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Elucidation of the influence of directivity of the piano on music listening impression in a hall 
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Fig.1 : Arrangement of the piano and receivers in the 

floor plan. Se and Sc for end-/center-stage style. 
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Table1 : Relative SPL at the nearest receiver on 

the reference condition. 
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Table 2: Two pieces of music for the listening 
experiment. 

�

Table 3: Pairs of listening conditions for 
comparison. 
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Table 4: Evaluation terms and rating scales. 
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Table 5: Results of t-test for mean values.�
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Beethoven Op.27-2 3rd Mov., Bar. 1-14 (20sec)
Chopin Op.22 Grande Polonaise Brillante, Bar. 1-16 (30sec)

Variable factor No. Reference Target
1 Rc3 Rc2(High)
2 Rc3 Rc4
3 Rc3 Rc3(High)
4 Rc4 Rc4(High)
5 Re2 Re2(Rot)
6 Re3 Re3(Rot)
7 Re4 Re4(Rot)
8 Rc3 Rc1
9 Rc3(w/oLid) Rc1(w/oLid)
10 Rc1 Rc1(w/oLid)
11 Rc3 Rc3(w/oLid)

Orientation(Rec.)

Height(Rec.)

Rotation(Pf.)

Lid(Pf.)

3 2 1 0 1 2 3

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11
-0.15 -0.38 -0.30 -0.15 -0.58 -0.03 0.38 -0.55 0.60 0.28 -1.00
-0.30 -0.88 -0.60 0.05 0.08 -0.58 0.40 -0.88 -0.43 0.40 -0.85
0.43 -0.78 -0.53 0.40 -0.30 -0.20 0.83 -1.78 0.15 0.38 -1.83
0.38 0.55 0.63 -0.05 0.35 0.08 -0.48 1.55 0.00 0.15 1.43
-0.28 -0.20 -0.15 -0.05 -0.03 -0.08 0.25 -0.48 0.10 0.18 -0.38
0.33 0.23 0.35 0.05 0.25 -0.20 -1.15 1.78 -0.50 -0.45 1.70
-0.13 0.18 -0.05 -0.08 -0.05 0.03 -0.35 1.38 0.05 -0.55 0.98
-0.08 -0.28 0.03 -0.05 0.25 -0.13 -0.05 0.83 0.20 -0.45 0.48
0.23 -0.85 -0.15 0.30 0.23 0.43 1.00 -0.85 0.35 0.20 -1.10
-0.45 -0.40 0.00 0.08 0.20 0.28 0.15 -0.65 0.25 0.73 0.20
0.70 -0.73 -0.45 0.83 0.48 0.90 1.53 -1.58 0.53 0.65 -1.23
0.23 1.08 0.70 -0.23 0.05 -0.40 -0.60 1.43 -0.25 -0.48 0.80
0.45 -0.1 -0.10 0.05 0.43 0.08 0.63 -0.03 0.20 0.08 -0.48
-0.75 1.03 0.45 -0.45 -0.25 -0.58 -1.35 1.95 -0.15 -0.48 1.23
0.30 1.20 0.88 -0.28 0.55 -0.63 -0.85 1.58 -0.05 -0.50 1.53
0.18 0.60 0.90 0.23 0.55 -0.45 -0.58 0.93 0.15 -0.25 0.85
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Fig. 2: Relative SPL distributions on the two planes (h = 1.5, 4.0 m) from the real piano:  
(a) with/without the piano lid, (b) straight and 30 degrees rotation in piano direction. 

 
 
 
 
 
 
 
 
 

 
 
 

Fig.3: Leq differences of target-to-reference in octave bands. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4: Averages and distributions of preference score for the variation of listening conditions. 
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