Digitizing sound in the computer
· Each sample is stored as a number (two bytes)

· What’s the range of available combinations?

· 16 bits, 216  = 65,536

· But we want both positive and negative values

· To indicate compressions and rarefactions.

· What if we use one bit to indicate positive (0) or negative (1)?

· That leaves us with 15 bits

· 15 bits, 215  = 32,768

· One of those combinations will stand for zero

· We’ll use a “positive” one, so that’s one less pattern for positives

· Each sample can be between -32,768 and 32,767

Basic Sound Functions

· makeSound(filename) creates and returns a sound object, from the WAV file at the filename

· play(sound) makes the sound play (but doesn’t wait until it’s done)

· blockingPlay(sound) waits for the sound to finish

· We’ll learn more later like getSample and setSample

Working with sounds

· We’ll use pickAFile and makeSound as we have before.

· But now we want .wav files

· We’ll use getSamples to get all the sample objects out of a sound

· We can also get the value at any index with getSampleValueAt

· Sounds also know their length (getLength) and their sampling rate (getSamplingRate)

· Can save sounds with writeSoundTo(sound,”file.wav”)
Recipe to Increase the Volume
def increaseVolume(sound):

  for sample in getSamples(sound):

    value = getSample(sample)

    setSample(sample,value * 2)
Using it:

>>> f="/Users/guzdial/mediasources/gettysburg10.wav"

>>> s=makeSound(f)

>>> increaseVolume(s)

>>> play(s)

>>> writeSoundTo(s,"/Users/guzdial/mediasources/louder-g10.wav

Maximizing volume

How do we get maximal volume?

· It’s a three-step process:

· First, figure out the loudest sound (largest sample).

· Next, figure out a multiplier needed to make that sound fill the available space.

· We want to solve for x where x * loudest = 32767

· So, x = 32767/loudest
· Finally, multiply the multiplier times every sample
Maxing (normalizing) the sound

def normalize(sound):

    largest = 0

    for s in getSamples(sound):        

        largest = max(largest,getSample(s) )    

    multiplier = 32767.0 / largest

    print "Largest sample value in original sound was",  largest 

    print "Multiplier is", multiplier   

    for s in getSamples(sound):      

        louder =  multiplier * getSample(s)  

        setSample(s,louder)  
After review of Modifying Sound, students will be able to write a program to min and max sound with 85% accuracy
