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Abstract 

The Sound Spectrogram, which is called Voiceprint, is 
broadly used to extract particular characteristics from 
vocal information. This will ultimately enable the 
distinction of the speakers. 

We are considering and studying several ways to 
visualize acoustic signals to use as a tool for 
communication aid. In this paper, we researched 
Soundprint, which allows one to visually understand 
vocal information without much practicing. 

We used narrow-band envelope correlation matrix to 
visualize the characteristics of sound dynamically, and 
we made narrow-band envelope correlation pyramid. 

1. Narrow-band envelope correlation matrix 
Narrow-band envelope correlation matrix is suggested 
by Kazama and Tohyama [1]. 

To get narrow-band envelope correlation matrix, 
firstly we divide the sound into 1/n octave band, then 
run each of them through half-wave rectification and 
logarithmic transformation compute the envelopes of 
them, and, finally, calculate the correlation matrix of 
each envelope. 

Using narrow-band envelope correlation matrix, Saito 
analyzed musical sound, and Obata discriminated 
individual difference of instruments [2][3]. 

2. Visualization of narrow-band envelope 
correlation matrix 

The upper left of Fig.1 shows an example of the narrow-
band envelope correlation matrix. The diagonal 
elements are always the value of 1.0 because they are 
the correlation coefficient of the same envelopes. Also, 
the correlation matrix is a symmetric matrix. We 
eliminated those constant or symmetrical elements from 
the matrix and leveled out the rest of the matrix. 

We colored the triangle shaped matrix corresponding 
to the values of the elements  and finally got the narrow-
band envelope correlation pyramid, which we have 
named from its shape. 

The examples of the narrow-band envelope 
correlation pyramid  are shown from Fig.2 to Fig.7. All 
of them are analyzed by 1/12 octave band from 110Hz 
to 14080Hz, which divided the sound into 85 bands. 

The followings are the main features of the narrow-
band envelope correlation pyramid. 

 

 
 

 
Fig.1  Process of making narrow-band envelope 
correlation pyramid. 
 

• Frequency becomes higher from left to right on 
horizontal axis. 

• Difference of compared frequencies become 
higher from bottom to top on vertical line. 
 

When the object is limited to the specific range of 
frequency, there appears the V-Shaped line on the 
narrow-band envelope correlation pyramid, and the 
bottom of the sign shows the frequency of the object. 

3. Sound feature description by motion picture  

By reproducing the pictures of the narrow-band 
envelope correlation pyramid continuously and 
displaying in motion, we can see the change of the 
feature of the sound, and may be able to recognize the 
sound from the motion picture. 

In order to make the motion picture, we set up the 
analysis range and shifted it in every constant period of 
time, carried out continuous reproduction in the analysis 
range, and accomplished a motion picture of the narrow-
band envelope correlation pyramid. 
  We made a plenty of motion pictures of narrow-band 
envelope correlation pyramid from various kinds of 
similar sound and did an experiment. Firstly, we 
watched the motion pictures with their original sound, 
and then watched again the animations without sound. 
We examined whether we could recognize the original 
sound only by watching the animation. In result, we 
could see and recognize the changing of the interval of 
the sound. 
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                    110          440                               14080 [Hz] 

Fig.2  Sine wave (440Hz). 
 

 
                    110                                               14080 [Hz] 

Fig.3  White noise. 
 

 
                    110                                               14080 [Hz] 

Fig.4  Violin. 
 
 

 
                    110                                               14080 [Hz] 

Fig.5  Piano. 
 

 
 

 
                    110                                               14080 [Hz] 

Fig.6  Dog. 
 

 
                    110                                               14080 [Hz] 

Fig.7  Cat. 
 

4. Conclusions  

In this research, we proceeded in  the visualization of the 
sound, and finally, we were able to see the features of 
the sound visually. 

We will keep developing the technology of the 
motion picture and will arrange the analysis range or 
frequency to make it more suitable for human to 
recognize the sound. Also, we will try to transform the 
sound into the narrow-band envelope correlation 
pyramid in real time, and visualize another matrix, 
which has the information of the sound feature. 
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