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Auditory Localization Demonstrations 

R. 0. Duda 
Department of Electrical Engineering, San Jose State University, San Jose, CA 95 192 

Summary 
This collection of digitized sound examples was assembled for Acta Acustica to illustrate some interesting and 

important spatial hearing phenomena. The examples are grouped as follows: 

I. Calibration signals (sinusoids) 
2. Monotic, Diotic and Dichotic Signals (percussion) 
3. Binaural Recordings and Externalization (clarinet) 
4. Monaural versus Stereo versus Binaural (jet plane) 
5. Binaural Speech Separation (speech) 
6. Reverberant and Anechoic Environments (speech) 
7. Localization in Reverberant Environments (tones) 
8. The Clifton Effect (clicks) 
9. The Clifton Effect with Speech (speech) 

IO. The Clifton Effect with a Moving Echo (clicks) 
Il. The Clifton Effect with a Moving Echo (speech) 
12. The Clifton Effect with Paired Echoes (clicks) 
13. Binaural Adaptation (various) 
14. Elevation Effects (bells) 

A listing of the announcements on the recording, keyed to CD-indices, is given at the end of this document. 
Except for the Franssen-effect examples in Section 7, the recordings are meant to be heard through headphones. In 
listening to these examples, it is best to close one’s eyes and to try to avoid head motion, paying particular attention to 
perceived spatial locations of the sounds. Reading the text for each section before listening may also be helpful, since 
what one should attend to is not always obvious. Finally, it should be noted that while some of the phenomena are well 
known and easily replicable, others are not well understood and are not perceived in the same way by all listeners. This 
illustrates why spatial hearing continues to be such an active and interesting area of psychoacoustic research. 
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1. Calibration Signals 

A majority of the examples involve binaural hearing, and 
binaural demonstrations do not work well if the two channels 
are seriously unbalanced. Thus, the following two test signals 
are included to allow listeners to adjust their equipment. 

a. 1000-Hz Tone Example 1 

This test tone is at maximum amplitude on both channels. 
Use it to balance the channels for loudness, and to set the 
overall sound level below the point where it is uncomfortable 
or where distortion is audible. 

b. Frequency Sweep - Left, Right Example 2 
Use this swept tone to identify the left and right channels, 

and to check for freedom from resonant “buzzes” and for rea- 
sonable left/right balance throughout the audible spectrum. 
If the balance shifts significantly with frequency, note that 
this can be due to your hearing as well as to your equipment. 
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2. Monotic, Diotic and Dichotic Signals 

This example illustrates three basically different headphone 
listening situations: 

Monotic: signal in one headphone only 
Diotic: same signal in each headphone 

Dichotic: different signals in each headphone 
In addition, it also illustrates how sounds heard through 

headphones can give a radically different impression than 
sounds heard through loudspeakers. 

The example consists of four different presentations of 
percussion sounds’ presented in sequence: 

1. Sound in left channel only 
2. Sound in right channel only 
3. Same sound in both channels 
4. Stereo sound in both channels 

Example 3 

Heard through properly phased and balanced loudspeak- 
ers, these four excerpts sound rather similar, although the 

’ Source: Ivan Lins and Victor Martins, “Lua Soberana,” arranged 
and produced by Sergio Mendes, in Brasileiro (Elektra 61315-2). 




















