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Sonic Arts Program
BFA Curriculum Table (by Year)

Year 1
	SEMESTER 1
	SEMESTER 2

	Introduction to Object-Oriented Musical Programming
	Synthesis 

	Sonic Arts Forum


Year 2
	SEMESTER 1
	SEMESTER 2

	Digital Audio Effects
	Advanced Topics in Musical Programming

	Digital Media and Web Development for Musicians

	Sonic Arts Forum


Year 3

	SEMESTER 1
	SEMESTER 2

	Interface Design I
	Interface Design II

	Sonic Arts Forum


Year 4

	SEMESTER 1
	SEMESTER 2

	Sonic Arts Final Project 
	Sonic Arts Final Project

	Digital Performance/Ensemble
	Digital Performance/Ensemble

	Special Topic Sonic Arts
	Special Topic Sonic Arts

	Sonic Arts Forum
	


Course Catalog

Additional Technology Courses to support Program

Course Directory

This section provides course Syllabi for new offerings at NZSM to support the proposed Sonic Arts Program. 

The following courses are introduced:

· MI 205: Sonic Arts Forum
· CS 220: Digital Media and Web Development for Musicians
· CS 320: Introduction to Object-Oriented Musical Programming
· MI 350: Synthesis
· MI 360: Digital Audio Effects
· MI 420: Advanced Musical Programming Techniques
· MI 450(A)(B): Interface Design for Music and Media Expression
· MC 408: Musical Robotics
· MI 400: Special Topics 
· MI 499:  Final Project
· MI 530: 21st Century Raga & Tala: Digitizing North Indian Music
· MI 531: 21st Century Gamelan: Digitizing Indonesian Music
· MI 540: NZSM’s Machine Orchestra
· MI 550: Robotic Design for Music and Media Applications
MI 205 – Sonic Arts Forum 

General Information

Weekly gatherings and presentations on current directions in the field of Sonic Arts. Occasional workshops by visiting master computer music artists whenever possible. Critique, presentation, and performance of student projects and compositions, both finished and in process.  Discussions to help learn tricks of the trade through experimentation and collaboration. Students will work together to create a concert at end of term combining knowledge from all Sonic Arts Courses. 

* Enrollment limited to undergraduate Sonic Arts students. 

* Required for Sonic Arts undergraduates when offered.

CS 220 – Digital Media and Web Development for Musicians 

General Information

This course provides an introduction to digital media and web development for musicians. Each student will learn basic HTML and how to use it to build custom websites for designing artist homepages. Students will learn how to stream music, stream video, and manage media online. Each student will also learn how to use social networking sites to help gain fan bases and friends using websites like myspace and facebook. Final project in this course is to have a personal website set up and running.  

Some Topics

Introduction to HTML

(tags, coding, images, text)

Basic Graphic Design

(Photoshop basics, cropping, enhancing, editing images)




Web Hosting

(choosing a web server, buying a domain name)

Social Networking

(myspace, facebook)

Streaming Media

(YouTube, Audio)

Weekly Syllabus

Week 1: Introduction, The World Wide Web

Week 2: HTML Basics

Week 3: Client/Server Networks

Week 4: Intro To Photoshop

Week 5: Graphic Design Tutorial

Week 6: Multi-Page Web Design

Week 7: Media Streaming

Week 8: YouTube, Audio Streaming

Week 9: Social Networking

Week 10: Domain Names, server space

Week 11: Advanced Topics

Week 12: Student Final Project Presentations

Assignments

(1) “Intro to HTML” 

Make a one page webpage with your name, one image, and a paragraph of text. Load to a server and make sure you can access it from any online machine. 

(2) “Logo” 

Make yourself a Logo Design as an image file in Photoshop. Add this to your webpage. 

(3) “Multi Page links” 

Make 4 pages of linked webpages. Tour Dates, pictures, music pages, biography could be titles of these pages.

(4) “Video making” 

Make a Video using IMovie, Final Cut or any editing program. Videos should show knowledge of clean transitioning, title making, credits, etc.

(5) “Social Networking” 

Set up a Facebook and Myspace account. Link to your website. Show knowledge of power of social networking. 

(6) “Client/Server” 

Set up a simple system for capturing interested visitors to your site using client server technology. Also use this system to make a system to upload pictures and tour dates with an internal web form.         

CS 320 – Introduction to Object-Oriented Musical Programming 

Texts

G. Wang.  ChucK Programming Language. Princeton University, 2008.

General Information

This course provides an introduction to object-oriented computer music programming languages and how students can use them to make custom software for unique musical expression. ChucK, a strongly-timed computer music language will be introduced. An overview of general programming concepts including types, arrays, control structures, classes and objects will be presented. How to use ChucK for programming real-time systems incorporating MIDI devices will also be described. Each student will present a final project which demonstrates how ChucK can be used in writing synthesis, analysis, or interactive performance tools for a live performance or short composition. 

Some Topics

Introduction to ChucK

(types, values, variables, arrays, operators, control structures. Manipulating time)

Advanced ChucK
(Concurrency, Sporking, Unit generators)

Object Oriented 
(Classes, Objects, Events)

implementing classic synthesis algorithms

(additive, FM synthesis, physical modeling, wavetable, etc.)

implementing real time systems

(using MIDI devices, interactive performance tools, optimization,  etc.)

Weekly Syllabus

Week 1: Introduction, Installation, Types and Variables, Control Structures

Week 2: Random Numbers, Math, Mic Input

Week 3: Sound Files, Panning, Arrays

Week 4: Functions, Unit Generators

Week 5: Concurrency & Shreds

Week 6: Events: Polling vs. Events, MIDI, OSC

Week 7: Classes and Objects

Week 8: MIDI Objects

Week 9: SMELT, Laptop Control

Week 10: The Audicle

Week 11: Student Final Project Preparation

Week 12: Student Final Project Presentations

Assignments

(7) “Hello ChucK Make Sound” 

Make a 20 second composition using the Sine Waves (SinOsc), Tirangle Waves (TriOsc), Square Waves (SqrOsc), or Saw Tooth Wave (SawOsc).  Show your understanding of some type of control sturcture. Use if/else, while, until, for loop in your program.

(8) "ChucK, make some Melodic Sounds!"

Make a 30 second composition using arrays and Std.mtof() function.

(9) "ChucK, make some Techno!"

Make a 30 second composition using arrays and SndBuf function.

(10) “ChucK, use STK Physical models!"

Make a 30 second composition using functions and Unit Generator STK Instruments.

(5) "ChucK, Spork me some Beats!" 

Make a 30 second composition using sporking with Machine.add or spork~.

(6) “ChucK, MIDI and OSC!" 

Make a 30 second composition using MIDI or OSC to control only a "Magic Parameter" like sndBuf.rate(), with continuous control. 

(7) “Final Project”

Make a 5-8 minute final composition/interactive performance using ChucK, Audicle, and MIDI/OSC controllers. Video’s of projects will have to be submitted demonstrating your technology, and performance. 

MI 350 – Sound Synthesis 

Texts

Cook, P.R, “Real-Time Synthesis for Interactive Applications”, A.K. Peters, Natick, MA, (2002). 

General Information

This course provides an introduction to real-time synthesis algorithms for interactive applications and musical instruments. Course begins by teaching fundamental building blocks of audio signal processing, including control shaping and basic mathematical tools for composition. These building blocks are then constructed together to make synthesizers for sound design applications. The classic synthesis algorithms will be presented, including additive, FM, subtractive, granular, wavetable, and physical modeling. Final projects will include using new techniques in a composition or interactive performance.   

Some Topics

Generators and modifiers and Control

(envelopes, oscillators, filters, etc.)

Control Shaping

(frequency vs. pitch, logarithm vs. linear)

implementing classic synthesis algorithms

(additive, FM synthesis, subtractive, physical modeling, granular, wavetable)

Weekly Syllabus

Week 1: Beep, make sound in Reaktor

Week 2: Add / Multiply, mixing and scaling.

Week 3: Control Shaping

Week 4: Additive Synthesis

Week 5: Substractive Synthesis

Week 6: AM, FM , PhM, SoftSync HardSync, PLL

Week 7: FM Synthesis

Week 8: Wave Shaping

Week 9: Physical Modeling

Week 10: Sound Design

Week 11: Projects

Week 12: Presentations

Assignments

(1) Build a Additive Synth and do sound design with it

(2) Build a Substactive Synth and do sound design with it

(3) Build a FM Synth and do sound design with it

(4) Final Project. Combine knowledge learned from entire class to make a software instrument for performance. Make a 5 minute composition using your new instrument. Present it in class as a recording or a live performance. 

MI 360 – Digital Audio Effects

Texts

U. Zolzer.  Digital Audio Effects. 2001.

General Information

This course provides an introduction to digital audio effect algorithms for interactive applications. Students will learn how to build fundamental digital audio effects from scratch. Equalizers, Delays, Convolution, Modulating Delays, Dynamic Processing, Nonlinear Processing will be described. Through these topics, students will learn how to build equalizers, wah-wah filters, filterbanks, BPM Locked Delay, phasers, flangers, chorus, reverb, ring modulators, compressors, limiters, expanders, de-essers, pitch shiters and vocoders from scratch. Final projects will include using new techniques in a composition or interactive performance. 

Some Topics

Filter Design

(lowpass, high pass, feedback, feedforward)

Time Varying filters

(wah-wah filter, Phaser)

Delays
(IIR Comb, FIR Comb, Vibrato, Flanger, Chorus, Slapback, Echo)

Convolution
(Convolution)
Modulation and Demodulation
(Ring Modulator, Amplitude Modulator, Vibrato, Amplitude Following)
Dynamic Processing
(compressors, limiters, expanders, gates, de-esser) 

Nonlinear Processing
(Fuzz, Distortion, Overdrive, Saturation)

Time Segment Processing
(Time Stretching, Pitch Shifting)
Phase Vocoders
(filter bank, Analysis/Synthesis Model)
Weekly Syllabus

Week 1: Low Pass, High Pass Filters

Week 2: feedback and feedforward

Week 3: wah-wah filter

Week 4: Phaser

Week 5: IIR and FIR Delays

Week 6: Convolution

Week 7: Modulation and Demodulation

Week 8: Compression and Limiters

Week 9: Nonlinear Processing

Week 10: Time stretching

Week 11: Pitch Shifting

Week 12: Student Final Project Presentations

Assignments

“Intro to  Filters” 

Design a low pass and high pass filter. Make parameters to control Q and gain. 

“Wah-Wah Filter” 

Design a wah-wah filter from scratch and use it to modulate live input. 

“Filters” 

Show the difference between an IIR filter and FIR filter design. There will be a listening test in class to test difference in the sound.

“Compressor and Limiters” 

Design a compressor and limiter from scratch. Graph the input of your original signal and compare it to the output of your design.

“Nonlinear Processing” 

Make a virtual distortion pedal with Fuzz, overdrive and saturation parameters. 

MI 420 – Advanced Musical Programming Techniques 

Texts

G. Wang.  ChucK Programming Language. Princeton University, 2007.

General Information

This course provides an introduction to Digital Signal Processing (DSP) theory with software design/implementation and strategies.  We will discuss digital signal processing concepts and their practical applications in sound synthesis, music analysis and real-time interactive systems. The course will also discuss Audio feature extraction and introductory applications using machine learning. The course will also present advanced methods using the ChucK programming language. Final projects will include compositions, live interactive performance, or technical report.

Pre Requisite: CS 320 – Introduction to Object-Oriented Musical Programming

Some Topics

time-domain

(buffers, sampling rate, envelopes, etc.)

frequency-domain

(windowing, Fourier transform, FFT, iFFT, nyquist, filtering, wavelets, etc.)

Audio Feature Extraction

(temporal features, spectral features, applications using machine learning , etc.)

machine learning 

(classifiers, neural networks, etc.)

Weekly Syllabus

Week 1:  Intro to Signal Processing

Week 2: Sampling Rate/Nyquist

Week 3: Envelopes

Week 4: Frequency Domain

Week 5: FFT and IFFT

Week 6: Wavelets

Week 7: Feature Extraction

Week 8: Machine Learning

Week 9: Classifiers

Week 10: Neural Networks

Week 11: Machine Learning for Music

Week 12: Student Final Project Presentations

Assignments

“Sample Rate” 

Written Assignments showing use of sample rate and how to calculate Nyquist frequncy. 

“FFT” 

Calculate, and graph a Short Time Fourier Transform in ChucK using up chuck operator. 

“Feature Extraction” 

Calculate 6 audio features from a live audio input, using pre-designed tools in ChucK. Make one new feature yourself to share with the class. 

“Neural Networks” 

Use a Neural Network in a music application, to teach a machine to classify a sound, or to learn something about a performer in real-time.

“Final Projects” 

Final projects can be more research oriented, where students can write a technical report about using tools in new musical applications. Students can also use the tools in a performance or to write a new composition. Musical pieces should be 5 minutes long, whereas research papers should be 5 pages long. All will be presented the last day of class.  
MI 450(A)(B) – Interface Design for Music and Media Expression 

Texts

D. O. Sullivan and T. Igoe, Physical Computing. Boston: Thomson Course Technology, 2004. 

Selected Articles from Proceedings of New Interfaces for Musical Expression (NIME)

General Information

This course provides an introduction on how to build a custom interface for musical expression. We will discuss basic electronics and teach how to build a breadboard with a microcontroller and sensors from scratch. This class is intended for the novice student to electronics, so don’t be afraid! The goal of the class is to have each student build their own custom MIDI interfaces for use with any software program or synthesizer. The final evaluation will be based on the student’s use of the technology in a live performance. 

* Pre Requisite: CS 320 – Introduction to Object-Oriented Musical Programming
* Limited Enrollment of 10 students with Instructor Permission
Some Topics

History

(RadioBaton, HyperInstruments, MIT Media Lab Projects, Princeton SoundLab Projects, CCRMA projects, NYU projects, NIME Proceedings, etc. )

Basic Electronics 

(breadboard, leds, resistors, capacitors, etc.)

Microcontroller

(PIC Microcontroller, xtal, basic setup, digital inputs, analog inputs, MIDI protocol, etc.)

Sensors

(force sensing resistors, piezo, accelerometers, magnetometers, gyroscopes, etc.)

Mapping to Sound, (for music students)

(Max/MSP, ChucK, etc.)

Mapping to Visuals, optional for non-music students

(animation, video, jitter, etc.)

Weekly Syllabus

Week 1-2:  History of Musical Interface Design

Week 3-4: Basic Electronics: Resistors, Capacitors, Wires

Week 5-6: Power Supply, Voltage Regulators and Tools

Week 7-8: Building Circuits

Week 9-10: The MicroController

Week 11-12: Digital Inputs/Buttons

Week 13-14: Analog Inputs/Sensors

Week 15-16: Communication Via Serial/MIDI/OSC

Week 17-18: Physical Interaction Design and Techniques

Week 19-20: Controlling Sound and Light

Week 21-22: Integration

Week 23-24: Student Final Project Presentations

Assignments

“History Research Project”: 

Each student will research an artist who has worked with Musical Interface, write a 2-3 page paper presenting their work, and give a 10 min presentation to the class

“Circuit 101” 

Make an led flash on and off using resistors, digital pin from a microchip. 

“Potentiometer” 

Use a potentiometer to control brightness of an LED. 

“Sensors Mania” 

Use FSR, Light Sensor, accelerometer, bend sensor, with a microcontroller and show how to use them to make sound. Show that you have the knowledge to draw circuits, write code and explain each sensor and how it works. 

“Final Projects” 

Final projects include building a new musical instrument using electronic skills obtained in the class. Students are to use the new instrument for a live performance. Musical pieces should be 5 minutes long. Webpages on the new instrument with all details and circuit diagrams serve as a final report, as well as a video with explination and demonstration of instrument. 

MC 408 – Musical Robotics

Texts

Kapur, A. "A History of Robotic Musical Instruments," In Proceedings of the International Computer Music Conference, Barcelona, Spain, September, 2005.
Kapur, A., Singer, E., Benning, M. S., Tzanetakis, G. and Trimpin. "Integrating Hyperinstruments, Musical Robots, & Machine Musicianship for North Indian Classical Music," In Proceedings of the International Conference for New Interfaces for Musical Expression, New York, USA, June, 2007.

Kapur, A., Trimpin, Singer, E., Suleman, A., and G. Tzanetakis. "A Comparison of Solenoid-Based Strategies for Robotic Drumming," In Proceedings of the International Computer Music Conference, Copenhagen, Denmark, August 2007.
General Information

This course will explore the use of robotic systems in musical context. History of how robotic instruments have been used on stage and as art installations will be discussed. The class will work together to build software that can be used for composition for robotic musical instruments. The final project for the class will culminate in a live performance that students will present their composition for the robotic instrument. 

LIMITED ENROLLMENT: Permission of instructor required.

Some Topics

History

(Trimpin, Singer, Monohan, Wienberg, MacMurtie, Dorssen, Baginsky, Kawato, etc.)

Actuators

(solenoids, motors, gears, etc.)

Evaluation

(speed, dynamics, rotation, orientation, etc.)

Interfacing

(ChucK, Max/MSP, etc.)

Weekly Syllabus

Week 1: History of Musical Robotics: Piano Roll, Turntables, Drum Machines

Week 2: History of Musical Robotics: Wind, Strings, Extensions

Week 3: Introducing the MahaDeviBot

Week 4: Actuators: Solenoids, Motors and Gears

Week 5: Solenoid Evaluation for Musical Performance

Week 6: Interfacing using ChucK

Week 7: Interfacing using MAX/MSP

Week 8: Interfacing using a Sound Editor

Week 9: Open Sound Control: Robotic Server

Week 10: Class Structure for Robotic Control

Week 11: Calibration for Performance

Week 12: Performances in Class 

Assignments

History Research Project: 

Each student will research an artist who has worked with Musical robots, write a 2-3 page paper presenting their work, and give a 10 min presentation to the class. 

Clapping Music:

Students will program Steve Reich’s Clapping Music for the robot in software of their choice.

Composition Tools:

Students will propose software that every member of the class can use for composition. Examples include calibration tools, GUI interfaces, evaluation tools, etc.

Final Project:

Each student will compose a piece for the robot using software of their choice and perform a 5-10 minute piece in the final class. Students are encouraged to perform traditional instruments along with the robot, as well as using advance sound design techniques for computer.
MI 400 – Special Topics

General Information

A venue for formal issues within expertise of Sonic Arts faculty. Topics may include, advanced interface design, robotic design, machine learning, music information retrieval, music and image, Open GL, Processing, etc. This course is meant to supplement BFA Sonic Arts Final Projects.   

Enrollment Limited to 4th Year Sonic Arts undergraduate students 

MI 499(A)(B) –  Sonic Arts Final Project 

General Information

This is a project-based course, where student works with mentor to create a final project which culminates all knowledge learned throughout degree, helping build students portfolio. Student will propose a novel research project, interactive music interface, software development or other Sonic Arts based idea. A brief research of other artists or engineers who have influenced the project will be researched. Then the student will begin development with weekly checkpoints set by mentor. Final projects will include a final presentation, a 15-25 page write up describing work completed, as well as a webpage with sound and video examples. 

* Enrollment Limited to 4th Year Sonic Arts undergraduate students. 

* Required for Sonic Arts Degree Completion.

MI 530 – 21st Century Raga & Tala: Digitizing North Indian Music

Texts

Kapur, A. "Digitizing North Indian Music: Preservation & Extension Using Multimodal Sensors, Machine Learning, and Robotics," Doctor of Philosophy Dissertation, University of Victoria, Victoria, BC, Canada, August, 2007.
General Information

This course offers and exploration of blending North Indian Classical music theory with 21st Century music and media technology. A history and evolution of the Asian underground movement will be presented. A history of software and interface design for computational Indian music will be described. Students will work on building interactive software and custom hardware for performing new music in the context of North Indian Music. Students will work hand and hand with the North Indian Music Ensemble or Tabla Ensemble to integrate technology built into final performance.    

* LIMITED ENROLLMENT: Permission of instructor required.

* Previous/Simultaneous Sonic Arts Courses required

* Simultaneous Enrollment in Advanced North Indian Music Ensemble or Tabla Ensemble

Some Topics

Asian Underground

(Talvin Singh, Karsh Kale, Anoushka Shankar, KarmetiK, Delhi2Dublin, Tabla Beat Science)

Theka Coding

(Automatic accompaniment software)

Raga Representations

(Data structures for representing Raga system)

Interface Design

(Modifying Indian instruments for digital control)

Musical Robotics 

(Robotic Control, using Indian Music Theory)

Performance Tools

(Software Design for interactive digital performance)

Weekly Syllabus

Week 1: History of Indian Musical Interfaces: ETabla, ESitar, EDholak

Week 2: Computational Ethnomusicology

Week 3: Software Design for Indian Music

Week 4: Theka Class

Week 5: Raga Class

Week 6: Interface design 

Week 7: Automatic Accompaniment Systems

Week 8: Automatic Raga Players

Week 9: Applications for Ensemble

Week 10: Drone Makers

Week 11: Calibration for Performance

Week 12: Performances in Class 

Assignments

History Research Project: 

Each student will research an artist who has worked with north Indian Music and machines, write a 2-3 page paper presenting their work, and give a 10 min presentation to the class. 

Theka Class:

Each student will write a ChucK Class which stores Theka Samples for playback. Interface design required to activate control parameters.

Raga Class:

Each student will write a ChucK Class which stores Raga Structure for playback. Interface design required to activate control parameters.

Drone Maker:

Each student will write software to synthesize or manipulate the sound of a drone for live performance. 

Final Project:

Each student will choose a project to develop to use with the Ensemble, or a research area of interest. Interface Design is encouraged, or use of musical robotics and composition for Indian Ensemble. Software will be shared with class with a 15 minute final presentation. 

MI 531 – 21st Century Gamelan: Digitizing Indonesian Music

General Information

This course offers and exploration of blending Indonesian music theory with 21st Century music and media technology. A history of software and interface design for computational Gamelan will be described. Students will work on building interactive software and custom hardware for performing new music in the context of Indonesian Music. Students will work hand and hand with the Balinese or Javanese Gamelan to integrate technology built into final performance.    

* LIMITED ENROLLMENT: Permission of instructor required.

* Previous/Simultaneous Sonic Arts Courses required

* Simultaneous Enrollment in Balinese of Javanese Gamelan

Some Topics

Past Work

(Kenneth Newby)

Rhythm Coding

(Automatic accompaniment software)

Melodic Representations

(Data structures for representing melodic system)

Interface Design

(Modifying Indonesian instruments for digital control)

Musical Robotics 

(Robotic Control, using Indonesian Music Theory)

Performance Tools

(Software Design for interactive digital performance)

Weekly Syllabus

Week 1: History of Indonesian Music Digitization

Week 2: Computational Ethnomusicology

Week 3: Software Design for Indonesian Music

Week 4: Rhythmic Representation

Week 5: Melodic Representation

Week 6: Interface design 

Week 7: Automatic Accompaniment Systems

Week 8: Automatic Melodic Players

Week 9: Applications for Ensemble

Week 10: Robotic Composition

Week 11: Calibration for Performance

Week 12: Performances in Class 

Assignments

History Research Project: 

Each student will research an artist who has worked with Indonesian Music and machines, write a 2-3 page paper presenting their work, and give a 10 min presentation to the class. 

Rhythm Class:

Each student will write a ChucK Class which stores Rhythm structures of Indonesian music for playback. Interface design required to activate control parameters.

Raga Class:

Each student will write a ChucK Class which stores Melodic Structure for playback. Interface design required to activate control parameters.

Final Project:

Each student will choose a project to develop to use with the Gamelan Ensemble, or a research area of interest. Interface Design is encouraged, or use of musical robotics and composition for Indian Ensemble. Software will be shared with class with a 15 minute final presentation.

MI 540 – NZSM’s Machine Orchestra
General Information

This ensemble explores a musical paradigm where each musician has a Laptop controlling sound and media in an interactive manner. The aesthetic of each computer having it’s own sound source (multi-channel speaker arrays) will lead way to a new paradigm for music computing on stage. Participants will write software, build interactive controllers, control robotic systems, visual graphics, and perform live, in a networked system. This ensemble will work cohesively with other Sonic Arts courses being offered simultaneously. 

* LIMITED ENROLLMENT: Permission of instructor required. (4th  year Sonic Arts students)

* Pre Requiste: At least 4 Sonic Arts courses for non-Sonic Arts students.
Weekly Syllabus

Week 1-2: History of Laptop Orchestras : Princeton, Stanford, CMU

Week 3-4: Multi-Channel Audio

Week 5-6: Networks and Music

Week 7-8: Composition Tools for Computer Orchestras

Week 9-10: Robotics for Computer Orchestras

Week 11: Visualizations for Computer Orchestras

Week 12: Final Performances 

Assignments

History Research Project: 

Each student will research an artist who has worked with Laptop Orchestras, write a 2-3 page paper presenting their work, and give a 10 min presentation to the class. 

MultiChannel Audio Class:

Each student will develop software for controlling Multi-Channel audio in an intelligent manner for sound design on stage.

Network:

Each student will write a synchronizing movement for laptop orchestra. Software design for controlling network delays will be explored.

Robotic Composition:

Each student will write a short composition for robotic control using tool. Each student is expected to write new programs for interesting movements. 

Final Performance:

Each student will aid in creation and performances of pieces for Machine Orchestra. Final concert will contain work from student and Faculty. 

MI 550 – Robotic Design for Music and Media Applications

Texts

D. O. Sullivan and T. Igoe, Physical Computing. Boston: Thomson Course Technology, 2004.

General Information

This course will explore the use of robotic systems in artistic environments. It will teach students how to use the machine to make objects move. Each student will learn how to make custom electronics with a variety of actuators. Solenoids, motors and gears will all be discussed. Also designing haptic feedback loops for the machine to be “self-aware” of its own moving parts will be presented. The class will work together on one or two group projects and present them to the school as a final project. This could include building one new robotic musical instrument, or an interactive installation, based on the interest of the students. 

* Pre-Requisite: Interface Design for Music and Media Expression

Some Topics

History

(Trimpin, Singer, Monohan, Wienberg, MacMurtie, Dorssen, Baginsky, Kawato, etc.)

Actuators

(solenoids, motors, gears, etc.)

Microcontroller Output Control

(digital outputs, pulse-width modulation, etc.)

Haptics

(sensor systems for machine “self-awareness”, auto-callobration, etc.)

Evaluation

(speed, dynamics, rotation, orientation, etc.)

Interfacing

(ChucK, Max/MSP, etc.).

Weekly Syllabus

Week 1-2:  History of Artistic/Musical Robotic Design

Week 3: Power Supply, Voltage Regulators and Tools

Week 4: Actuators

Week 5-6: The MicroController Output control

Week 7: Haptic Control Strategies

Week 8: Evaluation of Design

Week 9: Communication Via Serial/MIDI/OSC

Week 10: Physical Interaction Design and Techniques

Week 11: Integration

Week 23-24: Student Final Project Presentations

Assignments

“History Research Project”: 

Each student will research an artist who has worked with Musical or Artistic Robot, write a 2-3 page paper presenting their work, and give a 10 min presentation to the class

“Solenoid 101” 

Make A Solenoid push and pull using a micro controller. 

“Motor 101” 

Make a motor spin using a micro controller. 

“Design” 

Use CAD software to design a part for final project. Each student will make one part which will all work together into final project. 

“Final Projects” 

Final projects include building a new artistic Robot interface using electronic skills obtained in the class. Students are to use the new instrument for a live performance or in an installation. 
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