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Quantitative Identification of Similarity between Original Singers
and Imitation Singers Through Voice Analysis
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ABSTRACT

Broadcasters are preparing for personal skills as a factor that adds fun to the program. One of the most
frequently seen is imitation singing that searches for original singers between original singers and imitation
singers. At this time, many original singers and imitation singers appeared, but when the similarity to the singing
is excellent, viewers who watch broadcasts and the people in the broadcast scene get better response. The
performances of the imitation singers are not only singing but also expressions, gestures and emotions of the
original singers. In this paper, we try to identify the differences and similarities between the original singers and
the imitation singers by analyzing the voices of the same intervals in the same song for the purpose of
identifying similarity between original singers and imitation singers. Experimental results showed that there were
some cases where there was few difference and there was a case where there was some difference in the voice
analysis factors. However, it can be confirmed that there is similarity between the original singers and the

imitation singers in the spectrum.
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Table 1. The song title of the source used in the voice
analysis

Season Original singers Song title
A Old love
B | thought about marriage
3 C Tomorrow
4 D | should have been a friend
5 E Mad
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Table 2. Experimental results related to pitch of original _ - .
Jabre = oA AR AR $418 718 ol W
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pitc pitc . . )
Original mean median pitch min | pitch max Bg?%\i,‘{gjhm Zéﬂg?ﬁz}gjl;—_ "IQF}\P%]O] EH%_] Z—E}‘E od‘_ HE —‘73
singer [HZ] [HZ] o . _
H2) | (H2) (He] 7o} elx)she HRo|th2). wehA 13} 25 7
Season 1
) 109.464 | 93.036 | 69.769 | 277.507 | 207.738 Fo g Lo FRx] 7Pt 2 FAES Hel BE)
2 2 x3ksle] Ao o] 7120 1 X)L 0] 2=
SeiSBO)n 263.337 | 294.862 | 80.726 | 495.966 | 415.240 B’ & Z33le] AR AFrleel mAbge] &
Seaeor 3 A7} 2 AolE nolA] ehw ek Aolek. chk Ash
192.429 | 145.743 | 76.696 | 403.839 | 327.143 ,
(© Arwbo] Ao R Soee] HEellA 45.5(%] = v}
4 - -
Sea(zo)n 193.265 | 205.377 | 80.707 | 425.822 | 345.115 & d3EE BAER 2 AolE Helx
5 9lc} o|_é_a° L o Eﬂﬁ—7l Qo= 2 7}
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Table 3. Experimental results related to pitch of imitation
singers

itch itch )
Imitation P P pitch min |pitch max| Bandwidth
. mean median of pitch
singers (Hz] | [Hz) [Hz]
[Hz] [Hz]
Se 1
TZ?)n 130.937 | 121.840 74.962 395.411 320.449
Season 2
s 311.991 330.795 84.481 496.402 411.921
(B’)
Season 3
, 246.010 | 249.911 71.776 478.612 406.836
(C)
Season 4
, 212.912 | 223.501 75.417 434.742 359.325
(D)
Season 5
) 270.002 | 263.073 74.959 526.066 451.107
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Table 4. Experimental results of similarity related to
pitch between original singers and imitation singers[Unit :

%]

ke A 2

itch itch .
i ° y ) pitch min |pitch max| Bandwidth
Similarities| mean median [Hz] [Hz) of pitch
V4 Z
(Hz] [He] (]
A and A’ 80.4 69.1 92.6 57.6 45.8
B and B' 81.6 87.9 95.4 100.0 99.3
C and C' 72.2 28.6 93.6 81.5 75.7
D and D 89.9 91.2 93.5 98.0 95.9
E and E 100.0 99.4 99.2 95.0 94.3

g 2] 2 AREIAIRE 1 27} 100[%] = sk s
UF 2 PO Hola glef ofAl A= 7he}
7 7] eluA, FokrilE, ASEE, v
v, el FEe S w4 AR did fAkEE A

HwAt.

g Moo o

5. f=a7kee] oA, FoleulsE, AFHEE, wisH),

o YR SE Y 4 A
Table 5. Energy, jitter, shimmer, NHR, singing speed
and DoVB of original singer

Original | Energy | Jitter | Shimmer | \HR Singing | DovB
singer | [gB] [%] [dB] [%] speed [%]
Season 1
) 73.087 [2.161 [1.631 0.417 98.035 135.056
Season 2
®) 73.856 [1.820 [1.561 0.585 133.182 [47.250
Season 3
© 74.726 [2.494 [1.634 0.612 104.025 [32.158
Season 4
o) 62.409 R2.762 [1.499 0.404 80.636 18.026
Season 5
® 73.626 [3.553 [1.518 0.561 289.700 [61.028
¥ 6. ZAE oA, FuHEE, AFHEE, e,
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Table 6. Energy, jitter, shimmer, NHR, singing speed

and DoVB of imitation singer

A~ 2]
S22 4 AR

Imitation | Energy | Jitter | Shimmer NHR Singing DoVB
singers | [gB] [%] [dB] [%] speed [%]
Season 1
) 74.223 [1.970 [1.443 0.309 100.648 [31.876
Season 2
®) 76.823 [2.485 |1.760 0.645 142.802 [47.960
Season 3
©) 73.566 [2.715 [1.738 0.531 102.816 [28.226
Season 4
o) 69.525 [4.108 [1.661 0.414  |81.890 12.265
Season 5
() 75.267 [2.699 |1.656 0.578 [280.374 [53.788
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Table 7. Experimental results of similarity related to
energy, jitter, shimmer, NHR, singing speed and DoVB
between original singers and imitation singers[Unit : %]

Similarities EF;SY Vitter[ %] Sh[‘;nBr?er NHR[%] Ssiggiendg D[(;:/]B
Aand A'| 985 | 91.2 | 885 742 | 97.4 | 91.0
Band B | 96.0 | 635 | 873 | 89.8 | 92.8 | 985
CandC'| 985 | 912 | 937 | 868 | 989 | 98.7
DandD’| 88.6 | 51.3 | 89.2 | 976 | 985 | 68.1
EandE| 97.8 | 760 | 910 | 97.0 | 968 | 88.2
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Fig. 1. Experimental results of original singer A

a7 2. Al AS BAR 2 Aol digk Ag AF)
Fig. 2. Experimental results of imitation singer A’ who is
based on original singer A
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Fig. 3. Experimental results of original singer B
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Fig. 4. Experimental results of imitation singer B’ who is
based on original singer B
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Fig. 5. Experimental results of original singer C
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Fig. 6. Experimental results of imitation singer A’ who is
based on original singer C
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Fig. 7. Experimental results of original singer D
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Fig. 8. Experimental results of imitation singer D’ who is
based on original singer D
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Fig. 9. Experimental results of original singer E
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Fig. 10. Experimental results of imitation singer E’ who
is based on original singer E
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Table 8. Voice spectrum and comparison of visual
similarity between original singer and imitation singer

Voice Spectrum | Original singer [Imitation singer Similarity
Seasont
Original singer(A)

Imitation singer(A’)

Season2
Original singer(B)
Imitation singer(B’)

H?

Season3
Original singer(C)
Imitation singer(C’)

Season4
Original singer(D)
Imitation singer(D’)

Seasonb
Original singer(E)
Imitation singer(E’)
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