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A study on the equalizer adjustment method for reinforcing the tone
of virtual instruments
Focusing on HALion sonic SE3
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Abstract This thesis is a study on the equalizer adjustment method to reinforce the tone of a virtual
instrument and compare it with the tone of a high-quality virtual instrument sampled with the latest
technology. This study aimed to reinforce the tone of a low-quality basic virtual instrument. The
comparison was limited to the acoustic piano, bass guitar, electric guitar, and string and brass
instruments, which are frequently used in various music genres, and the same pitch, intensity, and
rhythm were played for accurate comparison. After receiving the output in the form of a .wav file and
adjusting it to the same level, the frequency characteristics of the compared instrument were analyzed
through an equalizer. Various experiments were conducted on the equalizer adjustment method to
reinforce the tone of the low-quality virtual instruments. As a result of amplifying or attenuating 23
frequency bands as per the filter characteristics based on the equalizer adjustment method derived from
the experiment, it was confirmed that the resultant tone was similar to that of a high-quality virtual
instrument sampled with the latest technology. These results are expected to lead to a further study on
how to improve the tone of various virtual instruments considering diverse performance techniques.
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Table 1. Used filter shape

filter shape slope(dB/oct)
Bell Bell
LC Low cut
12, 24, 36, 48
HC High cut
LS Low shelf
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Table 2. Used instruments
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Table 3. Used instruments and notes played

VST-i
instrument . playing
playing type note length
piano chord Fl, C2, G2, C3, G3
bass guitar note Al
electric guitar chord Al, E2 2 seconds
strings chord B2, C3, G3, C4
brass chord E2, C3, G3, C4
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Fig. 1. Experiment process

NS

2.3 7Heple) M Ha ¥
2.3.1 I|Oof
H el & 719 Fo-E8s At
yamaha S90ES piano”} alicia’s keysol B]5}od
300Hz °lst 9] o x]7} ekstar, 15Khz the B
9] A7} At Aog SIS,

22z

BT

pal

(a)

(b)
Fig. 2. yamaha S90ES(a), alicia’ keys(b)
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Table 4. equalizer correction value for yamaha S90ES
Hz dB shape | slope(dB/oct) Q-Factor
17.686 | +29.06 | bell 24 0.689
34.126 | +3.24 bell 36 5.946
50.699 | -.5.30 bell 36 4.391
100.19 | +4.59 bell 36 5.946
131.98 | -2.69 bell 48 6.484
165.78 | +4.30 bell 36 10
412.76 | -5.37 bell 48 5.336
607.10 | +8.86 bell 24 10.91
712.96 | +5.10 bell 36 23.78
912.83 | +7.05 bell 48 21.81
1417.2 | -6.17 bell 36 23.78
1710.8 | +5.75 bell 24 23.78
1923.2 | -5.97 bell 24 16.82
2141.1 | +4.52 bell 48 23.78
2574.8 | -5.06 bell 36 23.78
3024.3 | +4.97 bell 24 16.82
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Fig. 3. electric Bass VX(a), Scarbee(b)
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Table 6. equalizer correction value for guitar VX

Hz dB shape | slope(dB/oct) Q-Factor
O= (h)Y7] FMol 7HE=E ofFf ®} Zol (@71l 15.975 | -5.80 | LS 12 1
EQS ZAslo] SM2 B7elt 19.210 [ -30 bell 48 0.509
35.371 | +5.38 bell 48 2.611
61.482 | -4.30 bell 36 5.221
Table 5. equalizer correction value for electric Bass 85.850 | +6.26 | bell 36 5.694
VX 112.45 | +3.47 | bell 36 5.453
Hz dB | shape [ slope(dB/oct) Q-Factor 16447 | 876 | bell 48 4.204
17.420 | +3.01 LS 12 1 330.56 | +3.36 bell 48 7.071
37.808 | -3.87 | bell 24 3.536 469.11 | +4.64 | bell 48 6.771
61.876 | -7.11 bell 36 2.668 574.23 | -5.48 bell 48 11.89
80.215 LC 6 1 648.99 | +5.80 bell 36 18.34
105.70 | +4.26 bell 36 3.105 955.09 | +3.20 bell 36 8.409
271.96 | +6.79 bell 36 10.91 1036.3 | +20.30 | bell 36 1.826
334.36 | -10.57 | bell 48 9.576 1080.1 | -5.65 bell 48 23.78
454.62 | +3.10 bell 48 3.856 1257.3 | -3.60 bell 36 20
485426 +13.11 bell 48 04974 2234'5 *6451 bell 12 20
609.94 | -5.03 | bell 48 16.82 3362 | 5348 | el m 5453
716.06 | -6.88 | bell 8 16.82 4477.4 | 529 | bell 48 8.409
igf; :5124 Eeﬁ ig 3:;? 5370.2 | +3.80 | bell 12 16.82
2677 | 7.88 bzu 48 1834 2602 - 1 24 L
1826.4 | +6.34 | bell 48 21.81 2070 | 220 ] bel 48 5.453
2055.7 | -23.67 bell 12 9.371
27758 | -3.91 bell 36 8.409
3713.4 | +9.21 bell 48 12.97 234 éEEéI
4212.1 | -6.89 | bell 24 19.15 enemble strings®|] symphony series-string
5583.4 | -5.38 bell 36 20 = =
10722 | +16.90 HS 12 1 ensembleOﬂ H]O}cq 170Hz EHQQ 01]\—‘1117]' 70]-01-3
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(b) Table 8. equalizer correction value for brass
Fig. 5. ensemble strings(a), symphony series(b) Hz dB shape | slope(dB/oct) Q-Factor
28.981 - LC 12 1
Dol 2ol H|FEA o] ALY A} =AU} HPY 37.904 | +4.84 | bell 48 3.173
02 (b)ob7] S0l 7HHES ofe) E} o] @Ol —mr et =
EQE &7sto] SMS HASIIT. 117.80 | +9.31 | bell 36 10.91
157.18 -9.70 bell 48 5.946
. . . 212.96 | +26.61 | bell 24 12.42
Table 7. equalizer correction value for strings
33843 | -5.08 | bell 48 11.89
Hz dB shape | slope(dB/oct) Q-Factor 439.18 +9.37 bell 48 25.94
37.226 -10.53 bell 36 1.846 545.23 -9.02 bell 36 20
94.403 | +11.45 | bell 36 3.105 594.56 +7.02 | bell 48 21.81
102.91 -30 LS 12 1 598.46 +30 | bell 12 15.09
185.51 -7.52 bell 24 5.946 77292 | +14.69 | bell 24 40
224.67 | +9.99 | bell 48 10.91 910.12 | +29.25 | bell 48 22.78
257.10 +5.64 bell 24 11.89 1068.8 -9.57 bell 12 16.82
340.44 -3.98 bell 24 14.14 14088 | +16.99 | bell 24 40
461.25 +5.38 bell 36 23.78 1732.2 16.41 bell 36 40
526.25 -3.84 bell 48 10.91 2092.5 -5.87 bell 12 20
65655 | +815 | bell 48 10 33854 | +7.86 | bell 48 27.09
778.69 | -3.95 | bell 36 10.91 36883 | -6.38 | bell 36 0.793
1029.1 -4.63 bell 48 13.47 5482.2 +5.63 bell 12 20
1154.7 +3.38 bell 24 23.78
1260.1 +4.46 bell 24 0.405
1382.7 -3.10 bell 48 9.170
1817.4 -2.67 bell 48 20 3 7242
21085 | -472 | bell 48 16.82 T EE
2947 -5.42 bell 12 40
52893 | 422 | bell 36 2378 7Het71o0 digt BAlT SELT) B Eolkl AF,
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Fig. 6. rich brass section(a), symphony series(b)
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