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Development of Portable Color Discrimination System for Visually Impaired 

 Mapping between Color and Sound to Discriminate Colored Pattern  

Mitsuyoshi MAEKAWA, Yukiko IMAI, Shinya HASHIZUME, Hiroaki SEKI and Yoshitsugu KAMIYA 

Because the visually impaired desire to know not only color of the 1 point but also whole color on the object, we 

developed a color discrimination system by the presentation of the sound which enable the blind to recognize the color and 

its change. While the blind scans the surface of a target object with this system, it continuously makes sound corresponding 

to surface colors. The problem is the mapping between color and sound for the blind to learn easily and to get the color 

condition shortly. In this paper, we propose the Shepard Tone Method (STM) and the Trio Ensemble Method (TEM) as  

this mapping.  
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Fig.1 Problem of recognizing the color in a point 

 
Fig.2 Example of overlooking the information in color blindness 
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Fig.3 Image to recognize the colored pattern 

 
Fig.4 Usage of beginner and skilled person 

:Red Green

Blue 3
5)

 

1) 4)

 

(colored hearing) 6)7)

8)

J.L.Caivano
9)

  

 

(a)

4(b)

 

 

Fig.5 System configuration 
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Fig.6 Relation between sound parameter and color parameter 

 

Fig.7 Shepard Tone Method  
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Table 1 Combination pattern of timbre 

 
Fig.8 Trio Ensemble Method  
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Fig.9 Colored pattern samples  
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Table 2  Recognition result by using Shepard Tone Method  

 
Table 3  Recognition result by using Trio Ensemble Method  
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Table 4  Correct rate of color name when sound only present   

 

 

Fig.10 Correct rate of color names by STM 

 

Fig.11 Correct rate of color names by TEM 
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