New England Institute of Art

AMT 150 Audio Technology II
Professor: Hendrik Gideonse
Tuesdays 12:30 PM Fall 2007 Section C

Office Hours: After class or by appointment

Contact Info:  
Hendrik Gideonse




hendrikxix@indecentmusic.com (preferred)




Emergency Only Studio Phone (781) 396-5585

Texts:  

Understanding Audio, Daniel Thompson,

Berklee Press, ISBN 0-634-00959-1




http://www.indecentmusic.com/school/
Course Description:

This course is the classroom portion of Audio Recording I.  We will be studying everything that you need to know for Recording I, in depth and from a more technical perspective. The class is a continuation of study of the principles of audio signals and the equipment used to record, process, and distribute audio content. 

Sound in acoustical form is discussed to introduce students to issues related to studio acoustics. Students expand their understanding of signal flow of advanced audio systems by creating and reading complex block diagrams. The course is an in depth study of concepts and equipment used in all facets of audio production: signal processors, dynamic range, distortion, analogue recording, and SMPTE time code. 

Course Objective: 

· SIGNAL FLOW, SIGNAL FLOW, SIGNAL FLOW

· Understand the processes involved in a typical multi-track recording project as well as the roles    and responsibilities of the individuals involved.

· Understand the uses and operational parameters of frequency domain (EQ), amplitude domain (Compression, Expansion, Limit, Gate), and time domain signal processors (Reverb, Delay and Modulators).

· Know the typical types of audio connections and devices needed for proper signal flow between sources and destinations including connectors, jacks, and patch bays.

· Understand the causes and types of audio signal distortion and the methods for distortion measurement. 

· Understand the principles of SMPTE time code and the variables which affect synchronization of audio systems. Solve theoretical problems using SMPTE time code.

· Understand the process of magnetic recording and the fundamental parameters which affect    recording quality.

· Express the concepts which govern transformers and solve signal manipulation problems through the use of transformers.

Keeping in Contact: Each student is required to send an email to the above address so that the instructor can reach you.  Notice of class cancellations, answers to common questions, and all correspondence will happen via email. Without your email address on file, you will not be up-to-date and informed about the class activities.

Materials Needed:  Notebook, Big Graph Paper (11” x 17”), Pen/Pencil, Straight Edge, Scientific Calculator, SPL Meter

Grade Breakdown: 

Class Participation, Homework, and Class work 
30%, 

Midterm Exam 




20%, 

Final Project 





30% 
Final Exam 





20%, 

Attendance:  Be on time for every class.  You will be marked late if you are late.  If you are more than 15 minutes late you will get a ½ absence. Check student handbook about attendance policies.  Part of your grade is based on class participation.  By this I mean talking in class, asking questions, shouting out answers to questions and generally being an active member of the learning experience.  If you are not in class or if you are asleep you can’t participate.

If you know that you will be absent or late you must tell me before the class with a reason or an explanation.  Email is the best way to do this because there is a permanent record of the communication.  If you are sick but provide a doctor’s note, I will excuse your absence.

There are no make-ups for quizzes or exams unless previous arrangements have been made.

Quizzes:  There will be A LOT of quizzes on what we learned about in last week’s class and the reading assignments. Most of these are short pop quizzes, but there will be some longer ones too.
Academic Support/Learning Disabilities:  Academic Support (tutoring) is provided to any student in need of tutoring.  Students who feel they are able to assist with tutoring this course should also contact their instructor and/or the Student Services Office.  Students with known disabilities should contact their instructors as well as the Student Services Office.

Class Schedule
	Lesson
	Date

	1. 
	September 4

	2. 
	September 11

	3. 
	September 18

	4. 
	September 25

	5. 
	October 2

	
	(Monday Schedule on Tuesday)

	6. 
	October 16

	7. 
	October 23

	8. 
	October 30

	9. 
	November 6

	10. 
	November 13

	11. 
	November 20

	12. 
	November 27

	13. 
	December 4

	14. 
	December 11


1. Review Audio Technology I

a. Waveforms

i. Simple

ii. Complex Waves

b. Microphones

c. Speakers

d. Decibel calculations

e. Ohm’s Law

f. Block diagramming

g. Assignment: Review Ch.2- The Modern Recoding Studio & Ch.7- Advanced Audio


2. Audio Connectors, DI boxes, Transformers, AC impedance, Meters, Monitoring, Patch Bays, Digital 2-track Recorders - CD, DAT
a. Connectors and Plugs: Stereo/ mono, balanced/unbalanced, 
i. ¼” TRS, TS

ii. RCA

iii. XLR

iv. TT & Military Patch Cables

b. Review of Block Diagram Symbols, 

c. VU vs Peak PPM

d. CD and DAT recorders: analog and digital inputs

e. Review Signal levels- mic level, line level, speaker level

f. DI boxes, Transformers, Impedance - input and output impedance
g. Patch bays

i. Normals

ii. 1/2 normal

iii. Non-normaled

iv. Implementing a Patch Bay System


3. Signal Flow for Multitrack Recording

a. Review: Channel & Monitor Path, Split vs Inline consoles. Aux Sends - pre/post, Inserts

b. Types of signal flows: Live to 2, Live Sound Reinforcement, Multitrack, Mixing

c. Input sources and output destinations for each scenario, Mixing Path gain stages

d. Stereo Master vs Control Room level, Recording Studio Overview/console Signal

e. Block diagrams of Mixing and Live sound setups


4. Types of Signal Processors, Spectral Processors: FREQUENCY DOMAIN 
a. Spectral processors, Spectrum analyzer, equalizers, exciters

b. Filters – uses and types

i. High Pass

ii. Low Pass

iii. Band Pass

iv. Shelving

v. Peak/Notch

vi. Q or Width

vii. Phase shifts


5. Dynamic Range - Dynamic Processors: AMPLITUDE DOMAIN

a. Review of dynamic range

b. 0 VU - what does it mean?
c. Dynamic ranges of various sources, Headroom, noise floor, signal to noise ratio

d. Compressors

e. Expanders,

f. Gates

g. Limiters

h. Noise reduction


6. Distortion & Midterm Review

a. Audio Distortion

b. Harmonic Distortion (THD)

c. Clipping

i. Hard

ii. Soft

d. Crossover distortion


7. Midterm Examination

8. Time-Based Processors – Reverb

a. Types of Mechanisms

i. Acoustical

1. echo chambers

2. acoustic space

ii. Mechanical

1. Plate

2. Springs

iii. Electronic

b. Reverbs Controls

i. rev time

ii. pre delay

iii. HF damp


9. Time-Based Effects — Delay and Modulation Effects
a. Delay

b. Echo

c. Modulation

d. Chorus

e. Flange

f. Pitch Shifting & Harmonizers

10. Magnetic Tape; Alignment and Calibration

a. Parts of a tape machine

b. Tape construction

c. Care and use of tapes

d. Electromagnetic Induction

e. Relationship of Amplitude to Frequency

f. Noise Reduction

g. Machine Calibration
11. Synchronization & Automation Systems – Types and Usage 

a. SMPTE Time Code, MIDI Time Code, Frame Rates
b. Console automation systems. Moving fader, VCA, MIDI - Automation status
c. Review Final Project Requirements for Rough Draft and Final
12. Advanced Block Diagrams

a. Advanced Block Diagrams
i. View and discuss various console block diagrams
b. Final Project Part 1 Due.


13. Review For Final, Studio Procedures, Typical Multi-track Projects

a. Session setup and flow

i. Setup strategies

ii. Cue mix strategies

iii. Project planning

iv. Studio etiquette

b. Baffles and Isolation, 

c. Studio documentation

i. input sheets

ii. track sheets

iii. take sheets
d. FINAL PROJECT PT.2 DUE (Studio Project)


14. Final Exam
