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,Wfu.W. other insrrument has come close to
gwtIr  eJIeCtS 

f f i  reshaping musicaLdevelopment in the way
7 7 & W the electr ic gui tar  has. l r4usic ians t ike

pedALS 8 One Hendrix,  Page and Townshend have helped transform
the gui tar  by deveLoping a 'body in contact ' f reedom
of expression far beyond musicaL art istry to the point
where the gui tar  has t ranscended instrument status
to becoming an extension of the player.

These rock Legends have struck a chord wi th an
ent i re generat ion ofyoung peopLe, wi th their  onstage
ant ics spawning an army of  a i r  gui tar ists pretending
+^ ^ l^. ,  ^ , , ; r - -  ^^ l^-LU PLdy gUrLdr )uLU).

During the 1950s, the deveLopment of  the etectr ic
gui tar  saw Fender and Gibson introduce their  f i rst
soLid body models.  MeanwhiLe, a number of  ef fects
boxes were also [aunched to enable fur ther
manipuLat ion of tone cotours and ef fects.  Perhaps the
most popuLar ef fects pedaLis the wah wah, which

11,1t,:L1;1.,,,;;:.:.. alters the tone of the signaI to create a

audio designers are
br inging harmony to a
new generation of

*G

more functionaLity in an array
of sonic too[s at affordabLe
pr ices.  Harnessing the power
of mixed signaL'system on
chip '  (SoC) designs, the Latest
guitar muLti  effects foot pedaLs

are helping today's bedroom
studio gui tar  wannabe to
become tomorrow's
professionaI rock star.

One example of  wah wah,
wowing the musicaI  equipment
market is Source Audio 's Hot
Hand motion controLLed effects,
which has seen the compan,
change from a minor to major key pLayer.  Hot Hand is
said to be the onLy effects system al lowing musicians
to use hand and body mot ion to controL key funct ions
such as speed and depth.

At the core of the Hot Hand mot jon sensing
system is AnaLog Devices'duaL axis iMEMS
acceLerometer, whjLst a customised version ofAnatog
Devices'SigmaDSP audio processor -  the Sound Audio
54601 SoC - provides a 56bit audio processor with
zabfta/d and d/a converters.

"The or ig inaL idea for Hot Hand began when our

Mike Richardson.
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vice president of  engineer ing,  Jesse Remignant i ,
had been experimenting with a version of
Sigma D5P," explained Source Audio 's president.
Roger K 5mith.  " I  suggestedi t  would make a terr i f ic
effects product. so we combjned it with Anal"og
Devices' accelerometer to provide an i n novative
method of combining audio effects processing with
gestured controt."

Remignanti f irst mounted the sensor onto the
guitar, but the prototype was disappointing because
it restricted the ptayer's movement.

"However, moving the sensor to the guitarist 's
hand in the form of a ring opened huge possibit it ies,"
Smith continued. "Jesse is a competent guitarist and
understood the implications ofwearing a ring and
how it wouLd feel for a performer. As the architect of
the userinterface and the look and feel ofthe ring, it
was absolutely essentiaI that Jesse had a musicaI
background in order to design products that wou[d
appeaI to other guitarists."

Freedom of expression
Smith says that one Hot Hand user - Eric Krasno of
SouLive - uses subtte hand and finger motions to
create sounds that youjust can't get from bending a
note or using an effects peda[. In contrast,
Dragonforce's Herman Li uses Hot Hand in an
extremety visuaI fashion by running around the
stage. Priorto Hot Hand, he needed effects pedaI
'stations'in different positions around the stage.

"Li's music is featured on Guitar Hero III and, as a
resu[t, he's become quite famous," smith continued.
"Hot Hand gives him the freedom to use dramatic
hand motions and create an intense visuaI experience.
We've housed a btue led in the ring to create a cool
connection between the sound and the visuaI
experience. taking artistic expression to a new [eve[."

Source Audio is setto announce a new distortion
product catled MultiWave. "We've had our most'picky'
guitarists - those who've never touched anything but
analogue peda[s - admit they've been blown away,"
chimed Smith. "I 'm sure the purists wit[ never want to
touch a digitat pedat. Woutd they ever be satisfied?
Woul.d they pass a btind taste test? MuttiWave sptits
the input signaI into 10 different frequency bands.
distorts each one separatety and recombines them.

common probtem; you can pLay high or low notes
separately. but you can't combine them. MuttiW
one ofthe first products where compticated
can be played and the muttipie notes come thro
ctearly and ctean[y. This woutd be extremety diff i
to implement with anatogue effects."

Ptay a chord through distort ion and you create a
compLjcated sound that turns into 'mush'. Thjs is a

MIDI controI signa[s to a host of devices that accept
MIDI as a controI interface.

"A performer coutd have a Hot Hand r ing on each
hand and use hand gestures to control  var ious
tighting parameters or instruments - the
possibit it ies are end[ess," predicted Smjth. "We've
also created a modified ring connected to a guitar
pick containing a pressure sensor.  By squeezing the
pick. you create an atternative way of controtting
the guitar effect!"

Making rnusic
In an age where the internet has brought a virtuaI
recording studio into the home, it is no surprise that
companies are stepping up this trend by developing
downtoadab[e tone expansion software for effects
units ontine. Digitat modetting speciatist Ljne 6's
customers can freety downtoad drivers and upgrades,
or simp[y purchase add on patches to expand their
existing effects settings.

The com pa ny's cottaboration
with Freesca[e enables thiro
party audio designers to
create custom sounds using
Line 6's new ToneCore dsp
deve[oper kit reference
platform to fast track the
devetopment of audio effecrs.
The kit enabtes audio dsp developers
with l" j t t te or no etectronic design experience t6'  ,

quickl.y and easity program audio effects
Ljne 6's ToneCore guitar peda[s. Atl. i t takes is a
pc and the kit.

The kit contains a
ToneCore Dock,
Freesca[e Sympho
ïoneCore modute
directly to a pc.
is customisabte
memory of the on [e microcontro[[er.

on pc and then a
programming toq{ the
mcu with the h the

the fty in
ined
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create patches which can then be
slotted into the dsp. We Hvein the
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Gibson's new Robot Guitar

tunes itself in less than 2s

to ac curacie s b eyond tho s e
nf manttnl  htninn

as the setector for  a range of tuning
optjons - to activate minute servomotors
jn the neck whjch then tune the str jngs.
Tuning frequencjes are monitored against
each sett ing's ideat by piezoeLectr ic

continued from page 9

internet age where everyone
wants to share patches onLine."

Br idgewater points to the
rapid growth of  what he terms

Guitarists want a warm analogue sound and the last
th'ing they want is for their effects to sound digitat."

l" n*hmt ff i["rit;rr
First  appearances wouLd indicate that  there is
nothing 'd ig i taL'about Gibson's new Robot Guitar.
It may look Like any other cLassic Les Paut, but
closer inspection reveaLs innovations that, Gjbson
claims, wjLL change the gui tar  wor l .d forever.

Said to be the worLd's f i rst  automat ic set f
tuning gui tar .  the user s impLy pul" l "s out the
tradit ' ionaLvotume pot - which also functions

appropr iate tuning act ion to the neck.
Robot Gujtar empLoys TronicaL's Powertune

modu[ar system, which can be retrofitted to virtua[Ly
any guitar make or modeL without destructive
retrofitt ing. At the touch of a button, Robot Guitar
tunes itse[fin less than 2s to accuracies beyond those
of manuaItuning. What 's more, j ts memoryaccounts
for the m usicia n's persona I preferences by atlowi n g
pre programmed or indjviduatly saved presets, such
as open tuning, speciaI  grunge or sLide sett jngs to be
recalled immediateLy.

At the heart  of  Powertune is dso based tunino
anaLysis software [ocated in
the controLLer electronics to
caLcuLate the actuaI tuning
and necessary correct jon.  Thjs
provided a huge design
cha LLenge of  integrat in g
electronics in packages that
were smaL[,  yet  robust enough
to do thejob wjthout
affecting the guitar's
tradi t ionaI physical .  design.

"We couLdn' t  use FFT

that Powertune is a happy marrjage of oLd meets new,"
he confirmed. "0ur aim is to ensure the guitar remains
in its originaL condjtion and that Powertune doesn't
spoiI the origi na L tone a nd feet. The future is about
combining the best from the past with what wiLL be
happening in the future. You don't need to remove the
heart and soul of a guitar to ma ke it more practica[."

CertainLy, audio designers are giv ing their  heart ,
sou[ -  and sote -  to stay one step ahead of  consumer

demand for more foot pedaL fanciness. Whitst  a
f inal  gui tar  design is surely way of f in the

future,  af fordabte digi tat  audio technoLogy has
seen effects pedats underqo a renaissance.

This has inspired gui tar ists to exper iment
with new sounds and guarantee that,  for
now at least, the eLectric quitar continues to

,qnjdythe kind of popuLarity its inventors

'l,Eggld 
never have dreamed of! I

the'prosumer 'market of  a lgor i thms because they
'bedroom' music ians with a basic studio,  ptus the require large processors that  consume too much
fact thatthesemiconductor industry isaLways power,"beganTronicat 'sceoandchairmanChris
pushing down the pr ice of  processing power.  This Adams. "We needed algor i thms of fer ing fast  and
at lows companies [ ike Freescate to of fer  enough Mips rel iabte f requency detect ion and we now have a
for th is to be done at  a reasonable pr ice.  stable f requency detect ion in 0.1s,  wi th an accuracy

"The music jndustry is quite conservative and most of two thousandths of a semitone."
peopLe wouLd rather buy a vintage guitar than a
modern one for good reasons, because of the Levelof Whgn *Ë.rÏ rnoËt$ Eltrhv
craftsmanship," he noted. "The same is true with Combining state ofthe art.  high accuracy technotogy
digi taIprocessing.EmuLat ingtradi t ionaLanalogue @rwiththerelat iveLylowaccuracyof avintageguj tar-
ef fectshastobedoneathighsampleratesandwith f l f f f  wi thoutchangingi tsexist ingconstruct ion-meant
awidedynamicrange,otherwiseyougetthe'hard' f f i |  anotherchaLtengeforAdams.
metatt jc digitaL sound that musjcians àisLike. $lt  "The feedbackirom some of the Leading guitarists is
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sensors in the br idge, which feed back the
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