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License, Disclaimer of Liability, and
Limited Warranty

The CD that accompanies this book may only be used on a single PC.
This license does not permit its use on the Internet or on a network (of
any kind). By purchasing or using this book/CD package (the “Work”),
you agree that this license grants permission to use the products con-
tained herein, but does not give you the right of ownership to any of
the textual content in the book or ownership to any of the informa-
tion or products contained on the CD. Use of third party software
contained herein is limited to and subject to licensing terms for the
respective products, and’ permission must be obtained from the pub-
lisher or the owner of the software in order to reproduce or network
any portion of the textual material or software (in any media) that is
contained in the Work.

Jones & Bartlett Learning, LLC (“the Publisher”) and anyone
involved in the creation, writing or production of the accompanying
algorithms, code, or computer programs (“the software”) or any of
the third party software contained on the CD or any of the textual
material in the book, cannot and do not warrant the performance or
results that might be obtained by using the software or contents of the
book. The authors, developers, and the publisher have used their best
efforts to insure the accuracy and functionality of the textual mate-
rial and programs contained in this package; we, however, make no
warranty of any kind, express or implied, regarding the performance
of these contents or programs. The Work is sold “as is” without war-
ranty (except for defective materials used in manufacturing the disc or
due to faulty workmanship).

The authors, developers, and the publisher of any third party
software, and anyone involved in the composition, production, and
manufacturing of this work will not be liable for damages of any kind
arising out of the use of (or the inability to use) the algorithms, source
code, computer programs, or textual material contained in this publi-
cation. This includes, but is not limited to, loss of revenue or profit, or
other incidental, physical, or consequential damages arising out of the
use of this Work.

The sole remedy in the event of a claim of any kind is expressly
limited to replacement of the book and/or the CD, and only at the
discretion of the Publisher.

The use of “implied warranty” and certain “exclusions” vary from
state to state, and might not apply to the purchaser of this product.



PREFACE

Sound for film and television is a complex and exacting craft. There
are numerous skills involved in recording sound well, editing those
recordings properly, and then mixing them into a seamless soundtrack.
Despite the amazing capability that digital technology provides today’s
filmmaker, the ultimate craft of movie-making remains the same. The
shots need to be in focus, the lighting needs to be defined, and the
sound recordings need to be free from distortion and noise.

The advances in computer and digital filmmaking equipment make
the ability to create high-quality, professional movies available to just
about anyone. But owning a top-of-the-line camera and a computer
editing system does not guarantee that your movies will be premiering
at the local Cineplex. Making movies is a task that requires a number
of demanding skill sets.

This book is meant for anyone—from beginning digital filmmakers
to seasoned producers—seeking a greater understanding of how to
create sound for film. The field of sound changes constantly with the
introduction of new technology, but its foundation remains as old as
filmmaking itself. Everyone involved in the filmmaking process can
benefit from a better knowledge of the techniques, concepts, and prac-
tices outlined here. This text has two essential parts: The first focuses
on the tools and techniques for excellent recordings, and the second
discusses the tools, concepts, and techniques necessary to edit and mix
those sounds into a cohesive whole.

[ wrote this book using knowledge gained from years of work-
ing in the film and television industry in Hollywood, California. A
trained musician, I gravitated toward sound as I moved from film to
film and show to show. In time I began using my mixing skills from
music to mix live television programs. I started by mixing news pro-
gramming and then moved on to mixing live game shows and talk
shows. Finally, I embraced postproduction audio as a career path. One
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thing I learned is that few professionals working in the business have a
strong understanding of the sound side of production and postproduc-
tion.

I have addressed the major points of the sound process, from the
tools, to recording, to the techniques for editing and mixing. I have also
created an extensive glossary for sound-specific terms. Use the glos-
sary often to familiarize yourself with the definitions and explanations
of sound for filmmaking. It is a valuable resource to learn the language
used in creating soundtracks for film and television. The accompanying
CD provides numerous audio examples of the concepts.

Through the ideas expressed in this book, I hope to convey the
best practices to elevate the sound in your digital filmmaking proj-
ects. Sound is a fascinating and important art, and the contribution
of sound for film is immeasurable to the final project. I invite you to
read the chapters, complete the exercises, and apply these concepts to
your own movies. Learn to hear the world around you, and take the
same care with the sound that you do with the picture. Tell stories that
sound as good as they look. I’ll see you at the movies.

PREFACE



ACKNOWLEDGMENTS

A note of heartfelt thanks to the many individuals whose generous
contributions of time, knowledge, resources, and energy have made
this book possible.

To Kathy Lee for help with the chapter templates;
Colleen Dooley for assistance with the graphics;

Iryna Kucherenko, of Prime Sound Productions, for help with many of
the graphics, photos, and accompanying disk;

David Panfili, president of Location Sound Corporation, for the use of
production gear for several of the figures in this book;

James Eccles, general manager of Chace Audio by Deluxe, for the use
of the Foley stage;

Jay Miracle for the use of wireless location recording gear;

Dr. Fred Ginsburg, CAS, PhD, MBKS, for your vast production knowl-
edge and invaluable tips;

Eric Pierce, CAS, for location recording insights;

Jackie Johnson for insights and assistance on the dialogue editing
chapter;

Monique Reymond for invaluable input and photographs for the Foley
chapter;

Roxanna Sandoval for the dedicated and tireless work on the figures,
documentation, disk, and the glossary;

Gerald Jones for making the connection, Pete Shaner for all the
insightful notes and motivation, and Tim McEvoy for the patience;

the staff of Allied Post Audio in Santa Monica, CA;

the membership and support of The Los Angeles Post Production
Group;



audio professionals, notably Walter Murch, Randy Thom, Ben Burtt,
and Christopher Boyes, whose boundless creativity, ingenuity, bril-
liance, and expertise in audio have challenged, guided, and inspired
me endlessly;

Bill, Gerry, Lynn, Kathy, Mark, Kate, Merrill, and Hannah for their
unwavering support;

and most especially to Wendy Woodhall for all of the insights, questions,
thoughts, comments, and commitment to me and to this text.

Truly, this book could not have been created without all of your stead-
fast help and guidance.

xviii EEN ACKNOWLEDGMENTS



CONTENTS

Preface XV
Acknowledgments XVii

Chapter 1 Plan for Sound 1

What Is So Important about Sound Anyway?

Sound Creates Place 3
Sound Creates Mood 5]
Dialogue Moves Stories 6
Sound Enhances Picture 6

Why Do So Many Low-Budget Movies Sound So Bad?

Planning for Sound 8
Tips for Great Audio 9
Working with Directors, Actors, and Other Crew

Summary 13

Review Questions 14

Discussion/Essay Questions 14

Applying What You've Learned 14
Research/Lab/Fieldwork Projects 14

Resources 15

Chapter 2 Tools for Recording 17

Microphones for Location Audio 17

Microphone Types and Polar Patterns 18
Lavaliere Microphones and Their Use 19
Shotgun Microphones and Boom Poles 20
Phantom Power 22

Wired Microphones or Wireless? 23

12

7



vi

Mixing Boards, Cables, Meters, and Levels 25

Mix to a Recorder or Mix in the Camera? 27

Signal Flow 27

Channels: Splitting, Isolating, Combining, and Track Allocation
Cables and Connections 29

Understanding Meters and Levels 30

Recorders, Tracks, Media, and Tone 32

How Many Tracks? 33
Tone and Slating 33
Media—Tape, Disks, Drives 35
Backing Up 35
Important Concepts for Great Audio 36

Recording Levels—Know Your Performance 37
Microphone Placement—Know Your Shot 37
Sample Rates and Bit Depths: The Technicalities 39
Frame Rates and Post Considerations 40

Summary 41

Review Questions 41

Discussion/Essay Questions 42

Applying What You've Learned 42
Research/Lab/Fieldwork Projects 42

Resources 42

Chapter 3 Recording Audio and Working On-Set

The Location Sound Crew 45

The Mixer, the Boom Operator, and the Utility Person 46
Going It Alone 47
Making Friends with the Other Crewmembers 48
Strategies for Recording Location Sound 48
Hiding Wireless Microphones 49
Working with a Boom Microphone 50
Planting Microphones 52
Deadening Reverberant Spaces 54
Listening—Hums, Fans, Airplanes, and More 55
Keeping Logs 56
Writing the Sound Logs 56
Slating, Timecode, Metadata 57
Penmanship and Labels 59
Staying Organized 59
Summary 60
Review Questions 61

CONTENTS

28

45



Discussion/Essay Questions 61
Applying What You've Learned 61

Research/Lab/Fieldwork Projects 61
Resources 62

Chapter 4 Don’t Just Get the Shot 63

Room Tone B3

Why Is Room Tone Important? 64
Proper Recording of Room Tone 66
Logging the Room Tone 67

B-Roll Audio—Every Set Is Unique 68

Capturing Sounds Unigue to Your Production 68
Field Sound Effects Recording 70
Recording Hard Effects 71

On-Set Dialogue Replacement 12

Keep Track of Bad Takes 72
Replacing Dialogue Scenes with Audio Only 73
Capturing Wild Audio 74

On-Set Foley Recording 75

Understanding the Story and the Edit Possibilities 75
Unique Props Make Unique Sounds V74

Unique Locations Make Unigue Sounds 78

Crowd Sounds—Don't Just Get the Dialogue 78

Summary 79

Review Questions 80

Discussion/Essay Questions 80

Applying What You've Learned 81
Research/Lab/Fieldwork Projects 81

Resources 81

Chapter 5 Preparing Audio for Editing 83

Capturing the Set Recordings for Editing 83

Digitizing the Audio into the System 84
Cataloging the Sound Recordings 87
Signal Flow and Gain Staging 88
Levels, Levels, Levels! 90

Prepping for the Final Output 91
Converting Audio for the Edit 91
Frame Rates and Sample Rates 93
Understanding the Final Master Format 94

CONTENTS



Stay Organized with All of the Raw Elements 95
Communication with the Picture Editor (If It's Not You) 97

Summary 99

Review Questions 99

Discussion/Essay Questions 100

Applying What You've Learned 100
Research/Lab/Fieldwork Projects 100

Resources 100

Chapter 6 Organizing and Editing Sound with
Final Cut Express 101
Audio with Final Cut Express 101

The Timeline 104

Bins and Importing 106

Automation, Keyframes and the Pen Tool 108
The Viewer 109

Settings 111

Know Your Story and Your Source Materials 112

Great Picture Editors Cut Great Sound 112
Using Alternate Takes of the Audio to Better Tell the Story 113
Using Your Library of On-Set Additional Recordings 115

Organize the Audio Tracks 116

Keep Tracks Separate 116
Stay Consistent with the Track Assignments 118
Document the Sound Edit 118

Additional Documentation 119

The Script Conformed to Match the Final Edit 119
The Sound Logs 120
The Lined Script 120

Summary 120

Review Questions 121

Discussion/Essay Questions 121

Applying What You've Learned 121
Research/Lab/Fieldwork Projects 121

Resources 22

Chapter 7 Sound Editing in Digital Audio
Workstations 123

What Is a DAW? 123
Pro Tools and Other Audio Computer \Workstations 124

viii (T'T] CONTENTS



Hardware and Software Packages 125
Hardware Controllers 127

The OMF File 128

What Is an OMF? 128

How to Export OMFs 130
OMF Limitations 133

Best Practices with OMFs 133

Sync Pops and Video Files 134

Head Pops and Tail Pops 134
Movies with Burn-In Timecode 1356
OMFs and Movie Files 136

The Additional Audio Files Folder 187

Unedited Music Tracks 137

B-Roll Audio 138

On-Set Dialogue Replacement 138
On-Set Foley 138

Room Tones 139

Summary 139

Review Questions 140

Discussion/Essay Questions 140

Applying What You've Learned 141
Research/Lab/Fieldwork Projects 141

Resources 141

Chapter 8 The Dialogue Edit 143

The Dialogue Editing Process 143

Postproduction Sound Mixing and the Dialogue Edit 144
Room Tone and Crossfades 148
Assigning and Editing Tracks by Character or Recorded Perspective

Choosing Takes 151
Creating an Edit for a Mix 151
The Lavaliere Track and the Boom Track 152
Alternate Takes and Wild Lines 153
Special Track Assignments 154
The Production Effects Tracks 155
The “X” Tracks 156
The “Futz” Tracks 156
The Narration Track 157
Tell the Story 157

Choosing the Best Performances 157
Clarify the Storytelling 158

CONTENTS

149



Summary 159

Review Questions 159

Discussion/Essay Questions 160

Applying What You've Learned 160
Research/Lab/Fieldwork Projects 160

Resources 160

Chapter 9 Voice-Over Recording 161

Considerations about Voice-Over Recording 161

The Recording Space 162

Microphone Choices and Setting Levels 163
Marking the Script 164

Wild Lines 166

Timed Narration Recordings 166

The Timed Script 167
Making Things Fit 168
Changing Text When Needed 169

Getting the Performance 169

The Voice-Over Recording Session 170
Working with the Voice-Over Talent 171
Technical Considerations: Clicks, Pops, Breaths, and Pronunciations

Editing the New Narration Track 172

Replacing the Temporary Voice-Over 172
Keeping in Time 173
Cleaning Up the Recording 174

Summary 174

Review Questions 175

Discussion/Essay Questions 175

Applying What You've Learned 175
Research/Lab/Fieldwork Projects 175

Resources 176

Chapter 10 Recording and Editing Dialogue
Replacement 177

Preparing for Dialogue Replacement 177

Understanding the Dynamics of Dialogue Replacement 178
Beep Tracks 180

Placing Beeps and Cues 181

Organize for Recording Efficiency 184

CONTENTS

171



Keeping Track of Your Takes 184

The ADR Script 185
Takes Notation on the New Recordings 185
Wild Lines, New Text, and Walla 186

Tips for Believable Dialogue Replacement 186

Microphone Proximity 187
Headphones 188

Getting the Right Performance 189
How to Cut Sync 189

Tools of the Trade 191

Equalizers 191
Reverb 192

Summary 193

Review Questions 194

Discussion/Essay Questions 194

Applying What You've Learned 194
Research/Lab/Fieldwork Projects 194

Resources 195

Chapter 11 Sound Design 197

Charting the Course 197

Understanding All of the Pieces 198
Spotting the Sound Design 198
Layers of Sound 199
Creating Time and Space 201
Ambiences Create the Place and the Time 201
Creating Moods—Drones, Beds, and Room Tones 202
Real Spaces 203
Imagined Spaces 204
Sound Design and Timing 205
Using the Sound Design to Enrich the Scenes 205
Using Dialogue Elements for Sound Design 206
Sound Effects Libraries 207
Hard Effects and Ambiences 207

Processing the Library Sounds with Effects 208
Time-Stretching Audio Files 210

Building the Timeline 211

Track Assignments and Preparing for the Final Output 211
Preparing for the Mix and the Final Outputs 212

CONTENTS



xii

Summary 213

Review Questions 214

Discussion/Essay Questions 214

Applying What You've Learned 214
Research/Lab/Fieldwork Projects 214

Resources 215

Chapter 12 The Foley Process 217

Understanding the Foley Process 217

Jack Foley 218

Location Recordings and Foley 219

A Performer Acting in Sync with the Picture Edit 219
A Recording Session That Mimics the Production Quality

The Foley Session 221

How to Record a Foley Session 221
What Do You Record 224
Acting “Human Sounds” in Sync to Picture 227

Additional Foley Considerations 228
Microphone Placement 228
The Cloth Pass 230
Editing Foley Recordings 231
Mixing 232
Summary 232
Review Questions 233
Discussion/Essay Questions 233
Applying What You've Learned 233
Research/Lab/Fieldwork Projects 233
Resources 234

Chapter 13 The Music Score 235

Creating a Temporary Music Score 235

A Template for the Final Musical Soundtrack 236
Pacing the Picture Edit 238

Working with Composers 239

The Temporary Score 239
Choosing Instrumentation 240
Tempos and Key Signatures 241
Composer’'s Agreements 242

CONTENTS

220



Working with Library and Contemporary Music 243

Music Libraries—Understanding Your Rights 243
Contemporary Music 245
Music Supervisors and Licenses 246

Scoring Software 246

Garageband 247
Loop Disks and Software Instruments 249
Sonicfire Pro 251

Summary 252

Review Questions 253

Discussion/Essay Questions 253

Applying What You've Learned 254
Research/Lab/Fieldwork Projects 254

Resources 254

Chapter 14 Mixing, Filters, and Effects 255

Putting It All Together 255

Overview of Mixing 256
So Many Tracks—\What Now? 256
Understand the Delivery Requirements 257

Effective Track Layouts 259

The Organization of Tracks and Audio Files 258
Auxiliary Sends and Bus Sends 260

Using Filters 262

Equalization 262
Noise Reduction 267
Special Effects 269

Basic Concepts of Mixing 269

Listening 270

Mixing Tips 271

Other Important Considerations 271
Levels, Levels, Levels 272

Notes and Changes 273

Summary 274

Review Questions 279

Discussion/Essay Questions 275

Applying What You've Learned 275
Research/Lab/Fieldwork Projects 275

Resources 279

CONTENTS



