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Puredata & (&7

® Puredata (http://puredata.info/)

B Pd (aka Pure Data) is a real-time graphical programming environment for
audio, video, and graphical processing. It is the third major branch of the
family of patcher programming languages known as Max (Max/FTS, ISPW
Max, Max/MSP, jMax, etc.) originally developed Miller Puckette and
company at IRCAM.
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Portable 32 loudspeaker array for HOA

Screen Projector: 32 loudspeakers

EASTONE: E25-120PHD MITSUBISHI: LVP-FD630 KEF: HTS3001SE

g —

Video signal

Control PC
Apple: MacPro
with Pd-extended 0.4.25

l Audio signals

MADI connecter A/D and D/A (32 ch) Loudspeaker amp. (2 units)

RME: HDSPe MADI DirectOut Tech.: ANDIAMO Mishima Planning: MP3016

Listener can control audio and visual signal by iPad via OSC
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Proposed 3D audio-visual display system

® Combining HOA system with 3D projection display

B Audio system: Completely synchronous 157-loudspeaker array system

B Visual system: Stereo shutter technique with acoustic transparent screen
¥ For integrating the audio system and the visual system, the trigger signal was

introduced 48 kHz word clock signals
Word clock generator:
. 157 audio signals
Au:ml((e:(r)\::::rloPC Rosendahl Na:'\osyncs HD o 3D vision projection system
i ‘ 3 trigger signals | Projector: SOLIDRAY Sight3D L37 <
05 Aoole Mac OS X 10.6.3 RME[iA/’z-Z oA Screen: EASTONE E2S-120PHD
- ppie Viac e | maDIF > * 11063 Shutter glasses: nVIDIA 3D VISION model 701
CPU: Intel Xeon 2.93 GHz RME HDSPe MADI | >
Memory: DDR3 8 GHz D/A: (63 out) .
: RME M-32 DA Surrounding loud-speaker array
Audio controller: . .
dio and Jack Pilot 1.1 MADI 1 (64 ch) Loud-speaker: Fostex FE83E (157 units)
coread ; Amplifier: YAMAHA P4050 (40 units)
Control software: Pure data 0.42-5 D/A:
USB connection ' MADI I/F: » RME M-32 DA 64 to 126
PCl-e connection RME HDSPe MADI | v
D/A: (63 out)
RME M-32 DA
Audio interface: MADI 2 (64 ch)
ROLAND UA-25EX
. L t MADI I/F: > D/A: 127 to 157
DIoHRtopHcALInRR | RME HDSPe MADI [ RME M-32 DA >
35 (31 out)
MADI 3 (32 ch)
Visual Control PC
OS: Windows 7 Professional 64 bit _ :
Trigger signal
CPU: Intel Xeon E5580 2.53 GHz for Audio playback
Memory: DDR3 SD-RAM 6 GB
Audio interface: ROLAND UA-25EX Digital optical out
Control software: Win32 multimedia API Stereovision signal
Graphic card: nVIDIA FX5800 9
Control software: OpenGL graphics library 3.2
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OSC remote software

iPhone iTunes Support

ITLI nes 71/ E‘J_ iTunes 10D $THERE iTunes& it ? iTunesTIZL &S5 ? iTunesz@EWIET

Mrmr OSC controller T DRIREIC LSO App R
MF: 10base-t Interactive

App ZEEA., #Fo>O—KR35ICHE iTunes ZRWTLIEE W,

Mrmr is an ongoing research project to develop a standardized set of protocols and syntax conventions to contro
live installations and multimedia performances via mobile devices. The project is currently spearheaded by Eric
Redlinger, researcher-in-residence at the Polytechnic Institute of NYU's experimental media center.

10base-t Interactive Web ¥ k » Mrmr OSC controller ®%R—k» LESIKR3

IN—3 3 2.3 OFEEE

1) two more ways to get your .mmr interface files into the app: email them to yourself, or via iTunes file sync

iTunes TH3 2) bug fixes

“ @ App {Z iPhone, iPad @
MAKHGLTWET
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Synchronous 157-audio signal recording system
block diagram

® Surrounding 157 microphone array T. Okamoto e al. 2007

M Enable synchronous recording of 157 channels at the sampling frequency
of 48 kHz with the linear PCM audio format using 4 PCs and 14 units of

A/D controlled by PureData

control signal

: UDF connection Recording PCs spec
v H v Apple MacPro
OS: Apple Mac OS X 10.6.3
PC1 (Master) PC2 (Slave) PC3 (Slave) PC4 (Slave) CPU: Intel Xeon 2.66 GHz

Apple MacPro| [Apple MacPro| |Apple MacPro| |Apple MacPro Memory: DDR3 8 GHz

A/D - D/A A/D - D/A A/D - D/A A/D - D/A
MOTU HD192| IMOTU HD192| |[MOTU HD192| |MOTU HD192
4 unit 3 unit 4 unit 3 unit '
unee % unis x une x unie x Microphone amplifiers RS-232 Control PC
S SR & . S B&K Type 2694 OS : Microsoft Windows XP
10 units Software : B&K BZ 5291

157 Audio signals

TSP signal
: 48 kHz Word clock (reference) - |
Word clock generator Analog signal Splitter d
<+ ] .
Rosendahl Nanosyncs HD Behringer MX882 Ultralink Pro _P | http- // pu redata.info 14



http://virchor.wiki.sourceforge.net
http://virchor.wiki.sourceforge.net
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=TI DIRCAM

B 350F v X JLlH
M M. Noisternig et al., ESPRO 2.0 - Implementation of

a surrounding 350-loudspeaker array for 3D sound
field reproduction, Proc. 25th AES UK Conference: Spatial

Audio in Today s 3D World
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® Youtube® L w XY (youtubeT Tpuredata; &1EXR)
PURE DATA: Lesson 01, Hello World!

cheetomoskeeto o FroRILE]R 258 ZOBE

PURE DATA

WITH DR. RAFAEL HERNANDEZ

LESSON 01: Hello World!
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B http://en.flossmanuals.net/PureData/

PURE DATA

e previous

Pure Data

Pure Data (or Pd) is a real-time graphical programming environment for audio, video, and
graphical processing. Pure Data is commonly used for live music performance, Veelaying, sound effects,
composition, audio analysis, interfacing with sensors, using cameras, controlling robots or even interacting
with websites. Because all of these various media are handled as digital data within the program, many
fascinating opportunities for cross-synthesis between them exist. Sound can be used to manipulate video,
which could then be streamed over the internet to another computer which might analyze that video and
use it to control a motor-driven installation.

Programming with Pure Data is a unique interaction that is much closer to the experience of manipulating
things in the physical world. The most basic unit of functionality is a box, and the program is formed by
connecting these boxes together into diagrams that both represent the flow of data while actually
performing the operations mapped out in the diagram. The program itself is always running, there is no
separation between writing the program and running the program, and each action takes effect the
moment it is completed.

The community of users and programmers around Pure Data have created additional functions (called
"externals"” or "external libraries") which are used for a wide variety of other purposes, such as video
processing, the playback and streaming of MP3s or Quicktime video, the manipulation and display of 3-
dimensional objects and the modeling of virtual physical objects. There is a wide range of external libraries
available which give Pure Data additional features. Just about any kind of programming is feasible using
Pure Data as long as there are externals libraries which provide the most basic units of functionality
required.

The core of Pure Data written and maintained by Miller S. Puckette (http://crca.ucsd.edu/~msp/) and

inrliidoce tho wnrls nf manu doualnnare fhttns/uoung mradatra arn/l malrinn tho whnlae narkana varg miich
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m Z UM (http://www.myu.ac.jp/~xkozima/lab/avmed-pd1.html)
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