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A Study on Speaker Identification by Difference Sum and Correlation Coefficients
of Narrow-band Spectrum

L B B R
Byunggon Yang - SunMee Kang

ABSTRACT

We examined some problems in speaker identification procedures: transforrnation of
acoustic parameters into auditory scales, invalid measurement values, and comparability of
spectral energy values across the frequency range. To resolve those problems, we
analyzed the acoustic spectral energy of three Korean numbers produced by ten female
students from narrow-band spectrograms at 19 proportional time points of each voiced
segment. Then, cells of the first five spectral matrices were averaged to form a matrix
model for each speaker. The correlation coefficients and sum of the absolute amplitude
difference in each pair of the spectral models of the ten subjects were obtained. Also,
some individual matrix models were compared to those of the same subject or the other
subject with a similar spectral model. Results showed that in numbers 2’ and ‘9’
subjects could not be clearly distinguished from the others but in number ‘4’ it shed
some possibility of setting threshold values for speaker identification if we employed the
coefficients and the sum of absolute difference. Further studies would be desirable on
various combinations of the range of long-term average spectra and the degree of signal
pre-emphasis.

Keywords: Speaker Identification, Individual Variation, Narrow—band Spectrogram
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E 1 34 Ax
8} 2} o] () 7)(cm) 82} L}o] (A]) 7)(cm)
sll 20 172 sl6 19 163
s12 21 157 s17 19 162
s13 21 151 s18 20 172
sl4 21 165 s19 22 162
s15 19 162 s20 21 160
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2 ALY By AHAL BE 2EUA (€ msd.)
LA AEANZH T EEHA
2 452 9%
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1 434 83

E 28 ¥ Z =AF AHALY FHo] 400 ms o9 D TFeg oo HAYE
100 ms olHE vetgth Aday £x9 BE 359 XHA7ke] ¢ 300 ms(Yang, 1996)
A AL us BoE, HAeo]l £AFE ARH o2 A FH3 TFste EAFAA F
et gty T F Aok AU 3o BER REUAE 4HED ¥ 37 Zo

E 3 S 528 289 NS 9E BEAR (@9 mse)
5718 2 G 9

S N\ [A$A08 7] g% | ASAVYT | ®TAA | ASNGRT | BEUA
s1l 504 51 456 43 435 45
s12 409 57 357 25 359 42
s13 335 33 341 26 334 29
sl4 456 75 461 57 470 66
s15 530 109 487 23 476 45
s16 476 41 435 53 456 53
s17 457 53 451 43 473 29
s18 386 39 379 37 411 52
s19 376 47 336 19 337 32
s20 594 71 549 90 572 77
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Frequency (0-3300 Hz) — S1 Timepoint (1-19)

g st
Frequency (0-3300 Hz) N Timepoint (1-19)
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39 4 sIQB)F s1A2EB)Y £ 49 5D 20 /) SHARHAA ) 2qERE @
402 AN RAZD S FHFE 150 Hz BALZ HF2AEYS 7o

aY 33 404 oW 2RALEE © $39
@ F4 99L 150 K22 WA ggted olg o &
2% o AA9d 4 3¢ Aol A, 1vE AU A=E
$37] M2ol bgE BYe AHE ofeigo] UL otk ¥ we AYse Hm
7Y ERE 4 A 292 @ 540l AT & A4Ed dxviy 53 a4
49 £% Aolols YHH GEBAYL Ak Foz o TEo] PaANE PrARFAYE
d@el WA wHsh Fh5 BAY WEE 245 @ FME g 2Fo] HAHU
2Y 470 73 AgeA o Be 6w 477 Pas,

33 Ad 2dgke] Ao Aot vl

F 40X AR E 4 SAEE dAE 2dge] Hd Aolgd FEAF%E vYehln o
o THE ARe 4 2AEE 22 ) AR 19 /e AHE-FAYETE o7 Wi B
F 418 e BE2 =Ho e, AR AFN A9 gEe Hd Zolghe] Fro] A
Moz AsA LFE A4 oA 22T B9 dEA YEW] dEe daArig=
A Tk FBASI BeTE 2HEY g 7] o] TIE At 2 FEE
€ A0z 7vdn.

HA, 22 29 dg AT BT 0910101, FFUAE 0030]3Uch M2 ¥
3 RE ked Ad ABASFRLS s18% s209] AL tF ALz 097010 Ha A
BATHLE s129 s13 Abole] AlF<d 080013k Ao Aolgrke] & HHF 2,007 dBol
BEHUAE 439 dBZ shAtvitt Aolrt @i & 4 ok Ao Ho Zolgd FL 129
s16 Akele} 3,007 dBolx HA Adi zolgkel §2 s14% s17 Aol 1,271 dBRHT ©] F
statel ARAFE 0950)7) WEA ofF FAE S22 HEE ZHolg. RAS Aol W
FBAGF HES 0720132, EEHRE 0.10IRAh H S s129 s16 Abo] o] BT Lo



Fo2Uy A¥EY Ho|gta FuAsd T AP AT 1

e AlsE 0910103 HA®E 5137 s19 Atele] A4l 0550120k Huigte] Aelo] §
€ BT 2198 dBoll X, EEHAE 415 dBE FAtvth Aolrt woka & 4 ok Ho A
Aol gte] e s13% s19 Ate]e] 3,145 dBYIHl o9 AuAFE HAgoew Urhgrh
Ha Ao Zolgte] T2 s129 s16 Abol9 1,230 dBoIth o] F 3iAte] A#éAFE Hu)
gol7] e FAS SA4e2 AYE Aotk AL 47 B e FaAr) & A
olgtg Ed A2 opvl Al 2 EHE HA7F 1,000 Hz AFel AX8 glo] dejdez 3z}
oith Zpol7h @ol Wyl Wiz FHEY. F £AF 22U 99 ZAfdE AFo A2dHE
H A7 %7] W nFEFe A9 gapE Aolrt IA YA Rite Aoz AR
o RAS O Y FBAFY B 094010, BEHAE 00201 Hhghe s12¢
s17 Abole] YR i AFE 097°A T o]&S Hd Aelghe]l = HA 1112
dBZ o}F FUE EFo8 AN FEo| o HAAL 5129 516 Abole] A4l 0.8979]
Aok Adf Aolzhe} 32 HT 2,021 dBoIU L, BFHAE 536 dBE sAwitt xpe)s} gt
T o Hd dd Aot 2 5167 s18 Ate]9f 3446 dBYIEH o8 ABATE
09322 ¥ #AE UeELh

Aw7A AHE 2 £ A FaAed dd Aolghe] Fe BE 2AF 24 Y
drae dAT7t ¥1 $IF 42 AYgE 4= ®ol Bt W xAE YAMe
FEATsE w3 Al olhe] F= xobA AU olEE F e JMEAEE BAEH
A9 AT(FHE, 00DANME A5 4= &2 HellA 7Hd B27E HJ 842} Apeld
ME M2 788 2F $2 gidelth by, d&d & suteze ME vasHe @
of H7lole FF3H, Al /e gk AolE FAl ol&ste LS T AT Holop ¥
Rolt},

® 4 7 A7 22 £A% 29 2o gig A3 AuAs

3tz s12 s13 sl4 s15 s16 s17 s18 s19 s20
s1l 084 0.80 091 093 0.92 0.87 092 0.86 0.89
s12 0.89 0.90 0.87 0.89 0.92 0.90 0.84 093
s13 0.93 0.87 0.87 0.90 0.89 0.86 0.90
sl4 0.94 0.93 0.9 0.95 091 094
s1b 0.95 0.93 094 0.94 0.94
s16 092 095 0.88 0.92
s17 0.94 0.92 097
sl8 0.90 0.93
s19 095
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® 5 2 gzt wEE 2AS 29 Rdd g ddf Aolge] &

ki 943 s12 s13 sl4 s15 s16 s17 s18 s19 s20
sll 2,750 2,702 1,805 1,448 1,757 2,080 1,817 2,408 2,447
s12 1,970 2,275 2530 | 3,079 | 2034 2,375 2,690 1,551
s13 1,923 2,092 2,553 1,970 2,207 2,390 1,881
sl4 1,381 1,796 1,271 1,326 1,909 1,790
s15 1,523 1,594 1,549 1,750 1,979
sl6 1,917 1,642 2,591 2,774
sl7 1,645 1,870 1,555
s18 2,091 2,040
s19 1,567
® 6 7 stA7l BEd £AL 49 B i AL FBASF
3k} s12 s13 s14 s15 s16 s17 s18 s19 s20
sll 0.78 0.62 0.73 0.69 0.83 0.70 0.77 0.88 0.79
s12 0.89 0.73 0.61 091 0.88 0.66 0.70 0.69
s13 0.66 0.59 0.79 0.87 0.60 0.55 0.68
sl4 0.67 0.66 0.70 0.66 0.73 0.75
sl5 0.61 0.57 0.58 0.66 0.74
s16 0.80 0.67 0.72 0.63
sl7 0.67 0.65 0.70
s18 0.89 0.87
s19 0.85
¥ 7.2 gA7F 228 AL 49 2do ik Aol o)zt &
32 s12 s13 sl4 s15 s16 s17 s18 s19 s20
sil 2,140 2917 2,237 2,417 1,758 2,301 2,049 1,558 1,924
sl2 1,931 2,123 2,635 1,230 1,611 2,389 2,502 2,190
sl3 2,416 2,714 2,289 1,484 2,888 3,145 2,747
sl4 1,920 2,179 2,044 2,132 2,191 2,091
s15 2,369 2,502 2,610 2,419 2,195
sl6 1,869 2,215 2,302 2,398
s17 2,428 2,483 2,353
sl8 1,493 1,461
s19 1,668
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E 8 Z st 228 A 9 Edo e Azt JaAs

3=} s12 s13 sl4 s15 s16 s17 518 s19 s20
sll 091 0.95 0.93 0.9 0.94 0.93 095 0.96 0.96
sl2 091 0.93 0.90 0.90 097 0.90 0.90 094
s13 0.95 0.92 0.92 0.91 0.92 0.96 0.94
sl4 0.93 0.92 0.94 0.94 0.96 0.95
slb 0.96 0.93 0.95 0.96 0.95
sl6 091 0.92 0.93 0.94
s17 0.93 091 0.95
s18 0.96 0.96
s19 0.96

E 9 7 A7 L3 £ 99 Bl g Ao Aejgte] ¥

=t s12 sl3 sl4 s15 sl6 s17 s18 s19 s20

sll 2,406 1,866 1,683 1,915 2,985 2,196 1,493 1,376 1,522
sl12 1,858 2,303 1,961 2,005 1,112 2,617 2,654 1,636
s13 1,727 1,839 2,293 1,816 2,267 1,768 1,466
sl4 2,164 3,286 2,209 1586 | 1,315 1,641
s15 1,728 1,773 2,318 2,129 1,529
s16 2,185 3,446 3,343 2,241
s17 2,351 2,452 1,534
sl8 1,409 1,759
s19 : 1,708

34 3o 2l Ao tg 2HEYAS vm R gAY B 2HEYIS v

olRlel = At Apale] gl W BET AE FTEAHEY Edo tis) yHA gl
Mol ~dEY PEH ofd AV YA Lotir|z2 o /ME A oMY sl o
2 Ao viae 8L 2{o] IR E qrXE A ARAFI 2& B Ay
E7)|2 goh A4 g el M FBAFT M £ 5187 s20, o Aol
o] 7} A& sl4%h s17€ HlAd B, £AE 4ol WM dRAsI M w1 dd
Apolgtel ol 7HE FL s12¢t 516§ vla B2 ot o]£8 AYY olfFE o' ol
A Mz pdEdd g2 goAe 44 ga&lel JHsdtr] WEelrh
HA s18e] oA W B EF £AE 2o AE 2HMEYY] YFOB AYE 2dH YA o
A e g oA dd Aolgte] & FHEE E 10, 113 2ok o] oA &
HEH £ 2AME 5189 Edd} A xaFo] e & FBAFE BAFH e
U og A 283 £AE 2E 07622 A vEidt F A dgo] 3 g ol
A 7] W] o]RAL THAHr] FE Aotk B 94N WA 2EY Ve FWAFE ¥
gt A Aolgre] F= FAlC Eobd FHALA EAF dnt. & s207%e] wmolAM 4 ¥



14 LA T3 A9B A3ZT (2002. 9)

A 25 ABATIE 092012 A Aolgke] Fo] 3625 dBol7] wWEe] AuAsS A
zZoigte] & FAld HEAA 9 FAAIE HUE AAE F Y& Aotk £AF 4L
™ 5189 Rdgd YT Ao FRAFUE EH EF 087 oS v 7] WE
of s203te] WM E B ZaAF7E 084 olstz vehy ok mEkA, 2aE oA e
F AL FEHA AR, fAS AedME el Eoh ® 119 A WA AsE s12vh 2
A x2S 49 2dF s169] 25 st e, oY 2eS 4EEst 0874
23 Ad Aojgte] FE= 152 dBy Hof FASAE AL 7bsAde] At wrek AuAs
€ 0832 A3t Hdf zo|g= 1550 dBeg TE e AMEnd F ¥ Axd dehd
sl27y 288 xS 49 2dat B9 HaelA 9, 1084 23L& AR FHH7] o
< Zolth maA, sl6o] FHHAA Ret=EF W THAUAS FEATIE 09 o)l Al
apojgkel §x= 1500 dB ol A Asjok & Zolnt. ojRAE Al WA U MAdl dEle
sI8# 5209} BHlwAAE & 4 Sltt F, s180] A THHI 202 FHHA KA &t
H AT E Holx 09 ool Holok dtu Mo Aojghe] FE 1390 dBejdrt HEE A
Zstd d Aolth pRToIN AHPK], A Holghe] F& HE Hlud F e 2HE
3 BudA F 2zt 2 F gou, AFTA o7} gol doid 44 o) &ol o}
AA Hojglenz FAFE TA ol&dte Aol vFHY Rz oAAZL B, &
4F 92000 M e cAEAEA Jal AL ESoAM FHHE =HT H ol tE @
el HEA7lE Bge AAR F ded] ¥ SHEYE F A oY §F & T
2o B& 2¥9EY FHE o] &3 ¢ A& #d¥ F & Aojnh

E 10. A& 29 g 45 ¥ s18ms18(6)2 5189 BEF si80] oM WA LFH £
A 29 2HEYANEE HuY ARE YA

Hl o4 s18m:s1®(6) | s18m:sl&(7) | s18mi's18(8) | s18m:is18(9) | s18m:s18(10)

AT 0.95 091 0.76 0.96 0.94
A 2}ol gl g 3931 2,661 2,961 1,527 1,510

H) 2 e s18m:s20(6) | s18m:s20(7) | s18m:s20(8) | s18m:s20(9) | s18m:s20(10)

A A A S 0.90 0.92 0.90 0.82 0.92
A Ao gt F 2575 1,813 2,018 3438 3,625

] 2 o A s14m:s17(6) | sl4m:sl?(7) | s14m:s17(8) | s14m:is17(9) | s14m:is17(10)
A 0.87 0.87 0.92 0.85 0.95
Adabol g 2,098 3,337 1,754 2,399 1,299




Fed SHEYY Aol FAAT AT AALY AT 15

1L AE 4o gk A5 b,

vl A s12misl6(6) | s12musl6(7) | s12mis16(8) | s12m:sl6(9) | s12m:s16(10) -

SBAT 0.83 0.85 0.81 0.84 0.87
Ao abo] gkl 1,771 1,775 1,837 1,917 1,552

H] A s12mis12(6) | s12m:s12(7) | s12m:s12(8) | s12m:sl12(9) | s12misi2(10)

AoAS 0.90 0.92 0.90 0.85 0.81
Aozlol 3t § 1,383 1.228 1,459 1,791 2,106

LA B s18mis20(6) | s18m:s20(7) | s18m:s20(8) | s18m:s20(9) | s18m:s20(10)

AaA 0.76 0.79 0.83 0.84 0.84
HAuAe| g g 2,066 1,950 1,735 1,779 1,678

LIRTA= R s18m:s18(6) | s18musi8(7) | s18misl8(8) | s18m:s18(9) | s18mis18(10)

AAS 0.91 0.87 0.90 092 091
Aoiztol gt g 1,322 1,703 1,203 1,386 1,355

4. A&

of #EdME HALANAAANN ST Ao WEAARH, FHUSY K7, =S
Foppelr e 2HEJAEY HurtedF 2L BAFES AHENT o) Bgd)
& AER 10 B dAsAte B4 g F2dgez B4ste Azivit Wate F3HYU 29
EY ARE Tt 2dE dAsn & s 2dze ~2HEHRY Ao Zolge] 3
BBAFE Fobe] vad B ojoN, FaALTt 22 #A7Y E 2EHY v
ARY. I A3 AE 2 YAME A A2 FdEA #UE T Ue A B
KAL, LA dolM e FaAse Al Aolgrel FE A AT BHELR
@ T teAE BAY 53, 2HMEY do Ael@d 3 A ABAFRE A o]
4FozA B A" 78 EHALR o8 F SUSS AHEgtt dono A7
EE olE #5ol A £ FAeAM vehd FFHo]7] g Wsd T2 E sHA
H 2 Ao g3t HFE LoJ Aok Y F A o4 SHE e EE A
FAF} 2 Aol §E Folrn EF EN2HEY ] F/R2ANEJAR TG 94
243 373G del e 23S GFA 2 Holop & Aol

o

]

TS, 1=, FEHE, AUIE, HE 198 SYGH S2E A& FAEFAL
A7Z, FHE, 1EF, T 20000 SYFF HE EIFEIAL
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