Using RASTI to Determine Speech Privacy
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the Intelligibility of the spoken word.
1YsgialllitiOm: Brief describeshow
the Type 336kanbiasedto measure
the Opposite speech unintelligibilitygr

speech privacy. This applicaticcan be
usedin open-plan office spad® reduce
the Interruptionsand decreased effi-
~clency causedby unintentional eaves-

dropping; another applicatiois for se-
rity purposes 1 1i P

I

TntroHNnrtinn

Thirqe has been great intgresin
spegec Rrivaiycor many years.&ayan-
rellug et ajhHav Aqlgsc’r’ibéd‘\owArticg—
ation 1ndex AfLI) average transmis-
sion ’Iossafp bac ground‘f1 noiseare
used to_calculate privacy. However,
%Aound "Transmission «Clasé%'lcf) is
stil the most widely used privacy

measurement niethod evehi though
has been shown that STi€ not avery

good predictorfor privacy.

The 2tc’a(:‘g(')rs iirlf(t .iﬁgﬂuence speticih

Intelligibihty an tHerefore speecC

privacy are signal-to-noise ratio,re-
verberation, and reflection. The two
methods usednow, Al and STC, are

basedonsignal-to-noise ratio whereas ' ~

the RASTI method takesall factors

into account. RASTI also measures
speech intelligibility accordingo IEC

DLU.AOO0 .

Theory

The RASTI mxletlllod;\s_based upgra

@easyre fth Mocfdlgtion r?rafnSf.er
unction(%m'rlgs andgives a r;(umeric
resuit "betweerd and 1 (fig. 1)with
the rangeof interestfor speech priva-
cy betweend and 3™ Theest signat
used is modulated pink noisebor low

RASTI| valuesthe resultant modula-

tion will bevery low, equalor less than

the Modulation of the background
noise. However, this
proio’lemcan besolved l:;yusing elevat-
ed signal levels.

Themodulation transfer function

canbe €Xpressedas

m(f) =— X g—A
MZ*_m? 1+10~¥II

wherethe first term Is thereverbera-
tion part (dependenbn themodula-

tion fre.quency)anid.t\?@egond terms
thenoise part, whichis indeper#dent

or' Lth_eT(%FIUIdt'iqn £ freggenc}é%” When
-1

the signal-to-nqj ratio . )'is

grea’tje_r 'than ’ﬁ?%%t?ueasecon r‘I31|:'e|.rm

equals 1, meaning.fhat orll’yth’é first ’
) , +HJ

term is measured. b/JN greater than

equal to 15UB is obtained by using

efevated ’levéls.

rﬂi] J | Je

e second term, corresponollrtg)
reference ' levels,is calculated from
measurementef background noisék
andthelevated 'sign’aj: levél L us-
ing thefdllowing formula.

1QLS+NAO _ 10"N/IO
AQLN/10

A typical RAgTI measuren€NTPro-
RAgTI fa

calculated fromthe nine modulation
reduction factorsas follows:

cedure = ghown - Y %

X = = 10log [m-/(1 _m))]

where X, is the apparent signal-to-
noise rdtio correspondingo the mea-
sured modulation reduction factom;,
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Fig. 1. The RASTI Scale for Speech Intelligibility
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measurement

if X; > +15dBthen X; = +15 dB
If Xy < -15dBthen X; =-15dB

m1 7 9 " 17 ) ™
Thearithmetic mearof these9 X, val-

ues isobtainedandnormalizedto yield
anindex which ranges fronO to 1.

RASTI value = (X. + 15)/30

Measurements

A typical measurement setups
shown in Fig.3. The measurements

were carriedout in anoffice building.

Fig. 2. RASdWchart



