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1. About this document

This document provides specifications for developers extending MMDAgent
functionality. It describes how to build the development and run-time environments
on Windows, how to develop a new plugin, and how to build development and
run-time environments on Android.

This document deals with the following versions of MMDAgent.

v Versions
MMDAgent.exe 1.6.1
MMDAgent_Example 1.6
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2. Building the development and run-time
environments (Windows)

Overview

This section summarizes procedures to develop and run published MMDAgent
source code on Windows and to develop a new plugin for MMDAgent.

This section was written based on the following environment, but development can
also be done on Windows 8. In doing so, adjust the document details according to
your own environment.

Development Windows 7 64 bit
environment OS

Development Visual Studio Community 2013
software

[Notes]

The published MMDAgent solution file (.sIn) and project file (.vcxproj) were created
for Visual Studio 2010, but later versions can be used by upgrading the project
(when the solution is first opened, a request to upgrade will automatically appear).
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Building the development environment

Downloading Visual Studio Community 2013

Download Visual Studio Community 2013 and the Japanese Language Pack from
Microsoft.

https://www.visualstudio.com/downloads/download-visual-studio-vs

¥ Procedure

s AL o
Marketplace b Visual Studio @R @
STERIBAFIN YT BT EEB RISy
Visual Studio 2015 Visual Studio Community 2013 with Update 5

Visual Studio Community 2013 |3, 227 HEEE

Team Foundation Server 2015
Visual Studio Code

Tools for Visual Studio 2015

Visual Studio 2013

5 LAM=ILENES. visual Studi
= Community 2013 Visual Studio Community 2013 & U|
3 (FEOU-2 JT

Ultimate 2013 2013 Language Pack (st@U-2 /)

Premium 2013

(2) Download Visual Studio Community 2013
(ISO format is recommended due to size)

Professional 2013
Test Professional 2013 EERE bt —5- ®1SO
Express 2013 for Desktop

5 AT sz
Express 2013 for Web A9>0-F 1§

EXpress 3 for Window - =i
Express 2013 for Windows VisuaTStedieCammunity?0T3 with Update 5 - I8

Visual Studio 2013 Update 5

Visual Studio 2013 Language Pack

Team Foundation Server 2013 Visual Studio SIZEEDTE AL TE . AL T Visual Studio D2—F— 18—z 120%
FEEELLE BT ET,

Tools for Visual Studio 2013

Smemr: [B55 V] | (3) Download the Visual Studio 2013 Language pack (Japanese)
Visual Studio 2012 \

B HuoY-F -T2k H950-F

.NET Framework
Wigual Studio 2013 Language Batk - B&E


https://www.visualstudio.com/downloads/download-visual-studio-vs
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Installing Visual Studio Community 2013
Run the downloaded install file (ISO or Web installer) to install Visual Studio
Community 2013.

V¥ Procedure

pq Visual Studio pq Visual Studio
Community 2013 Community 2013

) ) Optional features to install:
Setup requires up to 10 GB across all drives.

(1) Select checkbox

o agree to the and

v

(2) Select next (3) Select INSTALL
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Installing the Visual Studio 2013 Language Pack

Run the downloaded Language Pack (Japanese) installer to install it. Note that Visual
Studio settings are required to complete the conversion to Japanese, and these
changes are described below.

¥ Procedure

b Visual Studio

2013 Language Pack - HAGE

ttw hPwFclE C: [C 668 MB H'HETT.

(1) Select checkbox

CAEUZFET.

(2) Select Install
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Initial configuration of Visual Studio Community 2013

Run Visual Studio Community 2013 after installation to perform initial configuration.

¥ Procedure (the configuration window appears automatically upon first launch)

pg Visual Studio

Welcome. Sign in to Visual Studio.

Visual Studio will automatically keep you signed in, sync your
settings between devices, and connect to online developer
services.

Learn more

(1) Select Not now, maybe later

Sign in

Not now, maybe later.

By signing in, you agree to the Team Foundation Services
Terms of Use and Privacy Statement

X

X

pq Visual Studio

Start with a familiar environment

Deyelopment
Settings:

[k;eneral L |

Apply customizations from the previous version to the
environment selected above.

Choose your color theme

© Blue Dark Light
n Visual Studio - ﬂ Visual Studio

You can always change these settings later.

(2) Select Start Visual Studio { Start Visual Studio ] [

[Notes]

To continue using it beyond the evaluation period (30 days) requires signing in with

a Microsoft account.
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Setting Visual Studio Community 2013 to Japanese

Visual Studio Community 2013 can be set to Japanese in the Options settings.

¥ Procedure (the change is applied upon restarting Visual Studio)

D¢ Start Page - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW DEBUG TEAM
io-0|B-uRP| -

StartPage # X

Community 2013

Start
New Project...
Open Project...

Open from Source Control...

Recent
MMDAgent_vs2010
MMDAgent_vs2010
FilezBar
TestCVMicro

unity 2013

TOOLS | TEST ANALYZE
Windows Phone 8.1

& Attach to Process...

%

WINDOW  HELP

Connect to Database...
%S Connect to Server...
Add SQL Server..
@ Connect to Microsoft Azure Subscription...
SQL Server »
Code Snippets Manager... Ctri+K, Ctri+B
Choose Toolbox Items...
Add-in Manager...
NuGet Package Manager »
Extensions and Updates...
Create GUID
Error Lookup
PreEmptive Dotfuscator and Analytics
Spy++
Spy++ (x64)
& WCF Service Configuration Editor (1) Select Options
External Tools... 'l

=

mmunity 2013

hese resources:

d sample projects
bchnologies

ject

s

Customize...

£+ Options...
DO T TS COTMEC ), 77 oAy Z .

Watch live today (Nov 19th) or on-demand for all the news!

.

Microsoft Connect(); // 2015 Developer Event Set for November 1

Discover Visual Studio Community 2013

Get the most from Visual Studio with these resources: ro:
4) Select Japanese
New to Visual Studio? Check out coding tutorials and sample projects
Get training on new fi e m ft Azure
Optiars - ; and Web
ct... .
(2) Select Environment Search Options (Ctri+E) *_ 5 Phone
Source C o
o English
Connect to Azure Add-in Security Same as Microsoft Windows
Learn more about AZ, AutoRecover 1
_vs2010 DorNTEs _/
Extensions and Updates E
(3) Select International Settings Find and Repiace
q
LCiucicauca iy |
Quick Launch
f
Announce e
Don't miss Cong Synchronized Settings
288, 118 20, 2015 Tabs and Windows (5) Select OK
Watch live today (Nof Task List
Web Browser
Microsoft Conng)[ | > Projects and Solutions ,
h_Saurrs Control
288, 115 06, 2015
set your calendar for)| |INew York City to

Cross-Database Queries in Azure SQL Database
288, 115 06, 2015

We are happy to announce a number of to elastic

gt P

query in Azure SQL Database. Most notably, elastic database query now supports ¢

databases in Azure SQL Database. This makes possible common cross-database querying tasks like selecting from a remote table into a local table.

10
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Building the run-time environment

Getting the source code

Download the MMDAgent source code from the Web site and save it in a folder on
your PC. The source code is archived in a Zip file, which must be extracted before
performing the procedures below.

v MMDAgent Web site
http://www.mmdagent.jp/

V¥ Procedure

MMDAgent XX

= Toolkit for building voice interaction systems =

What is MMDAgent?

WD Agent is a toolkit for building voice interaction systems
This toolkit is released for contributing to-thasanularization af anaach, technology.
We expect all users to use the toolkit in ¢ slic order and morals

. /(1) Download source code
Getting MMDAgent new
MMDAgent version 1.6 (Deceniber 25, 2015)

- Documentation - Source code - Installer (for 32-bit Windows)
MMDAgent “Sample S aipt’ersion 1.6 (December 25, 2015)
- Documentation - Contents package

Wi is a character of Nagoya Institute of Technology
For the details, see the "COPYRIGHT txt  files of each package in the distribution.

Videos

- Demos on YouTube and Nico Nico Douga - Users videos
News

- Wordpress
Links

- HTS - Julius - hts engine API

—Qpen JTalk - Bullet Physics - Glee

- GLFW - JPEG - libpng

- MeCahb - NAIST Japanese Dictionary

- PortAudio -zlib

The MMDAgent SourceForge page

contains all the releases, instructions for SVN access, and other info

11
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Building and running the source code

This section describes preparations to run the source code with Visual Studio
Community 2013.

¥ Procedure

1. Open the solution
Open the MMDAgent_vs2010.slIn file in the extracted folder with Visual Studio
Community 2013. When opening the solution, a window to upgrade to Visual
Studio 2013 will appear, so select “OK” to upgrade the entire project.

VC++ ) ASESATSURTYIIL—RUET

UTFOTOSz oM. BB/ (-3 0 Visval C++ D/ SHBIUSAISUEZRBULTVET. Chsnd
O x4 ba. Microsoft Visual Studio 2013 DI/ A SELUSATISUZRBRATILICPyIIL—-RenE
T. C++/CLI SEBEZEH/TAIIR—T - R JOTIHRERRRAT«T 2—-F JOSz o/ N3 EBSY
IC .NET Framework 4.5 ZH& & TALICP v IIL—RENET. JOSIHMEFvIIL—RURBLEE,
NET D/ (—2= 20 Visual Studio B VA P—ILENTVRWEEILRTEZEA.

<

..¥Library_GLee¥Library_GLee.vcxproj
..¥Plugin_Variables¥Plugin_Variables.vcxproj
..¥Plugin_Open_JTalk¥Plugin_Open_JTalk.vexproj

.. ¥Plugin_LookAt¥Plugin_LookAt.vexproj

.. ¥Plugin_Julius¥Plugin_Julius.vexproj

.. ¥Piugin_Audio¥Plugin_Audio.vexproj

.. ¥Main¥main.vexprog

.. ¥Library_MMDAgent¥Library_MMDAgent.vcxpro)
..¥Library_MMDFiles¥Library_MMODFiles.vcxproj
..¥Library_zlib¥Library_zlib.vexpro) (1) Select OK
..¥Library_PortAudio¥Library_PortAudio.vcxproj
..¥Library_Open_JTalk¥Library_Open_JTalk.vcxproj

¥l ihrarv_lihnnn¥! ihrary_lihona vevneni

vl
v
v
v

|
!
v
vl
vl
-
|
J

===

12



Nagoya Institute of Technology

2. Set the startup project
Set the startup project to main

Yya-33> THRT0-5—- v 3 x
D o- @l =
JUa—33Y IHATO-5— OBR (Ctri+ p-

@] YU2—-33> 'MMDAgent_vs2010' (20 JOTz O 1)
b B Library_Bullet_Physics
b % Library_GlLee

b @ Library_GLFW
b [ Library_hts_engine_API
b [ Library_JPEG
b [ Library_lulius
b [l Library_libpng
b @ Library_MMDAgent
b [ Library_MMDFiles
(1) Right-click on main b [ Library_Open_iTalk
b [ Library_PortAudio
b Drary=alib
SR ) dm_
YEILR(E) E ugin_Julius
HU—(N) E Plugin_LookAt
Ea—(W) » B Plugin_Open_JTalk
R2H7(2) S } ::ugmAVTnables
s 3 J Plugin_VIManager
i = ahoat) Ak Plugin_WindowController
CCTETRR(S)
B ®U\Yya-3> TH2T0-5- OE2—(N)
B4 R %=BBEDOTO I 7 1) I(P) »
£)L REFRIE(B) 5 |
&0(D) »
g* 3R 91¥-K(2)... Ctrl+Shift+X - -
BT 5~ SORR... 70525 NyT0) 74 7
&
' & 25—-t7yT JOT O MBRER) t’
Ty (G) T il
iy i) main
& FROBD) O STHh I7A D:¥MMDAgent-1.5¥mair
et il Sz NOBTFRE
X HER(V) Del L:zmm main
I ZWMOZEM) g
7ozzoh07>0-KL) (2) Select Set as startup project

YU1-23 OBRFT(S)
Q@ IHRTO-S-TIANS—ZML(X)
& JO/F4(R) Alt+Enter

[Notes]
The name of the startup project will be shown in bold.

3. Change the solution configuration
Change the solution configuration to Release.

D¢ MMDAgent_vs2010 - Microsoft Visual Studio (E22)
I7AUF) WEE) ER(V) JOSTIHNP) EUKRE) F/wHD) FLer U= ANS) SMN) D4>EIW)  ALT(H)
B2 W < & «| » O=%)L Windows /Cy#i— - 4 - Debug '» |win32 N\l

Debug
Release

BEIR—v—...

(2) Select Release

[Notes]
If executed in Debug configuration, AppData and MMDAgent.mdf will be copied

from the Release folder to the Debug folder.

13
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4. Build

Build the solution

D MMDAgent_vs2010 - Microsoft Visual Studio (E72%)

IPOUF) BEE) ZRV) TOSTHNP) | CILBEITHo O] F= RN T=T=mZh(S)  SH(N) DIEIW) ALT(H)
oA = -0 - » By YUI-S3OEILR(E) Ctri+shift+8 | &

T TR
= ey biseto)

Yyua—-3>009->(C)
YUa—-33>TI—-BHNERG(Y) Alt+F11

N
EREE (1) Select Build the solution
JCyF EILB(T)...

BWRTR—S7—(0)...

Hh

HEATOFER(S): | EILR | & | = 2| XE| 2
182 Flugin_Yariables.vcxpro) -2 Ul#iMUAgent-|.D¥Releasefr lugins¥rlugin_Yariables.dl |

19> Pluzin_YIManager.vcxproj -> D:¥MMDAzent-1.5%¥Release¥Plugins¥Plugin_YIManager.dl|

15> - FARDPRTLELE.

15> Plugin_Julius.vexproj -> D:¥MMDAzent-1.5%¥Release¥Plugins¥Plugin_Julius.dl|

17> O- FARDPRT LELL.

17> Plugip-8pen_JTalk.vexproj -> D:¥MMDAzent-1.5¥Release¥™iuzins¥Plugin_Open_JTalk.dl|
zzzzzz===€ U] F: 20 EMHAT. 0 X8R 0 BITE, 0 Ry Fe=mmm=zza:

& (2) Build is complete if there are no errors I

14
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5. Run
Run the exe file generated by the build.

Dq MMDAgent_vs2010 - Microsoft Visual Studio (BI2%)
I74IAF) WEK(E) TRV OszOBMP) EBILREB) | F/yP((0) | F—AM) Y-IUT) FTAMS) BMMN) D>E9(W) AWT(H)

B2 > . - | » O—L Window D4~ F2(W) »
M=

PIRE) »

) (o JBE(S)

(1) Select Start debug AR SR

Alt+F2

r
MMDAgent - Toolkit for building voice interaction systems S | G S

(2) If MMDAgent starts, you are done

15
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[Notes]

There is a Contents Package in the extracted folder from the Web site. By giving
the path of MMDAgent_Example.mdf as a parameter when running MMDAgent,
development can be done from an initial configuration that displays a character
called “Mei”.

v Configuration procedure
Open the project properties for main and under [Configuration properties] ->
[Debug], set Command arguments to the path of MMDAgent_Example.mdf.

V¥ Screen shot

HA(C): (757 17 (Release) -] 75y hTA—nE): [FoFcT(Win32) -] [ #EzE—zr—(). |
b HETD/ E8Hys7/(vhi—:
‘ “&gg’ 7 [O—721 Windows 5 G 73— 7]
EZAC
VC++ FA L2 MY = $(TargetPath)
b C/C++ D:¥MMDAgent_Example¥MMDAgent_Example.mdf |L_|
b Uh— T Lo $(ProjectDir)
P N=ITAMY-IL FEYF [ATAY-
b UY—2R A o = ] E®
b XML RFa XA b I B
b TSOH AR T-TER [
b EILE AR~ SQL F/ (w4 [AAY3
b NASL EILRE AT AMP DBREDQ 7 HESL—4% WARP software accelerator
b I3— Rt
= -
FIUr—22/cBTITUR S 3BTT.
4 " »
ok [ Frexw || EA@ |
= |

16
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Developing a new plugin

Adding and configuring a new project
This section describes how to add a new project and prepare to develop a new
plugin.

V¥ Procedure

1.

Add a project

Add a project to the solution. When a new project is added in the solution
explorer, the Add Project window appears. Initialize as shown in the screen
shots below.

| DAY ROW)  ALT(H) H1>4> @

(1) Right-click on the solution

1Vy2-2a> TH250-5- -8 x
Nog|o--a@|s-

/U D ey o-
By s = 'MMDAgent vs2010' (20 JOSTH M)
CotwehiftaB_L Bullet Physics

Y YUa—-23>0EILE(B)

YUa-3>OUEILKR) _GLee
YUa-3>059—(C) _:LFW
AP
YU2-23>TI- RAMERE(Y) Alt+F11 _J:‘Geﬂqme_ 1
Iy F BEILR(T)... —Julwus
WRTE—T 7 —(0)... _fibpng
# YUa-3 0 NuGet )lysr—SOER... _MMDAgent
(3 Enable NuGet Package Restore y_MMDFiles
() Select New project @ #UWYUa-33> IHRT0-5- OEI—(N)
3—-K X My HREHET(C) (2) Select Add
TOT T MEFBE(S)...
- Audio
ILSa TR (1) }"
uliys
(D) 4 [Lonv,«
HroTe AT=Try-sesa 443 Open_JTalk

FUL Web B B(W)...
B2 Web 5 K(B)...
o FULEEW)... Ctri+Shift+A
‘a0 BEORE(G)... Shift+Alt+A
wLLWWya-33> T4 —(D)

YUa—-33 22V -RERISEN(A)...

O ZWOZTE(M)
IHRTO-5-TIANF-ZHL(X)
& JOIF4(R] Alt+Enter

b BEFBULEI 7L .NET Framework 4.5 | A8 RE: |BE (5) S 1 W 39 .
Vs elect Win roject
4 AZRR WY B w2 ov-urrus-say proj

(4) Select Visual C++ » Visual Basic Win32 77UE—S3>, IVY-IL P
P TETITeY £ _MECTS—rmr visualgfs 7 5>, DL ERERSFA v
I vsisices o SURERTIROOTIOST

i Win32 705z o~ Visual C++ .

CLR b =y ViEtal C++
28 o
MFC pd 77 FJoszor Visual C++

FAN
Win32

v Visual F#
SQL Server
PowerShell
+ JavaScript
Python

v TypeScript .
v ZoM0TODTH OB (6) Enter the project name

b A4S (e.g. Plugin_Sample)
; (7) Select OK

AT i PR e asal Ly AUET.

Em(N): Plugin_Sample| j
BF(L): D:VIMDAgentelS -] & B.'&(a)...;\

oK || 4e>t
v—

17
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Win32 P2V —ay Y —RAKICE

RIEO70T 17 NERTE:
® Windows P —3

MEOREERHCIBEL. FETENHLTEE
g{.u\?ﬂ MOVERSTE. 70T 12 ND readme txt 274 TT 0T 1D MOIEREEE BO7/ MBI DI SBLTE

PV —23DRE

1
(8) Select Next

ERadls

PV —IavoEE
EEEj

mE - ONEE FBAYS - F7 A VEBND
© Windows PV —I3AW) ATL(A
O V=N P —23:A0)

[(® Seleot DL ~<@0@>
(9) Select DLL TS0 IO

1BhodA ™

7 =0F0ITOND)

l(lO) Select Blank Projlect

P -3 MERE

vi 73 1 )Vi¥d

g(e&)uity Development Lifecycle (SDL) F1v

(11) Select Finish

18
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2. Change the project settings
Change the settings of the added project. After the property page window
appears, complete settings I to V below.

%! Library_PortAudio
[ Library_zlib
. & main
(1) Right-click the project &) Plugin_Audio
¢ @ Plugin_ulius
5] Plugin_Lookat
:_t. PR -Cper=Tall
C R sompe D |
& BILEU) s
UEILF(E) P& — J71IL
Vy=2 I7AIL
LU=24(N
e S
Ea—(w) in_variables ~
BEH(Z) »
FOsz & o)) 4
CCETIRE(S)
& #LL YUa-23> THAT0-5- OE1—(N) mple 7054 MOTO) 5 .
A Rit#REtn>'07 7 1IL(P) »
El FETEBE(B) »
Bm(o) v Plugin_Sample
g* SR DH—K(2)... Ctr+Shift+X bt J7L D:¥MMDAgent-1,5¥Plugin_Sar
M NuGet/lysr—OER.. P MO R
f 25-~FeT FOSzH MCEER) p=R Plugin_Sample
T w(G) 3
3% tIomno(T) Ctr+X
503 (P) tri+V
X EIR(V) Del
Ko EEOZE(M)
JOsz 4 OFZO—-E(L) (2) Select Properties
Va1 —Z30OBIFv(S)
THATO-S—TIAI5—EM<(X) I
JoiF(R) Alt+Enter F>' EEELET.

[Notes]
To run a Debug configuration, change the solution configuration to Debug and
then perform these settings.

19
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Character set settings
Change the [Character set] setting in [Configuration properties]->[General]
to [Uses multi-byte character set].

¥ Screen shot

-

HR(C): (7071 T (Release) v| 759 hIA-nE@): [ZoFAT(Win32) -] [ mERE-sr-().. |

> HEIO)FA 4 JOS1H MNOBRE
4 BETO)F4 b o FALFZvo S4T5V (dil)
E= MFC &R EE Windows SAISUTERTT
IO NF ) bXFy MEERT 3| (|
VC++ FALUbY HEEBES AL BR- HEEES U I HM—-EERLRY
b C/Cr+ TOUS LBORBL USOBOI— RERZEEE
> UXh— Windows X h7 ZFUGHR— h (TS
b Y=JTAN Y-l . 208
PP s SO INY $(SolutionDir)s(Configuration)
D :I;L_x SFRAFLOBY $(Configuration)¥
: XML K$axyh oz | TTIYME Herojectiiome)
LT H—5y NOTETF di
> BILK ARY R D‘U—“/lﬁ(:ﬂﬂ&?%%i&? *.cdf; *.cache; *.obj; *.ilk; *.resources; *.tIb; *.tli; *.tIh; *.tmp; *.rsp; *.pgc; *.pgd;
b DRASL EILK 57y ELR OY I74L $(IntDir)$(MSBuildProjectName).log
b YER—T UY—Z TSy RIA—LY=Itzy b Visual Studio 2013 (v120)
b AASA BLE Y=L RE—T ASDUASEL ELREBNCTS AV
b XMLF—% STRL—%
b I— Kot
b HLSL O3/
X2ty b

BEUEXFCY MEERTALOIV/ASERELET. O-HVE-—> 3> THEAENZET.

[ ox [t

20
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Set additional include directories
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Enter the following values in [Additional include directories] in
[Configuration properties]->[C/C++]->[General].

¥ Setting value

..¥Library_GLee¥include;..¥Library_Bullet_physics¥include;..¥Libra
ry_MMDFiles¥include;..¥Library Julius¥include;..¥Library_MMDAgent¥
include;..¥Library GLFW¥include;

¥ Screen shot

HAC): (7571 T (Release)

b HETD/Fa A
4 WETO/ T
2
AV
VC++ FA LK
4 C/C++
=S
2R
JuJoeyd |2
a—-R&R
B
FUDIAILES
HHI7
TSoY-aR
HaRE
FARTDATL 32
= T -
b UAH—
b N=ITAB Y-
b SATSUT>
b V-
» MIDL
b XML RFaAY o

Z] . »

ENMDA O~ K FAL N | ¥Library_GLee¥include;..¥MMDAgent;..¥Library_Bullet_physics¥ir{~ |

D #using T+ L2 M

Ty ERORR

HESES VAL YR
Windows 524 LIT3EREEDER
EEEEROIETR

EELANL

BEEIS—LULTHRD

SDL Fxzw4&
EBTOtyHcLdI L

EMDAON—F T« L2 M

A 22— K IR CEMT BT L2 MIZHELET. EEEETHRSICR. LIIOSTEPY>TLESLW. (IVR])

+| 759 rTA—nE): [FH71T(Win32)

- [ #EXF—7—(0).-

F0IS5L T-H~-2 (/Zi)

(& (/nclogo)
AL 3 (/W3)
VAR (/WX-)
(2w (/sdl)

[ o J[#Frxt || #@A@

21
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III. Set additional library directories
Set [Additional library directories] in [Configuration properties] -> [Linker]
-> [General] to the following value.

¥ Setting value

..¥Library_Bullet_Physics¥lib;..¥Library MMDFiles¥lib;..¥Library_z
lib¥1ib;..¥Library_libpng¥lib;..¥Library GlLee¥lib;..¥Library_ MMDAg
ent¥lib;..¥Library JPEG¥1lib;..¥Library_ GLFW¥1lib;..¥Library_FreeTyp
e¥lib

V¥ Screen shot

HR(C): (7074 T(Release) v| 759 rTA—nE): [7H71T(Win32) - [ #EzE—r—(0).. |
28 - HHAI7L $(OutDir)s(TargetName)$(TargetExt)
514 ETRROER BERL
JuJotyy =3y
I—R&ER ASDURSEN U OEBRNCTS WWZ (/INCREMENTAL:NO)

EE EFERRORER {3\ (/NOLOGO)
TV AES A= SATSUDER (RTRY S
®hI7L sho=a Ry
ISR 2-5-ZEQUSALII WnZ
mﬁ'ﬁ Ser L ¥lerary_BuIlet Physmﬂlb ¥L|brary_MMDF1Ies¥hb ¥L|brary_zllb¥hb i_]
g;f?;’/ 278 SATSUREREDU oy
AT SATSVEFBEROANOEA| W
e YUY A7 -2
Ah DLL Z)(A 25« 20U
T=92Z I USH-BEETS-EULTRS
=/tws TP ANEBIRICEN
ST TRy NGy FERIRA X — SOFER,
Bt o3P ORIEDEE
123035 IDL
Windows X&7—
INTOATZ=E | | BMDSATSY F4LINY
ARVESAY (| | RBOSATSY JIREL—F—HA—)(—51 RTEBLSICUET (/LIBPATH:folder)

< m »

[ ok J[#r>t || =R@E) |
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IV. Added dependency file settings
Set [Additional dependency files] in [Configuration property] -> [Linker] ->
[Input] to the following value. It is okay to overwrite the value input initially.

¥ Setting value

MMDFiles.lib;libpng.lib;Bullet_Physics.lib;winmm.1lib;opengl32.1ib;
glu32.1ib;z1ib.1ib;GLee.1lib;MMDAgent.lib;JPEG.1lib;GLFW.1lib;FreeTyp
e.lib;%(AdditionalDependencies)

¥ Screen shot

RA(C): P57 T (Release) v| 759 rIA—F) [PHT1T(Win32) -| [ #E=A—5r—(0)..
o8 - MMDFiles. lib; libpng.lib;Bullet_Physics.lib;winmm.lib;opengl32.lib;glu32.lib;z| = [ B
Sl TRTOBEDSA TS UDER
JuZotyy BEQHEDS 1 TSUDER
I—R&ER ELA-LERTFAIL
S8 ETa-AETESTUICEN
FUIIALES TH—T VY= TP AN
MHT7 AN 3L BBOET
T>oF R DLL OiESEEHAH
bags FELTU UL UY-X
TRTOATS =,

IR S
4 Uh—
=0
AH
N=2xXhk IF7-
/(s
LAFL
3. 113
128iAF 1DL
Windows A&7 —
FHEE

FARTOATS3 BT 71 Il
ARYESAY (| | USH aTUR SACENMTIREZEELET (B1: kernel32.lib)

« i »

[ ok [ #rewu || @8w |
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Set the output directory
Set [Output directory] in [Configuration properties]->[General] to the

following value

¥ Setting value

Nagoya Institute of Technology

$(SolutionDir)$(Configuration)¥Plugins¥

V¥ Screen shot

HE(C): (707« T (Release) v| 759 hoA—np): [PHF4T(Win32) - [ #EzE—sr—(0).. |
> BEIO)TA ~| | « JOSTH  NORERE
4 BRT0) G4 WROER LTy SA4T5 (dll)
= MFC R =% Windows SATSUZBERTD
At XFtY b Unicode XZtzy ME@AT3
VC++ FALOBY SEEBESOH1 L - HEEBES 51 L - MEERLRL
4AG/Che JOUS LHBORBIL USOBOI— MEREER
B E Windows X h7 ZFUMHR— ~ ATV 3
BEL . o
e
7U?Dty9 $(SolutionDir)s(Configuration)¥Plugins¥
. Rk ST L N S(ConfiguPaTom¥—
SUAS) LA 9—7y [ $(ProjectName)
e 5-5y NOIEEF dil
TS ?UTDN(CH&%TEEE¥ *.cdf; *.cache; *.obj; *.ilk; *.resources; *.tib; *.tli; *.tlh; *.tmp; *.rsp; *.pgc; *.pgd
BERE ELR DT I71L $(IntDir)$(MSBuildProjectName).log
TRTOATS 2> IS5y RIA—L Y-ty b Visual Studio 2013 (v120)
ARSI RR=T AZDIALEN EVREBANCTD (30>
4 USh—
£
A%
X=JxAh I7-
At #NFLo Y
AT L «| | A7 FALY NIADIEH (RZEELET. BRZBESVITENTEET.
L —T— »
[ ok J[#rven | #8A) |
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3. Set the project dependency relationships
Set the dependency relationships for the added project.

P
b [ main

b & Plugin_Audio
b M Plugin_lulius
b

3

(1) Right-click on Project

M Plugin_LookAt

y  BEILE(U)
UEILF(E) i
£U—2(N) s
Ea—(w) »
#217(2) ' ’

FJOTTH MD3B() ,
ZTETRES)
B, UL YU1—33> THRT0-5- OE1—(N)
P RS BRSSPt bie) R
)L FEFE(E) v |
=(0) k Plugin_Sample
DS D4 H=F(Z)... Ctri+Shift+X D:¥MMDAgent-1.5¥Plugin_Sar
NuGet /(w4 —S0OEIE... 3
AA—hFyd O MNCHEE(R)
FTIw(G) 3
Womh(T) Ctri+X
B0 {313 (P) Cri+v

(2) Select Build dependencies

& | 05z MEEREGS)..
O DT U TC T (1) .
WL EODRETAZ(E)...

(3) Select Project dependencies

& o=

Plugin_Sample

£

BV Del
ZROEEM)

Zo0z x4 MYPO-F(L)

VU1—23>OERF 7 A(S)

@ ILATO-5-TIANS—ZHL(X)

_ & JOJFA(R) Alt+Enter 7.

T x

KRR EIL ROEE

JOTzHMR):
[PIugin_SampIe

&FRE(D):
Library_Bullet_Physics
Library_GLee
Library_GLFW
Library_hts_engine_API
Libra

| Libra
Library_tiopng
Library_MMDAgent
Library_MMDFiles
Library_Open_JTalk
Library_PortAudio
Library_zlib

: (4) Select Library MMDAgent and Library MMDFiles

(5) Select OK

ok" | Dsr>tn |

main
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Creating, building and running a file

Add a source file and test run it.

¥ Procedure
1. Add the source file
Add the source file to the project.

YUa-33> THRT0-5- -1 x

Gl o-sF@| F =
YU1—28> IHAT0-5— OFE (Ctr+ p-
[ Library_GLFW -~

[l Library_hts_engine_AP1
[l Library_JPEG

] Library_Julius

[ Library_libpng

[ Library_MMDAgent

[ Library_MMDFiles

[%! Library_Open_JTalk

] Library_Portaudio

[ Library_zlib:

[l main

& rugnfude | (1) Right-click the source file
[&] Plugin_Julius
%] Plugin_LookAt|

P

(3) Select New item (2) Select Add

ey I W y |
Ctri+shiftfa,_ iBin(D) » NDS— J7AL

FULVRE(W)...
0 BEOWECT SIS AIL+A TR cEShIR_} -2 77 1k
AT TR
FLLIAILE—(F) CCETHRE(S) n_variables

FlA YU -3y THRTIO-5— DE2—(N)
X T9mH(T) Ctrl+X
@ Je-(m Ctri+C

% O32(C)...
UY=ZR(R)...

n_vIManager

X BIR(D) Del
e EMOEBE(M)
F0/tF4(R) Alt+Enter

W T A= DFTONF o

(5) Select C++ file (.cpp)

4 AR B—ILE LAEASE: [BE

Visua) C++ D’ C++ I7AIL (:cpp) Visual C++ A Visual C++
o = C++ V=R I—FESGI 7 AILESE
_ HLSL [ ~es=7770TH Visual C++ RUET.
(4) Select Visual C++ o
DIESY
Web
A-FTAUTA
TO/FA L= b
Tast
DST4 w2
PowerShell

B ALSA

(6) Enter the file name
(e.g.: Plugin.cpp)

(7) Select Add
AstrEd s SoE sy LET,

2Bi(N): | Phugin.cpg|

BF(L): D:¥MMURgem=t-5x0lugin, _Samele - #£8(8)...

EmR) | et

26



Nagoya Institute of Technology

2. Enter test code
Enter the following test code into the added source file.
#ifdef _WIN32

2 | #define EXPORT extern "C" __ declspec(dllexport)
3 | #else

4 | #define EXPORT extern "C"

5 | #endif

6

7 | #include "MMDAgent.h"

8

9 | EXPORT void extAppStart(MMDAgent *mmdagent)

10 | {

11 // Log output: Plugin_Sample

12 mmdagent->sendMessage("Plugin_Sample", "");
13|}
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Build/Run
Build and Run in the same way as was done when building the run-time
environment, and check that Plugin_Sample was output to the log.

V¥ Screen shot
r MMDAgent - Toolkit for building voice interaction systems lﬂﬂl!ﬂhj

(1) Build/run was successful if Plugin_Sample appears in the log

0.00, 13.00, 0.00 | 0.00, 0.00, 0.00 | 112.00 | 14.00

[Notes]
The plugin (.dll) is generated in the Release¥Plugins folder, which is at the same
level as MMDAgent_vs2010.sIn.
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Implementable function set

Functions that can be implemented in an MMDAgent plugin are described here.
When implementing the functions below, the following EXPORT definitions and
inclusion of MMDAgent.h at the beginning of source code is required.

¥ Required code

#ifdef _WIN32

#tdefine EXPORT extern "C" _ declspec(dllexport)
#else

#define EXPORT extern "C"

#endif

N OO 1A WN R

#include "MMDAgent.h"
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v The MMDAgent class

Functions that can be implemented in a plugin are passed a pointer argument that
gives them access to the MMDAgent class. This argument allows use of functions
published by the MMDAgent class, such as for issuing internal messages.

The syntax and an example of the method for issuing an internal message
(sendMessage) are given below. Other published functions are described in
Library_ MMDAgent¥include¥MMDAgent.h.

-Syntax

void sendMessage(const char *type, const char *format, ...);

-Description
Issues an internal message.

Arguments
‘type

Type of internal message.

-format (variable length argument)
Format specifier. Same as for printf in the C Standard Library.

Return value
None

-Example

mmdagent->sendMessage("Plugin_Sample", "%s", "Arg");
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extAppStart Function

¥ Description
This function is called once when MMDAgent launches.
It is used to initialize the plugin.

¥ Syntax

EXPORT void extAppStart(MMDAgent *mmdagent) {}

[Arguments]
-mmdagent
Reference value to access MMDAgent functions.

[Return value]
-void
None

extAppEnd Function

¥ Description
This function is called once when MMDAgent exits (when the window is closed).
It is used to terminate the plugin.

V¥ Syntax

EXPORT void extAppEnd(MMDAgent *mmdagent) {}

[Arguments]
-mmdagent
Reference value to access MMDAgent functions.

[Return value]

-void
None
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extProcMessage Function
¥ Description
This function is called when an internal message in MMDAgent (EventMessage or
CommandMessage) is issued. It is used to include any processing for the issued
message.

¥ Syntax

EXPORT void extProcMessage(MMDAgent *mmdagent, const char *type, const char *args) {}

[Arguments]
-mmdagent
Reference value to access MMDAgent functions.

‘type
The type of the issued internal message.

-args
Contents of the issued internal message.

[Return value]

-void
None
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extUpdate Function

¥ Description
This function is called when MMDAgent performs an update. It is used to perform
update processing as time progresses within a scene.

¥ Syntax

EXPORT void extUpdate(MMDAgent *mmdagent, double deltaFrame) {}

[Arguments]
-mmdagent
Reference value to access MMDAgent functions.

-deltaFrame
The frame difference elapsed since the previous update process. Units of 1/30 s.

[Return value]

-void
None
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extRender Function

¥ Description
This function is called whenever MMDAgent performs rendering. It is used to
perform processing synchronized with vertical refresh.

¥ Syntax

EXPORT void extRender(MMDAgent *mmdagent) {}

[Arguments]
-mmdagent
Reference value to access MMDAgent functions.

[Return value]

-void
None
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Simple implementation example

The following simple implementation example is a plugin that outputs MMDAgent

messages to a file.

¥ Plugin_LogMessage.cpp

Nagoya Institute of Technology

1

2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

/* definitions */

#ifdef _WIN32

#tdefine EXPORT extern "C" __ declspec(dllexport)
ttelse

#tdefine EXPORT extern "C"

#endif /* _WIN32 */

#define LOGFILENAME "Messagelog.txt" /* Log file name */

#tdefine PLUGINLOGMESSAGE_NAME "LogMessage"

/* Plugin name */

/* Message types related to the log file (Any internal message types can be defined) */

t#tdefine MMDAGENT_EVENT_FILEOPEN "LOGMESSAGE_EVENT_FILEOPEN"

t#tdefine MMDAGENT_EVENT_FILECLOSE "LOGMESSAGE_EVEMT_FILECLOSE"

/* headers */
#include "MMDAgent.h"
#include <fstream>

#include <ctime>

/* variables */

static bool enable;
static std::ofstream ofs;
static time_t t;

static tm *x;

/* extAppStart: load models and start thread */

EXPORT void extAppStart(MMDAgent *mmdagent)

{

enable = true;

mmdagent->sendMessage (MMDAGENT_EVENT_PLUGINENABLE, "%s", PLUGINLOGMESSAGE_NAME);

/* File name used to create the log */
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const char *fileName = LOGFILENAME;

/* Open the log file (append) */
ofs.open(fileName, std::ios::out | std::ios::app);
if (lofs) { /* if opening the file fails */
/* Issue a message indicating file open failure */
mmdagent->sendMessage (MMDAGENT_EVENT_FILEOPEN, "%s can not be opened!", fileName);
}
else { /* File opened successfully */
/* Issue a message that file opened successfully */

mmdagent->sendMessage (MMDAGENT_EVENT_FILEOPEN, "%s can be opened", fileName);

/* Get the current time */
t = time(0);
char buf[32];

ctime_s(buf, sizeof(buf), &t);

/* Write the time */
ofs << buf;

ofs << "[[Start]]" << std::endl;

/* extProcMessage: process message */

EXPORT void extProcMessage(MMDAgent *mmdagent, const char *type, const char *args)

{

if (enable == true) {
/* Output to output stream (1 line) */
/* By removing the comments from the following, the log file will only be written*/
/* for a particular message type (speech input) */
// if (MMDAgent_strequal(type, "RECOG_EVENT_STOP"))

{

ofs << type << << args << std::endl;

36




Nagoya Institute of Technology

68
69 | /* extAppEnd: stop and free thread */

70 | EXPORT void extAppEnd(MMDAgent *mmdagent)

71| {

72 /* Show the end of the MMDAgent log */

73 ofs << "[[End]]" << std::endl;

74 ofs << std::endl;

75

76 /* Close the log file when MMDAgent terminates */

77 ofs.close();

78 mmdagent->sendMessage (MMDAGENT_EVENT_FILECLOSE, "%s was closed", LOGFILENAME);
79 | }

80

81 | /* execUpdate: run when motion is updated */

82 | EXPORT void extUpdate(MMDAgent *mmdagent, double deltaFrame)

83 | {
84 | }
85

86 | /* execRender: run when scene is rendered */

87 | EXPORT void extRender(MMDAgent *mmdagent)

88 | {
89 | }
%

¥ The output log file
When the plugin runs correctly, the file MessagelLog.txt is output in the current
directory (normally the same folder as MMDAgent.exe).
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Plugin template

The following is a template containing empty functions that can be used in a plugin.

¥ Plugin_Template.cpp

1 | #ifdef _WIN32

2 | #define EXPORT extern "C" _ declspec(dllexport)
3 | #else

4 | #define EXPORT extern "C"

5 | #endif /* _WIN32 */

7 | /* definitions */

9 | /* headers */

10 | #include "MMDAgent.h"
11
12 | /* variables */
13
14 | /* extAppStart: load models and start thread */
15 | EXPORT void extAppStart(MMDAgent *mmdagent) {}
16
17 | /* extAppEnd: stop and free thread */

18 | EXPORT void extAppEnd(MMDAgent *mmdagent) {}
19
20 | /* extProcMessage: process message */

21 | EXPORT void extProcMessage(MMDAgent *mmdagent, const char *type, const char *args) {}
22
23 | /* execUpdate: run when motion is updated */

24 | EXPORT void extUpdate(MMDAgent *mmdagent, double deltaFrame) {}
25
26 | /* execRender: run when scene is rendered */
27 | EXPORT void extRender(MMDAgent *mmdagent) {}

28
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3. Building the development and run-time
environments (Android)

Overview

This section summarizes procedures for running the published MMDAgent source
code on Android. Note that the development machine OS is windows.

This section is written for the environment given below, but the software can be
developed and run on other environments (e.g. Windows 8 or greater, other
versions of Android Studio, etc.). In such cases, adjust the descriptions in this
document as necessary for your environment.

The version of the JDK required will depend on the version of Android Studio being
used, so check the system requirements on the “Android Studio and SDK Tools
Downloads” page on the Android developer site (https://developer.android.com).

Dev. Environment OS Windows 7 64 bit
Run-time environment OS Android 5.0.2 (4.0 or greater recommended)

Development software Android Studio 1.4

JDK Version Java SE Development Kit 7u80
Android SDK version r24.3.4

Android NDK version r10e

[Notes]

It will be necessary to enable developer options on the Android terminal used as the
run-time environment.
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Building the development environment

Downloading Java SE Development Kit 7
Download the Java SE Development Kit 7 installer from the Web site.

http://www.oracle.com/technetwork/jp/java/javase/downloads/jdk7-downloads-
1880260.html

¥ Procedure

JavaFX 2.2.79 Demos and Samples Downloads
You must accept the Oracle BSD License to download this software.

O Accept License Agreement ® Decline License Agreement

P ¢ L E5n Nnansing Cie Size Download
Lin . 24 MB  javafx_samples-2_2_79-linux.zip
Mac] (1 Select this check box 24MB  javafx_samples-2_2_79-macosx-universal.zip
Win Z0.23MB  javafx_samples-2_2_79-windows.zip
Java SE Development Kit 7u80
You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.
éAccept License Agreement ® Decline License Agreement
Product / File Description File Size Download
Linux x86 130.44 MB  jdk-7u80-linux-i586.rpm
Linux x86 147.68 MB  jdk-7u80-linux-i586.tar.gz
Linux x64 131.69 MB  jdk-7u80-linux-x64.rpm
Linux x64 146.42 MB  jdk-7u80-linux-x64.tar.qgz
Mac OS X x64 196.94 MB  jdk-7u80-macosx-x64.dmg
Solaris x86 (SVR4 package) 140.77 MB  jdk-7u80-solaris-i586.tar.Z
Solaris x86 96.41 MB  jdk-7u80-solaris-i586.tar.gz
Solaris x64 (SVR4 package) 2472 MB  jdk-7u80-solaris-x64.tar.Z
Solaris x64 16.38 MB  jdk-7u80-solaris-x64.tar.gz
Solaris SPARC (SVR4 package) 140.03 MB  jdk-7u80-solaris-sparc.tar.Z
Solaris SPARC 99.47 MB  jdk-7u80-solaris-sparc.tar.qgz
Solaris SPARC 64-bit (SVR4 package) 2405MB  jdk-7u80-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 18.41 MB  jdk-7u80-solaris-sparcv9.tar.gz
Windows x86 138.35 MB  jdk-7u80-windows-i586.exe
Windows x64 140.09 MB  jdk-7u80-windows-x64.exe

Java SE Development Kit 7u80 Demos and Samples
Downloads
You must accept the Oracle BSD License to download this software.

O Accept License Agreement ® Decline License Agreement
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Java SE Development Kit 7u80
You must a & i load this
Thank fo ing the Oracle Bi s°mmt A tforJ SE
ank you for accepting the Oracle Binary e License Agreement for Java SE; you m
y now downioad this software. - youmay -
Product / FM Description File Size Download

L 130.44 MB  jdk-7u80-linux-i586.rpm

Ei)a?g‘jgk that the text here has 14768 MB  jdk-7uB0-linux-i536 tar gz
L ’ 131.69MB  jdk-7u80-linux-x64.rpm
Linux x64 146.42 MB  jdk-7u80-linux-x64.tar.gz
Mac OS X x64 196.94 MB  jdk-7u80-macosx-x64.dmg
Solaris x86 (SVR4 package) 140.77 MB  jdk-7u80-solaris-i586.tar.2
Solaris x86 96.41 MB  jdk-7u80-solaris-i586.tar.gz
Solaris x64 (SVR4 package) 2472 MB  jdk-Tu80-solaris-x64.tar.Z
Solaris x64 16.38 MB  jdk-7u80-solaris-x64.tar.gz
Solaris SPARC (SVR4 package) 140.03 MB  jdk-7u80-solaris-sparc.tar.Z
Solaris SPARC 9947 MB  jdk-7u80-solaris-sparc.tar.gz
Solaris SPARC 64-bit (SVR4 package) 2405MB  jdk-7u80-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 18.41MB  jdk-7u80-solaris-sparcv9.tar.gz
Windows x86 13835MB | i =i586-
Windows x64 140.09 MB (_ jdk-7u80-wipdows-x64.exe

Java SE Development Kit 7
Downlc (3 Download JDK for the development
You must accept the Oracle BSD Lic| environment OS
() Accept License Agreement Decline License Agreement
[Notes]

JDK is the Java SE Development Kit, and JRE is the Java Runtime Environment.
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Installing the Java SE Development Kit 7
Install the Java SE Development Kit 7 using the downloaded installer. During the
installation, the JRE install screen will appear, so follow the instructions to install the

JRE as well.

¥ Procedure (JDK install)
rﬁ] Java SE Development Kit 7 Update 80 (64-bit) - Zw h7w ﬂ

ORACLE

Java SE Development Kit 7 Update 8001 A b—Jb- 45— FALSICE

O ¢H RT3, Java SE Development Kit 7 Update 8001 /A b—)L- 7O A%NE%E
S CHiBALES,

Java Mission Control #0274 E LUGEHRY — )b A4 — M. IOKO—BPLLTAFTE
BN FELE.
(1) Select Next

(Foz> D mw |

#3 Java SE Development Kit 7 Update 80 (64-bit) - I2& L - Bw b Py S ﬁ

ORACLE

ALAR=N35A T3 AR RO 2 MNSEIRL TUES e A A B=)LE(Z T bO =)L A1)

OrFodsLmencA P HERLT. HEOEREEETERT

HEEOiREA

JavaFX SDK. 51 A~ IRE, 7

I ‘5:‘("1'— FlavaFX384 L B&
UJava Mission Control¥—)l+

-] U rDRE 1 —FE&tlava SE

Development Kit 7 Update 80
(64-bit)e 1\~ K+ K54 (23008
ABBETH,
AV
C:¥Program Files¥Java¥jdk1.7.0_80¥ (2) Select Next EHE©Q...
[ <Feel |"oaw> D ma |

* The install path can be changed, but this will affect settings later on, so it is not

recommended.
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¥ Procedure (JRE install, window appears automatically)

o

# Javatzy b7y - JP—EDAIS L e

ORACLE

AUAM-)V5E:
C:¥Program Files¥Java¥jre7¥ ZEQ)...

(3) Select Next

AE (7 &M > { J

it

) Java SE Development Kit 7 Update 80 (64-bit) - =T

ORACLE

Java SE Development Kit 7 Update 80 (64-bit)lNIEM (1 A F—ENELE

GROATYFIEMN 9L TF1— NP, APID FF 142 b, BAFEEAA F U -2- /-
BEETHEATDE. KEMDTIERFDIRRISE S

(4) Select Close

FALS(C)
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Configuring environment variables (JAVA_HOME)

Register the path of the installed JDK in an environment variable.
The environment variable to be registered is as follows.

V¥ Environment variable

Item Value ‘
Variable name JAVA_HOME

Variable value C:¥Program Files¥Java¥jdk1.7.0_80

V¥ Procedure

ST X

(Ile)s @ » D> bO—LJERIL » TATOIL MO—JL SGFIVEE » SRFA v |4 | > PO SFLOBRE L
- o =
I PO S FIL =L 2P 2-H-OBFNREROER
& FIARTR—Tr— Windows Edition
& UE-hOBRE Windows 7 Professional
| & 2 2FLORE Copyright © 2009 Microsoft Corporation. Al rights reserved.

W® S35 LOFERE O Service Pack 1

Windows 7 DF UWIF « 33 > OiIBNHREEORE

(1) Select Advanced system J

settings

AT

BEEE
IS e
Windows Update

NOA—ILADEREY—
W

* The window above can be displayed with [Control panel] -> [System].
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AT LOTO)ITA

IPa-A- | A-Eorp | FHEEE | DATLOREE [VE-F

Administrator ZLTOYALRIBER. CNEOEFALOXEQATEZE A
124-TL2
HEHR. 70 HOAT T -, ARVER. HLURIEAEY

2-H- 707740
U ABRELET AD by JERE

E2sh-oEiE
DATLEEEN. DATLRRE. BLUT v AR

|

(2) Select Environment

J

Variables...

EM

T FmRERN. | O

OK | [ Fet

J (

WAL

J

(3) Select New...

FLULWS AT LER

(4) Enter JAVA_HOME for variable name

Eaha (N
ZRBE(Y:

G¥Program Files¥ Java¥jdk 1.7.0_8

(5) For Value, enter C:¥Program Files¥Java¥jdk1.7.0_80

(6) Select OK

45




Nagoya Institute of Technology

RIREH

—

L o2-H-IRAERW

EX5 &

o W ey

== el =

(7) Check that the variable has been added to system environment variables

DAT LIRIHEE(S)

=1JAVA_ HOME

(8) Select OK

P.

S T

SRFADTO) T
JPa-4—% | A-kEor7 | SHREERE | VA7 L0RE | VE-L
Administrater FLTOSALLROIBEEL. ChEDE AL OEBRTEE A
KIA=TUA
IR, FOEHOATY 1-Ib. FTUEE. HLURIEAT)
[ BEQ. ]
2=Y- 20771
0OFABHELET AD by FERE
F2sh-ElE
YATLEERD. VAT LREE, BEUT I ER
[ EmEmn.
(9) Select OK OKﬁ\ Py [ ET0) ]




Downloading Android Studio
Download Android Studio from the Web site.
http://developer.android.com/intl/ja/sdk/index.html

V¥ Procedure

tlopers Mt FE E#®

Download

Android

Installing the SDK C\

Studio

Adding SDK Packages

* Android Studio IDE
Android Studio

* Android SDK Tools

Workflow

* Android 6.0( Marshmallow)
Tools Help FA=L

* Google API % {#FfILJ- Android 6.0 T
Build System

Performance Tools
Testing Tools
Support Librar

BE Y | (1) Select DOWNLOAD

Data Binding Library
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)eVelOpel'S ot % Biefh B Developer Console

27 APIIAK UZ7LRA W=l  Google Services  Samples

Download ~ 9“ r7 ~ D P
Installing the SDK
Android Studio F/zI32F/F 70D SOK Tools %A+ —)LT BRI, ROFBRNICEIETHLENBYET .,
Adding SDK Packag
A
o | FIFRAY
e N LITFI1Z. Android Software Development Kit D{BREFERITT .
Tools Help v - o
1.1XC®HIZ
Build System ,,
1.1 Android Software Development Kit(L1F. Z32¥)TISDK) &L 1D, 8911 Android VAT L 77 AL 1y =
PafommmmoaToolk 9 %) APL Google API 7K A/ EST) 12, FZDHEI - T4 LV AMFASNET, FTIL, F 0w I-D
SDK OfERI AL T. FX0w)$—& Google DMIT/ES NN NDH LK VEHTET .
Testing Tools v
b 1.2 [Android) &13. Android #—7'"/ ) —2 70z Db (http//source.android.com/ | T THEBFE3T) | TTRIFTTREE.
SpportlBEY Y | RSO Android UTH D7 2B TERBUET,
(2) Select checkbox 1.3 [Google) £I12. 1600 Amphitheatre Parkway, Mountain View, CA 94043, United States | X /-2 B EFiER 5575 Y

COHIHRLTER», FIRLET,

NDK @ (3) Select DOWNLOAD
Ealinea with ANT .a

[Notes]
The version of Android Studio on the Web site is always the latest version, but past

versions can be obtained at the following site.

http://tools.android.com/download/studio/canary
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Installing Android Studio

Install Android Studio with the downloaded installer.

¥ Procedure
Android Studio Setup

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your

computer,

Click Next to continue.

Android
Studio

(1) Select Next

[ <ok ([ _news ] concel ]

Android Studio Setup

Choose Components

Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: _—' Description
Android SDK

Android Virtual Device
Performance (Intel® HAX

Space required: 4.3GB

' | (2) Select Next

[ < Back “ Next;»:_] L Cancel
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License Agreement

Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement.

|iro get started with the Android SDK, you must agree to the following terms and
conditions. |:]

This is the Android SDK License Agreement (the “License Agreement”).
1. Introduction

1.1The Android SDK (referred to in the License Agreement as the "SDK" and specifically
lindluding the Android system files, packaged APIs, and SDK library files and tools , if and
when they are made available) is licensed to you subject to the terms of the License
Agreement. The License Agreement forms a legally binding contract between you and -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

(3) Select I Agree

y i

[ <eock ([[1a0red ] concel |

License Agreement

Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement.

|Intel (R) Hardware Accelerated Execution Manager
End-User License Agreement

Copyright (c) 2012 Intel Corporation.
All rights reserved.

Redistribution. Redistribution and use in binary form, without modification, are permitted
provided that the following conditions are met:

1.Redistributions must reproduce the above copyright notice and the following disclaimer
|in the documentation and/or other materials provided with the distribution.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

(4) Select I Agree

]|
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Configuration Settings

Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

C:¥Program Files¥Android¥Android Studio

(5) Check the install location for the Android SDK.
(the grayed-out area will contain the user name)

Android SDK Installation Location

The location specified must have at least 3.2GB of free space.

Click Browse .
C:¥Users¥ ¥AppData¥Local¥Android¥sdk -

(6) Select Next

< Back Next > Cancel

* Any path can be used for the installation, but changing it is not recommended
because it will affect other settings described below.

Configuration Settings

Emulator Setup

We have detected that your system can run the Android emulator in an accelerated
performance mode.

Please set the maximum amount of RAM available for the Intel Hardware Accelerated
Manager (HAXM) to use for all x86 emulator instances.

You can change these settings at any time. Please refer to the Intel HAXM Documentation
for more information.

@ Recommended: 2GB
© Custom: 2 /|68~
*This value must be between 512 MB and 13 GB

Note: Setting aside a large memory reservation may cause oth y
when using the x86 Android emulator with HAXM. (7) Select Next r

< Back Next Cancel
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~ Android Studio Setup

Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

Accessories

Acer

Acer Arcade Deluxe
Acer GameZone
AcerSystem
Administrative Tools
Amazon Web Services
AMD Catalyst Control Center
Azure Storage Explorer
CloudBerryLab

Cygwin

D Do not create shortcuts (8) Select Install
1

Install

[Notes]

The Android SDK is also required for Android development, but if the full version of
Android Studio was used, the Android SDK is included and does not need to be
installed separately.
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Downloading Android NDK

Download the Android NDK from the Web site.
http://developer.android.com/intl/ja/ndk/downloads/index.html

V¥ Procedure

Vo7Ls A Samples Downloads Back to Android Dev

NDK Downloads

Select, from the table below, the NDK package for your development platform. For information about the changes in

the newest version of the NDK, see Release Notes. For information about earlier revisions, see NDK Revision History.

Downloading I (1) SELECT the NDK for your

development environment

ize (Bytes) | MD5 Checksum

Windows 32-bit android-ndk-r10e-wingows-x86.exe 396563176 1a82445baaf62aec3a46386ab1e5772¢c

j android-ndk-r10e-windows-
x86_64.exe

Mac 0S X 64-bit android-ndk-r10e-darwin-x86_64.bin 388937326 2cb8893a5701603519d38a7e04c50e81

Platform

Windows 64- 419616132 8412bb4991a95e08fda50b5a44d95df7

Linux 32-bit android-ndk-r10e-linux-x86.bin 394281908  c3edd3273029dalcbd2f62c48249e978
(x86)
Linux 64-bit android-ndk-r10e-linux-x86_64.bin 401522849 19af543b068bdb7f27787c2bc69aba7f
(x86)
vnl{ Before installing the Android NDK, you must agree to the following terms and conditions. bid D
A

Terms and Conditions

This is the Android Software Development Kit License Agreement

1. Introduction l

1.1 The Android Software Development Kit (referred to in this License Agreement as the "SDK" and
specifically including the Android system files, packaged APIs, and Google APIs add-ons) is
licensed to you subject to the terms of this License Agreement. This License Agreement forms a

legally binding contract between you and Google in relation to your use of the SDK.

N ey " L

Oy (2) Select this checkbox cated at the following URL: http://source.android.com/, as updated

from time e. ™
M (3) Download the NDK

% read and agree with the above terms and conditions

‘ DOWNLOAD ANDROID-NDK-R10E-WINDOWS-X86_64.CXE ’

d software stack for devices, as made available under the Android

53


http://developer.android.com/intl/ja/ndk/downloads/index.html

Nagoya Institute of Technology

Installing Android NDK
Run the downloaded installer to install the Android NDK.

¥ Procedure

1. Run the installer
When the installer is run, compressed folders are extracted automatically, and a
folder with the same name as the installer is created in the current folder. This
installer is self-extracting, so no user operation is necessary.

2. Move the folder
Change the name of the extracted folder to ndk and move it to the following
folder.

[Folder destination]

C:¥Users¥<user name>¥AppData¥Local¥Android

* Any path can be used for the destination, but changing it is not recommended
because it will affect other settings described below.

[Screen shot]

|, C:¥Users¥ ¥AppData¥Local¥Android¥ndl4 v | 4y || ndkDE= pel

2 SATSVicem v 2~ A0 LWV — =~  ®

s &m

J. build

). docs

\. platforms
J. prebuilt
). samples
\. sources
J. tests

J. toolchains

4 N

ACARVERUERN RN ERN RN BN |

N NN M

1KB
2 KB
10 KB
1KB
194 KB
28 KB

36 KB

[&) find-win-host.cmd
| GNUmakefile
= | ndk-build
[&] ndk-build.cmd
{71 ndk-depends.exe
|_] ndk-gdb
&7 ndk-gdb.py
| ndk-gdb-py
[& ndk-gdb-py.cmd
(571 ndk-stack.exe
| ndk-which
|| README.TXT
| RELEASE.TXT
|| remove-windows-symlink.sh 2014/12/08 11:43 SH J7A)L 1KB

860 KB

l 22 @omE
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Building the run-time environment

Getting the source code and sample script

Download the MMDAgent source code and Sample Script from the Web site and save
it in a suitable location on the PC. The download is a compressed Zip file that must
be extracted before performing the following procedures.

v MMDAgent Web site
http://www.mmdagent.jp/

V¥ Procedure

MMDAgent

= Toolkit for building voice interaction systems =

What is MMDAgent?

IMMD Agent is a toolkit for building voice interaction systems

This toolkit is released for contributing tg-thamanulaxzation of ancack technology.

We expect all users to use the toolkit alic order and morals
Getting MMDAgent new

MMDAgent version 1.6 (Deceriber 25, 2015)

- Documentation — Source code - Installer (for 32-bit Windows)

MMDAgent “Sample Script”_version 16 (December 25, 2015)

- Documentation = Contents package

Mei is a character of Nagoya Institute of Technology™ (2) Download the Sample Script
For the details, see the "COPYRIGHT.txt~ files of each

Videos

= Demos on YouTube and Nico Nico Douga = Users videos

News
- Wordpress

Links
-HTS - Julius - hts engine APl
- Qpen JTalk - Bullet Physics - Glee
- GLFW - JPEG = libong
- MeCah - NAIST Japanese Dictionary
- PortAudio - zlib

"M I (1) Download the source code

The MiDAgent SourceForze page contains all the releases, instructions for SWN access, and other info
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Creating a new project
Create a new development project.

¥ Procedure

m Welcome to Android Studio
o

(1) Select Start a new Android Studio project

Recent Projects Quick Start

Start a new Android Studio project

Open an existing Android Studio project

Import an Android code sample

Check out project from Version Control

Import project (Eclipse ADT, Gradle, etc.)

Configure

Docs and How-Tos

Android Studio 1.1.0 Build 135.1740770. Check for updates now.

* The above window is displayed automatically when Android Studio launches.
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New Project

Android Studio

Configure your new project

(2) Enter the Application
name (e.g.: MMDAgent)
e

Application name: @MDAgent 6_

Company Domain: (| example.com
pany & (3) Enter the Company

Package name:

com.example,mmdagent

| (4) Check the automatically generated Package name
:

domain (e.g.: example.com)
)

Project location: | C:¥Users¥yoshi idStudioProjects¥MMDAgent|

(5) Select Next

* Package name is used as an ID for the application, so select a name that does not

overwrite any existing applications.
* The Package name entered automatically here is used in later settings.

H Target Android Devices

Select the form factors your app will run on

Different platforms require separate SDKs

(7) Select APT 14
z
-
Minimum SOK <[ API 14: Android 4.0 (ceCreamsandwich) & )

(6) Select Phone and Tablet Lower API levels target more devices, but have fewer features available. By targeting API 14 and
later, your app will run on approximately 90.4% of the devices that are active on the Google Play
Store. Help me choose.

O

Minimum SDK [ }

(] wear

Minimum SDK | ]

Minimum SDK | 1

(8) Select Next

* Compiling and running on earlier than API 14 is not guaranteed.
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/_,( Add an activity to Mobile

(9) Select Add No Activity

2N

I
I
Add No Activity I
|
I
I

94
\ / Blank Activity Blank Activity with Fragment Fullscreen Activity Google Maps Activity

Google Play Services Activity Login Activity Master/Detail Flow Navigation Drawer Activity Sel

(10) Select Finish

[ErwlousJI Next ][Qmod
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Changing how projects are displayed
Change the folder display so that it shows the actual project folder structure.

V¥ Procedure

o

..... ools VCS Wind FEile Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
4(1) Select Android kw h %t OHG ¢» XD 0 QR ¢ &b K% L @ $LE

» [ .gradle ‘ w
» [1.idea .\ (3) Check that the display has changed
app

» [ build
£ libs
» [Jsre
[E] .gitignore
3| app.iml
(3 build.gradle
[5] proguard-rules.pro
» E1gradle
[El .gitignore
(& build.gradle
(s gradie.properties
[3 gradiew
[ gradiew.bat
[5it local.properties
31 MMDAgent.iml
(2 settings.gradie
> EExternal Libraries

Flle Edit Vie 1Buld Run Tools VCS Wind

(2) Select PrOJect Iu, (2~ > % ¥ R
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Creating a JNI folder

Create a jni folder to store the MMDAgent source code.

V¥ Procedure

Ealibs 3 cut

Ctri+x  ® Android resource file
» BIsrc m Copy ctri+C [21 Android resource directory
g B gt Copy Path Ctrisshifesc | B Fle
g Jlapp.  Copy as Plain Text [ Directory
& @ builc  Copy Reference Ctri+Alt+Shift+C (8] C++ Class
e [ proc i paste Ctri+v & C/C++ Source File
» Cigradle  Fing ysages AltsF7 [ C/C++ Header File
[ .gitigno  ging in path... Ctri+Shift+F i Image Asset
@ buildgr  Replace in Path... Ctri+Shift+R 1 Vector Asset
Gigradles  analyze » i AIDL (3) Select Folder
& gradiew Ref:
[ gradiew
[3it local.pr: Lk
PP i o O ittty | — (4) Select JNI Folder
@ settings  Beformat Code... Ctri+Alt+L ' ::gh
» ik External Li Optimize Imports... Ctri+Alt+0 &
Wt Create 'All Tests'... -
P Run AII Tests' ) Ctrl+Shift+F10 4§ UI Component
§€ Debug ‘All Tests' & Wear
Local History * & Widget
& synchronize ‘app* XML
Show in Explorer
File Path Ctrl+Alt+F12
£ Compare With... Ctrl+D
Open Module Settings 4
@ Create Gist...

A Customize the Activity

Creates a source root for Java Native Interface files.

) change Folder Location

T st

Change the folder location to another folder within the module. (5) Select Finish

Previous Next @

* The JNI folder is created in the MMDAgent¥app¥src¥main folder.
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¥ Procedure (when using the standard explorer)

SEFAD FLLWIALS—

»~

(1) Select and copy the entire contents of

25 the folder M!__'w ot HAZ

|, Library_Bullet_Physics zo§/12/1o 14:44 Tz AL TA)b...

). Library_GLee 2015/12/10 14:44 7 A)L TA)b...

). Library_GLFW 2015/12/10 14:44  T7AJL TA)b...

| Library_hts_engine_API 2015/12/10 14:44 7 AJL TA)b...

J. Library_JPEG 2015/12/10 14:44 7 AJL TAlL...

J. Library_lulius 2015/12/10 14:44  I7AJL TA)L...

|, Library_libpng 2015/12/10 14:44  IT7AJL TA)b...

. Library_MMDAgent 2015/12/10 14:44 D7 AL TAlb...

J. Library_MMDFiles 2015/12/10 14:44  T7A)L TA)b...

|, Library_Open_JTalk 2015/12/10 14:44 T 7))L T#)b...

. Library_PortAudio 2015/12/10 14:44 7 AL TAI...
| . Library_zlib 2015/12/10 14:44  I7AJL TA)L...

.. main 2015/12/10 14:44 7 AL TAJb...

| Plugin_Audio 2015/12/10 14:44 T7AJ)L TAL...

J. Plugin_Julius 2015/12/10 14:44 7 AL T A)...

J. Plugin_LookAt 2015/12/10 14:44 D7 AJL TA)b...

| Plugin_Open_JTalk 2015/12/10 14:44 7L TAI...

|, Plugin_Variables 2015/12/10 14:44 7 AL TA)L...

. Plugin_VIManager 2015/12/10 14:44 T 7A)L TA)l...

J. Plugin_WindowController 2015/12/10 14:44  J7A)L TA)b...

| Release 2015/12/10 14:44 J7A)L TA)l...

(2] Android.mk 2014/12/25 20:14  Makefile 1KB
(2] Application.mk 2014/12/25 20:14  Makefile 1KB
__| ChangeLog.txt 2014/12/25 20:16 TXT I7 AL 925 KB
|| COPYRIGHT.txt 2014/12/25 20:14 TXT I7 1)L 3KB
|| Makefile 2014/12/25 20:16 J7AJL 15KB
MMDAgent_vs2008.sIn 2014/12/25 20:14  Microsoft Visual... 14 KB
MMDAgent_vs2010.sIn 2014/12/25 20:14  Microsoft Visual... 14 KB
| NEWS.txt 2014/12/25 20:14 TXT I271JL 4KB
.| README.txt 2014/12/25 20:15 TXT I7 AL 7 KB

61



Nagoya Institute of Technology

¥ Procedure (Android Studio)

[ MMDAgent | [ app ) [ src [ main | [ jnl

[4MMDAgent | [3app | [ src [ main ) [1jni

42 srcture [FHEIRGRE] @ coptures

Copy specified files and directories

Use Ctrl+2/%—2 for path completion

(4) Select OK

[Notes]

» [ Library_Bullet_Physics
» [E3Library_GlLee
Ctri+x » [ Library_GLFW
ctri+C » [ Library_hts_engine_APL
Ctrl+Shift+C » B3 Library_IPEG
B grignere (3) Select Paste > EYUbrory_Juhue
u-l‘app.nml » [ Library_libpng
S . » [ Library_MMDAgent
proguend-ie » B3 Library_MMDFiles
. Elg;éh » [EJ Library_Open_JTalk
gitignore
& buld gradle > E3tibrary_Porthudio
[ gradie.properties  Analvze » [ Library_alib
[E gradiew Refactor » E3main
[ gradiew.bat Add to Favorites » [ Plugin_Audio
[Gi local. properties  Show Image Thumbnails  Ctrl+Shift+T > Elﬁvg!n_lul\us
3 MMDAgentml e Cen > E[:ugrq_l.oout .
(@ settings.gradle  gptimige Imports... At » B3 Plugin_Open_ITa)
» il External Libraries Delete... Delete » [ Plugin_Variables
| o " . » [ Plugin_VIManager
- Al Tests » [ Plugin_WindowController
P Run ‘All Tests' Ctrl+Shift+F10 R ——
Debug 'All Tests'
L = [2) Android.mk
ication.mk
3 Synchronize ‘jni [3 Appl m
g Show in Explorer B che o
" [5] COPYRIGHT.txt
§ File Path Ctri+Alt+F12 [l Makefile
: i Compare with... ctri+D [5) MMDAgent_vs2008.sln
@ Create Gist... ‘-.i [) MMDAgent_vs2010.sln
2 * [2) NEWS.txt
[E] README. bxt
‘g_ » CHres
B & AndroidManifest. xml

(5) Check that all was copied to the jni folder

This includes files not used with the Android version, but they do not affect
development, so we do not delete them.
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Creating system and content directories on an Android terminal
For testing, an MMDAgent system directory and content directory must be created
on the run-time environment Android terminal.

(When completing the application for distribution, the directory is used for storing
data downloaded from the server to the application and other tasks.)

Create the system directory
Create a system directory to store the AppData directory on the Android terminal.

Vv Procedure
1. Create a transfer source folder
Create a transfer source folder called MMDAgent in a suitable location on the PC.

2. Copy AppData to the transfer source folder.
Copy the contents of the Release¥AppData folder in the downloaded source
code to the transfer source folder.

3. Copy the source folder to the run-time environment terminal.
Copy the transfer source folder created on the PC to the run-time environment
terminal. Any path can be specified as the copy destination, but here we use the
“/sdcard” folder in internal storage.
* Depending on the terminal, /sdcard may not necessarily be internal storage.

¥ Example of the transfer source folder

D:¥MMDAgent| | 4 | MMDAGentDEE L

v S4730icEm v £H v 800 FLWIANS— > o

L]

AppData
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Creating the content directory

Create the content directory for storing the Android terminal sample script.

¥ Procedure

1. Create a transfer source folder
Create a transfer source folder called MMDAgent_Example in a suitable location

on the PC.

Nagoya Institute of Technology

2. Copy Sample Script to the transfer source folder.
Copy the contents of the downloaded Sample Script to the transfer source

folder.

3. Copy the source folder to the run-time environment terminal.

Copy the transfer source folder created on the PC to the run-time environment

terminal. Any path can be specified as the copy destination, but here we use the

“/sdcard” folder in internal storage.

* Depending on the terminal, /sdcard may not necessarily be internal storage.

¥ Example of the transfer source folder

D:¥MMDAgent_Example]

=2 SATSViIcEM v

SIS

13 @nEE

2 B4 S2TA0 HUWITANS—

Accessory

Expression

Model

Motion

Stage

Voice

ChangelLog.txt
MMDAgent_Example.dic
MMDAgent_Example.fst
MMDAgent_Example.mdf
MMDAgent_Example.ojt
NEWS.txt

README.txt
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Editing files

To build the Android version of MMDAgent, some files must be edited.

Edit the files indicated below, with reference to the lists of Edit items and examples
of edited files.

Edit AndroidManifest.xml

Vv File path
MMDAgent¥app¥src¥main¥AndroidManifest.xml
* There are multiple files with the same name, so be sure to edit the correct one.

v Edit items

1. Change the package name (Line 1)
Change the Package attribute to the value automatically entered when creating
the project.

2. Add permissions to read and write to external storage (Lines 4 and 5)
Add permissions to read and write to external storage.
* MMDAgent 1.6 and greater require permissions to write.

3. Add permissions to use the microphone (Line 6)
Add permissions to use the microphone for speech recognition.

4. Add an activity tag (Lines 15 to 21)
Enter the names of shared libraries loaded by the NativeActivity in a meta-data
tag, and enter the activity main settings and settings to register it in the Android
launcher in an intent-filter tag.
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VY File contents after editing

1 | <manifest xmlns:android="http://schemas. android. com/apk/res/android”
package="com. examp | e. nmmdagent”>

2

3 !— add permission —>

4 <uses-permission android:name="android. permission. READ_EXTERNAL_STORAGE” />

5 <uses-permission android:name="android. permission. NRITE_EXTERNAL_STORAGE” />

6 <uses-permission android:name="android. permission. RECORD_AUDIO” />

7

8 <application

9 android:al lowBackup="true”

10 android: labe|="@str ing/app_name”

11 android: icon="@mipmap/ic_launcher”

12 android:theme="@style/AppTheme”>

13

14 <I— add NativeActivity —>

15 <activity android:name="android. app. NativeActivity” android:label="@string/app_name”>

16 <{meta-data android:name="android. app. | ib_name” android:value="main” />

17 <intent-filter>

18 <action android:name="android. intent. action. MAIN" />

19 <category android:name="android. intent. category. LAUNCHER” />

20 </intent-filter>

21 {/activity>

22

23 </appl ication>

24 | </manifest>

[Notes]

If including Java code when extending the Android version of MMDAgent, the
android:hasCode attribute must be added to the application tag.

-android:hasCode attribute values

true (default) Includes Java code.

false Does not include Java

code.
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Edit local.properties

Vv File path
MMDAgent¥local.properties

v Edit items
1. Add the Android NDK path (Line 11)
Add the Android NDK install folder path.

VY File contents after editing

## This file is automatically generated by Android Studio.

Do not modify this file -- YOUR CHANGES WILL BE ERASED!

This file should *NOT* be checked into Version Control Systems,

as it contains information specific to your local configuration.

Location of the SDK. This is only used by Gradle.

For customization when using a Version Control System, please read the

O 00 N o U1 A W N B

#
#
#
#
#
#
#
#

header note.

=
()

sdk.dir=C¥:¥¥Users¥¥<user name>¥¥AppData¥¥Local¥¥Android¥¥sdk

11 | ndk.dir=C¥:¥¥Users¥¥<user name>¥¥AppData¥¥Local¥¥Android¥¥ndk

* Modify <user name> to match your environment.
* Use “¥¥" as the folder separator.
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Edit build.gradle

Vv File path
MMDAgent¥app¥build.gradle
* There are multiple files with the same name, so be sure to edit the correct one.

v Edit items

1. Change the package name (Line 9)
Change the applicationld to the value automatically input when creating the
project.

2. Disable Android Studio build (Line 16)
To use the ndk-build command, disable Android Studio build.

3. Add a task to generate config.h (Lines 31 to 68)
Add a task to generate the settings file for Julius (the speech recognition
module).

4. Add tasks to perform the compile (Lines 70 to 79)
Add tasks to run the ndk-build command.
* Modify ndkDir on line 72 to match your environment.

5. Add task dependency relationships (Lines 81 to 84, 103 to 104)
Configure the dependency relationships between tasks in this file.

6. Add a task to delete config.h (Lines 86 to 91)
Add a task to delete the configuration file for Julius (the speech recognition
module).

7. Add a task to delete ndk-build related files (Lines 93 to 101)

Add a task to delete files generated by the ndk-build command.
* Modify ndkDir in line 95 to match your environment.
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V¥ File contents after editing

1

2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

apply plugin: ‘com.android.application’

import org.apache.tools.ant.taskdefs.condition.Os

android {
compileSdkVersion 21

buildToolsVersion "21.1.2"

defaultConfig {
applicationId "com.example.mmdagent"
minSdkVersion 15
targetSdkVersion 21
versionCode 1

versionName "1.0"

sourceSets.main.jni.srcDirs = [] // avoid using NdkCompile task

buildTypes {
release {
minifyEnabled false
proguardFiles(getDefaultProguardFile( 'proguard-android.txt'),
'proguard-rules.pro');

}

dependencies {
compile fileTree(dir: 'libs', include: ['*.jar'])

compile 'com.android.support:appcompat-v7:21.0.3"

task makeConfigFile << {
def configFilel = file("src/main/jni/Library_Julius/include/julius/config.h");
configFilel.createNewFile()

configFilel.write('#define JULIUS_PRODUCTNAME ""' + System.getProperty("line.separator"))
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35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

configFilel.
configFilel.
configFilel.
configFilel.
configFilel.
configFilel.
configFilel.
configFilel.
configFilel.
configFilel.
configFilel.

configFilel.

append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define

append( '#define
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JULIUS_VERSION "4.3"' + System.getProperty("line.separator"))
JULIUS_SETUP "fast"' + System.getProperty("line.separator"))
JULIUS_HOSTINFO ""' + System.getProperty("line.separator"))
RETSIGTYPE void' + System.getProperty("line.separator"))
STDC_HEADERS 1' + System.getProperty("line.separator"))
UNIGRAM_FACTORING 1' + System.getProperty("line.separator"))
LOWMEM2 1' + System.getProperty("line.separator"))

PASS1_IWCD 1' + System.getProperty("line.separator"))
SCAN_BEAM 1' + System.getProperty("line.separator"))
GPRUNE_DEFAULT_BEAM 1' + System.getProperty("line.separator"))
CONFIDENCE_MEASURE 1' + System.getProperty("line.separator"))

LM_FIX_DOUBLE_SCORING 1' +

System.getProperty("line.separator"))

configFilel.append('#define GRAPHOUT_DYNAMIC 1' + System.getProperty("line.separator"))

configFilel.append('#define GRAPHOUT_SEARCH 1' + System.getProperty("line.separator"))

configFilel.append('#define HAVE_STRCASECMP 1' + System.getProperty("line.separator"))

def configFile2 = file("src/main/jni/Library_Julius/include/sent/config.h");

configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.
configFile2.

configFile2.

createNewFile()

write( '#define LIBSENT_VERSION "4.3"' + System.getProperty("line.separator"))

append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define
append( '#define

append( '#define

AUDIO_API_NAME ""' + System.getProperty("line.separator"))
AUDIO_API_DESC ""' + System.getProperty("line.separator"))
AUDIO_FORMAT_DESC ""' + System.getProperty("line.separator"))
GZIP_READING_DESC ""' + System.getProperty("line.separator"))
STDC_HEADERS 1' + System.getProperty("line.separator"))
USE_MIC 1' + System.getProperty("line.separator"))
USE_ADDLOG_ARRAY 1' + System.getProperty("line.separator"))
HAVE_SOCKLEN_T 1' + System.getProperty("line.separator"))
HAVE_UNISTD_H 1' + System.getProperty("line.separator"))
HAVE_ZLIB 1' + System.getProperty("line.separator"))
HAVE_STRCASECMP 1' + System.getProperty("line.separator"))
HAVE_SLEEP 1' + System.getProperty("line.separator"))
CLASS_NGRAM 1' + System.getProperty("line.separator"))

MFCC_SINCOS_TABLE 1' + System.getProperty("line.separator"))
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79
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84

85

86

87

88
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91

92

93

94

95

96

97

98

99
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task buildNative(type:Exec) {
//def ndkDir = project.plugins.findPlugin( 'com.android.application’).getNdkFolder()
def ndkDir = "C:¥¥Users¥¥<1—+H—4% >¥¥AppData¥¥Local¥¥Android¥¥ndk"
def jOption = '-j'+Runtime.runtime.availableProcessors()
if(0s.isFamily(Os.FAMILY WINDOWS)){
commandLine("$ndkDir/ndk-build.cmd", jOption, '-C', file('src/main').absolutePath,
"NDK_APP_LIBS_OUT=jnilLibs');
}else{
commandLine("$ndkDir/ndk-build", jOption, '-C', file('src/main').absolutePath,
"NDK_APP_LIBS_OUT=jnilLibs');

}

buildNative.dependsOn ‘makeConfigFile'
tasks.withType(JavaCompile) {

compileTask -> compileTask.dependsOn ‘buildNative’

task cleanConfigFile << {
def configFilel = file('src/main/jni/Library_Julius/include/julius/config.h");
configFilel.delete();
def configFile2 = file('src/main/jni/Library_Julius/include/sent/config.h");

configFile2.delete();

task cleanNative(type:Exec){
//def ndkDir = project.plugins.findPLlugin( 'com.android.application’).getNdkFolder()
def ndkDir = "C:¥¥Users¥¥<d1—+H—% >¥¥AppData¥¥Local¥¥Android¥¥ndk"
if(0s.isFamily(Os.FAMILY_WINDOWS)){
commandLine("$ndkDir/ndk-build.cmd", 'clean', '-C', file('src/main').absolutePath,
"NDK_APP_LIBS_OUT=jnilibs");
}else{
commandLine("$ndkDir/ndk-build", 'clean', '-C', file('src/main').absolutePath,
"NDK_APP_LIBS_OUT=jnilibs");

}
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cleanNative.dependsOn 'cleanNative'

clean.dependsOn ‘cleanNative'

Nagoya Institute of Technology

72




Nagoya Institute of Technology

Edit Android.mk
Vv File path
MMDAgent¥app¥src¥main¥jni¥Library_ MMDAgent¥Android.mk
* There are multiple files with the same name, so be sure to edit the correct one.

v Edit items

1. Change the path for DMMDAGENT_OVERWRITEEXEFILE (Line 38)
Change it to that of the fst file in the Content directory. Note that this will be
referenced as an exe file, so enter the filename extension as exe.

¥"/sdcard/MMDAgent_Example/MMDAgent_Example.exe¥"

* If following the instructions in this manual exactly, enter the path above.

2. Change the path for DMMDAGENT_OVERWRITECONFIGFILE (Line 39)
Change it to that of the mdf file in the Content directory.

¥"/sdcard/MMDAgent_Example/MMDAgent_Example.mdf¥"

* If following the instructions in this manual exactly, enter the path above.

3. Change the path for DMMDAGENT_OVERWRITESYSDATADIR (Line 40)
Change it to that of the AppData folder in the System directory.

¥"/sdcard/MMDAgent/AppData¥"

* If following the instructions in this manual exactly, enter the path above.

4. Change the path for DMMDAGENT_OVERWRITEPLUGINDIR (Line 41)
Change it to match the Package name of the created project.

¥"/data/data/<packageName>/1lib¥"

* Enter the value automatically input when creating the project in place of
<packageName> above.
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1

2

3

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

LOCAL_PATH := $(call my-dir)

include $ (CLEAR_VARS)

LOCAL_MODULE
LOCAL_SRC_FILES

MMDAgent

src/lib/BoneControl ler. cpp ¥
src/lib/LipSync. cpp ¥
src/lib/LogText. cpp ¥
src/|ib/Message. cpp ¥
src/|ib/MMDAgent. cpp ¥
src/|ib/MMDAgent_utils. cpp ¥
src/|ib/MotionStocker. cpp ¥
src/lib/Option. cpp ¥
src/|ib/PMDOb ject. cpp ¥
src/lib/Plugin. cpp ¥
src/lib/Render. cpp ¥
src/lib/ScreenWindow. cpp ¥
src/|ib/Stage. cpp ¥
src/lib/FreeTypeGL. cpp ¥
src/lib/TileTexture. cpp ¥
src/lib/Timer. cpp
LOCAL_C_INCLUDES := § (LOCAL_PATH)/include ¥

$ (LOCAL_PATH) /.. /Library_JPEG/include ¥

$ (LOCAL_PATH) /.. /Library_Bul let_Physics/include ¥
$ (LOCAL_PATH) /.. /Library_GLee/include ¥

$ (LOCAL_PATH) /.. /Library_libpng/include ¥

$ (LOCAL_PATH) /.. /Library_zlib/include ¥

$ (LOCAL_PATH) /.. /Library_MMDFiles/include ¥

$ (LOCAL_PATH) /.. /Library_GLFW/include ¥

$ (LOCAL_PATH) /.. /Library_FreeType/include ¥

$ (LOCAL_PATH) /.. /Library_UTF8-CPP/inc|ude

LOCAL_CFLAGS += —DMMDAGENT_DONTRENDERDEBUG ¥
—DMMDAGENT_DONTUSESHADOWMAP ¥
—DMMDAGENT_DONTPICKMODEL ¥
—DMMDAGENT_DONTUSEMOUSE ¥
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40

41

42

43

44
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—DMMDAGENT_DONTUSEWINDOW ¥

—DMMDAGENT ¥
—DMMDAGENT_OVERWRITEEXEFILE="¥"/sdcard/MMDAgent_Example/MMDAgent_Example. exe¥”” ¥
—DMMDAGENT_OVERWRITECONF IGFILE="¥"/sdcard/MMDAgent_Examp|e/MMDAgent_Example. mdf¥”” ¥
~DMMDAGENT_OVERWRITESYSDATADIR="¥"/sdcard/MMDAgent/AppData¥”” ¥
—-DMMDAGENT_OVERWRITEPLUGINDIR="¥"/data/data/com. example. mmdagent/| ib¥”""

include $(BUILD_STATIC_LIBRARY)
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Building and running source code
Build the source code and run the app on an Android terminal.

» Procedure
%, MMDAgent - [C:¥Users¥ ‘¥AndroidStudioProjects¥MMDAgent] - [app] - ...¥app¥src¥main¥AndroidManifest.xi
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

DHG ¢» X000 QR ¢ 2> (@D @ $ELE & ?
[3 MMDAgent | [ app ' [ src | [ main |+ ‘& AndroidMiife

| BProject | O | B @%‘dmnifest.xml x l E};N.pmpeﬂ:ies x ] [E] Android.mk x
v [2 MMDAgent !:*JE{-"E'x: bolsid fticest ymins:andp=iteZitdostloctnss android.con/apk
» [ .idea (1) Select app — (2) Select 8
— add permissig
» Cmapp 4 {uses-pernission android:nane="android.pernission.RE
v » [ build 5 {uses-permission android:nsne="android.pernission.RE
g » [gradle 6
- i 7 ©  <epplication
% 1 -gitignore 8 android:al lowBackup="true”
"}' (& build.gradle 9 android: label="HiDAgent”
[3 gradle.properties 10 android: icon="§mipmap/ic_launc?er"
1 android:theme="8style/fppThene”>
[ gradlew 12
[ gradlew.bat 13 <I— add NativeActivity —>
[ local.properties 14 S <activity android:no:ne="andv:oid.ap.P.Native'Aclivi'
. 15 <meta-data android:name="android.app.|ib_name
I MMDAgent.iml 8 © <intent-filter>
O] settings.gradle 17 <action android:name="android. intent.acti
¥ A 18 {category android:name="android. intent.cal
|
> Mg Estesnat Libraekas 8 A <Jintent-filter>
200 A <factivity>
21
22 o </epplication>
23 (OX/menifest>
24

(3) Select Choose a running device

# Choose Device

(=) Choose a running devi

| Serial Number | State Co..
0 AP Online

I| | (4) Check that the device is selected

(O Launch emulator

Android virtual device: | Nexus 5 API 21 x86

-]
Rl )| e

* If no errors occur during the build, the window above will automatically appear.

[] Use same device for future launches

(5) Select OK
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e 'TE 4| #0700] 16:57

(6) If MMDAgent is displayed on the Android device, the build was successful
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