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A Multi-Pulse Speech Analysis-Synthesis System Considering
Transition Segment Including Unvoiced Consonant

See Woo Leet and Yutaka Takanasurt

In this paper, we propose a method of approximate-synthesis of the transition segment
including unvoiced consonants (hereafter TSIUVC Approximate-Synthesis Method). The
TSIUVC is extracted by using the zero-crossing measurement and individual pitch
pulses. The number of the extracted TSIUVC was compared with that of the as-observed,
indicating such high extraction rates as 86% for female voice and 91.2% for male voice
respectively. The TSIUVC signals in the time domain are transformed to those in the
frequency domain by means of the FFT, and followingly compressed by deviding the
frequency band. For their reproduction, the compressed signals are put back to the time
domain using the IFFT. We evaluate the MPC system (system (A)) which does not use
TSIUVC Approximate-Synthesis Method and the MPC system (system (B)) use TSIUVC
Approximate-Synthesis Method. As the result, we knew that synthesis speech of the
system (B) was better in speech quality than synthesis speech of the system (A).
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Fig. 5 Zero-crossing rate of the speech.
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Fig. 9 SNR of the TSIUVC for the frequency band.
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Fig. 10 Approximate-synthesis waveforms of the TSIUVC.

(a)Automatic extraction TSIUVC, (b)~(h)Approximate-

synthesis waveforms of the TSIUVC.
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Fig. 11 SNR of the TSIUVC for the transmission
frequency bands.
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Fig. 12 System(A) not using TSIUVC approximate-synthesis method.
ZCR: Zero-Crossing Rate, AF: Autocorrelation Function, CF: Cross-correlation Function.
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Fig. 13 System(B) used TSIUVC approximate-synthesis method.
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L, AVRAFLICBNT, AR 7 4 v &2
PARCOR 54 U2 N7 4 VA ERH .

4.1 1% )53
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% 3 System(A), (B)DAFS{L&M
Table 3 Coding condition of the system(A), (B)

bit/frame.

% s System (A) | System(B)

7L —4E (ms) 25.6 25.6
(TSIUVC KR
Switch V/S/TSUVC | V/S/TSUVC
vy PEY (bit) 2 2
1E¥E M0 oREME (bit)
(FEHOB & JEHE)

B3R 12 F 3
1388 et 1 7
EEo 15 H K 3
PARCOR %% 7,6,5,5,4,
ki (i=1~10) 3,3,3,2,2
Multi-Pulse
RiE, i 3,5
2V A KL 17
ey M (bit) 178 178
kbit/s #16.9 #6.9
(AETE XD
Switch V/S/TSUVC | V/S/TSUVC
ey bEY (bit) 2 2
PACOR ¥ 7,6,5,5,4, 7,6,5,5, 4,
ki (1=1~10) 3,3,3,3,3 3,3,33,3
Multi-Pulse
AR DA 6 6
i, (B 4,5 45
YIS ¢ 10 10
R E » 7790 23 k)

Py, P, 7,7 7,7
Pioi (i=3~10) 24(3x8) 24(3x 8)
ey M (bit) 178 178
kbit/s 6.9 #16.9

4.2 TFE{e&Ht

System (A}, (B) OFE{t&HEA£FE 3 IR, TSI
UVC RMEAEERED7 L —24£I3 26.6ms, &
» F L — i3 6.9kbit/s, PARCOR SMFAK 7 4 v
2 OWEE 10 k& Ltz. PARCOR F¥DELAZ
Ry b VOBEMICRIETEEIIBROFRIEE, 20
EENC LB ARS PANDEENKEL, HGRICKS
CONTEHOEEHI/NX N, £ T, PARCOR
FEAOE » MM TRERIEEDLBEEy PR
S%E LT, #LT, System (A) & System (B) OF
HANFICHEBEXESDicEREEFREE TSIUVC
Rifizcsd 28y PBRESCLTH 5.

System (A) @ TSIUVC XEick T, HL
2 F OV ZADKIT 17 HTHY, PARCOR #¥,
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Yy P BEEHT B LEETTRIEE TSIUVC KHiz
B HHE » MiT 178bit &0 5.
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BBAEROREEE ARy P TRE(T BiC
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%’Zﬁ( FERIESIE 3 A HID I X D #EAE L 72 39.063
~546.875Hz BT 5 13 FEE (UF, EBo 13
¥, 2812.5~3398.438Hz k132 15 FiE M
T, RO 156 Fk) ThHE. chS OREREERE
BICES TS y P EE, $TEBEESIUEK
ek 2RO 13 B » & £ h FREKIRIGH
OREERERES (LT, BKREO 1) ~Hkib
L, ZOREREEBRIESICE# N Fh Thit 284 T
7o Fh, EEEBIUCEEICBT KL 12 F
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AEMT I, c?ae@t“y F¥E V/S/TSIUVC o
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Py OEBIE w F o020 Thit 28T, 0
ORI » F i Po 5L Py OFRE Pi-:
HERD B, T, o FEEKOEARMIZ 80
~370Hz Th 5 T &b 5KATEKEIIT 2. TmsSL<
12.5ms L7854, Lh-T, 26.6ms O7 L —4WN
WHEEL S 32 EHNCy F o orzolkidsk 10 Ee
U, Ff, BHLL=AF v 20¥I3 10 HTH
D, 2 F v ZDBRIIENEIC 6 bit, DD < v
F 0 2 DPRIGIC 4 bit, = 0 F L ZDOAEIC 5 bit

YT, chboE y & PARCOR (&%,
V/S/TSIUVC OHBMNERICEIM T E v P A HE]
T5L, HHEREOME Y PHUT 178bit &2 5.

HOFHE

AFETII, System (A), (B) TARUCHFFITHL
THEB - EBRHEEZITY, ZORRICOVLTHNG,

51 & 8 F @

FRFHIZRRICRY SNRseg %07,

5. EIEE

SNRseg—— = (SNR); (3)
=

m: HBIE y FoVABEET BT L — LB
BFRARIBLE 24k D 24 FHOEX (A7
81.6 %) Z MO TRERHMEATT » kiR, R4 IWORT
L 91z System (A) ¢ SNRseg I3HHET 13.8dB,
LET 18.1dB 395 5 /2. F /-, System (B) T
i, JHET 14.1dB, Z/FET 13.6dB o, L
o= T, System (A) ic kb~ System (B) OF b5,
BHET 0.3dB, LT 0.5dB e hi, L
U, TSIUVC ALARRHENTC & % SNRseg O KI5
EIBoner-7c. £0HEAKL,

) EICBWNT, HEEOT7 L2 ND 5EHE
I TSIUVC 07 L — b5 53 & 3
AT,
) SNRseg 1347 L —4 0 SNR {HA¥zHY7
SERETET.
CEMHTOoND, bbb, HXCEENTW B4
H7v—2sDWEESFMFEL TH KR SNRseg D
WEMBIFFT &0, SBANE, EXCER0E
BT ENEEN3E, fkoliick~ TSIUVC
LA BLEEC & B SNRseg OUEIZ MG T = 3.

Z LT, 32bit Personal Computer % i\ T Sys-
tem (A), (B) QMEREAMEL R, £hith
326 ¥, 320 M TH -7, ki, HEE(V)/EF
(S)/TSIUVC B % 7 L — a4 h OFER
DOV TRENEFNH2.TH/0.6 /3B TH-7. C
OFERHMIREL D 32 BHOE B 5 FEER
Thb. #L7TC, System (A), (B) o7 us 51D
Step ¥ FNF4 1205 Step, 1383 Step TH YV, f#
AL EEIZ MS-C (Microsoft C) TAh 5. R,
System (A) 1Tk~ step 3T 14.77%, FIHEEHT
0.92% O THB. System (B) izBT, FEEAYL
HENELTEZ SN S C &3 TSIUVC A&y
HicHd 256.6ms OFEEPKTizEBIF 5 lose time
BEFONBE., BEBIC, Ay 257 L0813 355
KDOWTRET VT ) XL OE#EL S LTI
WWEOIORBALTEZEEXILN5G.

* 4 System(A), (B)®D SNRseg
Table 4 SNRseg of the system(A), (B).

System (A) System (B)
B e mE | 4E
SNRseg (dB) | 13.8 13.1 14.1 13.6
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% 5 MOS o RE
Table 5 Measure of MOS estimation.

BB » 4
B [ 3
¥* b 2
Ei W 1
¥ w o E 0

#= 6 MOS FEflipkER
Table 6 Result of the MOS estimation.

MOS

5 R —

B gz

System (A) 1.61 1.53
System (B) 1.99 1.75
6 bit logPCM 2.88 2.9
5 bit logPCM 1.82 1.83
4 bit logPCM 1.08 1.09

5.2 £ @ F {6

System (A), (B) OFBEFMICIZIERE DL 105K
B> MOS (Mean Opinion Score) REEAZ 7z, 3%
FEEENTHEIEIC~N Y Fh v 5 System (A), Sys-
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FEImcINE, BEB LU LA L $ System
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TEBEORBEAEDAI VAT LTHDENZ S,
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