEOUT,
show_robot) ;

}

7.6.3favicon.ico

HEY Web — —REFOHFFICE NN TR

WOTT D, hitp B TEREND T 7 A LDIRD
IZ favicon.ico L WO T 7 A A3 H D £F, Zi
X770 DOETICRRTHT7 A 2T, 16X16 H
FLHVOEBTY, indexhtml R LT 4 L7 b

JICEWTRBE 7,

EAREBTHLREDRRVWO T, BELT
HELEZ (X)), AT OEHEEZNA
<HYVHL FEITEHICLELRZ)., 16
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X16 WFEITHI/NLTIZ6, ico 77 A MTEEHLE
9, FLIEZ Windows T Ubuntu THE 2 5 GIMP &
WO EBALER Y 7 R =T AR L COETR, 2
NTico 77 ANENEDLZ ENTEE LT,
Windows f1ED A > b L2720 ANiE, GIMP 72 &
D7V =T HHETH, BETHEZDico 774
IDFNHEE R B DEERALTLLTEE N,

7.6.4HTML XX &

HTML 3CE 7 7 1 /L1, cpp THIALERT 2 Riite CTax it
L% L7, Index.html.source £ \5 7 7 A V& HE
L. cpp CALE L7=H D% index.html & LCTHEHAL
ij‘o

Socket.lO NOLZELIZA v E—VEENEND T
A=V RIZFERLET, SBlET e N &2 A 770

T, HEVRRIITES T, v LeRy FOINE
BENEN—ATIETRRTDHZEICLELE,

AT T R A M2 HEEAR, Tavr REE] R
&7 Y v 73 hUL, SocketlO 2k HLE

T, CRTCRLTHFAIBNAIZ VU NHIREINT
<HDT, FEOBEFHTRRLET,

index.html.source

/% T IV NGOEIEM index.html 77 A LDV —R
W ; 2020/3/19 Chuji
AR

VE AT DR cpp TUEET 5 Z &

$ cpp index.html.source | python cleanfile.py
>index.html
*/

#include "./include/web if.h"

/* html BEFH */
<!DOCTYPE html>

<html lang="ja">
<meta charset="utf-8">

<head>
<title>Secretary Robot Kaonashi</title>

<script SCRIPT SOCKETIO></script>
<script type="text/javascript">

/* Socket.I0 Y7 MERL */
var mysock io.connect(URLfSOCKETiIO);

/* Socket.IO B DSZ(GHLEL */

mysock.on (IO_EVENT_CONNECTED,

#ifdef DEBUG
obj=document.getElementById (WEB_MESSAGE_RAW) ;
obj.textContent="connected to the host";

#endif

1)

function () {

/% FREDROLB */

/¥ RAZ—DAR R */

mysock.on (IO_EVENT MASTER,

#ifdef DEBUG
obj=document.getElementById (WEB MESSAGE_RAW) ;
obj.textContent="Master's words are received:

"+msg;

#endif

function (msg) {




obj=document.getElementById (WEB_ID MASTER) ;
obj.textContent=msg;
1)

/* BRy FORRE </

mysock.on (IO_EVENT_ROBOT, function (msg) {

#ifdef DEBUG
obj=document.getElementById (WEB_MESSAGE_RAW) ;
obj.textContent="Robot's words are received:

"+msg;

#endif
obj=document.getElementById (WEB_ID ROBOT) ;

obj.textContent=msg;

1)

/* Ay RREE0E +/

function send command () {

text=document.getElementById (WEB_ID COMMAND) .value;
#ifdef DEBUG
obj=document.getElementById (WEB_MESSAGE_RAW2) ;
obj.textContent="Submitted text: "+text;
#endif
mysock.emit(IO_EVENT_COMMAND, text) ;
bi

</script>
</head>

<body>

/* HTML F3H */

<center>

<font WEB TITLE FONT><b>WEB TITLE</b></font>
</center>

#ifdef DEBUG

<p><div id=WEB MESSAGE RAW>Y —/N—nHDZAFT —4
</div></p>

<p><div id=WEB MESSAGE RAW2>T 7 UHNEHDREET —4
</div></p>

#endif

/* SEEFORRI +/
<p align="left">
iRy FOIGE  <br>
<span 1d=WEB ID ROBOT></span></p>
<br> o

<p align="right">

2Ry h~OMA: <br>

<span id=WEB ID MASTER></span></p>
<br> o

/* Ay RAJIsEEL +/
<p>Text input:<br>
<input type="text" id=WEB_ID_COMMAND size = "64">
<input type="button" value="2~ Kik{g"
onClick="send command()"></p>

</body>
</html>

index.html Z{E> Tk & E7,

$ cpp index.html.source | python cleanfile.py
>index.html

7.6.58% AL

MiFEIE SSH &% 3 oW TiITWEd, £+ —-oH
DT popper.py Z#L#) LT, REDIS_TO_AIl Il
OBNTLKDHAYE—VEFRTELHLIICLTERE
F9, WIZ_FH DT pusher.py ZiH2E) L |
REDIS_TO WEB1 ~A vt — % %5 Wi & L £
9, “HHDOZETNodejs ZZ#L7=6, PCOT

7 U5 http://192.168.15.16:50010 (7 7 £ A L
THET, Web X—URFERENELZN?

TP DOR T, Aol AT DT A 2
URFIRENTVET,

1: $ python popper.py AI

AAF T AT HIE

2: $ python pusher.py Webl
BlixLs T8 nET

3: $ cpp web-if.js |node

T3 IEOANIMC TZAlzbid) LENT, T2
vV REE) RE U E 7V v THE, B—ORIC
ZFOTHRANN CGRHEIC ATy ) v=A
7T v 7U—RKNBIENT) #FRENET,

WIZE—OET IBIEXE> ZT&8WET) EANTS
L. TITUYO TRy h~0ma] ficFEREn
T, Al VB3 T7 I b 0MaEZE0EE
WTOTTN, ZZTHREBx GEISHEILEL
776

DLEDHERBNEFEALTEDL, BEOBOT kA%
(Ctrl-C F—ZHMLT) I LThb,
REDIS TO WEB2(Z X v —V%k-> THET,

2: $ python pusher.py Web2

SEo7in

T UWEEO TrRy FORE] A yt—
BERFENTZH, BIHIET T,

7.7 AITVDY

Al = 2 ORERITHTNICRET L L72s, S HI2Y
TR TEY 2= VZEBELABLET,

Al =¥ 5 BES kaonashi.py

M fRIRE 0 = — )V interpreter.py

BRISE Y 2 — )L greeting.py

K& BEE ¥ = — /L time_keeper.py

T AT Y = — /L mouth.py

e UG£ 2 = —/v (B40) get_time.py
AR BT Y = — /L emotion.py

FEHI by I EF T TR L T E E L, A
K727 e 775 Aa— ROMER ERIETE AT
THRE LT, BADEY 2— AL @MHALE
7,



BN T NEA T DOHATFT NIRRT Hme &K
FHOFEHEEA LV INV— R 7 7ANVTERLTRBEE
T, BT, ERINEOEF 7 7 A NV4 ETF A

N7 7 AN EERZRL TNET,

AI_commands.h

/* BEFERRY h~Dav R
WK : 2020/3/19 Chuji
B

*/

#ifndef _ AI_COMMANDS

/* AAFEa= R %/

#define NAME KAONASHI '#WAF '
#define WORD HELLO 'ZAIZHIL!
#define WORD_SHUTDOWN '¥'¥ v h&F i/t
#define WORD BYE '& L)
#define WORD BYE2 '& K725
#define WORD TODAY '& X )%’
#define WORD WHATDAY '{iH'
#define WORD WHATTIME '{i[l§'
#define WORD WEATHER '4 BOXRXIL!
#define WORD MY SCHEDULE 'T/E'
#define WORD_LOOKUP '#i~=T!'
#define WORD YEAR '4F'

#define WORD_MONTH 'H'

#define WORD DAY 'H'

#define WORD_AM VIR

#define WORD_PM VR

#define WORD OCLOCK 'Mf'

#define WORD MINUTE '/3'

#define WORD AFTER '#&-o7z5'
#define WORD NOTIFY '#HZ T’
#define WORD_TELLME 'fIHHET!
#define WORD MEMORIZE 'FL&EHZT'

/B

#define WORD ONE '—'
#define WORD_TWO ' '
#define WORD_THREE 'Z='
#define WORD_FOUR '['
#define WORD_FIVE '’
#define WORD_SIX '
#define WORD_SEVEN 't
#define WORD_EIGHT 'J\!
#define WORD NINE 'JL'
#define WORD TEN '+
#define WORD_HUNDRED '
#define WORD THOUSAND 'F'

#define CHAR _ZERO 'O
#define CHAR ONE '1'
#define CHAR TWO '2'
#define CHAR THREE '3'
#define CHAR FOUR '4'
#define CHAR FIVE '5'
#define CHAR SIX '6'
#define CHAR_SEVEN '7'
#define CHAR EIGHT '8'
#define CHAR NINE '9'

#define NUM ZERO '0'
#define NUM ONE i
#define NUM_TWO r2!
#define NUM_THREE '3'
#define NUM_FOUR '4'
#define NUM_FIVE 'S'
#define NUM_SIX ‘6’
#define NUM_SEVEN '7'
#define NUM_EIGHT '8'
#define NUM_NINE '9'

/* HAFEOBRFOGER */
#define WORD_TODAYIS '4 HIL!
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

WORD _TIMEIS '4'
WORD_DESU ' T
WORD_STARTED '#
WORD_EXPIRED '#
WORD_LET_U_KNOW

WORD_TIMER '#A
WORD NUMBER 'Z&'

A~v—%EBHLELE"
A ~— ORI A R E LT
“BickBmbLELET

1

WORD_SUNDAY ' HHKEH "'
WORD_MONDAY ' HKEH '
WORD_TUESDAY ' :KIEH "

WORD_WEDNESDAY

VKEER

WORD_THURSDAY ' /RIEH"
WORD_FRIDAY '/MER"'
WORD_SATURDAY 'LhEH"

WORD_HOURS  'MfH]
WORD_WEATHERIS

WORD_SCHEDULEIS
WORD_SIR '&EA'

A HDOREIE!
A HEOTEL

WORD_NOTHING 'H ¥V EHA'
WORD RESULTIS 'Akfi%"
WORD_TURNON 'A% AT LT
WORD_TURNOFF '& A Z7IZLEJ!

WORD_BREATH ', '
WORD_PERIOD ', '

WORD_MORNIN 'HlEL 5"
WORD MORNING 'BldikH TSnEd
WORD_EVENING ' Z At

WORD_NIGHT 'BX°
WORD IS 'TI'

T HIRE NN

WORD_JUSTNAME '#AF v b, TTHEY FHA!

WORD_NOW 'W\E!'

WORD_SCHEDULE ' TRERHIZARY L7z

WORD_SHUTTING '

VAT AEV Xy R LET

WORD_WAIT 'H ko LffoTSZEN
WORD_WHO ' &E7272 T

WORD_YES  '[Iu!
WORD_ANGRY '#&%-
WORD CONCERNED
WORD_HAPPY '9Hi

TVELAD
RIEPLRETHH Y ETH
Lz 5 Tih

WORD_SAD 'RAEMELZEH TR
WORD _NAME '4HIZHZ T E&EWN:

/*x ERISEEFEFRT 7 AN */

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

VOICE DIRECTORY
VOICE FILE EXT

' /home/chuji/voice/"

'.wav'

VOICE_TEXT 'voice'

VOICE AH ‘'ah.wav'

VOICE _AHAH 'ahah.wav'

VOICE BYE 'bye.wav'

VOICE MORNING 'good morning.wav'
VOICE _EVENING 'good evening.wav'
VOICE_NIGHT ‘'good night.wav'
VOICE_HELLO 'hello.wav'

VOICE_IS ‘'is.wav'

VOICE_JUSTNAME

'just_name.wav'

VOICE_NOW 'now.wav'

VOICE_SCHEDULE
VOICE_SHUTTING

'scheduled_time.wav'
'shutdown.wav'

VOICE_STARTED 'timer started.wav'
VOICE_EXPIRED 'timer expired.wav'
VOICE_TODAY 'today.wav'
VOICE_WAIT ‘'wait_a moment.wav'
VOICE_WEATHER 'weather.wav'
VOICE_WHO 'who_are_ you.wav'
VOICE_YES 'yes.wav'

VOICE_ANGRY 'you look angry.wav'

VOICE_CONCERNED

'you_look concerned.wav'

VOICE_HAPPY 'you look happy.wav'
VOICE_SAD 'you look sad.wav'
VOICE_NAME 'your name.wav'

/* ERISET XA NT 7 A N4 */

#define
#define
#define
#define
#define

TEXT DIRECTORY
TEXT FILE EXT '

'/home/chuji/voice/"
Ltxt!

TEXT_TEXT 'voice'
TEXT_BYE 'bye.txt'
TEXT_MORNING 'good morning.txt'




#define TEXT_EVENING 'good evening.txt'

#define TEXT_NIGHT 'good night.txt'
#define TEXT_IS 'is.txt'

#define TEXT_HELLO 'hello.txt'

#define TEXT_JUSTNAME 'just_ name.txt'
#define TEXT_NOW 'now.txt'

#define TEXT_SCHEDULE 'scheduled time.txt'
#define TEXT_SHUTTING 'shutdown.txt'
#define TEXT_STARTED 'timer_ start '
#define TEXT_EXPIRED 'timer expired '

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

TEXT_ TODAY 'today.txt'

TEXT WAIT 'wait a moment.txt'

TEXT WEATHER 'weather.txt'

TEXT WHO 'who_are_ you.txt'

TEXT_YES 'yes.txt'

TEXT_ANGRY 'you look angry.txt'
TEXT_CONCERNED 'you_look_ concerned.txt'
TEXT HAPPY 'you look happy.txt'

TEXT SAD 'you_ look sad.txt'

TEXT _NAME 'your_ name.txt'

#define  AI COMMANDS

#endif

Al =2V OBRIRGEEZAT 5 & &, R 7o 2
T ALY T VAT LB BN ST pusher.py &
popper.py % ffi> T, Redis { v % —7 = — 2 AH )
BHRHZEICZLET,

7. 7.1 EREE ¥ 21— /L emotion.py

7 b A A TOREERITLED == FDOREINEIET
TITH ZEICLET, BAAKTHE FEa7 7 AL
THRETHZELEZTLEN, bFEQT7 A
NOFREDRZ L, N THERKL THN
FEFEEIMLERHDLOT, fhdE L,

’);lqlgl
I
Y

JIEDNT =7 4 R T 20, ZNENORKE D
CIZEMEERE L E T, RO OWEIEF IS~ 7Z0
T, OO EE L LLER A,

A

7 5 % | emotion JRIE 2B

B | strip LED =y F RT AN

e show FREG Y — 2 THREEED
happy HLWVRD 2 RIT 2
angry Bol-knaRIT D
fine RIS R D
serious Hifi B RR 2R 5

emotion.py DA 7Y =7

A7 NV— K77 A/Lemotion.h |Z1%, LED ==
hORERK L BIE A KRBT DAY -V EERL
TWET, WEIITAT D, BIEZLICRRD
LED %S TWA 7T T,

emotion.h

/* emotion.h 7 —LED IZ X BJEIEFRH
WK : 2020/4/2/ Chuji
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*/

/* LED £ a2—/LOfEE: */
#define LED COUNT 8 /* LED FH ¥ */

#define LED PIN 10 /* GPIO B3 : SPI MISO */
#define LED FREQ HZ 800000 /* LED iBfEHEME : sku
z*/

#define LED_DMA 10 /* {7 2% oMa Fr L (i
) x/

#define LED BRIGHTNESS 12 /* LED M (123 &25D
T L LTHEL) */

#define LED INVERT
#define LED CHANNEL 0

#)

False /* {EHMMEER : REE */
/* N—RUTTFyrx (HE

/* EEERBT 56 (R, B, G) OES (LED ZENDIEE) &

0~255 */

#define BLACK [0, 0, 0]

#define RED [255, 0, O]

#define GREEN [0, 255, 0]

#define BLUE [0, 0, 255]

#define WHITE [255, 255, 255]

#define COLOR_HAPPY [BLACK, BLACK, GREEN, BLACK,

BLACK, GREEN, BLACK, BLACK]
#define COLOR FINE [BLUE,

BLACK, BLACK, BLACK, BLUE]

#define COLOR ANGRY [BLACK, BLACK, RED,
RED, BLACK, BLACK]

#define COLOR SERIOUS [BLACK, BLACK, BLACK, WHITE,
WHITE, BLACK, BLACK, BLACK]

BLACK, BLACK, BLACK,

RED, RED,

JAEFRBLT Y = — 1 emotion.py 1%, 1E& A EF Ui
TEOEAERTT, WML &R0 EETT DHELR
&, TARTRH UM BT — 2 2T L CET
HAEMES) L oTWET, OEOOERIETHA
LA ETN, B CHEHMREEZRIT 5720
2, BHARY — B RHICEZ D Lo lo FikE
ENAHEHITTHLEDHIT, THLFELEL,

~ 7 1 EF BCM2835 % #define L T7aiF#uiX. LED
ERNSELIRDVICTFA NEFRRLET,
Raspberry Pi A OBRETHFEITTE D L 51275
72 TY,

emotion.py

/* emotion.py # 7 —LEDIZLDEELRH

HIR : 2020/4/2/ Chuji
T TR
Class: emotion
JEME
strip: LED RZ7A N
PR
show: KiGERHAT D
happy: HLWAR
angry: Rol&5
fine: TERIRR Sy
serious: M HRRD
*/
#include "include/emotion.h"

from rpi ws281x import PixelStrip, Color
I BERAT = b 5
class emotion:

def  init (self):
#ifdef BCM2835




/* LED RTA =Y 7 NOfth */

self.strip = PixelStrip (LED_COUNT, LED_PIN,
LED_FREQ HZ, LED DMA, LED_INVERT, LED_ BRIGHTNESS,
LED_CHANNEL)

self.strip.begin ()
#else

print ("Emotion module is initiated.')
#endif

#ifdef BCM2835
def show(self, c):
for i in range (LED_COUNT) :
self.strip.setPixelColor (i,
cl[i][1], cli]([2]))
self.strip.show()
#endif

Color(c[i][0]

def happy(self):
#ifdef BCM2835
self.show (COLOR_HAPPY)
#else
print ("EMOTION:
#endif

I am happy.")

def angry(self):
#ifdef BCM2835
self.show (COLOR_ANGRY)
#else
print ("EMOTION:
#endif

I am angry.')

def fine (self):
#ifdef BCM2835
self.show (COLOR_FINE)
#else
print ('EMOTION:
#endif

I am fine.')

def serious(self):
#ifdef BCM2835
self.show (COLOR_SERIOUS)
#else
print ('EMOTION:
#endif

I am serious.')

WL, =T ORMERBUMEZ T O 2 ¥ 7 %
o TIET,

test _emotion.py

/* test emotion.py EERBLEY 2 —/LOMGE

HIR = 2020/4/2/ Chuji
SRR <
*/
#include "include/use-time.h"
#include "emotion.py"

/* BEERRAT 2T N ox/

face = emotion|()

#define WAITING 5

print (' TTRARRT")
face.fine ()
sleep (WAITING)

print ("HELWRS")
face.happy ()
sleep (WAITING)

print( VELH H 7R
face.serious ()
sleep (WAITING)
print ("Bo7=&T)
face.angry ()
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® HHy (O~ +)

FAEFIEASCI = — R T, SCFFEUENAIC
ATWET, CHEHROEFFITIL, 3(%:1—%%’?4
EHTD (757 - 707) Z & THUES R D ik
WEPLTOET, AT LR UEERTEA T
FIA. EETE EEEERTEIIL TS
B) FCFENMEX EH A, £2 T, #F ch2num
THIEICE T T REZ LE L,

BT AN GRS iz T25+4) &
(4] TUEZEZ T EWTERAL, [+ @
BB TN T 258 LRI LA N Y F

T, [H] bEFOHAEZEIHLIZOTTNR, bF
DICEBIZ 72D TIEDFE Lz,

ZOMRHBY TR A TE 5 L9
Too =531 o T3 3ZERSNET,

iLEL

get_time.py

/* TEARMDOEMERY H L,

13 a %)
HIRR
BB

SYENLTIRT (RonbRidh

2020/3/24 Chuji

R - AT, RART. BEERT + 0 TR 90 T
L AR 2 AET Do
BITEENRVERET S,

*/




nums = ['0', '1', '2', '3v, '4v, '5v, ter, 171,
181’ 191, IOI, lll, 121, 131’ 141’ l5l’ l6|, ll
T, 08, v, TQr, vt v T v
ARy, vbr, U, L, e, v R, 1yt

ch2num = {'0':0, '1':1, '2':2, '3':3, '4':4, '5':5,
'6':6, '7':7, '8':8, '9':9, '0O':0, "1':1, '2"':2,
'3':3, '4':4, '5':5, '6':6, '7':7, '8':8, '9
v:9, 'O':0, '—':1, '':2, 'Zr':3, 'PUr:4, 'F':5,
X6, "7, YN8, 'HL':9)

def get_ time(text):

dat = 0 /x FENTR OKfE */

dat2 = 0 /* WHOKME (D) */

afterl0 = False /* T+ OBEKORHINET F 7
*/

for pos in range(len(text)):
if text[pos] not in nums:

pass
elif text[pos] in ch2num:
if afterlO:
dat = dat + ch2num[text[pos]]
else:
dat = 10 * dat + ch2num[text[pos]]

afterl0 = False

elif text[pos] == '+': /* HLULEOHIIARWETD

*/
if dat != 0: /* Zh~dud o x/
dat = 10 * dat
else: VAT e
dat = 10
afterl0 = True
elif text([pos] == 'H§': /x [Hp) & THR[H) Z3EH
*/
dat2 = 60 * dat
dat = 0
elif text[pos] == "43': /* T */
return dat2 + dat
elif text[pos] == '"¥':
if (dat2 != 0) and (dat == 0): /* OO
x/
return dat2 + 30
else:
pass
if (dat2 !'= 0) and (dat == 0): /* OOHKj# */
return datz2
else: /* OOKOO F7ix OO */
return 0
FREE

WFE~7 1 77 A test_gettime.py B L, AAGET
FARMEANLT, BEFERERRLET,

test gettime.py

/* B get_time OFHliT m T A
WIhK : 2020/3/29 Chuji
IR
*/

#include "get time.py"
try:
while True:

text = input ()

print ('Text:"',
get_time (text),

text,
'min.")

'is translated to:',

except KeyboardInterrupt:
pass
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ZOMGET 7 7T DIEHREAN T 25 O T, HiCR
S7= L 912, cpp DFERE V- 7= A test.py (T L
Thb, ZOT77ANVEFEITLET

S cpp test gettime.py | python cleanfile.py

>test.py; python test.py
— R

Text: —Mff] is translated to: 60 min.

F—R—FNOAAETXFAN2ANTHE, %
BN E LRI L TS Z E R TE F

T MRED ANV v Y (MEET D#iH) ZfElRT 5
e, HARFET XA N7 7 A VEERLTEE, 2
NEEEANCE 27, FHEABETIThh b D
T, (ETHHRVIEL THRTEET, HAET X
A MR, BIEOERPANS:, FISNLEE 72 & A
T DL LET, EHF &2 AKMTFORMEX
HAEDHPFIZE A TWER A

test gettime.txt (—HBoDAHEH)

ZhEF I —
047
15

R

S cpp test gettime.py | python cleanfile.py
>test.py; python test.py <test gettime.txt

7.7.3BFFEAEE Y 1 —)L mouth.py

REEV T VAT LEDA A —T 2 —AFHIEY
22—V, & Weblloma— Ry 7350

L. BEE Web [ZER R T AREDFITCHY F
‘@—‘O

5t

% < OEEN Web ~DERELED DT, AS1RT
A—BIZEKRTFANeEGEEE L, EROESE
BTG TXRAIMDDOER T 7 A NVLERRT
% EEE voices ZIRFFSHETVWET,

g$

EEEOLFIL, Redis ICF —Z %L 51T 2D T,
Redis ¥ =% 2 A2~/ uEBE2 AT &
L, Z7ANVEHBEICE LD TWET,

75 A | speech_interface | giFEYV T AT LEDA VX —T =
—A
BEfE | fifo Redis ~D7 7k A
voices DR L E T 7 A NOFRE
g |ah REDRYIDERELZE >
ahah BREOREDEHELS D




say EROERHF L ¥ 2 —ICAND
say_now EROEFET <ITE S
say_this I g bR AT S
speak_now © Fa—llhbBERETSTHATS
synthesize TEAOR L TCEEY TS

Tepeat MREHET S (Heb FRDH)

mouth.py (Dﬁ'?‘*‘/“x VA

BIED OB %) HIRMFVTVD & DI,

B4 747 MM play ZHRLUET,

T

mouth.py

WK : 2020/3/21 Chuji

Z5)

synthesize :RFHEFHERT D

*/
#include "include/use-redis.h"

#include "include/mpc.h"
#include "include/AI commands.h"

M) */
x)

MPC_IMMEDIATE + x)

MPC_WAIT)

class speech_interface:

self.fifo = redis fifo
self.voices =

WORD_SCHEDULE:VOICE_ SCHEDULE,
WORD_SHUTTING:VOICE SHUTTING,
WORD_STARTED:VOICE_ STARTED,

WORD_ANGRY:VOICE_ ANGRY,
WORD_CONCERNED:VOICE_CONCERNED,

WORD_NAME : VOICE_NAME }

def ah(self): /* KFEOKY */
Self.fifO.ADDiFILE(VOICEiAH)
MOIHEETD */

def _ init_(self, redis_fifo):

ST -

7T A

speech_interface:
R

fifo : Redis FIFO

voice : BT XA NLFFRT 7 A NORRE
b J(E

ah SRFORINCT — v LD

ahah SRFORKICT v T —E S (R

say :*ﬁg@@?ﬁ%*\';*—bllﬂé

say now EMOEFET L (RIREFEGE)
say_this :HALNEEFETD (TXFAMNEEFT77 A LEE

speak_now :% = —ICd 5 HE k& THl

repeat M EWEET D (Web KRDH)

#define PLAY FILE (x) rpush (REDIS_TO_MPC,

#define MASTER_SAYS (x) rpush (REDIS_TO WEBI,
#define ROBOT_SAYS (x) rpush (REDIS_TO WEB2,
#define WAIT_SYNTHESIS rpush (REDIS_TO_ MPC,

WORD_HAPPY:VOICE_HAPPY, WORD_SAD:VOICE_SAD,

/* RORE %

/* (AL = PY) FEYVTUATA/WEB EDA L F—T = — R

/* REDIS FIFO ~ET4%EA~7 0EHR (ZDO7 7 A N TOIHE

#define ADD FILE(x) rpush(REDIS TO MPC, MPC ADD +

X)
x)

#define PLAY ALL rpush (REDIS_TO MPC, MPC_PLAY)
#define SYNTHESIS(x) rpush(REDIS_TO OPENJ,

x)

{WORD_BYE:VOICE BYE,WORD MORNING:VOICE MORNING,

WORD_EVENING:VOICE EVENING, WORD NIGHT:VOICE NIGHT,
WORD_HELLO:VOICE HELLO WORD_IS:VOICE_ IS,
WORD_JUSTNAME : VOICEiJUSTNAME WORD_| NOW: VOICE _NOwW,

WORD_EXPIRED:VOICE EXPIRED, WORD TODAY:VOICE TODAY,
WORD _WAIT:VOICE WAIT, WORD WEATHER:VOICE WEATHER,
WORD WHO:VOICE WHO, WORD_YES:VOICE_YES,

o T
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def ahah (self): /* WHEDEKE */
self.fifo.PLAY FILE(VOICE AHAH) /* T XTHE
T, ROMBEEFED */

def say (self, text): /* EMOEFELZF2—IZAND
*/
if (text in self.voices):

voice = self.voices[text]

self.fifo.ROBOT SAYS (text) /* KH% Web I[ZFR
*/

self.fifo.ADD FILE (voice) /* KHEAFFEF 2 —I(T
As */

def say now (self, text): /* EMOIRKFEZT ITHKHE
T5 */
if (text in self.voices):

voice = self.voices[text]

self.fifo.ROBOT SAYS (text) /* KH% Web |[ZFR
T5 */

self.fifo.PLAY FILE(voice) /* WHEZEREHETD
*/

def speak now (self): /* ¥a—|lloHlKFEELELOTHE
Eia RN
Self.fifO.PLAYiALL

def say this (self, text, voice): /* Hxbhiik
FEdDH */
self.fifo.ROBOT SAYS (text) /* 7% A h%& Web ITFK
RY D x/
self.fifo.ADD FILE(voice) /* HHFZ77ANETH
gD */

def synthesize (self, text): /* ERHRAZFFAEKTH
*/
self.fifo.ROBOT SAYS (text) /* 7F A % Web IZH
YL+
self.fifo.WAIT SYNTHESIS /* HHEMADH OB 4k
BT 2 */
self.fifo.SYNTHESIS (text) /* BHGHEITY */

def repeat (self, text): /* MHZEBRTS (Web For
DI)  */
self.fifo.MASTER SAYS(text) /* fi% Web |[ZFK/RT
5 */

mouth.py |ZHHMIZLEEREDEAEIXN D 72D T, £h T
ﬂ%?@ﬁb“(ﬁi?ﬁbi?‘ FFFEOLIEA & &

(ZZRWIHH ORLEE (il L7y ZfEdd LE
To ZFD=HD T r s T A test_mouth.py #HE L
L7,

test_mouth.py

#include "include/use-time.h"
#include "mouth.py"

fifo = open_ FIFO()

mouth = speech_interface (fifo)
print ("AATFTTDOIFE")

input ('push return to go')
mouth.ah ()

mouth.ahah ()

print ("I <IZHEFET D —sayinow' )
input ('push return to go')
mouth.say now ('BIXL I TINET )

print ('F¥a—ANLH-say')
input ('push return to go')




mouth.say (' ZAIZHIE")
mouth.say (' & X577

print ('¥ 2 —%#AF 5 -speak now')
input ('push return to go')
mouth.speak now ()

print ("fEEDTFA M &7 7 A VDA EDE -say this')
input ('push return to go')
mouth.say this('E5 THWNNR', 'now.wav')
print (' FHEARKIES - synthesize')

input ('push return to go')
mouth.synthesize ("I CHEXET L")
mouth.speak now ()

print (' ¥ KO Web /K -repeat')
input ('push return to go')
mouth.repeat (' 5Z b MmA")

#define WAITING 3

print ('FFEOMPAMKIE - say now')
input ('push return to go')
mouth.say now (WORD_ BYE)

sleep (WAITING)
mouth.say now (WORD_MORNING)
sleep (WAITING)
mouth.say now (WORD_NIGHT)
sleep (WAITING)
mouth.say now (WORD_HELLO)
sleep (WAITING)
mouth.say now (WORD_IS)
sleep (WAITING)
mouth.say now (WORD JUSTNAME)
sleep (WAITING)
mouth.say now (WORD_SHUTTING)
sleep (WAITING)
mouth.say now (WORD_ STARTED)
sleep (WAITING)
mouth.say now (WORD EXPIRED)
sleep (WAITING)
mouth.say now (WORD TODAY)
sleep (WAITING)
mouth.say now (WORD WAIT)
sleep (WAITING)
mouth.say_now (WORD_WEATHER)
sleep (WAITING)

mouth.say_now (WORD_WHO)

sleep (WAITING)
mouth.say_ now (WORD_YES)

sleep (WAITING)

mouth.say_now (WORD_ANGRY)
sleep (WAITING)

mouth.say_now (WORD_CONCERNED)
sleep (WAITING)

mouth.say_now (WORD_HAPPY)
sleep (WAITING)
mouth.say now (WORD_ SAD)

sleep (WAITING)
mouth.say now (WORD NAME)

print ("FFEICFELRVERE)
input ('press return to go')
mouth.say now ('® VD XRVWFHE")

mouth.py @ H 77134 T Redis (2% L CTITdoi1 5 D
. REDIS_TO_MPC, REDIS_TO_OPENJ,
REDIS_TO_WEB1. REDIS_TO_WEB2 ® 4 >M %
— %4 T popper.py THEH L £,

1: $ cpp test_mouth.py | python cleanfile.py
>test.py

$ python test.py

A F DI

push return to go

T <ICHRFET D -say now

push return to go

Fa—ANLD-say

push return to go

¥ a2 —%H4T 5 -speak_now
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push return to go
EBEDT*A ML 77 A VOMAEDYE -say_this
push return to go
HFHEARIES - synthesize
push return to go
a< Y RO Web R/R -repeat
push return to go
FEEORPIMFE - say now
push return to go_
FERIZAP(E L2V 2
press return to go
S

2: $ python popper.py mpc & python popper.py
Webl & python popper.py Web2 & python
popper.py OpendTalk
Text: Aah.wav from: mpc
Text: Iahah.wav from: mpc
Text: BIFLI TEWVET from: Web2
Text: Igood morning.wav from: mpc
Text: ZAICHIE from: Web2
Text: XX 97H from: Web2
Text: Ahello.wav from: mpc
Text: Abye.wav from: mpc
Text: P from: mpc
Text: &9 THLWNR from: Web2
Text: Inow.wav from: mpc
Text: I THEAET L from: Web2
Text: I CHFXFEFT L from: OpendTalk
Text: W from: mpc
Text: P from: mpc
Text: 52 6N H from: Webl
Text: SX9RD from: Web2
Text: Ibye.wav from: mpc
Text: BIILH TZWET from: Web2
Text: Igood morning.wav from: mpc
Text: BT HREVY from: Web2
Text: Igood night.wav from: mpc
Text: ZAICHIE from: Web2
Text: Ihello.wav from: mpc
Text: TJ from: Web2
Text: Iis.wav from: mpc
Text: AATTH, TTHLEY EHA from: Web2
Text: Ijust_name.wav from: mpc
Text: VAT LET Yy hF UL LET from: Web2
Text: Ishutdown.wav from: mpc
Text: XA ~—%EBELE L7 from: Web2
Text: Itimer start_ from: mpc
Text: A ~v—ORFEAKE L7 from: Web2
Text: Itimer expired from: mpc
Text: 4 H from: Web2
Text: Itoday.wav from: mpc
Text: HroELfFoTLEEV from: Web2
Text: Iwait_moment.wav from: mpc
Text: KR4 from: Web2
Text: Iweather.wav from: mpc
Text: E7R7-TTD from: Web2
Text: Iwho_are_you.wav from: mpc
Text: |L\V from: Web2
Text: Iyes.wav from: mpc
Text: o TWERHAMN from: Web2
Text: Iyou look angry.wav from: mpc
Text: RIZHDLELFETHHY £35 from: Web2
Text: Iyou look concerned.wav from: mpc
Text: 2N L%EHTTH from: Web2
Text: Iyou look happy.wav from: mpc
Text: RAFZMIELE D T4 from: Web2
Text: Iyou look sad.wav from: mpc
Text: AMIZHZ T EV from: Web2
Text: Iyour name.wav from: mpc

Redis ~ODHENINRFHELEBY o= T, ZA LR
REDIS_TO _WEB1 & REDIS_TO_WEB2 7217 # 4
LD, BT 7 AT 25EEH L R L TAE
TO



1: $ cpp test mouth.py | python cleanfile.py

>test.py
$ python test.py
(#0%)
2: $ python popper.py Webl & python popper.py

Web2 & ./run_voice

4+ WAVE '/home/chuji/voice/ah.wav'
Signed 16 bit Little Endian, L — I 48000 Hz,
AT LA

A4S WAVE ' /home/chuji/voice/ahah.wav'
Signed 16 bit Little Endian, L — I 48000 Hz,

AT LA

Text: BIXL I T WET from: Web2

A wAvE

'/home/chuji/voice/good morning.wav' : Signed
16 bit Little Endian, Lb—F 48000 Hz, &/ I/

Text: ZAIZHIX from: Web2

Text: &L 97bH from: Web2

A4S WAVE '/home/chuji/voice/hello.wav'
Signed 16 bit Little Endian, L — I 48000 Hz,
T/ TV

4H WAVE ' /home/chuji/voice/bye.wav'
Signed 16 bit Little Endian, L — I 48

(m)

REDIS_TO_WEB2 ~#F/RINT-HFH0 ((EEDOT
X R NEFOMAEDLED r — 2% RE) HAESH
52 L EMERTIL, EFABE Y 2 — )V ORGET
bbb 9,

TV AREN T VAT A EEIESE, Z0
BEOKY DFEY 2 —/LORGEIL Redis 1 % —7 =
—ATITVET,

7.7.465BEHE €Y 1—)L time_keeper.py
ReHE BT Y 2 — /L TliX, 4 O ARBER %
o720, BERAEZKLZY, ¥4 ~—%iEE L
= LET,

g
0

f

HIEFZRODTZDDEREA LI NV— K77 AV
use-datetime.h IZF L F L7,

3

use_datetime.h

/* use-datetime.h Hf} « BeZlEfS
Y : 2020/4/2 Chuji
FEBTRR -

*/

#ifndef  USE TIMER

from datetime import datetime
import locale

#define JAPAN
'ja_JP.UTF-8")
#define GET_YEAR (x)
#define GET_MONTH (x) x.strftime('$B'")

#define GET_DAY (x) x.strftime('%d')+WORD DAY
#define GET_WEEK (x) x.strftime ('%A")

#define GET_24HOUR (x) x.strftime ('$H'")

#define GET_HOUR (x) x.strftime ('%I')+WORD_OCLOCK
#define GET_MINUTE (x) x.strftime ('%M')+WORD_MINUTE
#define GET_AMPM (x) x.strftime ('$p')

#define IS _ZERO(x) x[0]=='0"

setlocale(locale.LC TIME,

x.strftime ('%Y')+WORD_YEAR

-71-

#define TRIM (x) x[1:]
#define _ USE_TIMER

#endif

ZDEN, XA ~—P T RT LATESE LT timer.h
HEWVET,

FTV 7 FERIITRO LB TT,

7 5 A | time_keeper PRI ] 4 B
P |mouth il A =T == RAFT V= b
timer EHY 25 A ~—F&H
voices s A v —BEHHEEEOY Xk
e | tell date SRADOAMEEZD
tell time BUER AN &5 2 %
get_hour BUfERZ) (R %2155
run_timer LA~ —%EBTS

time_keeper.py ®4 7Y =7 k

AfEREZNEL, AT 0BG LTHNEL, TFA
MIEER L ET, Web TR RTH L LB, HF
ERRLET,

get_hour IZHERLIZ2 - C, BEOTEEE L Z D
T DIV E T,

run_timer TiE, EEL7ZF A ~v—FZE2F, A
v—7neRAEEH L L (ON%ICEMLEL
FTI EEFIXOICLELE, FA—F 1T
O L TCWVE, ERIGELZSEE L E T,

time_keeper.py

/% WEZ - RERNC BT 2 B EAT
WK : 2020/3/20 Chuji
TR

7T
time_ keeper
B
mouth: ¥FEA L X —Tx—AATPxs |k

timer: WIZHEMT L4 A ~—DFS

voices: XA v —BREMEEF 7 7 A LDY A
HRAE

tell date: S HOHAMEZELED

tell time: BUENHIZSDOED

get hour: BUEREZ] (RFRE) 2452

ZA <~ —%E#HTD

run_timer:

*/

#include "include/use-datetime.h"
#include "include/timer.h"
#include "include/use-sys.h"
#include "include/AI commands.h"

class time_ keeper:
def _ init_ (self, mouth):
self.mouth = mouth
locale.JAPAN
self.timer =1
self.voices = TIMER STARTED

[ BHEEZD */
#ifdef SIMULATION
def tell date(self, ctime):




#else
def tell date(self):
ctime = datetime.now ()
#endif

year = GET_YEAR(ctime)

month = GET_MONTH (ctime)

day = GET_DAY (ctime)

if (IS_ZERO(day)) :

day = TRIM(day)

week = GET_WEEK (ctime)

reply = WORD TODAYIS + year + month + day +
WORD_BREATH + week + WORD IS
#ifdef DEBUG

print (reply)
#else

self.mouth.synthesize (reply)
#endif

/* BUERR 2B 2D */
#ifdef SIMULATION
def tell time(self, ctime):

#else
def tell time(self):
ctime = datetime.now ()
#endif

ampm = GET_ AMPM (ctime)
hour = GET_HOUR (ctime)
if (IS_ZERO (hour)) :
hour = TRIM (hour)
minute = GET_MINUTE (ctime)
if (IS_ZERO (minute)) :
minute = TRIM (minute)

reply = WORD TIMEIS + WORD_ BREATH + ampm + hour
+ minute + WORD IS
#ifdef DEBUG
print (reply)
#else
self.mouth.synthesize (reply)
#endif

/* BUERRI 215D */
#ifdef SIMULATION

def get hour(self, ctime):
#else
def get_hour (self):
ctime = datetime.now ()
#endif

hour = int (GET_24HOUR (ctime))
return (hour)

/% B —EREBT S */
def run timer (self, minute):
self.mouth.ah()

self.mouth.say this(str(self.timer)+TIMER START MES
SAGE, self.voices[self.timer - 1]

time sec = str (60 * minute)

process = START TIMER(str(self.timer),
time sec)
#ifdef DEBUG

print (process)

#else
fork (process)
#endif
message = str(minute) + WORD MINUTE +

WORD_LET_U_KNOW +WORD_PERIOD
self.mouth.synthesize (message)
self.mouth.ahah ()

self.timer += 1
if self.timer > AVAIL TIMERS:
self.timer = 1

L2774
BEEIZRD B3 AT » T TN ET,
1. A7 AW G4 B O B A& BUERZ & 1 %
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2. SIMULATION &— Rzfili~> T, 52 2Kz
Bz, EXNERERY PHEET D
3. AA~v—mEBSHED

F 9, test time_keeperl.py T AT ARKFEF &5
THET,

test_time keeperl.py

/* test time keeperl.py BIfED T AT ARFFHEME S
WK : 2020/4/2 Chuji
BRI -

*/

#include "mouth.py"
#include "time_ keeper.py"

fifo = open_ FIFO()
mouth = speech_interface (fifo)
watch = time keeper (mouth)

watch.tell date()

watch.tell time()

print (watch.get hour())

%50 SSH & T test_time_keeper1.py % &) L,
%~ SSH %5 T Redis ® REDIS_TO_MPC &
REDIS_TO_WEB2 # Bt L E3, Web [ZIZ5 HD
Hft EBIERZINFE RSN, BEFBEITA T b
21X WAIT & PLAY @5 355N CTE T ET, F
FART DTN TR ND T, AR IR
LNTETWERA, FH—0D SSH &IZIX get_time
TR LN BIEREL] (24 B R R O3fl) NFERE
nET,

1: S cpp test_time_keeperl.py |python
17

2: $ python popper.py mpc & python popper.py

Web2

Text: 4 HIX 202044 A 3 A, &MH TY from:
Web2

Text: W from: mpc

Text: 4. F1% 5 FF 41 2 TJ from: Web2
Text: W from: mpc

5|2, SIMULATION E— Rz LT, ¥ AT AR
HNDENANAEZXTHET, T, FEZIN7 057
REOT XA NTREINEEGE, B2l
ERFIZENNTWDERT A Z LA HME LTNE
T

test time keeper2.py

/* test time keeper2.py datetime DEZZEX TErHT
LA ZERT D
IR : 2020/4/2 Chuji

IR
*/
#define SIMULATION
/*
#define DEBUG
*/
#include "mouth.py"




#include "time keeper.py"
fifo = open_FIFO()
mouth = speech_interface (fifo)

watch = time_keeper(mouth)

ctime = datetime (2020, 4, 2, 5, 20, 0, 0)
print (ctime)

watch.tell date(ctime)
watch.tell time(ctime)
print (watch.get hour (ctime))

ctime = datetime (2011, 3, 11, 10, 5, 0)
print (ctime)

watch.tell date(ctime)
watch.tell time(ctime)
print (watch.get_hour (ctime))

ctime = datetime (1964, 11, 29, 21, 55, 0, 0)
print (ctime)

watch.tell date(ctime)
watch.tell time (ctime)
print (watch.get_hour (ctime))

ctime = datetime (2060, 1, 31, 0, 0, 0, 0)
print (ctime)

watch.tell date(ctime)
watch.tell time(ctime)

print (watch.get hour (ctime))

% . SSH 7T popper.py NERERIT TN DE Z L
FEIEELTCOET, bLEIELTWES, § 95—
FESLH EIFTLEE N,

1: $ cpp test_time_keeper2.py |python
2020-04-02 05:20:00
5
2011-03-11 10:05:00
10
1964-11-29 21:55:00
21
2060-01-31 00:00:00
0
2: Text: 4 HIX 202044 A2 A, KA TY from:
Web2
Text: W from: mpc
Text: 4. FAi5 FF 20 0 CTY from: Web2
Text: W from: mpc
Text: 4 HIZ 201143 H 11 H, @A TT from:
Web2
Text: W from: mpc
Text: 4. FH110 H 54 T% from: Web2
Text: W from: mpc
Text: S HIL1964 411 H 29 H, AMEHTY from:
Web2
Text: W from: mpc
Text: 4. % 9 B 55 49 C7 from: Web2
Text: W from: mpc
Text: 4 HIE 20601 A 31 H, LA TYT from:
Web2
Text: W from: mpc
Text: 4. FA112 B0 0 TY from: Web2
Text: W from: mpc

A, B, 2OEMEN—HDLE, ErRHELTWVD
LGB TEELL,
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BB A ~—EBARIELET, BYICHEE &
DeND, HEOX A ~—%RELTAHAEL L D,

test_time keeper3.py

/* test time keeper3.py ¥A ~v—HEEHTD
WK : 2020/4/3 Chuji

IRcRERI -
*/
#include "include/use-time.h"
#include "mouth.py"

#include "time_keeper.py"

fifo = open_ FIFO()
mouth = speech_interface (fifo)
watch = time_keeper(mouth)

watch.run_timer (1)
sleep (2)
watch.run_ timer (1)
sleep(2)
watch.run timer(2)
sleep (60)
watch.run timer (1)
sleep(2)
watch.run timer (1)
sleep(2)
watch.run timer (1)

o 72 A killall -9 python T X TOER T 7 75 A
EELTHS, HT 320 Redis FIFO % B4
LEd, FETHREIIKO LY TT,

$ cpp test time keeper3.py | python

2: $ python popper.py mpc & python popper.py
Web2 & python popper.py OpendTalk
Text: Aah.wav from: mpc
Text: Aah.wav from: mpc
Text: 1 HFEXA~v—%ZEBHLE L7, from: Web2
Text: Atimer start l.wav from: mpc
Text: 1 H%ICBHOELET, from: Web2
Text: W from: mpc
Text: 1 %ICBHOLELET, from: OpendTalk
Text: Iahah.wav from: mpc
Text: Aah.wav from: mpc
Text: 2 ZEHAA~—%EELE L7, from: Web2
Text: Atimer start 2.wav from: mpc
Text: 1 0%ICBHOELET, from: Web2
Text: W from: mpc
Text: 1 0%ICBHHELET, from: OpendTalk
Text: Iahah.wav from: mpc
Text: Aah.wav from: mpc
Text: 3B A~—%EELE L/, from: Web2
Text: Atimer start 3.wav from: mpc
Text: 2 PHRICBAMOELET, from: Web2
Text: W from: mpc
Text: 2 ZICBHOLELET, from: OpendTalk
Text: Iahah.wav from: mpc
Text: 1 BHXA~—ORRHINHKE LT, from: Web2
Text: Aah.wav from: mpc
Text: Atimer expired l.wav from: mpc
Text: Iahah.wav from: mpc
Text: 2 ZBHXA~—ORHINHKE LT, from: Web2
Text: Aah.wav from: mpc
Text: Atimer expired 2.wav from: mpc
Text: Iahah.wav from: mpc
Text: Aah.wav from: mpc
Text: 4 ZEXA~—%EEILE L/, from: Web2
Text: Atimer start 4.wav from: mpc
Text: 1 HDHBICBMLELFET, from: Web2
Text: W from: mpc
Text: 1 W%ICBHHELET, from: OpendTalk
Text: Iahah.wav from: mpc
Text: Aah.wav from: mpc
Text: 5 &FX A ~v—ZE#H LE L7, from: Web2
Text: Atimer start S5.wav from: mpc
Text: 1 W%ICBHMOELET, from: Web2
Text: W from: mpc




Text: 1 WRICBIMOLELET, from: OpendTalk
Text: Iahah.wav from: mpc

Text: Aah.wav from: mpc

Text: 1 HFEF/A~V—aEBLEL/, from: Web2
Text: Atimer start_ l.wav from: mpc

Text: 1 HRICBAMOLELET, from: Web2
Text: W from: mpc

Text: 1 ZRICBALHELET, from: OpenJTalk
Text: Iahah.wav from: mpc

Text: 3 HFX A v —OWFHAKE L7z, from: Web2
Text: Aah.wav from: mpc

Text: Atimer expired 3.wav from: mpc

Text: Iahah.wav from: mpc

Text: 4 FHHXA~V—ORFHNNE L2, from: Web2
Text: Aah.wav from: mpc

Text: Atimer expired 4.wav from: mpc

Text: Iahah.wav from: mpc

Text: 5 XA ~—ODOWFRINKE L7, from: Web2
Text: Aah.wav from: mpc

Text: Atimer expired 5.wav from: mpc

Text: Iahah.wav from: mpc

Text: 1 HHA ~—OWFRINEE L7, from: Web2
Text: Aah.wav from: mpc

Text: Atimer expired l.wav from: mpc

Text: Iahah.wav from: mpc

A A~v—% LB LTz b & b BRI KR D
., Web ZREFFHAEY T4 T 2 h~Omsy Chf
AL ET, Fiflx ah.wav & ahah.wav THeER TV
Ll FA—FENMEVEDINTNSZ &R
MAECTE E L7,

7.7.58%#E < 1 —JL greeting.py
BEEY2— 1 Tld, BMARAENXEEbEE T,

752 |greetings Hasstiete
Jitt | mouth FHA Lo =T 2 AFT V2
BfE | start_job hEORSEE >

yes Navy LEHETS

end_job EROBISEE

time_keeper.py D47 Y =7 K

MREERFIZIE, BUERZIZE DT TRE (BixdkH>» 2
SWET, ZAEBIE. ZAFAR) BEWSITS
ZElCLFEL,

greeting.py

/* aRy b ORI IRES

WK : 2020/3/21 Chuji
SRR
7T A
greetings
B
mouth: FEA L X —T =2 —AF TV =7 K
(3
start_job: EBBRAOERE
yes: Hifli 7o g
end_job: T ORE
*/

#include "include/AI commands.h"
#include "include/timer.h"
#include "include/use-time.h"

class greetings:
def _ init  (self, mouth):
self.mouth = mouth
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/* REERES </
def start_job(self,
self.mouth.ah(
hour = tim.get_ hour(
if hour < MORNING TIME:
self.mouth.say (WORD_MORNING)
elif hour > EVENING TIME:
self.mouth.say (WORD_EVENING)
else:
self.mouth.say (WORD_HELLO)
tim.tell date()
self.mouth.ahah (

tim) :

/* 7R </
def yes (self):
self.mouth.say_now (WORD_YES)

[ EBRTIRE */
def end job (self):
self.mouth.ah(
self.mouth.say (WORD_SHUTTING)
self.mouth.say_now (WORD_ BYE)

A
WRFEM A &% 7 test_greeting.py # M & L £,

test greeting.py

/* BRESE Y 2 — LV ORIEA X T
WK : 2020/4/3 Chuiji

R -
*/
#include "include/use-time.h"
#include "time_ keeper.py"
#include "mouth.py"
#include "greeting.py"

#define WAITING 5

fifo = open FIFO()

mouth = speech interface (fifo)
greet = greetings (mouth)
keeper = time keeper (mouth)

greet.start_ job (keeper)

sleep (WAITING)
greet.yes ()

sleep (WAITING)
greet.end_job ()

Redis ~D 1 #3579, popper.py & 2
54C. REDIS_TO_MPC & REDIS_TO WEB2 %
EHSEET, BEFEV T UATAZEESE TV
WOT, BFEGEERITEFBRES 747 b
(REDIS_TO_MPC) IZf54 BTV EH A,

1: $ cpp test greeting.py |python
2: $ python popper.py mpc & python popper Web2
Text: Aah.wav from: mpc
Text: ZAIZHIX from: Web2
Text: Ahello.wav from: mpc
Text: S HIL 202044 H3 H, ®&fEHTY from:
Web2
Text: W from: mpc
Text: Iahah.wav from: mpc
Text: LV from: Web2
Text: Iyes.wav from: mpc




Text: Aah.wav from: mpc

Text: VAT LEV Yy hF U LET from: Web2
Text: Ashutdown.wav from: mpc

Text: &L H7H from: Web2

Text: Ibye.wav from: mpc

WL, B = OBEE ST T,
greeting.py Tid SIMULATION % #define L T
time_keeper.py Z FEONHTHERED D D EH A, K]
IR DB DETE 2R T D70 HITiE, MELRE DI
ZNZ A T use-time.h © MORNING_TIME &
EVENING_TIME % (fiZ2) #R#& L THMEEE <
DIE L, BED [BIXL>T30nEd) - TZAl
HiE) = AT EEDD T &R L TL
J=1AN

7.7.6@MSEIRE ¥ 1 —JL interpreter.py

AA T ~OMFEMRIRL T, KTV 2 — /ES
DETHRT 2T oM MREY 2— LT, 7
0 N A T TOMT L EFETIZ. LTORD X S
IR ELE LT,

REW 724 BITT 2B

(72 L) BB L7 b EBOBREEZ TS

R DRVIEUINT) | RS

5t
ZOFOHDIT, AR FICE S AARGEE A T
N— K77 AL Al_commands.h ICEFELE LT,
HLoaOED, AT — b~ OEEICHLERER
LTRBEET,

E}g

AI.h

/* BRI MBHERE Y 2 — /L TE 5 EHR
WK : 2020/3/23 Chuji
BB -

*/

#ifndef _ AI PARMS

/* T AT T T T —=ROME */
#define AI SLEEPING 0
#define AI WAKEUP 1
#define AI GOTO SLEEP 3

/* VAT v 7T — ROHIBR */
#define DEL_WAKEUP_WORD (x) x[4:]

#define _ AI PARMS

#endif

BEMIE D 2~ AEUTFO LS 247 Ve s b
LR LET,

27 7 A | interpreter AAGET ¥ A b OfER - FE1T

Ty MU LRE N | EEKTORERT D
VAT LBV KA T UTD

A RIETA 2 SHOAMEEEEZS D

UNE IR 2 BUERZ 25 5

5 ko bEAT IA~—mEHL, BELELLED
S A ~—WEEEET D

KRB, 2559

=2 wakeup T 7T v T — RO

fifo Redis FIFOA 7 V=7 b

tim RS BA 7 Y = 7 b

lip HHA L F—T 2= AFT T2 ) b
greet BEAT V= b

emotion B ERAT V=7 b

AR & B DBAT

BIOETHBH L X 912, if ~then ~ else ~ &\
IMEIEZfE ST, B OMRE FATOHIAZ 7k L
TVWEET, ZZTREILRDIDIL, MHDA T
vvay (BE) <AL ENWS T ETT, SE
ARSI EOH D NIE, EFE L BE & AR

ZHBETENIE, ZHUFE R TF U h U TROVLEEE
MTEZEVIRBNRHLTLE I, WEITHTIT
[RoTNWLHDT, EEIEHEVEETEIHY £H

Ao F—ERDEFAETIZEHMGE. HDEWVITZ O
FaEROTFHZENTENX, ATy a &
WTEET, MAUIEL ENRH HEHET, F
INIRRE — = F T CTRB L 9,

MBEY=A VT v T T =K [ hAFv] THED
LI LETN, BHIOENT, ROME LD
LE LTSN LNLERA, £OL XX
NIV EFRTE 2, RO Zfa & L TALES
5, iR AT— hv I L TBEET,

BafE | interprete RAFET %2 kORI & 54T

interpreter.py D472 = 7 h

Ihaeblls, FEBL TV AL, EL
DRIHE S TRBERRL Q& £9, FEFHmE
MDD T, vy NIV IdIETE 5 L
QL THY ET,

interpreter.py

/* AT A E—T ) H—
W : 2020/3/21 Chuji
FHTh

Class: ai_interpreter - H AGE A A AR
JEAE -
wakeup: YVx=AZT v 7 U— RKBRHEOIIRT %2 Mk

fifo: Redis FIFO A7 Y= h
tim: FEMEEHA TV =7 b
lip: AT N

greet: BEA 7Y b

emotion: BHFERHA TV =2 b

BAE -
interprete: HARGET A hOMIRE FAT

*/




#include "include/use-redis.h"
#include "include/AI_commands.h"
#include "include/AI.h"

#include "mouth.py"

#include "time_keeper.py"
#include "greeting.py"

#include "emotion.py"

#include "get time.py"

class ai_interpreter:
def _ init_ (self):
self.wakeup = AI SLEEPING

/x TV DR */
self.I _am = emotion(

self.fifo = open FIFO()
self.lip = speech interface(self.fifo)
self.tim = time keeper (self.lip)

self.greet = greetings(self.lip)
/* EBRBOBRE +/

self.I am.happy ()
self.greet.start_job(self.tim)

def interprete(self, text):
if NAME KAONASHI in text:
self.wakeup = AI_WAKEUP
text = DEL_WAKEUP_WORD (text)
if self.wakeup != AI SLEEPING:
if WORD HELLO in text:
self.I am.fine()
self.lip.repeat (text)
self.lip.ah(
self.lip.say (WORD HELLO)
self.lip.ahah(

elif WORD EVENING in text:
self.I am.serious ()
self.lip.repeat (text)
self.lip.ah()
self.lip.say (WORD_EVENING)
self.lip.ahah()

elif WORD_MORNIN in text:

self.I_am.happy ()
self.lip.repeat (text)
self.lip.ah()
self.lip.say (WORD_MORNING)
self.lip.ahah()

elif ((WORD_TODAY in text) or

in text)) and (WORD _WHATDAY in text):
self.I am.fine()
self.lip.repeat (text)
self.lip.ah()
self.tim.tell date()

self.lip.ahah()

elif
and

((WORD_NOW in text) or

text)) (WORD_WHATTIME in text):

(WORD_TODAYIS

(WORD_TIMEIS in

elif
and

text))
in text)

self.I am.fine()
self.lip.repeat (text)
self.lip.ah()
self.tim.tell time ()
self.lip.ahah()

((WORD_MINUTE in text)
((WORD_NOTIFY in text)
) :

self.I_am.angry()
self.lip.repeat (text)
minutes = get_ time (text)
if minutes != 0:

or (WORD_HOURS in
or (WORD_TELLME

self.tim.run_timer (minutes)

elif WORD_SHUTDOWN in text:

#ifndef

#endif

self.I am.angry()
self.lip.repeat (text)
self.greet.end job ()
NO_SHUTDOWN

subprocess.run (SYS_SHUTDOWN)

else:

text = "'
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if self.wakeup == AI_WAKEUP:
self.I_am.serious(
self.greet.yes ()

self.wakeup += 1

if self.wakeup > AI_GOTO_ SLEEP:
self.wakeup = AI_SLEEPING

return text

M DOIRNIRE 725, BIGEEHL, VA7
T U — REBRW-aGEEE LS., FTEDE
EErFEITLET, :@&%?m BAF T HLR B 5] &

LTERELTEY, HICEKITHY £EA,

BAECIL, AABO M S ETAS =

W LET,

=5 2T,

test interpreter.py

/* test interpreter.py MAMERE Y 2 — VRRGE
WK : 2020/4/4 Chuji
AR -

*/

#include "interpreter.py"

AI = ai_interpreter(
try:
while True:
text = input( AFEMS: ")
AI.interprete(NAME_KAONASHI + text)
except KeyboardInterrupt:
pass

ZORAET R VT AT, FH—D SSHEMNL HA
mEFEANL, v A0T y7°17~ R&EfFHF Mz
interpreter IZIE L E3, H_D SSHETEHEFHAEY
747 k., Web#—,3—_ Open JTalk %\/:0)
Redis FF— AN ESIN TV D NER L E T,

D SSHED a2 —DHIC, F5THAREMD é»
FLLFE L,

1: S cpp -DNO SHUTDOWN test interpreter.py
>test.py

$ python
EMOTION:

EMOTION:

EMOTION:
HAGE
EMOTION:
H A
EMOTION:
HAGE
EMOTION:

EMOTION:

EMOTION:
H AR
EMOTION:
HAGE
EMOTION:
HAGE
EMOTION:

AAEEM D
AAEEM D

AAEEM D

RS

test.py

I am happy.
ZATHIE

I am fine.
bdH

I am concerned.
BixLo

I am happy.
Z AT

I am sad.
VN E AR

I am smiling.
SXGL5ie

I am smiling.
A HIFTH 2

I am normal.
& x OUHTH

I am normal.

ko Tmb# AT

I am interested.

&I oET

I am interested.




AAGEMT: Y vy MU LT
EMOTION: I am smiling.

$ python popper.py mpc & python popper Webl &
python popper.py Web2 & python popper
OpendTalk

Text: Aah.wav from: mpc SEVS G O
Text: ZAIZHIX from: Web2

Text: Ahello.wav from: mpc

Text: 5 HIL202044 A 4 B, LHEHTY from:
Web2

Text: W from: mpc

Text: 4 HIZ202044 A4 A, LA TY from:
OpendJTalk

Text: Iahah.wav from: mpc

Text: ZAIZHIX from: Webl

Text: Aah.wav from: mpc [z AlzHid)
Text: ZAIZHIX from: Web2

Text: Ahello.wav from: mpc

Text: Iahah.wav from: mpc

Text: LV from: Web2 B [hdh] ~0iH
Text: Iyes.wav from: mpc
Text: BITLD from: Webl THBIXLH )

Text: Aah.wav from: mpc

Text: BIXL I T WET from: Web2

Text: Agood morning.wav from: mpc

Text: Iahah.wav from: mpc

Text: ZAIXAlE from: Webl [z AE AL
Text: Aah.wav from: mpc

Text: ZAIEAIE from: Web2

Text: Agood_evening.wav from: mpc

Text: Iahah.wav from: mpc

Text: WETH from: Webl A EL
Text: Aah.wav from: mpc

Text: 4. F# 5K 26 0 CJ from: Web2

Text: 4. F1% 5826 9 CJ from: OpendTalk
Text: W from: mpc

Text: Iahah.wav from: mpc

Text: AfiFF? from: Webl Al 2 |
Text: Aah.wav from: mpc

Text: 4, % 5826 /9T from: Web2

Text: 4. Tt 5 K26 43 C¥ from: OpendTalk
Text: W from: mpc

Text: Iahah.wav from: mpc

Text: 4 HIZMHA ? from: Webl 4 BIXfTH 2
Text: Aah.wav from: mpc

Text: A HIX 202044 A 4 H, £IEHTY from:
Web2

Text: A HIX 202044 A 4 A, £IEHTY from:
OpendTalk

Text: W from: mpc

Text: Iahah.wav from: mpc

Text: X X 9IIfMH from: Webl [ x50 H)
Text: Aah.wav from: mpc

Text: 4 HIX 202044 A 4 A, LA TY from:
Web2

Text: A HIX202044 A 4 A, £IEHTY from:
OpendTalk

Text: W from: mpc

Text: Iahah.wav from: mpc

Text: 53 -72H#H X T from: Webl [5 5fE-726
% T

Text: Aah.wav from: mpc

Text: 1 HFEXA~v—LEBLE L7, from: Web2
Text: Atimer start l.wav from: mpc

Text: 5 DZICBMOLELFET, from: Web2

Text: W from: mpc

Text: 5 RICBHMOLELET, from: OpendTalk
Text: Iahah.wav from: mpc

Text: +HOHICHMLET from: Webl [+ %lcmst
<J

Text: Aah.wav from: mpc

Text: 2 ZBHAA~—%BEEILE L, from: Web2
Text: Atimer start 2.wav from: mpc

Text: 10 BRICBAIGHELET, from: Web2
Text: W from: mpc

Text: 10 ZRICBHSHLET, from: OpendTalk
Text: Iahah.wav from: mpc

Text: Y v MU LT from: Webl (v v v hH T
LTy

Text: VAT ALEV Yy U LET from: Web2
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Text: Aah.wav from: mpc

Text: X 97H from: Web2
Text: Ashutdown.wav from: mpc
Text: Ibye.wav from: mpc

MORLTHEECE DL 9. Z7 A VAN TED
Rt m 77 02 HELE L, VAT v 7D
— RIEIMGFET 2 77 A CIBME, A7 741
test_interpreter2.txt ®H1 o H AFED SLFHIZI Z TV
FT, VAT v T T— ROBAIME W
B RO ZOOLE TINS5 2 L2 HRTHA
FEMz TWET, FERITBE L EEANR,
test_interpreter2.txt DNAENH TR L TAHA T ZE
A

test_interpreter2.py

/* test interpreter2.py MAMEIRTE Y 2 — LIRGE--7 7 AL
N AN

#INL : 2020/4/4 Chuji

BT -
*/

#include "interpreter.py"
AI = ail interpreter()

try:
while True:
text = input ()
print (text)
Al.interprete (text)
except KeyboardInterrupt:
pass

test_interpreter.txt

HAF T AT HIL
HAFUEIELD

B AT AT
AT N E TR

T AF AT 2
AT A BT 2
NATVE X DIFTH
AAF 5 kot A T
AFF %I EET
IFAFT vy R LT
IAFTHH

ZAEHIE

Bixko

Z AT

7.7.7Al TP U EBHEAR  kaonashi.py

RKBIZAl = PP T RT AOEHEE (KK T
% % kaonashi.py #&%&t L ¥,

14

BREECT NI RICLL T O~ 7 v affio TWET,
Al_DEBUG |Z FHZ.DE ¥ = — /L interpreter.py % I
FE A & 7 interpreter_stub.py IZE & # 2 £9,
RUN_ALL Z#define +4UZ. o7+ 27 4 (B
. JERh. Web h—/3—) A _XCEB)L £,

’s’lqlg‘.




~ /7 #ifdef #ifndef
AI_DEBUG |interpreter \CA¥ 7 |interpreter.py Z{# 9
RS
RUN_ALL YT UAT AERBT D | VT AT AIFEB LRV
DEBUG AAFEM B X ERRZT D | RFLARWD

kaonashi.py D~ 7 & 3%

kaonashi.py DFEREIZHLM T, BTV 7T A7 KL
FFEY T VAT LEEH L= 5, REDIS_TO_AI %
BRI BTz HARIET % A b & A fie ¥ o —1
WZET T T,

kaonashi.py

/* BERRy M AF

WK -
TR

2020/3/28 Chuji

*/
#include "include/gpio.h"
#include "include/use-sys.h"

#include "include/use-redis.h"

#ifdef AI_DEBUG
#include "interpreter stub.py"

#else

#include "interpreter.py"

#endif

#define RUN_EAR './run_ear'
#define RUN VOICE './run voice'
#define RUN WEB './run web'

/* EEE o ZDREE) */

#ifdef RUN_ALL
sfork (RUN_EAR)
sfork (RUN_WEB)
sfork (RUN_VOICE)
#endif

/* FATV =T NOERK </

fifo = open_FIFO()
AI = ai_interpreter()

try:
while True: /* HIVIABRRFFHIZADFIE */
tag, text = fifo.blpop(REDIS TO AT)

#if DEBUG

print ('AI received: ', text.decode())
#else

Al.interprete (text.decode())
#endif

except KeyboardInterrupt:
#ifdef BCM2835
GPIO.cleanup ()
#endif
pass

L2773

FAREA & 7 interpreter_stub.py 1%, % &7z A AGE
Fx A N EFFTHET T, SF 0 Al_DEBUG
Z#define L7= & X1, test_earpy &[A CEIEAE T
L&Y ET,

interpreter stub.py |
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/* AT MBA LV Z—T V2=V ETLHAZT
#IWK : 2020/4/5 Chuji
BRI -

Class: ai_interpreter - H AGE A A iR
JE A -
7L
(e
interprete: HAGET A NOMRE FIT
*/

#include "include/use-redis.h"
#include "include/AI_commands.h"
#include "include/AI.h"

class al_interpreter:
def _ init_ (self):
pass

def interprete(self, text):

print ('Text to interprete: ', text)

KiFED 72 Al_DEBUG % #define L T, Redis
pusher NHLAEE DT A M &%k £9, ZOEMET
ILEARFEDOEIREZIT > TRV D T, EARTFA
FNCHhizb b Z g 7,

1: $ python pusher.py AI
Hello World!
Pushed: Hello World!

HAFT . ZACHIE
Pushed: W AT ZAICHIE
2: $ cpp -DAI_DEBUG kaonashi.py | python

Hello World!
NAT . TACHIX

Text to interprete:
Text to interprete:

Al = DU OBERFHIIL TR T T, RiTkE
T, VT VAT A EMAE DT EEZFEM LT
3 A

a7L. BEROORYRE(ZED 2)

AAROBRy NHEAiD, KEHRaII VT LT
VERMERTCHET, MESHELETH?
BT ORI FIT ?

1955 mAR v h=% (RiAHER)

1963 k7 b A (FER®R)

1963 #kA 28 5 (BEILSEHE)

1966 ©ARZ Y (FREZERK)

1972 =V H—Z GkHEE)

1974 BAldheRar (fJ HREKREL)

1979 BNk LU L& A (RAIEE, BEET)

1979 N EAT g4 —3— (A— =% L FRa RYHE)
1981 Ry b 8bLhi (fi/HRENKER)




8 Okrs4JOFEMEEMNETIVICHITTOREE

MiEE T, fErRy b THFFy)] 72—X3
(e "2 A7) OFFHE, YT RT LBELO=
—F T EREERITVWE L, ZOETIE, WME
2Ry & LTORAEHRFTMEITV., 72 —X 4
(GEREET V) OBRIZMITT-EE R L ET,

8.1 =g

FNTIIH AT AEB LT, BfEEZHRL TAE
Lx9,

811U T L RATFLMDIE EIF

BOE., BMERHER L ARN LY TV AT L% H b
FChHET, BEY 7 25 A3 CPUKRIZE S
DT, LIES L OIXEHDTIC (RUN_ALL X
#define L2 T) #H 5 - LicLEd, Tofkb
V. Web $r— — LIEEEH T 2 AT A% FH#)CiH)
LET,

$ ./run_web & sudo ./run_voice &
$ cpp kaonashi.py | python
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H $ cpp -DRUN_ALL -DBCM2835 kaonashi.py | sudo python ”
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ORI TIRENIR - TL 5 E TORMAZ > THE
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8.3 EIEETNIZDIT-®EEE

o N A TEMESETAHDL L. FFIZkOZIER
EWELZL 2D 9,

1. 75 aink oD WUBRIRF ] 2 A0 L 720
2. BIERBEL bo L BN LW

3. BAF T WebicuiRy k& DOEFBREAZ R
L7z

FIEET N CTEREZBIRELETE, ToOHFHE2HRH
LTHEEELL D,

8.3.1EF R AN s fE
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F9., 7x2—X2THTo=FIET, ZDOH—,—(Z
Julius A4 > A b= L7=6, BEFEXry NU—7
BHTZETIE—NCHEEILET,

$ julius -C /home/chuji/dictation-kit-
4.5/main.jconf -C /home/chuji/dictation-kit-4.5/am-
gmm.jconf -input adinnet -realtime -cutsilence -
module

P —/3—"C Julius Z L4 2
%71 adinnet (TCP A"— h#%75 5530) L\»9H 7'

farzffioTnET, ZZTHE-TWEAE T g
VLT EBY T,

—-cutsilence | 4

XA ORI & BT D

-module EFVa—)LEF— RTEINT (7=2—X 3 LFL)

P —N—TD Julius 7> 3

Raspberry Pi ZERO T, HF&7 VX NMEHIZL
T, =R ZEo TRV T, ZTDOIHD
adintool £\ 5 71 "5 K%, Julius D—EE LT
BEIZA VA =L ENTHWET,

L L. ORI Julius OFEEREZTID 7 7
ATy hEREL TEBMNERHY £9, Julius 1T
HAENRRN D Bl EFETOZITIY Z2HE4 L
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LT, earpy NZEDOFEEMHEZES, A7 —
N7 7 A tep.h TERLIP 7 KL A% HEN

(127.0.0.0) 76, B—_R—DFNITEHL, v 7
© 4 REMOTE_JULIUS % #define 9" x1X OK T,

tep.h (BUEREFTO A & HRFCRT)

#ifdef REMOTE JULIUS

#define TCP_LOOPBACK ‘192..." /* ¥ —"—DIp 7 Nl
A Z IS */

#else

#define TCP_LOOPBACK '127.0.0.1"

#endif

e AR 3 5 7=, Julius d XML H ) & 585k 5
EFRTAHIIICEBLEYT, 3oV T Yy
D BT AIRE A, b —EEAL TBEET,

1. EFFH—3—TJulius (F
7)) &b REFTEL

2. Raspberry PiZERO T2 74 7> | ear.py %t
B L., Julius 122k L CRBakAS 2= 1T HLD &
T B

3. Raspberry Pi ZERO C adintool % &) L,
Julius IZEERE L CHFEFE2END L HICT D

FiExry hU—7 A

EFTH1DOSSHETY 747 b earpy #3iLb I
FT B, WIZH 2 0 SSH % T adintool % L) L

F9, TOE2OSSHATIH, —"—DIPT K
LAD—HZHIFRL TND DT, I ADH——
IHDbETLIIEE N,

1: $ cpp -DTEST_LINE -DREMOTE_JULIUS -
DHEARING_TEST ear.py | python

FFa I=XUS

2: $ sudo adintool -in mic -out adinnet -server
192.168.:- —freq 16000

-C RET 7 ANVDIEE (7=—X 2 LFEL)

-input HEREANOEE (v bV —7i%H)

B
-realtime TR A T EY s BT A D B

Julius 7 74 7> N EEFE AN ZRET 5
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8.3.3h 747 Web HENDAERE

7u b Z AT D Web A A—=TE, Al VD
FEICHE X B LD OBRAREN 25720 T, HEY

WCHEFH T, b &b, Hayome LIiED
JERRIZE R L TR LW E B ET, SNSDA A —

%‘fﬁgﬁ LT\ T@J: 5 fcﬁ@‘ﬁ%’ﬂﬂ‘f‘ L/‘(%‘jz ]._/7‘;0

wEORY b HAFS

BlEFLED
DlEEDITENET
WAl ?
IEIEWEF #5263 T
2HECHEET
3BHYAN—FERELELE
2RBICBHSELET
3B/YAN—OEENESZLEZ
HOHED
EDNELELT

TR MEILR O, MEEORBREE X ZICEY
MNEWVH ETT, SNS TP — —TREFE LT, i
EOBELRLZENTEDLEITR>THNET,
LPLIZTIE, BATTTUFERRZDHZ &I
L. V—_"—=13LRiOLDOR™EZ DL LI LEL
7o MErRy NOBEEZHATHE VD BT
X, 770N ER L T LDERETESTEND
T, TAaURESHADOETRL LTWERA,

BRFEREIT101TE L, Tz & xiddin
(—FLEIZEREINTVWD) bOEHLTWEE
T, BOEEITIIRDO LI £ L,

HTKf¢774W@T$6fbt%“> DT
OOERETTY, TRLTWDDIE, Eitg%
%ﬁ#ét@@%ﬁﬁﬁf\_@%fﬁﬁbiﬁo

Web if.h (BE&EFEATOLRT & HFFTRT)

/* BiRy D Web A VX —7 = —AEH

WIHK : 2020/3/19 Chuji

BRI - 2020/4/11 3IGEGEEIERR . I A T FoRiBN
*/

()

/* html N—=YDFH A */

#define WEB TITLE FONT size = "4" color="red"
#define WEB_TITLE FMEFE0Ry b VAT

/* ALA N — NDXRET </
#define NAME FRAME frame
#define NAME ROBOT robot
#define NAME MASTER master
#define NAME BLANK blank
#define ID FRAME 'frame'

-82-

#define ID ROBOT 'robot'
#define ID MASTER 'master'
#define ID BLANK 'blank'

/* AZA)T— K x/
#define STYLE FRAME
height: 300px;

.NAME FRAME{width:
border: solid black thin;
background-color: lightblue; bottom:
20px; }.frame{width: 350px; height: 300px; border:
solid black thin; background-color: lightblue;
bottom: 20px;}

350px;

#define STYLE ROBOT .NAME ROBOT {background-color:

white;text-align: left; color: black; border-
radius:15px; margin-top: 5px; margin-left: 10px;
margin-right: auto; width: fit-content; padding: 0

15px; }

#define STYLE MASTER .NAME MASTER{background-
color: palegreen; text-align: right; color: black;
border-radius:15px; margin-top: 5px; margin-right:
10px; margin-left: auto; width: fit-content;
padding: 0 15px;}
#define STYLE BLANK
lightblue; }

.NAME BLANK{background-color:

[* TRRT 4 DA —LRE </

#define COPY ATTR(y,X,attr)
document.getElementById(y) .attr=document.getElement
ById(x) .attr

#define SET ATTR(y,x,attr)
document.getElementById(y) .attr=x
/* KRR E */
#define CHAT LINE (x)
</div>

<div id=x class=ID BLANK>

/xR AFUGESE */
#define WEB_ID_COMMAND
#define WEB_ID_ROBOT
#define WEB_ID MASTER
#define WEB_ID_ IMAGE

I0_EVENT_COMMAND

I0_EVENT_ROBOT
I0_EVENT MASTER

I0_EVENT_CAMERA

(%)
/* AT EHR RN~/

#define CAMERA IMAGE 'camera image'
#d DEFAULT_ IMAGE 'kaonashi.jpg'
#define DISPLAY IMAGE_SIZE ‘6407

/* REEERIRER </

#define CHATS 10
#define CHAT 'chat'
#define CHAT1 'chatl'
#define CHAT2 'chat2'
#define CHAT3 'chat3'
#define CHAT4 'chat4d'
#define CHATS5 'chat5'
#define CHAT6 'chaté6'
#define CHAT7 'chat7'
#define CHAT8 'chat8'
#define CHAT9 'chat9'
#define CHAT10 'chatlO'
#define _ WEB_IF
#endif

BAIDBINE X, RAHOEMEZERTDAFA
Ji— 1k (CSS) TY, RO MH, MERY
72 8% SNS DA A—ITEDITHEIITHRELT
WET, Z05H, HWHORE ZENEICEDE
TEWT 5 width:fit-content & W I EIZE

%@75&#?@% LEEA (PO E woi

\Z725), LaL., FAD Chrome Tz s L,

% L7 THEMTITARVOTERALE Lz,
T UV OREEFN, ENCAbE TEOARTE
EEFTIERICHENEOND (EEZKRLS) OTT
2, mE RO TIEDE Lz, CSS DFELWEIIXA



M350 T, HERDOH A NIMOTHERIZH T2 > TL
7230,

RO< 7 vERIT, FTOTONEZ TS EOTIC=
=I5 FmE L, ~EFTFTOTEZHRETHFmE T
T ATHDIAT L K< Lo THEZ RN
FTVOT, ALT<FHTRICR>THET,
RBEOBINL, ZREHICBET 2 E£TT,

HTML SCEO Y — R I TO L H 1270 F L,

index.html.source (SEFEFTOHARTF L FFETRT)

/* T IFNGOEMEM index.html 7 7 A LD Y —A
WL 5 2020/3/19 Chuji
B 0 2020/4/13 —- XIGESENRIEER . i F R BEIORT X
VE AT DR cpp TUEET S Z L
$ cpp index.html.source | python cleanfile.py

>index.html

*/

(Hr i)

<script SCRIPT SOCKETIO></script>

<style>
STYLE_ FRAME
STYLE_MASTER
STYLE_ROBOT
STYLE_BLANK
</style>

<script type="text/javascript">

(H%)
/* FORESR OB */

/% KFEFEROA 7 m—L x/
function scroll (msg) {
for (var 1i=CHATS; i>1; i--){
COPY_ATTR (CHAT+String (i), CHAT+String (i-
1), textContent);
COPY_ATTR (CHAT+String (i), CHAT+String (i-
1),className) ;
}
SET_ATTR (CHAT1,msg, textContent) ;
}

J* RARB—Da<w R o/
mysock.on (IO_EVENT_ MASTER,
#ifdef DEBUG
obj=document.getElementById (WEB MESSAGE_RAW) ;
obj.textContent="Master's words are received:
"+msg;
#endif
scroll (msg) ;
SET_ATTR (CHAT1, ID_MASTER, className) ;
1)

function (msg) {

/* Ry hOISE
mysock.on (IO_EVENT_ROBOT,
#ifdef DEBUG
obj=document.getElementById (WEB_MESSAGE_RAW) ;
obj.textContent="Robot's words are received:
"+msg;
#endif
scroll (msg) ;
SET_ ATTR (CHAT1,ID ROBOT,className) ;
1)

function (msg) {

/* RO </

var counter=0;

mysock.on (IO_EVENT CAMERA,

#ifdef DEBUG
obj=document.getElementById (WEB_MESSAGE_RAW) ;
obj.textContent="Robot's words are received:

"+msg;

#endif

function (msg) {

-83-

SET_ATTR(WEB_ID IMAGE,msg+'?'+String(counter),src);
counter++;

1)

()

/* HTML EZEH */

<center>

<font WEB_TITLE_FONT><b>WEB_TITLE</b></font>
</center>

#ifdef DEBUG

<p><div id=WEB_MESSAGE RAW>Y —/N—nBDZAFT —4
</div></p>

<p><div id=WEB_MESSAGE RAW2>7 7 UHNHDREET —4
</div></p>

#endif

/* HRERIREEK */

<center>

<img id=WEB ID IMAGE src=DEFAULT IMAGE
width=DISPLAY IMAGE SIZE>

</center>

<br>

/* REEFORFEM */

<center>

<div class=ID_ FRAME>
CHATiLINE(CHATlO)
CHAT LINE (CHATO)
CHATiLINE(CHATB
CHATiLINE(CHAT7
CHATiLINE(CHAT6
CHATiLINE(CHAT5
CHATiLINE(CHAT4
CHATiLINE(CHATB
CHATiLINE(CHATZ
CHAT_LINE (CHAT1

</div>

</center>

)
)
)
)
)
)
)
)

(%)
</body>
</html>

BHICIIA XA L — bEBWTHET, ROBK
scroll [Z, J/ARITOAZ v — L% FTT 57D, L
MOIEFIZOE D TORFITORNRE AT A V%2
v—LEd, BEOE®ZT, ZELETFA Me—
FETOITIZE R LET, Socket.lO DN KT T
IE, ZNERERH LT, S THAF ALy —
FEEALTHET,

BRICEiEERAT 28EEZ HTML TER L TV E
+, 178 CHATS %#{fi» CHEIVEK T 52 & b T
B DTN, STEERE LCRIR L, AT
INEDLIICHRELTWET,

- -
— —

T b A TEELEZ TCEESED L, VAR
R R T2 Z MM F3, BNTR AP H
<. 77 7% Chrome 23394 T,

8.4 RIEETI-TENT HHEEDBRET

Ju N A TOEEER T, 72— R4 FEIFEET )V
TEMNT AHERE L LB TFEREZRFT L TBE T,



841D FRR

fERAR Y NEOXRFERBARRLDOICRD XS, i
HARREESLICHEESEET, Bl e hd (47
T, YHRREHI R WAEEEZ T CICMAAA TN E
L7z (TEoLEzH D 3TEE),

RERY 722750 220 R

BiIL S (T by A FTRER) BiEEH T8 nES

ZAEHIE (Fa R & A T TR ZATHiT
AT (Fa R F A T THEER) ZAEAE
BYTH (Vr vy hE U ERD) BT HLIN

SEOmH (Yry MFUEED) Skoin

HoArLd E9WZLELT

F<Roe (F72FT TTKAI S HYRES TENET

WNRETT R 95T
B TT N BOFEETIERATT
BET (F7iF Thzxhzx)) N

gl (F721% TIRV) TREH LT EEn

BN 2 B

8.4.2E{& 1%

A T g & BLD A AT Python TRLERS 572D
GATF VA A=A LET, EHEF AR
Ea—aiigEqnNTnbd eV E@BRH-7-0
T, AR —FTELIZPRALTHAELLR, TER
MoTzDTA LA M=V LELE, TAEEA VR
—hTEET,

$ python -c "import picamera"
Traceback (most recent call last):

File "<string>", line 1, in <module>
ModuleNotFoundError: No module named 'picamera'

$ sudo apt-get install python3-picamera

$ python -c "import picamera"

ZDTAT TV DFENTAZONTIE, A=Y
(https://picamera.readthedocs.io/en/release-1.13/)
LTSN,

INEEST, AT THRE LIZE®RE (77141
4, image1.jpg~image5.jpg ZHEWEDL LN 5)
Redis 3 —REDIS_TO_DISP ~¥% 3 #8717 5 A
EAED £ LT, BT 7 A 1L Web ~— LA L
7 4 L7 U (home/chuji/kaonashi) & & £,
AWM AMZ D720, WOBEET1IPHHFOLIITL
F L7,

test_camera.py

/* AT E R
WIhK : 2020/4/13 Chuji

-84-

S BT
*/
#include "include/use-redis.h"

from time import sleep
from picamera import PiCamera

camera = PiCamera ()
camera.resolution = (640,480)
image = 1

fifo = open_ FIFO()

try:
while True:
file name = 'image'+str (image)+'.jpg’
camera.capture (file_name)
fifo.rpush(REDIS TO DISP,
image += 1
if image > 5:
image = 1
sleep (1)
except KeyboardInterrupt:
pass

file_name)

ROBGFER L BDOETHAETE £7,

8.43EBET

R LW 27 oI RTEHE21cLFEL
I9, P—R_"—FbFvEbLYEHA, HLWV
Redis % —REDIS_TO DISP {27 7 A L& M- T
< HDT, FN% SocketlO I A vt —Tff&E A
YhELTEETIHDEEBNLE L, 77 0%
MBERINZURLDH B, 7LD #&EAEF, <
TOMRICHEL LT, OIVETTTZ AV ERL
E3c N

web-if.js (CIEREATOARIRFETRT)

/* BERRY M web r—s—
FYV VI REa br—T
IR : 2020/3/19
HR 0 2020/4/13 === A 7 {4 T EHE N

x/

(HhR%)

var filepath = CURRENT DIR + request.url;

var pos=filepath.indexOf ('?"');

if (pos != -1){

filepath=filepath.substr (0,pos);

}

if (filepath == NO EXPLICIT FILE) {
filepath= filepath + INDEX HTML;

2017/6/5-2019//7/10

}
fs.readFile (filepath,
filecontent) {
if (l!error) {
response.writeHead(JSiHTTPisTATUsioK,
JSiﬂTTPiHEADER(getType(filepath)));
response.end(filecontent, JS_CHAR UTF8);
}
1)
}) .listen (PORT_SOCKET IO);

function(error,

(i)
/* Redis M LTZAI TP DA B —Tx—RA */

var in_queuel =
require (JS_REQ REDIS).createClient();
var in_queue2 =
require (JS_REQ REDIS).createClient();
var in_queue3 =
require (JS_REQ REDIS).createClient();



https://picamera.readthedocs.io/en/release-1.13/

var out_gqueue =
require (JS_REQ REDIS).createClient();
in_queuel.flushdb();

in_queuel.blpop (REDIS_TO WEBL,
show_master) ;

in_queue2.blpop (REDIS_TO WEBZ2,
show_robot) ;

in queue3.blpop (REDIS TO DISP, REDIS NO TIMEOUT,
show_image) ;

REDIS NO_TIMEOUT,

REDIS _NO_TIMEOUT,

()

function show image (err, msg) {

show (IO_EVENT CAMERA, msg[REDIS DATA]);

in queue3.blpop (REDIS TO DISP, REDIS NO TIMEOUT,
show_image) ;

}

HTML SCEOUEEREFTIE, Z ORISR %2+
MxtzzD7 74N (FFHS) TRLTHY F
T, A7 — K77 AL web_if.h T\ THIREE
"C“—g—o

ETH LA X OB ZBINLET, Z Oy
iE, TCHNCRFRBAEFR R LD LRI U~ 27 an
ExET, FWEDLLIET 7 ANLET T UFICE
IREEDE, BNCERE L7 74V (Fyr v =il
AoTWN3) ZRRLELSIELET, 774 4D
BAIZINT A—=ZWxx LT 2D1E, Fr v v=h
D OFAHIAHEEIET B2 TT, T A—F T
—R—NTERELET,

B E IR, WIS AT o (Bl
FAMITEENTHERA) 2ERIETREE
TR, FHLWT 7 A L4 Socket.lO /7 L Tiab
ST&EDL, ZOIDEFESTEFHLET, HED
YA ANREPD->THRWE DT, width ZE L T
BEET,

SAICSIR
5H(22020F45 13HARETT
Blakd
R&ESTFNET
WEFD
WEFEINAATT
ZHRCBAT
1BYA V- EERLELE
1@5 - ORMIRELE

Web #—/3— & HTML 3¢ index.html % i i &
L, Web r—"—Z @@ L £7,
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test_camera.py # ELHE D &, 7T UV LOFRRE
BRavEYDOLIICHEHINET, TNTHAT
DRERE Y MRRETEXL LRV ELE,

8.4.4ANVREL. ZRATEE. AYER

WBHIOFHETIZ, [HAFT, ZAlchbix) Li#FE
MF7=6, HFOEEZAT, TOOXA, ZAIZH
d EIRFETHIEEEXICVWELE, 77U RE
E-oCTHIATELOTTR, FEHHAOEELED D
ONERE RO & BIETREAYOFH L BERIL D
SltmEEROT, BEILICTSZ EICLELE,

ZFORbY ., AN (HDHVZTNV—T) DEEEH
ST, A= NTH8EES T LS LEWEST, 71
ETNTIHOM LA A —/VT 2% BAEA N TT
WHDT, TOUEfFE L CREHEEZIZEL 7,

8.45ME - REK. XREL

2Ry RARKRIZZRVERIZ, ¥ —F%y MREET
AFLARTNIE 20 /A, ZHIIE, BAIREREN
AEENTNWDEZ 70 R —bRZFHLEL D A
WET, 2FY, Av—hAE—F—ZhD LWV
ZETT, ZZICTHEICIRSDIE, BIEOEF v
Y RRETIX, 7T 0 NIRRT 5O, £Da~
VREOAE LRI EVW) ZETT, T
[BHORZL? ) LW H VT EEFZ LT
He, FOEFHET—XT Julius BME->TLE-T,
EZIZbE-oTWERA, BEXHNDHIEIFXLUTO
LB TY,

A Julius R L7-HAFET XA N2 BEFT —X
WWRLTOBZ 77 RIZED DT D

B. Julius Bk L7 HAFET ¥ A h&2 27 T U RIZ
EVOITD

C. IAFv~mBL T, 77U RICEmIE, b
LTI 7Y ROMBAEE D

—R LA, BIRECHAKRESITTN, IH
FTF, TLIZHIBRNT] - [T HIcEEE
Liz) = 7L, SHORKUIL? ) LW O REE
W2, MEREUNALET, T LV ERWNE BN
A<w— N2 EBWET, Google Assistant Tik, 2
RETFANTEY DT B HEDNAHINTOE
T Alexa ThH, BFmik (ASR) /A /2L

. EBEHASTEREM (NLU) ICE0 S5 2 &R
T%%of#ﬁx 77 (= R2ARAEESNATWD
NHEDT) RWERBRONGT, 3 <IiidfEx
FH A,



RER 722550 220 i

THORTTHIE? TLIYBEELLET

(7 V7 Y OEFENRRL)

WL DERLNLRANT U EHZT

FFEET VL CORKIEH (Alexa DHE)

8A46ERLTED MP3 771 ILDFE

T ML T TRoTFF T 7 A E, T wav
Tl E2ANRT T R —ERARNIK
X, JERES TRe R AL, £ <X mp3 BT,
aplay ’fAETE 2 DlE wav 7 7 A /L7Z1F T, mp3
77 A NVOFEEIZIF 2~ 2 K mpg123 NSLET
T, WFEH L DT ot R UCREICES &, F
EDOZA IV TTRENEHC DT EET,

R E5R 7 7 AN EFEN T o5, BEFED
FA4 77V P, AL THE LK, pygame 13E
BlE LTELSBIHESNETD, EF 77 AL
TV r— b (JEEE) ZHAsMo THAETLZ
ENTEERFATLEL, ARIDLND X1,
python T/ —AZFKET D7Dy r—U T, %
DLBENIRPoT=DTL L D, —FLELTWIZD
BDETAHEZHFEZDVLC EWHIFT A TFUTL
Too ERBIEZTRIORLET,

=
=

vic D#fE BAENE

MediaPlayer () E Y a—/LOIHIE

set mrl(file) THET 7 A NVOFEEHERT S

play() HE7 7 ANERETD

audio get volume () EEEHADORESE (0~100) 245

audio_set_volume (vol) | HFAEHAEDE & (0~100) #HET S

get state() BRENEARNE D DEMD

vic D72 B

VLC ZDHDOD%IZ, Python 74 7 F U %A A
=L LET,

$ sudo apt-get install vlc

$ sudo pip3 install python-vlc

Python x#&E— FCEF 2R L CHAEL L 9, &
BT ANDHDLT AL 7 M) TETFTLET,

$ python

Python 3.7.3 (default,
>>> import vlc

>>> p =vlc.MediaPlayer ()

>>> p.set mrl('hello.wav')
<vlc.Media object at 0xb678e9f0>
>>> p.play ()

0

>>> exit ()

Dec 20 2019, 18:57:59)

[ZACHIT) 2726 OK T,

-86-

RIEHEOEEE L0 T+ 5a8xBNT5
ZEIZLET, DWTIZ, HKE—HEHHXLLOIZL
L9,

REHREE Y 2T P 3

b Lk E R CHELT O BVOFTE S T

Hrob/hNERFIZLT ZOLHVWDOFTE S TTH

TR T TWobETEH] ZHVET

BN LA

python-vic 1 5 - CRIENRH Y £ L7z, root HER
TR (—ERIXENN T, —ERIEE e ) B8
ERHZOTY, oW 77 ok 213 GPIO REE
Zff 5 DT, root #EE (sudo) THEENSH 25 MR
HYVET, Flo, BEREAKRICATTES RIF XD
LT B L. root HERIZ/AR>TLEVWET, £ b E
IZIXVLC OFAT7 7 A MIZFE AN T T ENT HE
DENNTWETD, EBEEZTLY . voice.py 7217
F—a—E LTENTZEICLES, 170
— K7 71 /L kaonashi.h ZZH L T 72 &,

8ATHAIEE

FRERANC e 5T DX DIRET, XA ~—L X<
ICWET, a2 Z &I Linux iZi: THRE E LI
1 BRENRZ2 VWD T, XA ~v—T R EUE L
FHENMTECT, FEFRIRO @Y RB O
FTN, XA ~—T OB AREDOE FMHE 2 58BN
1220 FE LT,

1. A SR ERA E CORREZHA L, %
OEA Y —7F5

2. WYL DR Y —F &ML, FBERZ %
i X 7= R T 5

7T —sEBAOMmTEBMLET,

RERY22FE Y 20F R

OfleolebmbE T (FLH) OFSA~—xEBHLELE

OnthickmbE LEd

OO 2 T2 HH AT OFFA~—%ZlBLE L7

O OB bELEY

(AEIRF ISR o7 b (FEHH)) OFBZ A ~—DRHNIHKE LTz

IRFFR A B DA 47

848REI SV FY—ER

AARFET ¥ A N CERZZ T TN D 2 D5
Mo T35, Google Assistant 2 5 Z &I L F
9, Google Assistant |ZIKFEDT F A FHIK L T
No50T, ZhE WeblcbERT5ZE%Hil

F L7,



9 EHETILORSR

AIEORFHIESWTEIEET NV (7 =—X4) %
BB LET, ZOETIE, VT VRATLARLEY 2 —
NOBEFERE L L OETH, MAOHKIMNS,
7 F TITTEY =L O, LU\T%E@%E‘EEE

. THEBEBRWTAERE LT, EEREIIEIEIC
mféfwéb\@ﬁ IR £ TOHIERNDED
FEHATED2ONLTT, BROMFKIZH S T 0
Vel NI ANEL T — RTRL TTO
TrANERDLZ ENTEET,

9.1 LRATLERK
FEIEETNDOY AT SR (EEYa—)b) ZRIC
%LiT 7u hE AT ERTEMEZ > T E
TN, TTETORHAZFHATHIUE, %5 Z &%
AQTARCD SUAY: S I

SR —/N—

EERHE
H—/N—
(Julius) )
S
Webt—/3—
(web-if.js)
»
REYITLRTL
BEYIVRT (
N N EfRAS
BEEAR BEEAR »|| (camera.py)
(Julius/ H—N— [P \
adintool) ) (ear.py) ) <
HERR (eve py)
(interpreter.py)
BAT—YTVRT L

7 3
A—JLEE el B2 BA4I—
(sendmail.py) (time_keeper.py) (timer.py)
REWITVATL

E--—P.N 3
BRFTLRTL gEme |l E'(gpzrfﬁ
(mouth.py) L Jtalk)

FuMRR —>|
(use_cloud.py g
askGoogle.py) (&% )

i etal

(greeting.py) (voic,e Py,
_mpi&,

A—=T4%

H—/N—

(VLC)

. Y

BEYIT VAT L

e BIERER
\ / \_motion.py)
FEIEET LD AT DR

ARNLF IOy Y R TLRM EOIER

9.1

F Rk Julius %E%*B*j‘*/\* ICHEESE D &L
FEoRy hOEE ToOONN— R T BT

?6;&L@@iﬁo~@®vw%7mt/%/x

TAT, BxDBHFLWHALTEET S Z L3k

LIVET,

WEDR Yy FOEFAIL, Julius 23V — =272 0 |
ear.py & adintool 7827 Z A4 7 > b & L CHLEERHE
EERLET, »FLHNTWHDEXFIREVOTT
N, MEEFPEELEEBY O@EEEZ LTy
LB LARZENREIYET, vy FARKOE
v vy N URHoTH, Julius r—s3— %
WEEL CHEREROEL I LIV T, EESMLE
T, vARy BB FICT Yy MY TEE B
—R= G Lo X LIS Y, BEERERAZD
CHETLZERNHY E LI, OS LULTEAR L
TR, BEH LT THYIEE TORBAET
XHHNTT, BITELSBEEZT - TOL VY v
N LEETRREZEH TT,

i, v AF 7oty AT ATRLTEH, FU
EORMBEITRIVEET, TXAMARTANRT
AT TV EFoTNDHEE, BRI AZKT
T 5L, (BITHE) BRZMKL2W2D, Lk
XA T FVREMEZ 2L 2D ERHY ET,
EENIAATDTATZIUTEINIBRREBZY
F L7z, ¥ THIC close L TEIFE AT 5 L9512
LE L,

9.1.27A€X ID £/571=IC

V7T RAERETS5E, rkR DR ENK
STLBHDT, ThaffoTEILGSEEDL LI
LET, D0, ZZFETORY FELEELE

-é—o

Tu N F AT T, RICERFOTn T Aa— R
%@E I 7, FATHEZ cpp THLEE L T2 5 Python

WELTWE L, ZORDDOY VAT T %
S E, Ko T 2DFy=vD 7 vk A ID T,
IHIZFEDOFTuATHD Python D7 ut A ID
500 F£8 A,

Z T A T BEFEIZ L, Python N FE(TTE 52—
REARLTOHL, TNEFEITT DL IICFIEEE
DE Lz, O XA N7RDT, FAHIRL- T
BHREFETTHETTHELOTTN, &Lz L&



WA SN TLE D DEBREL T,
ZLVELL

FHANZAEE L TBL DI, A ~—7 kR (fH
72 fEHHEE AN S) & HTML SCEZIFIC L TWVWET,

oW FIA

9.1.3F At XA~ADES

Tt A IDDOGNroTWLHFTat Rz HEEsE
B, EWOBESEEZ 5012, 0S8 MR Twn
L o 7Fn) #ENET, ZUF—EOY 7 My
IT%J%&\JVC“ T e ZANZE Y AR MER A 5L

WL TBFIE, #7 2t& X% send_signal() & 3179
LT TT, 2—FREBEICHES THNT 7 TR
—obBHDT, %ADFH (SIGUSR2) #fEH Z ki
LELT, Y IINEHES DDA I NV— T 7
A )V use-signal.h ZHE LE L7,

7o 20 TlE, +7 et 20EEMmS fork
(Z2B812 1% subprocess.Popen) E1THEOR Y E4
FEELTRE, HOMMELETARNCF 7 11 A5
¢/7+w<§¢7ma7Aam&&Bm WEA7
a7 MIFKT 7 F L SIGTERM) %160 F
R

BTt 2 GBINL-F 7 ot 2 OQLEEE D 40

#include “include/use-signal.h”
(%)

/* FFukAORBHS */
child = fork([‘python’,
(%)

/* FTaEASNOEIEY ST+
child.send signal (SIGUSR2)
(#0%)

< RAFETHE> )

T AT, VT TNZEROY— B AR

(B _EDFITIE sig_hdlr) P LB 72 ALEE % Rk

L. WBICKT (exit) &5k 2cLET, B
BlEIE, VI FINFEELEAE I T L—A (22T
b 7ev) T, TOHE T, VI FIAZERED
WER% | signal(y 7 T VER, — v A4 ) TR
ELET,

BlEEREX—A— NEIDiAZL (Ctrl+C) THKT
SELEHETAHLE, FrRBRICLRERLY I

(SIGINT) 2%, MoTh K TSELNTL
FWNET, D72 SIGINT THIE U — e 2%
DETTEDLDITHEET OIMLERDY ET, £D
FER. 77 1 & AT except Keyboardinterrupt %
BETLHRLEF R ET,

-88-

FFut A GBI LTS 7 I VALE O Zr48)

#include
(10%)
def sig hdlr(signo, frame): /* #& T 7 /LA */
/* KETRINCAT O WA Z ZIZFiik 3725 */
sys.exit (0)

“include/use-signal.h”

/*x TR T x/
/* ctrl+c BhHA */

signal (SIGUSR2,
signal (SIGINT,
(#h%)

sig_hdlr)
sig_hdlr)

KO a— FTE, T~ ezERZLTWH
HDT, A7 V— K77 A/ kaonashi.h &L
TLIE&E W,

9.1LABANEHRO—FEEE

7a AT TIE, HEVKRUITLTIRN-T2DT
T, BEREOTER IP7 RLART L7 LY
B2 L) DEEO7 7 A VB L TVE L,
EFHEET LTI, TS TEABHR (BT D
FARNRAT — R = =470 ) ZFEHL
7, HIABPFHTIOIERNRLOIC, 2790
STEREELD T, A I NV—RT77 AL
personal_info.h [IZFE#i3d Lo lcd&E L E LT, &
BR7 7 A Tik, —EHOEREHIBRLIZDET L7
DLTWET, AR 7rarsJ sa— ReRHAT
eI, TASOERETALLY, BIEREIC
BOETEELED LTIEIN,

9.2 HEEHIIRTL

RV 727 ATk, Nulius ® U E— b —r3—
RV, ThxfEo) LolctuELE L, —
N IEHABE L, EFE LW QUERNED) Lo
SioTWwS KolcLELEZ, UE—F—r—=n
ROmbienoizb, BRIO Julius ZH L ET,

92149 IN—F274I)

tcp.h TiX, =fH EEZLANIXMETHELE
7)) ODUJT:~I\47“~/\~€* #L. ToERE (B
& & adintool N Eh ) %V A MELTWET,
TuTxel N7 A NERTIEEN,

9.22FFANY—/—

RS — =1, D Julius U E— FHF—A
—iZxt L, U R MZHh DRI ERAET, B
WZRRB L= — /"= 7 K L A % adintool (2% % C
RLYVFET, TRTOY ET— b —"—THEHTEAR
W& X(ZHE, adintool TiE/a< . HAETO Julius %2
B 5L LTHhET,




~VFFat AT ADOEE TR A FE
HLFET, Bl7aeAD 0S 20 L TR TRy
7 F v (SIGUSR2) %#%f5L7- 56, adintool ##& T
S, Julius & D TCPIEFEAINT L Tnb, B A
OB EKR 2D LI LE L, 22 FETERE
Y a—/bjulius.py & LT earpy MO IHFE L

7=

julius.py

/* W72 AT A RS
WK : 2020/3/5 Chuji

CLERR : 2020/4/27 --- Julius Y E&— b —s3x—BNN
BHTR : 2020/6/23 —-- Julius HEGEHL % 2 EE
Class:
julius_server
JEME
julius Julius ¥ — "—~Ef L7z TCP V& v b

adc s AT AN T ek R
c BEEL7Z Julius Y—/N— D4R

jserver
Jservers : #EfiERAD Julius h—/"—DT KL AU R
N
Jnames : #EfiEFRAD Julius —/"N—D4HFTY A b
Aservers adintool {252 % Julius h—""—dD 1P 7
FL =z
E J(E
connect : fEAFREARY — N— L EERIT D
terminate PRl OB AL S
find Julius : fERAREZRSMEE Julius Y——Z 8T
*/

#include "include/kaonashi.h"
#include "include/tcp.h"
#include "include/use-sys.h"
#include "include/use-time.h"
#include "include/use-signal.h"
#include "include/julius.h"
import socket /* Julius & OMER— FEHAL */
class julius_server:
def _ init_ (self):
/* ERAREZR gulius = "—D U R |k */
self.Jservers = JULIUS_SERVERS
self.Aservers = ADINNETS
self.Jnames = JULIUS_NAMES
self.adc = None
self.julius = None
self.jserver = LOCAL_SERVER
/* svr ZHO Julius —S—03MEX 208325 */
def find Julius(self, svr):
s = socket.socket (socket.AF INET,
socket.SOCK_STREAM)
s.settimeout (TCP_TIMEOUT)
YOS ANY.
try:
/* =R~ DE R D */
s.connect (self.Jservers[svr])

/* ERBUCRICT 2 L BEABLITROY, BUFIZFE T S e

/* AHELERT D720 0

W xy/
s.settimeout (None) /* HERAMINERITZ A LT U Mg
L */
#ifdef DEBUG
print ('Julius on ',
available')
#endif

return s

self.Jnames([svr], 'is

JHERIC R LIl aid Y 7y b &R
*/

except socket.timeout: /* G TEX7eholFE */
#ifdef DEBUG
print ('Server on ',
not available')
#endif
s.close()

self.Jnames[svr], 'is

-89-

return None
except socket.error: /* B Ei S i A </
#ifdef DEBUG
print ('Julius on ',
'refused connection')
#endif
s.close()
return None

self.Jnames[svr],

/* BESEEEICHE S T Julius H—r3— (OME - PEB) (CHERET
D */
def connect (self):
for server in range (NUM JULIUS) :

self.julius = self.find Julius(server)
if self.julius != None: /*#fikLh */
self.jserver = self.Jnames[server]

/* BEEANEERETD */
#ifndef MANUAL ADIN
self.adc =
fork (RUN_ADINNET (self.Aservers([server]))
#endif
break
/[ TRTOYT— b= =TT E R Te b */
if self.jserver == LOCAL SERVER:
/* BRORTY—N"—2@)hd */
self.adc = fork(RUN_MY JULIUS)
sleep (WAIT FOR JULIUS TO READY)
self.julius = socket.socket (socket.AF INET,
socket.SOCK_STREAM)
self.julius.connect (JULIUS_LOCAL)

#ifdef DEBUG

print ('Julius in on ',
#endif

return self.julius

self.jserver)

/* AERCHE T IBE x/
def terminate(self, signo,
#ifndef MANUAL ADIN
self.adc.send signal (SIGTERM)
5 */
#endif
if self.jserver != LOCAL SERVER: /*
Julius HERIRFIE */

self.julius.close()

frame) :

/* AT AN &)

yE—h

/% TTAT v Rh bR A Y)
5 */
sys.exit (0)

ear.py (ZEHEEFTOHFRTTHT)

/x BEEYT AT A BEAS T —N—
WK : 2020/3/5 Chuji
OB © 2020/4/27 --- Julius U E&— h¥— "—iEh0
*/

#include "include/kaonashi.h"
#include "include/tcp.h"
#include "include/use-sys.h"
#include "include/use-time.h"
#include "include/use-signal.h"
#include "include/julius.h"

#ifndef HEARING TEST /* HEARING TEST Tlif, MY #ER
AT IZHES R *+/

#include "include/use-redis.h"

fifo = open_ FIFO()

#endif

#include "julius.py" /* Julius ¥r—/S—fEfGiALE ~/
#include "julius-xml.py" /* XML SCEORENTHEE */

jserver = julius_server()
julius = jserver.connect ()
signal (SIGUSR2, ST IR
DR */
signal (SIGINT,

jserver.terminate) /*

jserver.terminate)

xml = xml_interpreter ()

()




ear.py ORI T Julius Y— R —~BEki L7
x7a hF AT ERTTT,
T, BfEamEl L £,

5. %P
MRSt 2 #define L

$ cpp -DDEBUG -DHEARING TEST -DTEST LINE ear.py |
sudo python

FIEET VT Julius O 1 ZfERT 5 xml.py @
£ il % julius-xml.py (|224 UE Lz, XML CEEH
o> Z 47 Y (GoogleAssistant SDK 73 # - T

W5) EDRRAZHSTEDTT,

Julius DALEER T 725 T, julius-xml.py D /373
RO F Lz, B L7 BARGEN, IROLEKT
TEEEZINT, MATLEIZERNVEL
oo MHLZZBARZELZ U R MCAND Z & THBEEL
FL, o THXFANOTICERER T A7
UMM+ LT BB LI LELL,

julius-xml.py (EHEHOHRF THRT)

(%)

#include "include/julius.h"

import re /* EBRERIIATTVEMED */
class xml interpreter:
def  init (self):
self.xml = XML _EMPTY /* {3 L7z XML XF (—#F)
*/
self.text = XML EMPTY /* "’E‘a}«bhﬁ?ﬁﬁwﬁaﬂ */
self.japanese = XML EMPTY LIST /* ##KL7ZAR
RRAESC */

(%)
/* XML SCEN D —1T 3O L.
LTn<
FHAME VA ROIT R -T2 5
def parse(self):
line = self.getline()
while line != XML EMPTY:
#ifdef TEST LINE
print (line)
#endif
if line[XML FIRST CHAR]
if self.text:
self.japanese.append(self.text)
self.text = XML EMPTY
elif XML TEXT in line:
fragment = Get Japanese(line)
if fragment == XML END VOICE:
self.text += XML_PERIOD
elif fragment != XML START VOICE:
self.text += fragment
line = self.getline()
return

BRI 8> 2 b i

fEMT 248 T */

== XML DELIMITER:

/* FRATET LI BARGE LA RS, 7o & E 3283078 %K1
AAFELZR LIz b, KO &tad 2 */
def get japanese(self):
if self.japanese:
return self.japanese.pop (0)
else:
return XML _EMPTY
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9.3 HRFEHILRATL

Ta hNEATTIE TEREH AT R 20
IO FZ L TWE Lz, EBRIZEFMNZITS VY
ZhyxTER [—nN—] LRSS, ZD 17T
AT R EVWINESTFESE=Z0ETE, L

L, MEORY OV T AT A E L TOMESIT
Lifgﬁmﬁ%ﬁ5ﬁ~ﬂ~1&®?\%ﬁ%?
APBIT— =R BT Z LI LET,

& 1% resident_open_jtalk [Z7' = bk 5'4’7%:%@&1
EALET,

9.3.1FFLEE L 1 —)JL mouth.py

Al VD ThHDHEFRUEEY 2 —)L
mouth.py i, 7’1 b ¥ A FIZFHEREEZINAE
T, £7. BAETEOELENTED L)1, BEE
BMLUE L,

ERSTOREEL, T A Al_commmands.h 12 L
T, FNEHAMD L OICEBLE L, FEELHY
it 2% &%, Al_commmands.h DEEETHERS -
HTT,

7 70 N —EREROULE say_this # FE L T
F LI, FKEEF A I 7 BT D WAIT 31 TH:
{Ereserve B L CHWET, /2, FXAELED
BAEDOHZEIT, Web ~ET F A M EFRR LN
play_this $iEML £ L7z,

FRFEIX test_mouth.py (BN L &£ L7z, &EEBNSY
DOIFEITENE L TWET

9.3 2FEH Y ——

voice.py

AT — k= voice.py (I F EFREMEEEZ BN L
F L7z, ZR% mpe.py _/Eﬂ“t IFRDTREpE
ETEHY EHA,

voice.py DFRFEIX, mpc.py DRRFESH AR,
HEHFEREAE O EE A BN L 7= test_voice.txt DNE %
Redis % —REDIS_TO_MPC |Z3%% = & TIT\ ¥
TO

mpc.py
ZDEVa—WE, T al T AORE EEEEE R
TmFFE, EEONIEE XH X F7, aplay ZiLHE)
TA5MROVIZ, VLCIZERZXEY 2T L HI2EZ T
WEET, 20L&, FEOERT 7 A NVDFEN
KD DE/FSTND, RODT7 7 ANEHRETDHZ
T, BEBICHETLZL XA IV T EFELT



WET, EEVLC Z#H/EL TWEDT,
SIMULATION {35V E & A

~ 7 OEHE

mpc.h (EEEHOHFRFTRT)

(%)

/* pygame.mixer Fffr */

#define SOUND PLAYING 3 /* VLCHZEHFRAT—H R */

#define SOUND_ENDED 6 /* VLC iEM T AT —HZ A */

#define SOUND_ PACKAGE vlc

#define SOUND LIB Vv

#define SOUND_ INIT

#define SOUND ADD (x)

#define SOUND_PLAY

#define SOUND BUSY
SOUND_ENDED

#define SOUND MAX

#define SOUND MIN 0 /* /&R */

#define SOUND_INC 20 /* FHRFFEHNL */

#define SOUND GET_VOL self.s.audio_get_volume ()

#define SOUND UP_VOL (x)
self.s.audio_set_ volume (min(x + SOUND_INC,
SOUND_MAX) )

#define SOUND_DN_VOL (x)
self.s.audio_set_ volume (max(x - SOUND_INC,
SOUND_MIN) )

self.s = v.MediaPlayer ()
self.s.set mrl (x)

self.s.play ()

self.s.get_state() !=

100 /* FWKRERE */

#define SOUND_INTERVAL 0.25 /* FFAEHZHERT 2 HKR
*/

(1)

mpcC.py

/* HFEEAEY— N~ (Hmpc 7 747> 1)
%)Jhﬁ. 2020/3/10 Chuji
WA : 2020/5/14 -—— VLC IC X AFAICEMmMEEHE X

7 7 A :mpd_client

JEME
SOUND LIB: python audio 747 7Y
queue: HET 7 A NVOFFHITH]

BtE -

add: LA YXMIEFRT A NEEBMs D
play: TVAVRANEBEAETD
volume up: HAETEZL LTS
volume down: ®AEEFEEZTIT2
*/

#include "include/AI commands.h"
#include "include/mpc.h"
#include "include/use-time.h"
#include "include/use-sys.h"

import SOUND_ PACKAGE as SOUND_LIB

class mpd_client:
def _ init_ (self):
SOUND_INIT
self.queue = MPC_Q EMPTY

/* BETZrANEYARNINZD */
def add(self, sound):
self.queue.append (sound)

/* UANMIHDLER 7 7 A NVENEFRICHET D */
def play(self):
while (len(self.queue) > 0):
sound = VOICE_DIRECTORY +
self.queue.pop (MPC_Q TOP)
if os.path.exists (sound) :
SOUND_ADD (sound)
SOUND_PLAY
sleep (SOUND_INTERVAL)
while SOUND_BUSY:
sleep (SOUND_INTERVAL)

-91-

def volume_ up (self):
v = SOUND_GET VOL
#ifdef DEBUG
print ('volume = ', v)
#endif
SOUND_UP_VOL (V)

def volume down (self):
v = SOUND_GET_VOL
#ifdef DEBUG
print ('volume = ', v)
#endif
SOUND_DN_VOL (v)

FRFEIX, LART L [F U test_mpe.py TITWET,
PEEOMGEE T INZ E Lz, ~7 nEs
SIMULATION ZfEbH 72T, HEHI TR LE
—d—O

VLC JROHEIIZ, pygame % fifi > 7= F Y = — )L & % Ef
LCWE L, o7V 7 L— FORENS -
TS VLCIZE VX 7D T, T mpe.py IE
(Z AV MERNT) BESBRR DMENRL,
A I N—FKT77 A4/ mpch DEFREEZ DT T
FHELR (Tpygame H] o X b, £72
FoTWD), 7'u7 T LAOHEITED> TR
DT, Ty ZIXFEICHE T LI,

94 HEYIIXTL
R 7 v AT BTRTE CRBRICE - 72
test_camera.py Z & L THEWVE T,

9414 O IL—F274I)L

A I N— K77 A /Lvision.h TiL, BT AT D&
E. TrANEL, A R EZERLTVET,
FrrEBAS e R Iav s RE%ES Redis ¥ —
REDIS_TO _CAMERA #% redis.h IZ:B L E L7z,

vision.h

/* 1A THEER
WIWK : 2020/4/29 Chuji

BT -
*/
#ifndef __CAMERA
* R </
#define NORMAL RESOLUTION (640, 480)
#define MEDIUM RESOLUTION (1280, 960)
#define FILE RESOLUTION (2560, 1920)
/¥ T AN */
#define SHOT_FILES 5
#define SNAP SHOT 'image'
#define IMAGE_EXT '.Jjpg'
#define STILL FILE 'still.jpg'

/* FEBISRE */
#define SNAP_INTERVAL 0.6
#define PHOTO_INTERVAL 5
#define SHUTTER TIMING 3 /* [FIWF—X] &FHET
DR */

#define SHUTTER TIMING2 2
*/

/* Ty A—ERHDLDET




/* HATEE A< K %/
#define
#define
#define
#define

/* BB AN) T r AORE) */
#define CAMERA ON

#define

#endif

START_MOVIE 'Start'
STOP_MOVIE Db'Stop'
STILL_PHOTO 'Still'
HD_PHOTO 'HD'

'./run_camera'

_ CAMERA

9.4 2HEMBE 1 —IL

B EGE Y 2 —/L eye.py IE, Al 20D
ELT, BATZZEB L TWDEEBRAN T vt 22

M aER oA ZRIZLET, DI,

Web %

FCRFZLEY, EFA I 7 %77 LED DA
WEERLIZD LET,

eye.py

A

/* eye.py
HIRK :
TR

Class:
R
fifo:
lip:
led:
fE (R
movie start:
movie stop:
still photo:
HD_photo:
*/

#include
#include
#include

[LIIEENEE a7 Y

class Photographer:
def

/* BEAEIX. FEGE - FAENED Web TR, WA T OEEND
*/

/% BE OB -
def mov1e_start(self):

* BEE ORI

def movie stop(self):

[+ I
def shutter timing(self):

WG Y 2 —L
2020/4/29/ Chuji

Photographer

Redis FIFO
BHWBA T =7 b
LED #r (EIELH) A7V =7 b

BhRE 2000 5
%JET%EZ%%@TT%)

Bl 2 iRt

e A4 B D i AL T A a?%ﬁ?”’

"include/use-redis.h"
"include/use-time.h"
"include/vision.h"

__init__ (self, mouth,
self.fifo = open_ FIFO()
self.lip = mouth
self.led = led

led) :

FLISRLE */

self.lip.ah()

self.lip.say (WORD_MOVIE_START)
self.lip.ahah()

self.fifo.rpush (REDIS_TO CAMERA, START_ MOVIE)
- BB Ik

self.fifo.rpush (REDIS_TO CAMERA,
self.lip.ah()

self.lip.say (WORD_MOVIE_STOP)
self.lip.ahah()

STOP_MOVIE)

R DRN L 2 A I 7l «/

self.lip.ah()
self.lip.say now (WORD_TAKE PHOTO)
sleep (SHUTTER_TIMING)
self.led.camera ()

sleep (SHUTTER_TIMING)
self.lip.say (WORD_ CHEESE)
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self.lip.click()
sleep (SHUTTER_TIMING2)

/* BIUREBORN */

def after_ shutter(self):
sleep (SHUTTER TIMING)
self.lip.Say(WORD_PHOTO_TAKEN)
self.lip.ahah()

/* BEERET D */

def still photo(self):
self.shutter timing()
self.fifo.rpush (REDIS_TO CAMERA, STILL_PHOTO)
self.after shutter()

/* EIRRETHEENR T D */

def HD_photo(self):
self.shutter timing(
self.fifo.rpush(REDIS_TO_CAMERA,
self.after shutter()

HD_PHOTO)

Ak ERE Tid. 55 A0 EH 2T 2R 215 7=
W, BNOHRGEE LED O SIRERIE L THHIRE L
FT v —FEHLET), EHET 7 A 1V4
IZONEDTET T, MR H-TBMOEY 2 — LR
A—JVIZTRA LET,

EHE AT 7 0 2 OBIENFATHD
%%%#Nf%ﬁbi#o

FREEI
test_eye.py A

9.43E@ANTOER

B A7 a¥ A camera.py i%. AT EFFEL T
FEZHRE L, Web TR R LET, BIfFE— FIZLL
‘F@:*ﬁi’ﬁ“@‘g—o

PRI I C DR
PRI T O—TERE

I fRAG R T D — Rk

W TlX, BT ANV EFENED LN
%T’i’n’%@@bi? EIEMSIRVDR LDV D
RO T, REOFNZ Redis M HEE (F—VU v
7)Y LEoELET, 2oL, ok Tuni<
THEWERIEFE S0 K 512, blpop TiE72 < Ipop
o TnET,

R ISR LET

camera.py

/* AT S
HIRR - 2020/4/16 Chuji

BB
*/
#include "include/use-sys.h"
#include "include/use-signal.h"
#include "include/use-redis.h"
#include "include/use-time.h"
#include "include/vision.h"

from picamera import PiCamera

camera = PiCamera ()
camera.resolution = NORMAL RESOLUTION

def terminate(signo, frame):




camera.close ()
sys.exit (0)

signal (SIGUSR2, terminate)
signal (SIGTERM, terminate)

/* BT 7 ANBEENEDTLODA T F— )/

image = 1

fifo = open FIFO() /* Redis FIFO CHEEZ M OHE 5 U
fif */

/* BHEAEHK LT, W7 7 A V4% Heb P —/"—ITHILE D
*/
def capture(file_name):
camera.capture(file_name)
fifo.rpush (REDIS_TO DISP, file name)

/* JLELRGE +/
try:
while True:

/* FIFO NI DEFAID */
tag, req = fifo.blpop (REDIS TO_CAMERA)
req = req.decode ()

#ifdef DEBUG
print ('command = ', req)

#endif
/* BEOWEES */
if req == STILL_PHOTO:

capture (STILL_FILE)

/* BIRBEBEEONREES */
elif req == HD PHOTO:
camera.resolution =
capture (STILL_FILE)
camera.resolution =

MEDIUM RESOLUTION

NORMAL_RESOLUTION

/* Bhil GERET D) OHSEBRMmIES +/
elif req == START_MOVIE:
while True:
/% Ty ANGLEBNED L THRE ~/
file name = SNAP_SHOT + str(image) +
IMAGE EXT
capture (file name)
image += 1
if image > SHOT_FILES:
image = 1

/% WY 22RO C FIFO IIE IR R AR TR
MDD */
Sleep(SNAPilNTERVAL)
req = fifo.lpop (REDIS TO CAMERA) /* non-
blocking */
#ifdef DEBUG
print ('popped ="', req)
#endif
if req == STOP_MOVIE:
break

FRALECTIX pusher.py Zffi- T, vision.h TEFK L7-=
~V R&%EYD, Web ECHEENEHIND Z & &l
HFLET,

95 A—JLEEHITIRTLA

A= VEEV T VAT AIAI D DONMEEE Y 2
—E LTRREFLE 25, B AN) EBER1 & 5D
T, ZZTHBLET,

A= DZAEITIEL, ZEA =N —EORR EBIR
REA—=VDHIBR, W7 7 A VOIIR, A NL%f
Wip L, BMERMERH Y FF, ZhETRTER
AUE =7 =R CRET HZ0EFEE TT, W
SIE ) EEITER M RNE R LN O T, Ll Te

-03-

Ay MUEELRET, ANAERELRNEIE
T HMEILH Y ET,

9514 VI IL—FI74I)L
A= Vi BICMNE R EFRE smip.h IZFER L TR &
F9, AABFRTHLT I T b, AT — R0
R —NR—2 T 50T, HRLAVWE IR E
DT TS, AL 7ALVTEH, 2O LD
REITIZFE AN TVET,

SMTP (Simple Mail Transfer Protocol) %, *—/
PN BF A=V ERETDH T 0 b (BfE
Flg) oz LTI,

smtp.h

/* B A— VB D ER

IR : 2020/4/29 Chuji

B 0 2020/8/8 —-- fEATERZ B8
*/

#ifndef _ SMTP

#include "personal info.h"
/* = —fFH x/

#define SMTP_SERVER MY SMTP_SERVER /* #H®D SMTP
H—X— o/
#define SMTP_PORT 587 /* SMTP AR— h&F% */

/* THY MEBR */

#define EMAIL ACCOUNT MY EMAIL ACCOUNT
#define EMAIL PASSWORD MY EMAIL PASSWORD

/* MIME 33 */

/* T 4= RA4 x/

#define SENDER_FIELD 'From'
#define RECEIVER _FIELD 'To'
#define SUBJECT FIELD 'Subject'
#define CC_FIELD 'Cc'

#define BCC_FIELD 'Bcc'

#define DATE_FIELD 'Date'
#define EMPTY FIELD ''

/% 77 ANVHEFEOTLIRNE */
#define MIME_FILE 'rb'
#define UNIX CHAR 'utf-8'
#define TEXT MIME ‘'plain'

/% ERIA—VIER */
#define MATL RECEIVER MY EMATIL RECEIVER
#define MAIL TITLE 'HWATVRRELEZTHE"

#define MAIL BODY 'EoXfRYLIGHABEY LET, '

#define _ SMTP

#endif

9.52A—JLEEEYa—IL

A —)LIREE Y = —/V sendmail.py I%, g7 7 A
NEEETHETROT, A7V bTiEARL,
e LCRELE L, EEICLERTATTY
1% Raspbian IZf1JE L TWAH DT, A A h—/L®D
PVEEH D £ A,




Hebh b SMTPIIR LA XD FIHE LTHBEINE
L7, BARGER 7 7 AV bk D K 9 It E
7~ MIME (Multipurpose Internet Mail Extensions)
ERHEWET, KRR EEROMSEE DD K
5. Multipart £ LTAHT7 V=27 b&AKLET,

BANCED Jele EABINL, RICAKLE HARGET
ARNELTEMLET, TNUOLEEBT 7 A V2T
va—RLERMGT7TRANEZEINLES, 77140
DEHBTHDLZEZELTNDHDOT, WERD
Mimelmage THLEE L CTWE T, D7 7 A L bk
LT BT, 77 ANOERIZ L > THEEZE
X5HDT, b oD LB 72BN LE T,

BAZIC SMTP —_—ca 74 LT, A—/VE%
BLES, —"—DFR— EZREXF2IT 47
o k2L (TLS: Transport Layer Security) 2372 %
P—=_=DFEIEL, FIUTTENE T,

sendmail.py

/* BEA—NEFEED 2L
WIRR : 2020/4/29 Chuji
BT -

B%L:

send:

sendEmail
TER A — )L DE(E

*/
#include "include/smtp.h"

from smtplib import SMTP
from email.mime.multipart import MIMEMultipart
from email.mime.text import MIMEText

from email.mime.image import MIMEImage

def sendEmail (attachment) :
/* RNTF N B A=V BT D+
msg = MIMEMultipart ()

/x EMNEFERETD </

msg [SUBJECT FIELD] = MAIL TITLE
msg [SENDER FIELD] = EMAIL ACCOUNT
msg [RECEIVER FIELD] = MAIL RECEIVER

/* ERARL NS D */
msg.attach (MIMEText (MAIL_BODY, TEXT_MIME,
UNIX_CHAR))

/* FWET 7 ANERMNT D ——- BT 7 A NDHYR— b
*/
with open(attachment, MIME FILE)
img = MIMEImage (fp.read())
msg.attach (img)

as fp:

/*x A=NVEFEETDH */

server = SMTP(SMTPisERVER, SMTPiPORT)
server.starttls() /* WfH{b7 m haLziid ~/
server.login(EMAILiACCOUNT, EMAIL_PASSWORD)

server.send_message (msg)

AT 7 7 ANVEREL CZOBEEE~E, A—L
DIEFEEINET, FEHBRFEL TAHTLIIZI N,
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96 AAT—HYITLRTL
HA~<w—YTRT LI, BLEHE (BRE
ZEMLEST, A7 — K774/ (timer.h),
XA ~—kEE (timerpy) IZAFIXH Y A,

9.6.1BREHEEC 1 —IL

Al = DO HLE Y = — /L time_keeper.py
12, LW REset alarm ZEBMMLC, BREL %
DT ET, FHRIC 12 FREEH ORI ZRE L2 b,
24 ISR E L ORI ZEZ R L E T,

9.6.20HMBES 21—

RFEUSE 37 = — /L get_time.py |2 & ALHL A B0 L
F L7 WINRLRAORIUFA OLBLTT,

® FIWELWVWHEREROTZH, 24 KEEH)
D 15 W4

® 3FESHIE VWIRIAEROITIZH, 2559
i

Kef 4 53] CTIRIHF get_time()l2Mz., [
()1 & T 2T THERZ IR T HE
get_clock()z&: B L F L7,

W L7ZRHl A A # 7 test_gettime.py &, T A K3
H—UEFLR LT ¥ A F 7 7 A )L test_gettime.txt
E7ay= N7 7 ANVIZEENTHET,

9.7 Web H#—/\—

Web #—/3—web-if.js & HTML &
index.html.source %, B CREEERE L WGEIT~E
BMLZb0%, IEETOEEMBNET,

EHELT=DIE, KEHBREEKOME & KREI T T
7, Google Assistant DIEF (LN ETOH LD E
W H %) bFRLIEWVO T, fEl HIZA
TEHBELELL,

9.8 REFEYIVXTL

BAEV 7V AT 2, Al= o PV ORRIELIEE Y =
—/L (emotion.py) & #ELY BE X
(express_emotion.py) 25720 97,

9814 VI IL— K274

A7 )V— K77 A/)Lemotionh (= 7
TANERTIZEW) 1%, BHICHDH P 7 —LED
TV 2 VOER (BRIEEIZKDHIRITL TV E
WA) DS, REBYRUEEICR Y F LI,



AP LT O 2 — DMl S TR AR &3
FEFTHNTA—H LEEEERL TOET, [0
EHOEN 7 >0 (BEST, BETTER, GOOD,
NORMAL, BAD, WORSE, WORST) D ¥ ZiZdH %
MTEY | Bigo T EERIE RO ET,

ZObEICF L AT X%, BIFERBICEI Lo
T, BIEZ ST VA o LR TV 0% T
FELTWET,

RIEFRHA A HE 7o 2|2 L= T, Redis FIFO ®
F—% redis.h IZBMLF L7,

9.8 2B EMEES 1 —/L

Al =2 2 VIV E ¥ = — /L emotion.py (71 Y
=7 N7 7 ANESRLTIEZEW) 39k (&
BERAT v AOREBZEAET) OHE, Al
Crohnn, 6 EEO#EE (Best, Better, Good,
Bad, Worse, Worst) TFREOH SN ET, ThEhIC
RIS D ANETE T ALBRERE show TR A %
Eles¥ET,

ZOW, HIEOKSy M E (BEST) 2lk

(WORST) 72-7z5, NORMAL @ GOOD il %
W BAD JIBE S E T, BERIICIS U TR LTS
ErichoTnEd, oF V., REORL LHRIED
L0b. AR IR T % &0 ) B M
LTWET,

BRI, BT LWVIERIEERAE DS 7 SO D &
LTI T, Bx DFEERIRET DK DI
iTO

9.83WMERETOER

EE R 7 10 & A express_emotion.py 7 2= 7 b

T ANESZRLTLZEW) X, Redis FIFO
(REDIS_TO_EMOTION) %4 LC. EiEQLHE Y

2 —/Lp b 7RO AT . ST 5300

v+ U4 (happy, great, good, calm, bad, despair,

mad) Z3F4TLET,

HATRERIT, BT XA ~—%ET 5
FHAELE LT, RVEERE 3EEY IR LUET,
£ F VAL, BHRE— EREEEZD LT
FHELTWET, sEa3HITEmK L £,

99 RBREYIVRATL

BBV TAT AL, Al P DT 2 — L
D—oL L THFEELE LE, EBITIT,

-05-

® Google Assistant Z MO T RBIATEY =2 —
/L askGoogle.py & .

® [NEDTFIRZFTLIRT IMBILEEY 2 —/b
use_cloud.py

W23 Th Y 9, AL Google Assistant O Z &
72T E > TWIIL 5 L 51 LE Lz, Google
Assistant [IZ7 ¥ A FDOEREZET & BHENEH L
THXARNTCERSTEET,

BFNI I AT A OISE TR T 2o Thiuit
BWESZLELE, 7FAMLEFFE, ThTN
Web H— /38— L FRH ) — N — 2T O R EEIT
T, ZOETFTATHE, FAHCHELTBW T ¥
N&EED D ET,

99154 735)DA VR =)L

%9, Google Assistant SDK DZ7 A 7 U & A L A
F—V UET, FREMRERZL, —RdH 50T
—H Y720 OEEHIBNTHILE, TECE X E
—g_‘o

RIS Y — /v % IRIZ SDK & FGEY — /L

ZLUFOFNE (G55E) (S>> TA o A b= LET
(https://developers.google.com/assistant/sdk/quide
s/service/python/embed/install-sample) , KARERSE %
fiff 5 Z LRI N TV E TS, Z 0 Raspberry Pi
ZERO | AF T LISMMED IR NWD T, EHEA A
L% L7,

$ apt-get update

$ sudo pip3 install setuptools wheel

$ sudo apt-get install portaudiol9-dev libffi-dev
libssl-dev

$ sudo pip3 install --upgrade google-assistant-
sdk [samples]
$ pip install --upgrade google-auth-oauthlib[tool]

google-assistant-sdk @1 > A ~h—/LCiL, C++Til
WL7=7v /T L%EFE(TLTC, Python 70/ 7 A%
ERT 50T, FEFICEVEEHE (Raspberry Pi
ZERO TII—WEMLL ) 230300 £9, FELRZE
WO LR AT, AR F- TS EE W,

9.9.2JSON

FEZRRTE M, F—F ZHIME S JSSONIZHN T, =
ZCEEICEI L Tl & £9, JavaScript Object
Notation &\ Yo T, 7 — X DAZHLITNE S |
JavaScript IZ{Hl 7= B XD T F 2 N T, Mk AN LE
TE, AL (A ld) fiddERENH Z & T,
I<fEbns Loz F L,


https://developers.google.com/assistant/sdk/guides/service/python/embed/install-sample
https://developers.google.com/assistant/sdk/guides/service/python/embed/install-sample

REEHUZE 5 & { AR, 400 fE - YEnH
WAoo TEY, HOKFIL, Bl o720,
Bdg7Z~7=0, JSON7Z-7=0 LET, LITICH %
E2FEd, CEEORBROL L N2, EHHOYA
R E ATy THERSR) LS 21305 TL X DN,

JSON O] (E&E TR DERLTNS)

“hight”:175,

“weight”:65,

“name”: {

“surname”:”Yamada”,
“lastname”:”Taro”
}
}

{“hight”:175,“weight”:65, “*name”: {“surname” :”Yamada
”,“lastname”:”Taro”}}

Python TX <7z 7 —Z #i&lx e <9,
Python 7’1 /7 ATREE L LTS 52 30 Y
£, ToLE, THRANTHD JSON L DT,
PUF D & 95 7225 s B2 72 0 £,

JSON 7% X b (Python ®F F X FRIZEH)

T json.dumps
Python DEFERIZH
F574iA%) json.load | ! json.dump (fRfF)

JSON TF A kb (Z7AJV)

json.loads l

m

(

9.9.3Google Assistant API

AAFT DX S 7 AL OT-OICHES
7= APl (Application Program Interface:-{ > % —7 =
— AGNIHAEAR) 1. TRioscE (REE) ISR Sh
TWET, VxR b - F=F%&%EDOFNIX L
ARVA « F—=H &R LTINET,
https://developers.google.com/assistant/sdk/referenc
elrpc/google.assistant.embedded.vialpha2#google.a
ssistant.embedded.vialpha2.EmbeddedAssistant

K rxDT—HfEEE TJSON L Y& | ITE LD TH
Fli, 22T IHEE] LnHDiE, LITOHEH
MNHTY,

® LA LK T DD, ARE s HFFTHERN
® < L THATZESIEIZEE S DRI S

RFEE: P Google Assistant (255 7 — # iR~ %
LE, ZORMPRISELET, BUEHIOME &R E
AL THRVWOTTRN, RATP#ED <D
OO0 LWIHIBRICKLERDT, (fiFDHZLITLE
o

AssistRequest
{
config: {
audio out config{
encoding:<EA N Ead
ENCODING_UNSPECIFIED,
LINEAR1G,

-06-

MP3,
OPUS_IN 0GG
1>,
sample_rate hertz: <32 £'w ME$(16000-24000
Hz)>,
volume percentage: <32 Ew MEH (1 - 100
in %)>

by
screen_out_config: {
screen mode:<LA FD ENH[
SCREEN_MODE_UNSPECIFIED,
OFF,
PLAYING
1>
by
dialog state in:{
conversation_state: <ER[D L AR A TERS TN
A hAI>,
language code: <7 ¥ A b (AKRFEOHEIT Ja-

Jp") >,
device_location:{
coordinates: {
lattitude: <fFAFEEVREN/ BT (FEE @ -90. 0~
+90.0) >,

longitude: <fFWEEEREI/INGSEL (BRIE : -180.0
~+180.0)>
}
by
(optional) is new conversation: <imPEfE>
by
device_config:{
device id: <BERRFIZE X Hiv7-Héss D>,
device model id: <B§kFIZH-% HNI7ZET L ID>
Yy
debug_config:{
return debug info: <7 NTIEWMBLIENE S DO
BRAE >
by
<PLFOESL L0k (union) [
audio_in config:{
encoding: (<A FD EH [
ENCODING_UNSPECIFIED,
LINEARLG,
FLAC,
1,
sample rate hertz: <32 E'w ME¥(16000-
24000 Hz)>
b
text query: <[EWHHEDHTF A b>
1>
by
audio_in: <A M (AEFT—#) >

}

[ U< . Google Assistant 23K L AR A « T—
Z OHIETY, RFEROITIRFDOEF audio_out
L. 7% X I supplemental_display_text T,

AssistResponse

{
event type:<LLFDENMN]
EVEET TYPE UNSPECIFIED,
END_OF UTTERANCE
1>,
audio out:{
audio data: </ M| (HAEFT—%) >
s
screen_out: {
format: {<LA D EH [
FORMAT UNSPECIFIED,
HTML
1>,
data: <3 NIl (FRT—4) >
Yy
device action:{
device request json: <JSON 7 —# (HZHllZE RS2
) >
s
speech results:<PA FOHEHED Y X b
transcript: <@ l7eTFA b>,



https://developers.google.com/assistant/sdk/reference/rpc/google.assistant.embedded.v1alpha2#google.assistant.embedded.v1alpha2.EmbeddedAssistant
https://developers.google.com/assistant/sdk/reference/rpc/google.assistant.embedded.v1alpha2#google.assistant.embedded.v1alpha2.EmbeddedAssistant
https://developers.google.com/assistant/sdk/reference/rpc/google.assistant.embedded.v1alpha2#google.assistant.embedded.v1alpha2.EmbeddedAssistant

stability" <FB/NEEH GRIROTEE)
1>,
dialog_state out:{
supplemental display text: <HHT —HDTF A b>,
conversation state: </NA M| QRDOYU 7 =2 F T
2) >,
microphone mode:<EA D EIH[
MICROPHOEE MODE UNSPECIFIED,
CLOSE MICROPHONE,
DIALOG FOLLOW ON
1>, B B
volume percentage:

b

<32 By M (1 - 100%) >

debug_info:{
aog agent to assistant json: <JSON 7 —% (F/37
EH) >
}
}
9.9.4Google ~) &%
Google Assistant D —E 2 &3 5121%, [BARS

nyxzZ b (Frvx=Z MIDJ) & TBART DHERE
(BT VD)), ZFhiZ TRIERE (B85 ID) | & %k6%

LTEBILERHY £7, Google DT B |k
(Gmail 72 & T H) NHKETT,

BEX, 7RV b=V A AT
(https://console.actions.google.com/) M5 E
T, FIEOHINILLT &) IZH 0 £, A
H—T 2= AR EPHBIIEHRINDLDT, A4
— 3y DRI HFH LVWRFEESEBICLTLE

SV, RERALETEZHPLET,

(https://developers.google.com/assistant/sdk/quide
s/service/python/embed/config-dev-project-and-
account)

& EWIC HLWFuT=r b BBEELET,
Imvxr MME (GEEFERDY) ROTR
it I7oy=7 +ID) ZERELTEET
(B CcEZH2LZLELTEET), ZDID
EEEZTREET,

& RIZ [Fuv=r FOWNE] Wl bENLE K
WHENETA, EHLTEEY, 22 CTHE
2B ERKBIZA->TLENET, BIRFEOTO
FiZhsn DBk ZBATIIEIN,

o [HEA] R [XA—D—4 | [ITHY24u%
WHDTADLET, o2 A7) 1TEn%
BATHHENERA, ETVID) 2RELT
<% (A cEX#EZONET) OT, Z0ID
HEXTHBEET,

® Google Assistant APl O %h{LHE T, APl %
%?Xh — L/giiro

® FEFLE I T client_secret_ OO.json &£\ H K
HHIDI TAT  MERZ 7 AN &L T m—
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RLET, ZO7 7 A NZEERELTITIWTFE
Yh, 2TZETIEPC ETIFr2 £,

® RitBkdr (mA vy ) OBETYT, LorIAa
7 > MEH T 7 A V% Raspberry Pi ZERO (2
BELET (2 THHEWERA), Raspberry
Pi ZERO L (Tera Term 7¢ &', M = B — A3
TEB77A4 7 N TSSHEE LET) T
FlZA A h—)L LTRBHEY — /L google-
oauthlib-tool ZEfTLEd, ZDE&kDs Z
ATV MERT 7 A4 VDE XS L 425 %
EJpN

® 5L, MRKOURLT, ZOT7 7V r—vav
ZAGRLTLIEEWV) LW RRPBINET,
ZOURLZab—L T, PCOTIUWIZEZ
F9, KT DL, BiE=z2— FE2RRLET,
ZORFEa— REZab— LT, SSH&EIZH %
FUE, vy FOFRFEY 7 A v credentials.json
ZVE- T, tRIFSE (~/.config//google-oauthlib-
tool/l D) ZHZ T NET,

® XIZY T NTr /T kA googlesamples-

assistant-pushtotalk I 2 =27 F ID & E5F
NIDEL X TEITLET, Enter ¥—%# L T
N, ATEE LT UL, Google Assistant (2
BRLET, ZOLZTOEEIEHELTLEN
kT, Avk—voric, 2oz
DA LVAZAID THEKLE L) EERS
NHDT, ZORWRETFTT XA M Bk
ID] ELTHEXTENTLIEIN,

PLETREIFHED Y T, ZALETHES IF, £
7L ID, #%%% 1D, credentials.json 721} T,

9.951 I IL—FKI274L
AIN—=RT7ANTIE, FA4T7T7 VDA KR—
b, BEEOL ST ETEWARTIOAIEE, €
TNIDREDT T MER, BREDEEHESH)
MEZEHRLET, 20T H U MERSLAE
DOFERE « REIXEAEHRLOT, Ymv=s MAK
Tr7ANRLTDY 2 ML EFELTWET,
personal_info.h IZAH 78 S ADERE AN TL 72 &
U,

use-google.h

/* use-google.h -- interface to Google Assistant for
python
WK : 2020/6/29
IR : 2020/8/8 --- 22—V —{FREBEH)
*/
#ifndef _ GOOGLE
#include "personal info.h"



https://console.actions.google.com/
https://developers.google.com/assistant/sdk/guides/service/python/embed/config-dev-project-and-account
https://developers.google.com/assistant/sdk/guides/service/python/embed/config-dev-project-and-account
https://developers.google.com/assistant/sdk/guides/service/python/embed/config-dev-project-and-account
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/* Python 74 77 VDA »R—b (J£: Python 2—FK) */

#include "use-json.h"

import google.auth.transport.grpc

import google.auth.transport.requests

import google.ocauth2.credentials

from google.assistant.embedded.vlalpha2 import (
embedded_assistant_pb2,
embedded_assistant pb2 grpc

)

from google.type import latlng pb2

/* Google 7 AV MEWIIMEAEHRZ 7 A /L personal info.h

ZHE) */

#define MY AUDIO
#define READ FILE
#define WRITE_ FILE

'GoogleReply.mp3'
Tt
Wb

/* Google Assistant API */
#define GA API embedded assistant_ pb2
#define GA API REFRESH()

google.auth.transport.requests.Request ()

#define GA API OPEN (x)

embedded assistant pb2 grpc.EmbeddedAssistantStub (x)

#define GA API SECURE (x)

google.oauth2.credentials.Credentials (token=None,
**json.load(

£))

#define GA API CHANNEL(x, y, z)

google.auth.transport.grpc.secure_authorized channel (x,

z)
#define GA_API_ENDPOINT

'embeddedassistant.googleapis.com’

#define GA_TEXT REPLY

dialog_state out.supplemental display text

#define GA AUDIO REPLY audio_out.audio_data
#define GA_POSITION latlng pb2.LatLng

/* [BUET % X MNORERERS Z#BIT 5 </
#define GA_UNNECESSARY '\n--'

/* BEREL */
#ifndef MY LANGUAGE
#define MY_ LANGUAGE
W x/

#endif

'ja-JP"' /* HHTHEE=a—F (B

#define MY DEADLINE 60 * 3 + 5 /* gRPC Z—/LD5E T H

R */

[ BRIENAE */

#define MY SAMPLE_RATE
16 ksps */

#define MY INPUT VOLUME 0 /* AER 0% */
#define MY OUTPUT VOLUME 100 /* H{/1¥&%& 1003
#define MY AUDIO_IN 'ENCODING_UNSPECIFIED'
#define MY AUDIO_OUT "MP3"'

#define MY DISPLAY "OFF"'
#define MY DEBUG False
#define GA_NEW_CONVERSATION

16000 /* FFVPUTI T L—

*/

/* TOATRERITER LR */
/% W R

True

*/

#define GA CONVERSATION STATE None

#define _ GOOGLE

#endif

9.9.6FRRETE 1 —IL
Google MEflt L TWA Y 7 a 7T MTiE, AL

B
7

+ 5,

NAEOTHANIZEAED D £HA, TRV RS
LI, T TUENR NS EEbiLTnE
HHIZED TETWD 2 b dbo T, FEFIC

-08-

2D
JIE %50k L7z s =

W< WL DT LR, REREEZHIWVT, T
DEY 2—/)LTT, EEIT

RREZAT o TG R & ffefk L, Assistant 4
TYx FEARKT D (secure)

BRI % JSON & L CHLAY T2 (build)
Assistant [ZZER A5 D DU, I (RRICE S
F—&) /A LICZITES (request)
BEREEHEZ 7 A MU L, 7TF X MED &
4 (askGoogle)

1.

TY, EZICHRONL RN LUTOE#H %R
T, 42 DLHOFEMBITERLES, 5. &
ELREZE 2 5121%, lating_ pb2 L W5 T4 7T
U & O MBERH Y | use-google.h TA VR — |k &
SIRZEERLTWET, TAATIEHRER
debug_config MEE TE FHATLER, FBE LR
FIUZERBIE SN2 W20 TEELE L,

askGoogle.py

/* Google Assistant f V#—7 xz—RA
W : 2020/6/29
BT -

g NN—T 3 v ——ATH U 2 R5EDH
VXA MITHA MR- TITH

IEEITIIFFE T XA MOW L E#ET S
Class: GoogleAssistant
Bt (S UCITAREEN, dfhEM BT &5 Tk 57

DIZAELTHL)
assistant:
XA D)

new_conv:

Google Assistant A7 Y =7 b (iGN T

BELOXNFEZ 7 7 (SR TIEHITH)

state: Google Assistant NiKTEFRIREE, (MZMKTIX
HicZE)
HRIE

secure: S AT D

build: FRT—X 2T S

request: R EFITT D

askGoogle: Google Assistant ([ZfiWEbHE, REND
T2 w5
*/

#include "include/use-google.h"

class GoogleAssistant:
def _ init (self):
/* fHSRCITAIMIE 2 IS ER L LT
self.assistant = None
self.new_conv True
self.state = None

*/

/* R EE, BERRE LTS */
def secure(self):
/% AT 7 AN EfES TERHL—F—ThH D
try:
with open (MY CREDENTIAL, READ_FILE)
credentials GA_API_SECURE (f)
refresher GA_API REFRESH (
credentials. refresh(refresh
except Exception as e:
print ('Error in loading credintials:
return None

/* FRGEAE AL - TR &2 B <

WREE TS */

as f:

(f
0
er)

$s', e)

*/




channel = GA API_CHANNEL (credentials,
refresher, GA_API_ENDPOINT)
return GA_API_OPEN (channel)

/* V72 A MEREMET D - WEEHEZZRT L
*/
def build(self, query):
req_conf = GA API.AssistConfig(
audio_out config=GA API.AudioOutConfig(
encoding=MY_AUDIO_OUT,
sample rate_hertz=MY SAMPLE RATE,
volume percentage=MY OUTPUT_VOLUME,
),
screen_out config=GA API.ScreenOutConfig(
screen_mode=MY_ DISPLAY,
),
dialog state in=GA API.DialogStateln(
language_ code=MY LANGUAGE,
conversation state=self.state,
device location=GA API.DeviceLocation(
coordinates=GA POSITION (
latitude=MY LATITUDE,
longitude=MY_ LONGITUDE,
)
)
is_new_conversation=self.new_conv,
)
device config=GA API.DeviceConfig(
device id=MY DEVICE_ID,
device model id=MY DEVICE_ MODEL,
)
/* AERA RO OHIBR PR — b STV BH A
debug config=GA API.DebugConfig(
return_debug_info=MY_ DEBUG,
),
*/
text query=query,
)

return req conf

/* Google Assistant IZUZ T A FEEL, &2V L3O
ZTHD */
def request (self, myrequest):
yield GA API.AssistRequest (config=myrequest)

/* Google Assistant IZfIVALECHIZEZGEFETFA B
TH5H */
def askGoogle(self, text, voice file):
reply = None

ret = False
/* WRFETHEE 21TV, Assistant A7 V=7 bafGdn */
self.assistant = self.secure()

/* LOFRERRA LI L EDHY V=R MDD */
if self.assistant:
/* EREWES D +/
req = self.build(text)
/* EEINEEND DT 7 A NVERNT */
with open(voice file, WRITE FILE) as f:
/* ZEONOISENST —Z EZY T */
for resp in
self.assistant.Assist (self.request (req),
MY DEADLINE) :
/* THRANMSENDSTZOIRY T +/
if resp.GA_TEXT_REPLY:
reply = resp.GA_TEXT_REPLY

/* BREISEE 7 7 ANMIARTNL */
if len(resp.GA_AUDIO REPLY) > 0:
f.write(resp.GA_AUDIO REPLY)
ret=True
if reply:
return ret, reply
else:

return ret, None

9.9.74%:E

BREA O 7 v 77 Z3f#i L Thano T, AL
TWA7 eyl F 774 L% RTIIEIN,
test_google_config.py #3479 4UE, UV /=X MC
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YT =2 DF v 7N TEET, BION—=2ITH
% AssistRequest & iz LT < 72 &0,

RIZ test_google_query.py Z 3479 % & LB
WEDEDMTAET, b#define L7ziThix, 8
TEHIO REK T A AAGE T, |_AM_IN_US %
#define THUZ, 7 A U O T B OB B
%. |_AM_IN_HAGUE ##define 3-LiE = — 1 v /<
DOEL REWE O EMZ  (FEFH Y OFGFET) i
ZCNET, BFIFEEICT FA MTRRIINE
T (EOLEbLH D), Flo, BREOFEHIL
~/voice/GoogleReply.mp3 T3, sudo mpg123 TFf
T 5L, KEFECOERENPBTES., BRI HHE
TERD-o=8A81F. THF A MIEREINT, BF
TEVWRES>TVET,

Google Assistant APl [ZBZ HICABI ST ad 0
T, B THIMEEDCH LD a7 Y 2ED LT
ZEERDTHWET, EDD, MG bEO—E

FIZ==2—RAZlT26D) X, [ZHARE
W ELIEATINERA,

9. 9.8 RELEFEEY 1 —IL

MFRIGEE Y 20—V use_cloud.py I3, MBKFEITEY
2= VEFOH L, EE I 4F T Web & E 75
YT URAT HZHEYET, BANS [ — 7 VDR
ASEET) LFEW, BEREEHELET, TF
A R BARERREHR - weather.com TH o & k<
R5) ZHIBRL T, AAF > Web IZRRLET,
THRRANPEOE IR LERA,

A=Ky MEBN TEZ TWRWRE | IRENE
HAL7eV (success 23M%) Haid, [T AR I,
WWENHD FHATLE] LR ET,

use_ cloud.py

/* Google Assistant f v Z—7xz—2A
IR : 2020/5/2 Chuji

TR -
77 A
cloud service
JEME
lip: BiEA LV H—T 2 —R
fifo: Redis FIFO
2?2
HBRIE
excuse: J—Z7WIHEETELEFD
answer: Z—JUNVORFEEFEFLEIED, TXA RIS
Web IZERT 5
no_text: ZJ—ZJNOERFEEFHIESEDH, IATF T Web 1T

FRLARW
query_cloud:

*/

[ AYE SR EA e AP

#include "include/use-redis.h"
#include "include/AI commands.h"

#include "askGoogle.py"




class cloud_service:
def _ init (self, mouth):
self.lip = mouth
self.fifo = open_ FIFO()
self.google = GoogleAssistant ()

def excuse(self):
self.lip.ah()
self.lip.say (WORD_GOOGLE)
self.lip.speak now()
self.lip.reserve ()

def answer (self, reply, voicefile):
self.lip.say this(reply, voicefile)
self.lip.ahah(

def no_text(self, voicefile):
self.lip.play this(voicefile)
self.lip.ahah(

def query cloud(self,
self.excuse()
sucess, reply =
self.google.askGoogle (question,
MY AUDIO)
if sucess:
if reply:
if GA_UNNECESSARY in reply:
reply =
reply[:reply.find(GA_UNNECESSARY)]
self.answer (reply, MY AUDIO)
else:
self.no_text (MY_AUDIO)
else:

question) :

VOICE_DIRECTORY +

self.answer (WORD NO REPLY, VOICE NO REPLY)

9.10 AITVDY

BRIMPLE D 2 — )b, RISLIE Y 2 — L, WS
HEYa—L, RV TURAT ATHONTIE, BT
B LE L,

e L IRFEDOER A £ L ®7- Al_commands.h 1213
FOSEMRSVE L, Y=l N 77 ANVE
ZRL TS ZS N,

9.10.1R#EE21—IL

AiEEO [EFEET L CEMT 2HRED RGO
FFE IChTERREEEZBMLES, e b A
T ESIRIRE Y 2 — LV TEBE LT, AR
BEL, ZOEV2— B LELE, IZEAED
ERRE X, T A—2%52C simple reply %
FEOH L CWET, 2B~ mafis & b
A Wz

#define HELLO simple reply (WORD HELLO)

) EFFOHH DD
TV TTA RICFE
NLT, A THEEL

LEF LT, self.lip.hello(
|2, self.lip.HELLO & =S
D &E\I#{Eb%iﬁb‘ﬂ
LCTERLE L,

greeting.py IZBi LEHA, 70V =r N7 7 AV
SR LTLEE W, EEI test_greeting.py %
L TITWET,
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interpreter.py I3EH L TV EEA, 7OV =T T
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ENTIE, Fe b AT TERALE, IEFICEERE
HERR L T RO — 2 R LI 12 T,

D L ITRIE R U 2 — LA EOH L ET, B
EChiRnwnWaRaI, (FEE T &SR D

Lol LFE L,

MAFIRE Y 22— /L TE-> T3, G EY =
— N DYFEIZHOWTE, FHEBREY 2 — L0 L Z
AT LE LR,

MDIREIRCTIT O R — o~ v F U 7L, REFEMET
WKOKRDO I HIZHEHEL TBEET, ZORIX
PatternMatching.pdf & LT r =2 h 7 7 A LT
bEbTBEELL,

ZOENTETCWITIE, FMEZLiICeRy ok
BROE AL, BIREZREEE B3R LTl
ZERTEET,
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Al =Y HEEER (kaonashipy) X, 71 b &A1
TICEBME LE L, BEIIRDTrER (X4~
—&BE<) BTR_RCZZCEEBILEY, v 7 niER
RUNALL ($R_CTHOF7 k2%t s) &

BCM2835 (&R YV 7 v A7 L THZ7—LED %
BREh9 %) 1%, @#define LEY, TAATRET
FT7aEANTTIZES TR, 77 —LED %
BRED L 72\ & & D ftdefine I EIT L E T,

Yy v MU EZITEEEX, BRI
ST FNEHESTEILSEET,

9.10.4{A B4R EE
ZZETTEY T VAT L - BV 2 — L Ok L
BIRREER &PV 9, ZORIZEEH LW WNWT 7
AT, B A T a—RT& LR ey h Ty
A NEBRLTLIZENY,

9.10.5 0 BhitTEh

FREET ML, =AY FOERKATHEBNIILS
MBI LEL X9, letc/rclocal DEIELIZLLT
WATZBMLET, VAT AT 747D T, sudo
THRELTLZE0,

/etc/rc.local (CRREICLLF%BMNT %)
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/home/chuji/kaonashi/run_kaonashi

VAT LEY T — MU, b AU BEIICE
gBanEd,
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a54L BEOFOER?

Mpzgke L) HEIE, E205OTLE I,
(Z DL TWEFF I ADBIX ] N
ThHHLERHA) 2 BRBESIHIEATZL, 4
3D LT L AT DOTY, FONEEER
DT (x)&, KO LD B EATEHT L Z
LEEZET,

f(x) = ao + aifi(x)+azfa(x) + ... + anfa(x) + ...
COMBEEL el ZATH LY - T, f(x)%
DERL 3 27290I12iE, %ADTTOHEDZEN /N
SWZ ENMEETT, FIWEMNE2HLEY (xS
fEELTC) REWZ Lixdbo->Th, TNLIENT
S E/NZIFHUR, FTHEIVIEREE T, Fhidtt
B30 0T RERICTHATRETT
f(x)=ao+aix +axx®+ ... +anx"+ ...
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FTHENNWET) b, FTEHa (Bk!) T
BILTh S, OEDTOHEAHC L TFE A 5
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WMETT,
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10 FEFEETILOFEEE ZILETILHRIZFITT

FEETNAEENLTIIL, 27 VET L
BRFE (T 7= i i 2TV E T,

10.1 EIHFETILOEEE

ZIZTE, RORIZHOWT, EFEET LV EFNL £
T, 78 hFATTENRT =< AFLORHET
L7zmd, SEREET NV CIHEW T2 & Ofgtem & AT
fliOXFRIZLET,

® iH ENY . AT EOREM
o IEEDFTRE

o DEfrin (Milkin) & O

101AGENRTA—T R

FP. FEREETNVDINENRT +—~ A (LB
EAER) EFHMLES, AT BT Dk
¥BREETLE, BONT (WMD) MOINEETOR
Mz, F—F&FTHATHERE TORIRLET,
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RETHOMEREND Web IZRRINDHET 38 | 5 2
KEATHOMEENHIRENFHEGEINDHET 40 | 5 2
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IO DLDT, 1 HRERDL NIIFWE) LE-T
LELXADH EA, Y—"—DRAXy 7T
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Jr=rN= FERANRy 7
AL ARM1176 (32bit,1GHz, 1 core, 128kB
" . cache) , 512MB memory, 16GB SD card
P 1 Atom N270 (32bit, 1.6GHz, 1 core,
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PN DAy 7 R
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T, “BEIA N SEETERBOEENTEEL
7

TERBICE A NI o BEFEARORMBEIL, £725
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HoTETH, BEREIL, 1ZEAERUTR BN
DT,
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— P AE—=T— b HHEOFEBIIL VDT,
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L TAHADZEICLET,
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Linux & Windows D277 1 JL

4212 Windows & Linux DD 7 7 A )V H it E %
EWLELE, &) —EEHTDHL

1. AARGE=a— K238 725, Linux TiX UTF-8 %,
Windows Tl Shift-JIS Zff~TEH . AWVD
HAFEZFR R TRV LB 5,

2. TPV Oa— KBRS, Linux T
newline (NL) —3C%, Windows Tl
Carriage-Return (CR) & Line-Feed (LF) @
TR,

EWVWHBDTLE, ZOMOEREITI Y —LE L
T Linux @ nkf (Network Kanji Filter) &5 & D23
»HY £, Raspberry Pi <> Ubuntu PC {21 > & F—
NTHFEIRIZITDOEEBY TT,

$ sudo apt-get install nkf

NkfIZIZWAWAT T a o ndb ) T8, L0 dH
ZPTRD 6 ST Ho TSI £,

FTa v i)
--guess TrANDHRGEI— REWIT2ERTD
--overwrite B LTRERE, L7 7 A M EFEETD
-s Shift-JIS IZZ&#HT 5
-w UTF-8 I[ZEHT 5
-Lw YAT7% windows X (CR+LF) (&I 2
-Lu Yf7% Linux X (NL) IZEMHT D

nkf DA 7> a v (—#)

--overwrite Z 8T L7221 UiE, BHakE RITIEUEH /)
WCFRRENDZDOT, VXA L7 FTHIOT 4 L7 b
VRFITZ 7 ANCTDHZELTEET,
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257n 7T ht2s.c B LE LT,
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/* tool to replace a TAB with two SPACEs */

#include <stdio.h>

#define NL "\n'
#define CR "\r'
#define LF "\n'
#define TAB "\t'
#define SPACE v
int c;

int main() {

while ((c = getchar()) != EOF) {

if (c == TAB) {
putchar (SPACE) ;
putchar (SPACE) ;
}

else putchar(c);

fEHrarsa—F ETar AL TEVWET,

H $ cc -ot2s t2s.c H

IharR—b7 4L 27 FY (~) ITEWT, UTFO
vz )VAZ U7 b port2dos HE LE LIz, —&H
DINT A =B THELTIER T DO 7 7 A VAL
T, ZBHONRTGA—HFTIRELLT 4V 7 NI
4 THM L7,

port2dos

# tool to convert UTF-8+newline to SJIS+CRLF and
replace TAB with two SPACEs
# usage: port2dos file-extention directory-to-save

for £ in *.$1;
do
nkf -s -Lw $f | ~/t2s >$2/$f

done

ToOMAFITIE, B bT a7 RUIZHD*py
T 7 ANETRT, Windows JTERIZ L T, #7
B ANR— R LT, fER A dos (I L E
TO

H $ port2dos py ../dos H
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enhancement
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JL— K7 7 A )L personal_info.h
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I create_voice iZ& 5-m A = VIRFAOIETE

¥,

H $ ./create voice hello ||
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song.mp3 (%, FEHEREDOBLEANL BT =7 |k
Ty AMIUTEENTWETA, WY 7 7 A V%
FHiEL T, kaonashi7 1 L7 MU (HEfg) & voice
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https://www.akiyama-
tokyo.net/electronics/kaonashi.zip
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