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About 10 years ago, a non-technically-minded studéthe speech and hearing sciences was in a
difficult position. Although clearly needing to uaidtand concepts developed in the physical
sciences (such as spectra and linearity), there meintroductory texts which dealt fully with

these basic concepts in a simple and straightfarwemner. Textbooks which dealt more

directly with hearing and speech typically woulddsstill do) have an introductory chapter which
could do nothing more than quickly review such &pts. But for those who had not encountered
this material before, such chapters could be nathnmaiore than a tease. Clearly, there was a need
for a non-mathematical introductory text, aimedaatong others, speech and language therapists,
audiologists, phoneticians and psychologists, épare students for further study in the speech
and hearing sciences.

This book is one attempt to fill that need. Butthe current political spirit of full disclosure of
any conflicts of interest, let me first say thatith my colleague Peter Howell, also wrote a book
with similar aims which appeared a year or two befbe original edition of this one -Signals

and Systems for Speech and Hearing (1991, Academic Press). Still, | believe | can rama
reasonably objective about the merits of this b@woki can perhaps provide a nearly unique point
of view, as one who has tried to think throwgtat needs to be covered in such a book, lzowd

best to do it. As it turns out, there are quite\a similarities between the two books, but some
significant differences as well.

Starting at the inside of the front cover (a ligtof terms and symbols), is not unfortunately, an
auspicious start. On this page alone, there atardar of typosdb for dB, g for the prefix giga-
instead 0fG) and non-standard usagéi for newton in place dil , andsec instead of for
second). Typos can just about be forgiven, bediele a great disservice is done by using non-
standard terminology. No other literature will hare/thing but the symb® for newtons, and it
may greatly confuse those who see no other bo@couastics but this one.

Apart from this, the book gets off to a good steth a chapter ofThe Nature of Sound Waves
andSmple Harmonic Motion. There is rather more emphasis on physical coadege than in

my own book, and I think that is all to the goodometimes worried that beginning students
would not fully be able to get to grips with contefike reactance and admittance, but | suppose
a passing acquaintance with such concepts is liettemone at all.

Following this are two chapters that essentialtyoduce decibels, a sore point for many
beginning students. A chapter bagarithms and Antilogarithms (including a detailed and
welcome discussion of scientific notation) preceoies entitledSound Intensity and Sound

Pressure: The Decibel. That the author uses about 80 pages to deve®pobic must be some
sort of record, but one that is mostly justifial®me of the presentation could be shortened here
by excising the long discussion of log tables (dm®gne today use such tables anymore, given
the ubiquity of calculators?) and there is an uessary discussion of different kinds of
measurement scales (which also confuses S S Stewmgim of a ratio scale with that of a
logarithmic one). Apart from these, the strengththe book are particularly apparent here in that
there are many worked examples, and problems éostiident to work out. Most chapters also
include aFrequently Misunderstood Concepts section, in which problems which past students
have had difficulty with are explicitly worked thugh.



The next three chapters are much more problenmatioarily because they move much too
quickly for the targeted audience. If someone n@&Edsages to understand decibels, they will
need considerably more explanation of the cona@gitored in these chapters than is offered
here. And some real weaknesses of the book arkagesh There are too few figures for my taste,
and there are places where the exposition suffsrause of it. For example, in the discussion of
constant bandwidth and constant percentage baruvilidtrs, it would have been better if both
sets of filter shapes had been displayed on bo#aliand log frequency scales. In general, the
figures are rather primitive and clumsy, with spynplotter-type lettering in which open letters
sometimes close up. Their sizes vary in inexplieatmsys, with large areas given over to figures
with very little information and vice versa. Sonfdlee figures have ‘glitches’ in them (Figures 6-
14, 17 and 18) whereas others don't display whatekt says they do (the filter of curve B in
Figure 6-10 is not at -14 dB at 500 Hz, as clainnetthe text).

There are also some distinct errors throughoutethbapters, including a serious inconsistency
about the way phase is defined. In Figure 5-9ef@mple, a true sinusoid (that is to say, one
which is O at time 0, and increases initially) i®®n as having a single component in the phase
spectrum with a value of 0°, although it is typitadefine 0° as eosine. That this reflects a real
misunderstanding (rather than a different conventi® shown in the phase spectrum for the
sawtooth, which should have all its component$is $ame sine phase, but is shown instead as
having all components at 90°. The text is even w,drsthat it claims that a sawtooth can have
any phase value for its components, as long as tleeglbequal. This is patently untrue, as the
waveform of a complex periodic tone all in cositage will lead to a kind of “bilateral
symmetry” in the waveform (properly known asewen function) which is completely different
from a sawtooth. In fact, it is possible to synthes sawtooth with more than one phase
spectrum, but certainly not in the infinite numbémways implied here.

Other errors include: the implication that all vehitoises are Gaussian (that a noise is Gaussian is
a statement about its distribution of amplitudes] & is possible — in fact common in current
digital signal processing —to have white noise thatot Gaussian); the statement that an
aperiodic wave has to be random (untrue), withxqulamation some pages later that a single
(non-random) rectangular pulse is aperiodic (trtte;implication that frequency responses are
typically normalised to the level of tlwetput frequency of the greatest amplitude, whereas the
more typical case is for them to be referred toekrel of theinput; the implication that the 3-dB
bandwidth of a filter is the same as its equivalentangular bandwidth; a confusing (and wrong)
passage concerning the relation between the freguesponse of a system and the maximum
levels for a certain amount of harmonic distortidhere is also a completely novel (and certainly
misleading) use of the tertransient distortion, to apply to the spectral splatter that occursrwhe
even pure tones are turned on and off. This uspesas to confuse the distortion produced by a
system with a property of the signal.

| was particularly disappointed by these chaptkss laecause they do present some topics not
available in any other elementary texts. For exantplere is a section on the calculation of
spectrum level, and the way to convert betweendt@verall sound pressure level (although there
was a tendency to simply give a result without prgpmotivating it in this section). At the same
time, | was surprised that there was no coveragkeofemporal aspects of filtering, and
time/bandwidth relationships.

The final chapterSound Transmission, seems tacked on . It's not that more “real” atioss
wouldn’t be desirable, simply that the topics do seem well integrated with the rest of the text.

A video tape to accompany the book is also avagladdl a fairly substantial price. Don't bother.
The entire tape consists of primitive line animasioonly a few of which seemed of any use at



all. It reminded me of the worst kind of educatibs@ence films made in the 50's, but
aesthetically of even lower standard. Given thesiof visual sophistication we have all become
accustomed to, through television, computer-basedation and graphing packages, and surfing
the Internet, such a tape has no hope of motivatundents.

In summary, for someone who needs to learn abeubdic aspects of sinusoids and decibels, |
can highly recommend the first half of this bodBu{ | would hope few readers of this journal
would be in that position!) For the basics of sigrend systems analysis, from a pictorial and
non-mathematical viewpoint, including concepts kpctra and filtering, my own book fits the
bill. For the person who wants a straightforwargigatelly-based introduction to the acoustics of
speech and hearing for the non-technically-mindedwell, that book remains to be written!



