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Assignment 2: Studio Recording 
 
 
The goal of this assignment is to get familiar with studio recording techniques, 
microphones and the characterization of sonic interactions.  
 
We will spend some time in the recording studio investigating the 
characteristics of microphones in a controlled acoustical environment.  There 
are literally hundreds of microphone models for sale.  Why would we prefer 
one to another?  There are several reasons, but it boils down to how they 
sound.  This in turn is determined by  the construction of the microphone and 
its interaction with the sound and its acoustical environment. Recording 
engineers do not always agree about which microphone is best for a specific 
task and most develop their favorites for the particular application at hand.  
There are many common microphones that tend to be favorites and we will 
hear several examples and how they differ on the same sound source.   
 
As we have discussed, the type of microphone element determines much of 
the resulting audio recording.  Since the elements are fragile and easily 
damaged, they must be housed in a structure that prevents damage while still 
allowing the sound waves to reach the transducer.  This is not trivial since any 
mechanical resonance in the housing will contribute to the final sound we 
hear.  Directional microphones use elaborate acoustical plumbing inside the 
case to produce the directional sensitivity pattern and that also causes 
differences between different designs.  Only by comparing the different 
microphones can we determine which we prefer for the project.   
 
We will listen to several different microphones placed in the same position 
relative to the sound source.  Weʼll start with the Disklavier piano and 
compare how each microphone captures the sound of the piano.  We will also 
use a single microphone with switchable polar patterns to hear how the 
sensitivity and tone change as we rotate the microphone away from the sound 
source, in this case a speaker playing  pink noise.  (Pink noise produces the 
same amount of energy in each octave and is commonly used as an audio 
test signal.)  Directional microphones not only have lower sensitivity as the 
sound moves away from the axis, but their frequency response changes as 
well, sometimes dramatically.  In fact, this is one of the main differences 
between similar microphones.  Better microphones have less change as the 
angle changes while poorer ones sound quite different (and usually not 
better.)   
 
To investigate the off‐axis performance weʼll plug a microphone into the 
preamp (a  Grace 101 single‐channel preamp) and listen through the 



headphone amplifier as we rotate the microphone in front of the sound source. 
Weʼre using a powered loudspeaker as a sound source.  The speaker is 
driven by a portable signal generator that produces pink noise.  (The 
microphone should be far enough from the speaker that it picks up both the 
tweeter and woofer elements equally.)  By rotating the microphone so that the 
front remains the same distance from the speaker we can  hear how it sounds 
as it rotates further away from its front axis.   
 
When we use microphones to capture sounds that occur in three dimensions, 
we lose certain of the characteristics we use to determine the spatial 
separation between different sound sources.  In the natural environment we 
determine where a sound originates by judging the relative loudness between 
our ears and by the time of arrival at which each sound strikes our ears.  
When the sound is instead produced  through speakers or headphones, the 
experience changes.  This is because our auditory systems receive altered 
cues about where the sounds originate: the  microphones act differently from 
our ears.  In unaided hearing, our brains are very  good at separating sound 
sources and allowing us to automatically pay more  attention to sounds on 
which we focus and reject others as unwanted.  Once  captured by the 
microphones, we lose much ability to clearly separate foreground  and 
background sounds.   
  
 

1. Write post with short description of how the different polar patterns 
change the loudness as the  microphone is rotated through 180˚.  Also 
note any change in the sound quality, i.e.  timbre, you hear as the 
microphone is rotated. 

 
2. We have two small stereo microphone boxes you can use to hear the 

difference between microphone/headphone sound and the actual 
sound of the environment.  You should put on the headphones and 
adjust the gain until it sounds as loud as the unaided sound field 
sounds.  Then compare your ability to determine from which direction a 
sound originates.  Also note how you perceive what would normally be   
considered background sounds (traffic, airplanes, leaf blowers) and 
foreground sounds.  Do their relationships change with the headphone 
representation of the world?  Write your finds in the post.  

 
3. Record non-musical objects. Use your imagination in creating sounds 

to record.  The richer the sound, the more interesting the possibilities 
are to alter and sculpt it.  Any object that can vibrate can generate 
sounds.  The materials from which it is made, the shape, thickness and 
mass determine how it vibrates as  does the method of making it 
vibrate.  Water dropping is a very good source of  sounds.  The 
CCRMA kitchen is one possible source for “instruments.”  Please be  
sure to replace any objects you “borrow” from the kitchen.  Maxlab is a 
source of  pieces of wood and metal.  There also are objects outside 
the Knoll (not the squirrels.)  You can generate sounds by striking, by 



rubbing, or by blowing on objects.  There is no limit to this, but we 
probably donʼt want to hear the sound of breaking glass.   

 
4. Edit the sounds in the computer using the sound editor Audacity 

(http://audacity.sourceforge.net/). Make the sounds as short as 
possible. Each file should include a single “sound object”. 

 
5.   Upload the sounds to Freesound, tag them and describe them. Use 

appropriate tags and a description of how you created the sound.  
 

6.   Explain in your post why you choose the given objects, describing the 
sonic interactions, and including a link to the sound pack that you 
created in Freesound.org. Write appropriate tags to describe your post 
and use the Assignment-2 category. 

 


