48 RS KA R EAC T 5510% 1 520034 48~52F

VI MU 2T e W sE S

B A

RE  OINRESTE ORI & 5 2 H8E 5%, RIEEARERIC

FHOZ

B OHE & FHif
P R

B3 HEEESOEFEEROMEH

PEEAICE S TETW D, Bl 2O XS S EINCAR TR 2 EEMER Y 7 =7 (SpectraFoo) A%
L. RO EHIE IR K 5% ﬁ&ﬁﬁ%%btﬁ%%%&f%éT&ﬁﬁﬁzf%toKﬁ ETIRZIDY 7

PY 2T EHNT, FEESOHITEE T,

B, JABEL KO NS ORFRIRGEICE S o B

TEFOMBEZ I L7z, ZORR, ZOV T by = 7Sk o THICHEMA SBERS2HETE, £/, FK
ENTBFOEMDOY -V TEREINZZN LD BBV LRI, HILOFEEEHEY —L e LT+

TR EE R S hiz,

F—T—F ! HFEES. GBI HR FEESE. v tvaT

1. #%
HET5BRIEbUbIO HEAETTIZR 8%
WEHEOVEDTH B, HOMEICIEEH TG
FEH. KHEELRAHD. Tho THICBRIEED
728721 T  HAER TR 2 & R4 12
CIERICHEARENEFKE>T0EY, Z0OXS kH
DR OB A1 L X85 T & RIAHT 5 CE
EINTHD, FOMEKBERTHIEE (FE) 5
P (REE) . &6 G5E - B ormZt)
b4 s TRERETRADZ TV B2,

AR HEEE RSP EL 2 W E L U
RIS B W TERHE R TS, ZAEDHT
L, SIREESTEE2NR T2 58E 5K
(Audible Traffic Signals; ATS) MR A D DT
1E % /AN aBEEh 7 SRR S O BT B
D, FEWICEELREUZH-TWELEL5THA
Do

ATSEHAETIE [Hyva—] R [¥I] s
EEOFEEARE X G, BITHEHESITOH
(Eh) OREEMSE 5 Z & THERELRTED
il & X4ET 5, Lo Lasns, BITOATS TN
REREEAATH O RGN A8 A 5 O 2 & DR 4 75 [
MRS 0y, HEREEMHEDOF Ly —Y 3 v
BT B & BATSOBGEN RS LEN TN B,
ZDOI, MFEEDOMIRFICRE L 72 2 — 1 h

il

EXINTNOEEEZTHHIICHZ 2 5 & 5 12HER
EEDTTRIREES [IBEZbLAFR] O ATS
WEAFE S NTznd, T T BT E 2 5 OB
BIERICRR I TRV, ZO=0bhbi
FATSOESEICEH L, EfxFvr -y 3 v %
TRME§ 2 BR (FRMGEMER H eI RS, 55
BE) ICDOVWTMETE S FAHRKL 0B, Ly
U, ZTHIUCIBPIEAER., SR, FRBERE S &
WRAE (IF 02 EELw SR T O R 2
EES 720, WK E <. B B & K i
MlAET 25 EORENDH - 77,

ZDXS BIRRDOH, FEDFELLFKELZY 7
Mooz THARIC & D . kD BIRE A T & B AlRE
YD H % 7 727 (SpectraFoo) HBHFE X 417,
SpectraFooldAnalyzer & Signal Generator”’: 5 75 % 1§
AV T b 27 TH5, Signal Generatoriil T13 7
LOF R & 7 ORFRIZEIZBE$5/85 4 —
B ANTHZELETREROFEBRES EBHIERT
BIENAETHLLEEINTNES, KV T Fyx
7 CE @%&ﬁmm%%%ﬁT%\#O%hﬁ
HEMICHERN A ERICKM N TS HL 5

M TERIL, :/ﬁ‘a@fa%%fﬁ'ﬁ’ﬁ(:#ﬁ(:@%ﬁﬁ
T35LELIEND,

KR TIZ, KV T b o 7 BEOBREDTER &
A 2175 Z & A HR & L. Signal Generator!Z &

(I NN P e | Re s S (e R Ry S
T719-1197 [l AR At i dEARL1L



VT MY 2T EAWEEELES

D RFEDFELE 5 % HIME L. Analyzeric & - THRAT
BT 72fER, S » OEME ST EE T 0L
TEREINT-OTHRET S,

2. EBHA
1) Y27 LKER

BEEEOHME - B0 IINHN—-FY 27k
Macintosh PowerBook G3 300 (MacOS Ver.9.2.2)
AR/, £/, V7 vz 7idSpectraFoo
Complete (MetricHalott. ELF : SpectraFoo) # Fi
Wz,
2) EEEORHIE

85 & DHIfEIZIESpectraFoo Signal Generator
(LT : Signal Generator) % fiw»7z, Signal
. BENEDI-DOESRAERZHK
L7V —)T&h %, Signal Generator® 1> [ 1
— LAY RYNTLOOFOHIEIZHE L FFEL
AL, R PR EDIST X — & B ATREICE
T&5, £/, BEOHWHRE (Duration) RE5
DIRAERTHDELE (Delay) #F%1F 2 Z & $AHET
H5 ﬁﬁﬁﬁ@ﬁ?%&v«»tﬁ&&%ﬁ%
DV EL BT L TES, HIC
ﬁkQOE&T%u&bT%T@D\uhE%:$
VYITBIENTES, HOWERT Y XIS
5720, ¥y vV v rr—treBHLOZEZDOY
v MRERETHMBENRD B, KR TIEZThEh
44.1kHz. 16biti#E L. CDTHAEI N HFH L
RIFIZ L7z, k. EOMEICIETannoyt B D 2
v—4 (B4 D CPAS ., FEMECRHE © 80Hz~22kHz)
ROz, KPS TR & T /2855 134 TSignal
GeneratorfJ& D FHAHEREIC & > TH CTHERE L 72 %%,
BB 24T - 72,
3) E5EE DT

{85 & Dfif#1 12 1ZSpectraFoo Analyzer (DAF :
Analyzer) % i\ 7z, Analyzer!Zi3IE # Bl %
728 D Oscilloscope, HELV XL EHET 57200
Levelmeter. UK A XY PILABIESTB720DD
Spectragraph, S5 OfNMHEEZ R 570D
PhaseTorchZs EDEY 2 — L hMiib->Tn5b, VY
T2 T7DFTRTDEY 2 —I)LiZPCOCPUI A
HEFH PP B ENEIREFENTED, Zhitk
STRESEOERKHEMBNTZAREL LTV 5,
Spectragraph Tid & 7 — 1) =% (FFT) 12k

Generatorid

FHOMME LGl B A 49

ZXRZ ML AR E84N /secs kKD B Z LN TE S, K
28 CIRIFFTOEBIKIC [h=v &) #HWT,
FFTFEATRHCA T % MRS DEE TE 5720k
BRU7ze BEY 2 — I WITIZEEOZHE R, i ki
BB -7 EORRERE (PeakHold) & & D
TV a vMEbo-oTED, KifRTIE, ZThoDE
Y 2 = LR O BHEJIZIE U TV 72,

3. BREEE
1) HizfE5 5 OHE & @

Signal Generator & Analyzer D #BENE % i Z24 5
72012, BV NILA0AB. I A12349Hz, {7
0. Frfhef23210msecTd A5 (2 ha Fhuk
BL$5) b, HUEEORER A 21kHZIZZE % 724
i3 %Signal GeneratoriZ & D HlfE L 7z,

MfEEFHIZDONWTANRY LR U750 4 X 1
[ e *UFﬁ L 7z€ Y 2 —LikSpectragraph T 1) .
RIS R He] . #Ed5HE L ~ L [dB] &R L T
Wb, RN S, 2T MVIZHARE S A D &
UTKRIEDRDIZRR EN TS Z EDHERTE B0
ZAUIFFTRUERIEIC A U 2= sy (4 Fo—
7) ThdLELOND, ZOESEEL LS
BORBEBE DRI MBI TETONE Z e gn
5, FUEFIZONWT, AR bPLO VY — 2 {EOHIE

ZEIL I K T 0.04%FR S & AR, T & B IS ERE
THbHIENHERTE,

Spectrarod|

20 H i e

EE L AJL[dB]

==

T — . l |
2k LI 8k 16k

AR # [Hz]

1T WMEORKEHANY MVETRR

R R (Hz] . A S e v L [dB] AR LTk
0. MDY — 2 52349Hz, GO ¥ — 2 2321kHzD 35
BDFBEEIES TH S,



50 WL, R ORIE RS ERAC T 5510% 1 %520034F

DiER S BEOERERNAY 7 b« 7R
RS S FEBTETND Z L MR TE 228, 21kHz
DIEEFIZ DWW TEAFEFIPAS TH 0 . BN
A Y — ) DFPERERED FBRISEWZ &0 5, e
LTEZDHEZMEL Z LB TEAh o7,

RIZHHEE ONAH E 0 A 530/, 708 & 21l X
BTHERL 72, ZNTNDOREZEHIZOWTRABIRYT
EAT > 7R EX 2 1278, M MHDBITIZ
PhaseTorch% v 7z, XSRS THO A, 5
B TRESEOREKERLTED ., M
2 Fy XBOEBSEFOMNMHELRL TS, £
Bl F v XL LIS HEAES (RIAH 0 %) 2 AL, F
v RL2TIRMHE ZhEFhEL B -ESET 4 A
NUZz, BOENIERP S, ZNENMAE EWE L
el Z A, BEOFHIB L F41%9TH - 72,
INEDZENLEFEOMMIZONTEERE B
DIZHIZER SN TS Z L WERTE /-,

A3 Hz]

0F 308 10

2 (AL RS SMEOMEFEITREE

DA S AT AT L 2 S RS 5 5 O FRl i A R
LTHD, AEIR2F v 2 LBOFEEFOMMEEZRL
Tb\éo

2) HELFHBEROEBZEN % - 7255 E 0 HIfE
& it .

Signal Generatori3 {55 & IS HHE L ~UL & R
DIFHZLZIEST I &N TE B, Z OFEBE% R
5t&)}ﬂ8®ﬁ”Wn%“ﬁ%>6?V(H5 e a|

(HT T8E) "OfERIZEE SO THIEL 72,

e i%ﬁﬁmﬂ#FaEJZlOmsec@F'aEJ“C FHIE LRI H0dB
7 5—16dB\ FE 8 H32349Hz 0 5 1362HZz N 1228
L3280 THB, 2%, HMHETH B EMESICxT
LCZOEE, EPBUCRMZLE D20z % L 8
rlea] H0BEOSEESL 55,

HfEI N7 EEBEFEHAEL CHREL -%
Spectragraphz FHWTHET L 72, X 3122 DfER %
NG o IXIDOREIE R (Hz] . HEld 5 E L~
[dB]Z#/RLTWwW5, F72, PeakHold 72 v ¥ 3
Z & TR E FE L N L ORRIZLF R =, Xk
DREDOFEIZF O FHGEIER (210ms) 2 &4, &5
Rno. 3rb D ENLHE T IR &R L
TWBDRRENBN, ZHZEIEFERREL S
FTICK->THELC YA Fu—-—TThHsLEZ 6?1
b, ZOETEBNY— O AR S LT
WETHLZ LRI ND, ZOZLIIHR, ﬁﬁ&
EDOVWTORHZLAERTE TSI L ERLT
W5, LlbEn 5 ATSOE2HE 5 »1Signal Generator
K> CTIEFEICHIIETZE 5 Z &L 305 7=,

i

EELAJL[dB]

= /j o ) 5 \\
/ \
/ \

@
&

[3 ik $ [Hz]

X3 FELRAEBOBEZELEZFESAESSZENR
NY NIVERIRFE R

BT R AL (Hz] #6Ed 5 E L~ L [dB] 7R LT
%, M ORENOFINLE OHGEER (210ms) &% 3,

3) W ODDEERA NI F Y v Ehi=fE5
B OHIME & it

AV 7 2 x 7 DSignal Generator A3 D ¥ /r
BRED—DIZIF L Vo0 h B, ZORREIZDONT
MERET % 728 BATHIR THIE Sz L v [E 3 |
B (LT © #i%) % Signal Generator T8 7= 1 HilfE
L7z, idi3BUTHE 2L LTE2h&DE 142
2 —TEWE FESTEfE). 242 2 —T50
B EEECTIRAME) ., A2 2 — T ROE (R
TN 2). 14272 —=TK\F FEEKTIE1/2)
THERE N, ThEBEITED/3DFERTIF Y
VIENZFETHB, IDLD KEMELEEERT
IEMotutt B D Digital Performer % F\ >y THIE % 1T -
Tz, LA L. Digital Performer{ZiZ A K D
PRI A<, FE2MICHBLTIF Y V7 275



VT b7 e O E S oREL b I EL 51

HELAL[dB]

Signal Generator

m

4 BARBEAPIXICTINEESETOAN
7 bIVEEITRE R

MRS R (Hz] . SR [msec] . ZHlH3 3% E L
NU[ABl &R L Tdh %, K LB Signal Generator Tl
e 7=, TEHDigital Performer CHIfE X 725 T dh
B, BEVNLOEREEEETRLTED, HEIE
DUFEMMARENZ & ERT,

T3, Signal Generator Ti& 1 D FNED A T4
THEBTE %, %2 7T, Signal Generator THI{E
ENTFHENEOREDOME (S/NHAEE) 25
TW5 0% % 7%, Digital Performer CHl{E X
NI=HE & HOET 217 - 72,

HWiE Y 7 7 = 7 (DIGITAL Mephisto. Excula
Yy ZHWT AR basr eV kERLE, K
ACZ DFERE R, BRI E U HZ] . S
Mmsecl. ZENTEEL NL[ABl&RT. fEHE4 &
% &, Signal Generator CHilfE & L7z Fr & &KX dh

MEITR L2 2R PILRRS & HHe L U Cilifilic i
& 7= R ROR 5 B ICTERR T & 5, — T,
Digital Performer THl{E M7= #F TlZ I b DR
NERSZOMERTEZERTELRY, £, #BFH
SRV TR E 7= R DSz BT & sy
NRZFIONSE, T, fifETa v 2tk 55
VAN A X (BFHEE) I2K38DTHEHEH
Abhd,

I 6D Z & H 5 Signal GeneratorlZ & - Cfifj i
M B EE R 2 HETE ., BRI EEDHIZ
Digital Performer CHlfE X Nz 2 XD @0 T5
W ED T T,

dt
AP CHIN LY 7 by = 7 I LTIBE &
TE A P IS < OB A R LT,

X ®

1) S E—m (1990) HREFE T, a4l

2) DHERESE (1997) HOMEMETA:, a2 o4t

3) WA, BT, |, B,
o, TR (1997) g EZeb LAR] HER
BEEBOT s — g VHBEEOFHI, 55230R1H
AT v RV T L FE R, 51-56.

4) WZEREE  mRECORES, SR — I PRER
(2000) tHHEFEEFIZI 1) 215 X b L HEYE
S FHIRE D SRR BT & AT IRAT, 26l B AX,
TV v RY Y AREKI L, 147-154.

5) Metric Halo Laboratories (1998) SpectraFoo
Operations Guide.

6) Metric Halo Laboratories (1998) SpectraFoo
Radical 3 Release Notes,

7) ARREAFZBEE Y 2 T AW (2002) 5
B INREAL 24 4 7 = — 28,

8) “FHIZ, SRAaw3E, HNAEH (2003) HEES
D EWERER 2 HONS AR U 22835 & BT
B EDK, FhfEREEY) v F - 5
YRR R, 9598,



52 R L ISR A RS ERAC R 5510% 1 520034

Evaluation of audio signals created by a PC software feasible for simple
signal generation

ATSUNORI FUJIIL JIN HIRATA, MASAKI TAUCHI

Department of Welfare System and Health Science, Okayama Prefectural University,
111 Kuboki, Soja-shi, Okayama 719-1197, JAPAN

Key words : sound signal, assistive technology, information, Audible Traffic Signals, software

Summary

The use of acoustic signal and speech sound is growing in the health and welfare field such as audible traffic sig-
nals (ATS) for people with vision impairments. Recently, an inexpensive PC software (SpectraFoo) for sound cre-
ation is becoming increasingly popular. This high-resolution and multi-tone, sweepable software is likely to solve
the existing problems of presently available audio sound creation methods that is time-consuming and complex in
procedure. In order to evaluate the functions of SpectraFoo, we created some sound signals and analyzed them in
terms of pitch, phase and time course respectively. As a result, it was found that this software is highly useful to
create complicated audio signals more easily and precisely than those obtained before.





