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Abstract 

Conventional audio system is constructed based on the communication theory where the performance of the 

system is described by signal error which does not always represent a true sound quality. In order to make an 

audio system which represents true music admirations in one's mind, we have taken a special approach. Since it 

is considered that true admirations are represented by adjectives, we have obtained two principle phrases by 

performing the multivariate analysis on the whole Japanese adjectives. Based on the methodology, we have 

discovered necessary physical electric characteristics with which we have successfully achieved a new Audio 

System. 

 

 

1.  Introduction 
To arouse deep "admiration" in one's mind while listening to 

music with an audio system, high order sensation must be 

faithfully reproduced. It brings us "deep impression which 

directly attacks the brain stem", evoking the feeling of " inches 

of penetration into one's chest". We have been trying to 

establish a new Electro Sound Field to faithfully reproduce the 

high order sensations of which the conventional audio system is 

not able to convey. 

 

2. Sound quality measure - An assessment 
system based on adjectives- 

The deterioration of sound quality in a higher sense is 

principally affected by lack of subtle impressions such as losing 

"floating atmosphere in the air-like resonance" (hereafter N1) 

and losing "chest penetrating impression" (hereafter N2). (see 

Appendix) With a lack of N1 and N2, the great music 

performance is not reproduced properly. (Fig. 1) 

"Floating atmosphere in the air-like resonance" and "chest 

penetrating impression" are two of the principal components of 

our assessment system based on adjectives. They have been 

obtained by multivariate correlation analysis and discussions [1]. 

Since the two key assessment phrases are not subjective but 

perceptual, they are not subjective but objective, then the degree 

of sensitivity is a factor in the evaluation, but other dependences 

on the evaluators' impressions are not explicitly addressed. 

 

3. How to develop an apparatus of true 
sound quality using the assessment 

system based on adjectives 
Many preliminary assessment experiments to evaluate the 

sound quality show us that the following method is ideal; 

1) To find music resources that contain the impression of N1 

and N2.  

2) To find evaluators who can understand and evaluate N1 

and N2. 

The experiment is as follows. For instance, in a case that a 

capacitor is changed to another one in an amplifier or a CD 

player, the assessment test is performed using the ITU-R 

7-grade comparison scale where the reference sound is the one 

which is reproduced using a proven sound system as a standard.  

 

4. The foundation of new theory of electro 

Fig. 1  Evaluation of sound described on 

Subjective-Perceptive plane (For N1 and N2: see Appendix) 
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sound reproduction 
The entire process of making the system and performing the 

evaluation test is done aiming to found a new theory of Electro 

Sound Reproduction.  

1) As explained in Section 2, N1 and N2 are high-end 

adjectives or phrases (Fig.1). If N1 and N2 are satisfied in a 

sound equipment, the equipment can reproduce the rest of the 

music which is not so severe easily and sufficiently.  

2) If N1 and N2 are satisfied, the sound image and the sound 

field which represent aerial feeling and atmosphere, is 

reproduced 

3) In order to realize 2) above, we must make a new model of 

perception of deep sensation of sound.  

 

5. A new model of perception of deep 
sensation of sound 

We have been convinced as follows through the process by a 

hypothesis regarding the new model of perception in a higher 

sense. 

Human feels not only the power of a sound but the wave front 

with high sensitivity. And human feels a deep sensation brought 

by the sound of music not only by the eardrum but also by the 

entire body. 

Based on the new model, we can say the following facts. 

There exists something fallen out of the conventional audio 

systems, which is essential to evoke the high order sensations to 

listeners. A precise wave front formation (reproduction) is 

necessary to arouse deep impression in listeners. 

 

6. Discoveries of new physical factors and 
examples to realize the new electro sound 

The practical aim of our research is to find the important 

unknown physical factors to get the sound quality brought by 

the information of high order sensations.  

 We have conducted large amounts of experiment assessed 

by the N1 and the N2, watching carefully the reproduction of 

the precise wave front and the faithful reproduction of 

time-wise signal wave form.  

6-1 Discoveries of new physical factors  

(1) Precise reproduction of sound field and sound image 

which is indispensable. 

(2) Formations of the wave front of the signal wave form 

are necessary at a speaker.  

(3) High Q components, the characteristics of group-delay 

flat; precise time delay adjustment between woofer, 

squawker, and tweeter are necessary. 

6-2 Obtained example: Extra HI System M ver.3 

Based on the discoveries, we have successfully achieved the 

system of "Extra HI System M ver.3" (Fig. 2). The result is 

astonishing. The improvements of the sound quality are up to 

+3 (very good) in the comparison 7-grade scale. 

  

7. Conclusion 
 

To obtain a deep impression in our inside when we listen to 

the great music play, we have founded a new Electro Sound 

Field based on a new perception model. To accomplish the 

purpose, a new idea of objective sound quality scale based on an 

assessment system with adjectives and a new model of sound 

perception, are proposed. With the aid of the new scale, new 

physical factors and characteristics are found. Finally, we have 

achieved an ultra-high-end sound system called "Extra HI 

System M ver.3". 

 This work is an example of our idea to establish a new field of 

Engineering to get closer to "True Arts". 

 
Appendix  

N1: Such as "the sensory and physical impact and sense of 

awe of being alone in a deep forest or in a cathedral or in a 

performance hall. 

N2: Pleasantly tight sensation including sad feeling one gets 

in the chest to make one's heart ache when one sees or listens 

something of irresistible appeal. 

It includes such a feeling of Japanese "SETSUNAI". The 

meaning is "something that gives one's heart a squeeze though, 

whether it's those feelings of pain and loneliness one gets when 

one is in love, feeling of loss, nostalgia and melancholy, or that 

feeling one gets when one sees a beautiful landscape or painting 

etc. and there is no equivalent word for it in English. 
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Fig.2  Extra HI System M ver.3 


