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in many oommunisat inn s0d sontyol gyatems, the derives
slgmel 13 eithes auantized in time o in amplituds or in bots,
This quantized glengl i related to the oripinal analogue slgnal
by wmimmﬁwrw tlagsleal "oardingl mmt%mww used as an inter-
polation foreuls Pap arproximetine an arbitrary funetion £{t},

#lvan by:
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A simple timw-quant izer, i.w, a gampler used in a1} BF LG RE onous ;
modulation {(Fak, FIM, PPM, sto,) and gempled-dats control systons,
i3 obtatned by making Spo® T{nT) and v {&wtngw&%gé%;g, whers

Ty 1o the senpling period., On the other hand, a simple limiter
quantizes Cp into 2 1 & 1/0 and by synchronizing t, with the sevs
orosgings of fi{t), the outpus slenal of an "on-off® seryo aysten

Say W exprescsd e
s, o Y 3 ’ ‘ ;
floo=3 ) ¢, al-r,) ee A2
y

whist# Cp 1o a oonatunt amd U{g - tul » unit steps at the TP -
oy oo ings Bne Mare omplex svatems are derived by making

Cp = 2" and . eﬁ»«%i;:fm » 88 In the binary aoded multidigdt Pules
Gode Hodulation (YOW), ar by making Oy ~ 1 apd Tp = ULE = afg)
@9 in Delte Moduletion { AN)” and Slope-quant ized Pulge Code
Modulat 1on (39-PCH)° aywtems. The outputs of Shewe system are
Cguantized both z;@ tima wnd in mmplitude, and the W‘w%@ﬂﬁim

siprorisgd Lon m”mmw peor unlegs o and n are large.

Altbough theoretically, the pipnals guentized in ¢ ime only
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may by Peowversd e¥actly By using sultable interpolating f“mm{;‘gi@;’gﬁ

5wy, Mgy
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e

dyeed in the resonsbtrucied {%‘W‘i dup L0 the ipadesusnieoy of jvﬁgﬁyumi

suah. as, sertain amount of dlstortisn and nolse are Droe
pautatl on. The errore pesarslly a‘m“‘: [} time 3itger arror,
(b} amplitude sempling sreor, (o) allesing arror, and (4) none
fdsal Filbar arror.  The anplitude asusntizetion also seperates

n nolse wnloh ds dus %o the unoertainty involved in adentine »
pertaln quantum level and this "auaot izioe nolse® 1imits the-
performannes of amplitude-limited systems. In POH snd  AM/3%.
FOM gratens, the ooding elffioglensing have been 1imited malnly by
the guantizing nolme and partly by the aironls somplsxlity.
Altropeh PUM hag go Tar prowed to ba the nost afflolent dipitsd
mudul st on aysten, 1t usey Palriy complinsted poder.decoder fop
n #ntiafaotopy prade of perforsences. On the other band, &M hes
the defeat of heving o Tresguenoy distortion and a ‘ma},fﬂw and ing
affistonoy than that of POM. Verious webthode have beon suzposted
to reduoe the 4irfersat errors essooisted with sempling and goan-
tlization, but most of thew sliber involve noareslizable pre.gsd
g.sw%wm},mmz%& ar reguivte cmplisated sirsults. Hpang snd

&tm@’@&@

mawe atpeseted o delaved dlgital fosdback taahnique For
B2u, where Shey usge an ideallized guantizer. But the lostrumnies
tlon of sunh sn affengensnt is quite elaborate., The opbimizstion

st 4N bag mlsn been attepcted by warious mm@mmm*m.

Toe pupposs of the investigntions Teported in the thesls
hag boan o z@%%?m an imgrovemsnt isn the soding efficlencies of™ °
the prasent-day PON and & W/90-FOM pystems {(by deoressine tie
guantleing wolew) voroogh slmplay olreults. A%WERPLE heve Mzw*
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newn made to A09alop sertalp brdbrid amd derived svateme whsrs Lhe
seerPall perfamances have lsproved conglderably without suah
inarages In sk omplexity of thelr clreultry. The redustion of
the sanplin srrors sl Whe susatielne nolee ey bwen pohisved
By the uga o anslogus Teedbpoik, which resuires simpls slirenits
But wives o pinllar arder o lmnroversnt ss obiafmed in the
it tal methndy sugeeated by others., Theoss Investigations ha¥e
led tn ahe development of 8 Pesdback-Sampler, a Partially-linfn.
riggd twa-level avantizer, s oultl-ataes & M- 0alled hore an

& =i ¥, POV with anglogue Teedbeok Peodbaok-Poo 38 gna

& =P syatems.  letalled studlen on the BfPfest oF negedlve
foedn ok on pudth aypteny and Lhelr stability problems heve baed
made . often taking the halp of lipsar amd ponlinear Peodbaak

gontrol Limory.

Pra pole of meeative Tosdbaok 1o veducing folss and 4ln.
tortion in lipear contiouous Byatems 1a well known, The megative
fesdbnok applied Lo the guantized avdulutlon systens may also
slay senantiaily a ainllay role, but the optinization o %m
clogwd-lnop pyatens i3 nd longer stralenht forwsrd se the w:ﬁwmf
wpe diparste bO%E 1o thee and sprlitede, It hag wen possible,
nowswer, to reducs Lhe syatens 4o partislly llsseriesd models
snt the peogneely theoretionl nuelvais esrried out. Doneldering
the two imporeant errors in ¢ smmpler, due to sllaplog and the
ugk of non.idesl Filsers, the Lisesr model shows that sona itera-
ble lmprovesest IR She resombtructed anslogus sisoal may be 7
pbtaload by m&”am o weative Tesdbpok fn the usgusl way. Whan
the sampling Treqwnoy fp o) B fay, Tue being the hishest mm@%
frequesuny, the Fesdbnek metwork may be %he interpolating filver
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ttanl? or s simpls Inteprator, whose brewsk polnt is aporoximetely
Poge BT when Tpoux 2 o, 1% 1n not posslble to provide gurfi-
aieut newgatles Ceedback ab hisher frequensy iF s slople Filter

te ussd in the Fgeddbmek path, 82 the lerpe phome law around the
Bighe > end of the messape Dand makes The syastem unstebls with
1iteles faediack. The remedy Lo this probles 1o £o olininets %he
lowpaas nstwork in the Tesdbaok path, thus giving s direal pulse
Tewdbgok and Pedusing Lhe elogwd«lonp syaten $0 » unity Pfasdbeak
Llosp.  Though %he fesdbac¥® ls epparently of the pulses only, the
roliugtion in error lg aotually dus ©0 the Teedbsok 0f the Fep i
trueted nesande sigoal, Thig reconatiuobion takew place in the
wepdi? lors whioh san bp conplderes ss integrators with Lhe beosk
pointa doterained by the wpper pul-off fregusancies of e auplie
Fiers. Sipss there lp negllelible phy@e<lag inslde Lhe mmgw
bant , larpe reduetiopn in error ls obtelned Bere. Bush g pulw
foedbaok bas been sucesspfully ueed to reduse al imﬁw and nofe
fdeat Cilser evrors, the reduwtion beline asproxinmetely B0 4% g
wath ocane, The ayaten 1z largely sSable and the linit in tbhe
improvenant 18 elther duws 0 m%é:mwfm o due tu low fm@g%m?
sasiilatl ong. Hobh the tiee Jister and ampliltude semoline m?mx:iﬁ

wat ales be reduwmd in 5 siniler way.

‘ In many somsuniostion systens, an well nas 18 sontrol
syatama, thw messags alpmsl often undepsoss Bevere 1ieiting vheough
s Aoalimear clreult whieh usually would ¥ an "on-off” switab
{or o febwins Srigesr) givisg an outpub of B e were volts, Unw
1ike Biw @mm;iz;%w with 8 ﬁﬁﬁw number of levesle, Shy dutput
spestPus of & two-lavel guamtiver depende on the mature of the
nonlinesy function. Twe types of slgasle ae peuerally enoouBe

B



tored with in cosounlestion aystenms, ¥ig,, lowdazs or HO-~sheped
wud bandpess (550) slenalsa,  Por che lowpssa sienal, the nolpm
spootrus Tu ususlly Plut and sirefohes upts ssany times the sigzdal
bgndwldibh., In the omew 50 A bendress slynal, 8 lares nolse ad
dawe and low Prequmnoiss s sbhisined mnd pwaks oF nolme sosuy
inslde the aienal band and 1%ts harnonies.  The GMHYs ot the oute
pat for both tyiea o lnput alroelas hevs buen sbismined Trom the
snproxizsnte tiworetisnl apalvels end thess pesults verifiesd
pxpar imentally, for an unererety leal spealded swltoh with o dead

zome {eiven by 8 Behwitt trispar).

Tre slpoBl piwst apeotrum Guitd § a% the oubtput of the

] ; %

gwitoh has twen datarminsd by Collowing the mothods of %mtmi
X 18 ; . ‘

and West | and Tor an HO-ahaped Input, Gal=) ia found in the

form of & powsr sevries fa,

we§ Ere ' (33
fa, L w%ﬂ, oo *W*i, W ser 13

winTe m,'t e constants whioh dejpwnd upon the r.m.s. Snput and
the nonlinear olersateristis. Por the bandpass sipnal, She input
sppotrun 1n spproxieated gp the wuwm of 5 numbey of tumed apsotla,
aanl o whiah Ban the suto-aorrvelstiog Tumetion RIT ) and the
power sieotre) denslty Glw ) plven by
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whare 0, iz the tuned fregquency, § ism the npuslity faotor and K

1 % oomatant, The ayates outeut nower Bpedirus 1o now given by
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n #nd k_are nonetanta lesa than unity. The

aasuraay »F the oaleulatibn of the power sosmolrum will he mors
i w leres nusber of sush tuned gpeotra areée cunsldered Lo abproe
wlmatbe the bandpuss algnal. The theoretlicoasl opt lmes LiE, from
Enmaia) and (51, Lo Cound to ba 18 4b Lopr both Sypes of faput
and the U decrenpes almogt rroportionately wlth She deoresme
o the input lewsl,  The exreripentel results wure howsvar
pusrsr, beosuss 2F L unoertelinty of the demd zone in the
Jobmitt trieper gssd,. The alreulfs wers alsd tested with spesch
plenle ag loput and the 1ntellizibilivy and auslity weve poop
Popr the Lowpnss gsns, bul wers betlsr For the bendpasn oede

For low level apesoh, serious deterioration in the guality was

chasrvsd whioh wan salnly dus o She #hurst® tyoe e nd 8

nolpr onuged by b awlilobd,

Phlas "muret® noler cap be slipionted Lo w lares extent
thesieh what s Bnosn ae "Vibratloml 1ineapizetion™ o %he ntae-
Inasr ﬂ-%%‘@%%%éi%a Trle o ashieved by fafesting s blegn Prequers
grterasl periodle slpml Lo the sonllueer alvault alone wlth Lhe

Low freaguenwy input. The Creauenay of $8lg perisdle input ahould
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e omany Limes the messaes sleonal and 1ta effeot 12 1o partislly
ipgariee e nonlineasr Fuanction by remowine the desd z2one from

thy aharacteristio. The nonlinsar oharasteristie 1 now wodifled

gt
e i ?&m ,KM whan (RIS Y
h b cee 18)
w E vl i (R0 SN R
#

where Xy ia the loput and A lp the desd zope. Whep bhs Llow
Treguenyy loput la loaes than & , the output abnnlstes o syesedyi-
emlly moduleted PLU pulses but for {x.l > & , the output s 4
reotangular wave having the 2erv sroosings same as thoss of the
input. A spesob Seat of the aysten anow shows s oomplets abpenes
of the "burst® noles.  Thus the reurofused spescsh 12 guist,
Biphly toneilisgible m& ot exenllest muallty for the bandpsss
2apw. 4 sinilar effeet 2f lineerizetion has besn sohleved with

& nlsged-lony syeten whers s nepabive fesdbe ok iz glven asround

the nonlinesy elpoult Shrough o idwspas Pilter. The Mlﬁ*mmmw:
llatlon or the "limiting® cpele linsarizes the avastem hers., The
thworetionl and experimental regults for the two types of slenals
dipoussed above have basn vhown in Tebla I.

Gince the mepative feedback in foupd oo be guite wmmm
m reduoing the “burst® nolse in %mmm'mi guant izere, 1% was felt
that slnilar feadbaok testnlques ®ay aleo be uged in Sime-amplie

e g@mmiw ayetems, oush ep ONM/B0-POM snd POM, The two
F%WM howsver, bave seTtaln besie differences: as in A ¥/So-Pou

the sampling rate ip suck higier Shan the sinimm Hygulet vete,
but in FOM, the semplisg Tase s aormally slightly wore than the
Hpguist rate. Thop, even though the samples are quentized into
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k1 5 ¢ N oY 5 Fo - . * .
two lewals (e 1 or 1700, %he AN/IN-PUY systan may ba adbroxingbed
py om linsar Tewsdbeok model beosuge of the higher semoling raten
o 5 e o d et o ey ¥
waed, The UM obtalned fo an 50-F0)0 sveten ia
Ay
Wb,

W

ilwn N fm

Forarrs ) ‘
Lttt RIS w D% .

aee 17
whera Fo ls the freguency of the smeoage slensl, The main 4t
aldBantape of the AN an! 0.F0V ayetema fe the inherent Creguenay
diptortion aupooisted wity Lthem, This distortion hag besn effece
tiwely recwved by providiag s seoondary fesdback 1oop abound the
bagie cmier, whion provides » nepabive faedback Shrough a 18 4%/
et lowpass Fllter. T error soalyeis of 52.P0M, more sleboPals
then those zede esarlier, ghows Thet Lhs eyror apeotrus el the ooder
sutput in elwen by
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whate P, lwl angd %wa& aps the Fourier treamaforms of the oonetle
2 £,

tuent puless and %“fs ¥ Py

. Are conabants relstesd $o the pulse

helghte. The error gpeotrun rloss from s mnisinue ab perc freguenoy
50 & maxisus value al about hal? the gampling Presusngy shd beooes
n winimur sesln ot » Fresusney a 114t pore Shen the parpliioe
freguenay and is repstisive therselter. The zesondsry Teadbask
lovy nim veshapes, a8 In a linear Cosdbeck syatem, thls riaise
sPrhr opotran, asnd smabes 16 Plat ipnslde Lhe mesiaees band a@mﬁ
aharoly rislap outalide. This aled mekes the futout SoBEbant over
a large freguanty band and the corresponding recsiver now beoomes
ondy & lospese Pll%er, Sueh an optimized AU sysdtesn dosa not
pusanss any Cregueiiay dlstortion and the 51 remalne oonstent over
Bhe messtge bepd .  Thie HHR s glvesn ?aay*wz '
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ap galn of the areten,
Beoause of the pregencs of » nonlimear amplitude guantlzer
fr the Joop, 1% would be worthwhile 3o abltenmpt & more 9¥ach afge
Iraly of the ponllosar slosed-loon synten, . Using the mathod of
ﬁm&%amaﬁg tie quani-linsar eguivalent galn ﬁﬁq, is dete mined
Tor the gomparatlor OF the soder havineg a parglsular ingul apsobrusm,
Troe dlatartlon sb Lhe oulpwh of the nonllpesr olrenlt {2 songle
dored me an pddi%ive nolge %o the olosed-lond gyaten and » Minda-
rized anslyala 1p meds of the inmer aoder to determine %he pubnnt
anleg spestrwm.  This nolse grentrur is simiiar Lo ahepe 0 thad
shtalned Trom the linsar asmlysls 4discussed eprlisr. How the
fnner oodsr lw replaced by » sourss of nolse whose speotral dens
ity 2 Epoen and the geoondary loop, whliosh Incorporates the gnte
pler, in apived az & olosed-loos asmnlededats svatem, The modls
Pied noloe apectrw aow besuss e Plst insdds She seosaps band and

fn peaky oubtside, as slso verified srrepinentally.

Tre pyatorn lp slso goen Lo b a gwpled-datn syeten snd
henon , the asdeP HuLPul aontalne Lhe pesespe as«wml i the bhano-
tand and g8 spldebands sround £, and 188 hearmonies., The nolse In
i pldebands may by redusd conplderetly by usive s oegative :
fepdbaok of the mewsage plgnals obtalined through s bandpess CLl-"
ter, aod an envelops detsctor, Sinem the 1ow ﬁ*‘mgwgsﬁaﬁ sontenty
of the soded sigaal ls now reduced, 1t s possible %o use cables

add lioes with poor low frequenoy oharacteristios to transmit

goeh alpgmils,




Tre coding effiolenoy of the optimized - OV aystem has
bogn improved Turther by using a 7ultiestars aodlng of the measaes
fpput, The mulbi-gbase coder, oalled here g a2 optinleed A -0
Modulation nystan” inoorporates individusl atapes of optimiged-~
A% voders where the meassge la aoded In the £lrdl staps and the
greor In he goprorieation i» eoded In the sueceedine ataren,

The infawation about the guantizine srear fo sent alone with
the main «ional and is efdmd suitably in the reosiver £o inaregne
the owerall SHE, Suoh o twod-sleee & - A B eader haw an overs)l

BNR piven by

4 ¢ Y 53?«% 5 ~
(o) s do legigs(teamia® ] 19y, (30)
o I 24 Hond

whare 1, tn som B 1P Lhe treansmitted bit wrpte.  Hub this thaorew
tlaal result oanndt be obteined in practiows, as thers la glways
m Tinite phane law between the errar of she primary coder and the
aporoximated error, in tie ressiver, The peduction in the srror,
for £, e 30 Ke/s, i» approcimately o4, 935%, 6% and 788, for
phwpe differances of 0, 1%, 5% ard 10" ressectively. Experimen-
tal verifioation of sbove shawed that 1% ts possible to obtels
an BHR of 47 4b with only o arude phase matohing in the recelver,
givine a residusl phase difference of 10° at & treumsission rate
of 80 Kbolta/see. Oonmtdering o besio sampling rate of 10 Ko/n,
the 8WE's fop an nedlelt A M soder rises exsomatially with
tranmeisnion rete {on s Idg-freguwnsy soale) as s the omee with
the conventionsl ¥ON but the optimum SNR's fn n- AM ave much
better for all fnforsetfon Tates and the inprovewent fo 12 db for
the inaresse of & diglt in n=-4¥ se sompared $0 6 db only in FOM,

Thouph iostanbantous ompanding hay beon unsd adFanbeps
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W R
magly In &% 7, the sooutete solntetsenoint catohine of the
asmnrasaor-ssrgnd e palr 1o g pulte A10Pinuley probles, This
difflonlty onn be avolded 45 8 conaiderable arxtent 17 the ingm.
tpbane ous cOBLTARlreexpant 07 Palr s YTopluded in ths senondary
fosdbaak Loop 57 the optimieed AN mﬁ:zér. When tBhe naly fa
{neiuded foalde the Papdback 1000, Lhe harmonla dlatortion due
to mlumaton te reducsd woasuse of the neeative Peedback, and the
5HW omnd the dyngmle renge are Improved oonsiderably.  Such an
apbdml zed ooder with oswmpanding bas beon used in sltlentage
soding, whers only the Plrsl slees noed have g COOPTENS I -0X06 He
dor palr in the Paedbmox lopp, alpes the inrute Lo b suoonp-
ding atapes are oooatant. A2 experimantal Swo-pbae® oider with
ampanding and havine s phase dlfference of 10° gives an optimum
BHE of 36 db and s dypmmis range of more than 40 db Bt m Lranse
migalon rate of 80 Kbits/sec., whioh iz better than the companded

HF npd sonventionsl POV svatens,

As in the above A~-ON aystens, the guantizing noise in
mudtiedipgin POE alss can be Teduoed by s gongiderabls smount with
the belp of negeblve Tesdbsok.,  But suoh a Peedbesok-PON syvabten
will lose mast of 1te gupeal I the banle oonvent ions]l PO soder
ipeald e ton oapplex. I abh #ttenpt o0 pimplify She tverall
pirouits, M soder-decsiers Dave bean Jdevelopsd enplayine slaple
tapped Lisdelay Lines whileh fors She heart of the whols mwwﬁﬁhm
Tregs delay Lings, Sapped b eguel Intervals and wibth propey
walghtogs , sot 8 the "opdiop® and "ecoding petwoprka®, the mushery
of tappinges velng mguel to the number of dilglits uged in coding,

and the tepoed putouts are suneed S0 produss s Sellored mmw by
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o z*:swmg:lmw‘sem& gtalropsey wavelors whose ©ipal swplituds s
Froporeional o Lhab of the Input oulse. The ternary coder iz
s ddrset wxtension of ¢hne binary ooe, uslinge sleliar pringlivley
apnd glightly modiffed clrouits. It has ales Been possiblae to
somblne the ooding-dessd Ing networks into » aingle delay line,
thus slmplifying the apder oonsldearably. In the besio binary
POM ocder, the cpding network slves g atalresse wavelfors having
amplitudes of 5%:&’“3*, wharean the dessd ing netwdrl produmy s
steircase having smplitudes 2, #t ne  seoe. whare n 1g the
number of dlpita and 1 s the dolsy betwean two asboseutlve
tapploge.  The ame logue fnbut 1o ssppled et the Brogulet rate £
and the resulting emplitude modulated mlses are fed to the
soding network to give rise to & stairomss Ty(t). The Input to
e decoding network i the 170 puloess from & gated comparator
wod he output lp e aynbhenized weveform %ML wiloh 12 oonti.
suously compared with ry(t) to minimize the error in approxisa-
bion. Thersfore the Dultput of the aompmstor bopoenmss an adpros

gipate binery repregentetion o¢ the sanples of the anelogue iaput.

In the PUM coders mentloned above, the outpul of the .
deeod ing delay line st a Selay of (n + 1}.7T seos, is proportio.
nal te Lhe aurresponding Input semple and this ouboul oan b uned
Por monitoring purposen and $o provids o seoondsry Tesdbaok loop
to eaduse She gquantizing nolwe by feeding beek the spproximsted

pigal to the lagut Tor mmmmmm& otmparinon with Lhe :ﬁmmiﬁg,‘

stgmar®

« The output of the decoding network at (n + 11,7
euos. 18 sempled and stretehed in s box-oar elroult to convery
it into B stalroess anelogue signal, thue glving rise to » modi-

fied POU syvotes oalled here as the Peelibaok-POV myateom. T
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inelusion of the box.oar olreuit in the olosed-1n2p epmpled.dats

avatem ?wﬁuﬁéﬁ % %ty oo linsar syatesn with g total loon dalny of

(R R 5, H )
3wﬁ*ﬁ%~%w *fag ae0g. whare T, Y2 e gameling perilosd and T, in

aug wxtra delaqy fnvolwed (n the ayoten.  For an approrimats
anelysis, the inner FOM eoder 18 replaeoed by s llnear amplifisr
with unlty zaln and oonatant delay @ (n e 1)1 ass, plus o
soarag of andleive guantiszsing nolse,  Tre 0% with Poedlmoei s

now plven by
' Y \
L AR eee 11}

whaptts LONA) . » {8n « 31 db, and g*ﬁ ta the lopp galn of the

aystem,. The fnovesnse in 500 {foe @iﬁ w1 1 dg prepmrtional o
the lnoressad Voprwsrt eein 4 whioh 2 Lisitsd either by 1na%a-
Bility ¢ the olosed-lood prates or by ssturation of the innep
soler. Bovh the linltw are Punotions of the samoline Prequmnoy

afd Lhe numbey of digity used in ooding,

In another method, an Imtesrator {o umd in plese of the
bore-onr olroult in the secondary feadbasi loop thus glving ri@m
to s multi-diplt &Y% vyaten, oalled bevre a4 POV aveten. The .

& «FCH e sisilar o the Feadwok-PCH, sxowpt that 1% i3 o multis
digit AY employing s quentizetion of slopes {1like thaet in S0.P0K)
ingtend of the quantizetion of wmplitudes ap 1o done In POM, In
4 «P0M, the output end SHR are funotlons of message freguwmnsy,
wharans In Peedbeok-PO0M aysten tiey are indepspdent of ?Msfg@mmfg;
But the problss of stability arises in Pesdback-P0M whioh s not
o iBportent 1 the oeee 2P n A «FOY aystem. In doth the asnes

an optimum SNA of 42 6b wan obtalmed 4t an sguivalent bit rate




faww ity

nf A0 BEblte Maso,. uslipe s hesle Zedipie POV aadee,  Paw Wipher
numbar of 2lpltas the ander delay incrsases and the fey loum SHE

redyses soeewhat T the optimum valus,

Trho abhows atudles tewe | Lhus, shown Shet, 1n sinllarity
with Yioowr fosdbask sretenms, the anslogue megative feedbeok wmay
e waped to Inprove sopglderably the papformanses of diffsrent
sypes of Yime and sepllitude guantized systens.  In gespling oire
gulta, the use of Toadbmok sinplifiss the problem of dealening
he wimost Menl filzers and an eoonome of the bandwldih resulre-
wpents 1z oblelned Por s sertain oleass of wideband alenals. @
gimple aznlitude 1isliter nay e used 52 franemit a conbtinuoug
alpml 1v ke Porm oF o Swo-lewel alema)l only, Lhus saving the
maadars more Dwmste So the effeet of ohanpe) aoliaee and other dig.
toptions present fo She ehaln of weplifying sireulta. For the
purnoms of the bandwidth eompregsion of sowplex signals, the uge
of the two-lswel guant luwsr almplifies sonsiderebly the slsborate
divinion and wultiplicstion olrouitse, st She sete Lime wmeaping
the intelligibility amd guality, in the csss of apeesh, aetisfao~

tery, for a fregusacy diviaion of »% lesst Tour,

in dlettel wodulatlon gyetess, also, St ef foat of the
gimple westive Tesdbaor o %o %mm‘m bhe BNE oroperties %0 a
' 2FY of Ghe importent Pegults of the AN/
34-POM apd POM pratems is shown in Tedble IX, where a relative

large sxtend. 4 99

ammpurison in tersms of the eoding efficlensy of different systems
say be mede, 1t le gven thed the & - & ¥ syaten, whoere wgabh eoder
ig o twoelonp optimised AN, bas the dbest HHR and dynmeis range,
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and abt least bthearstieslily, the optimum & - & ¥ will be guparior
to any other existing Adlgital syetem. The aimpler 99.PCY and the
aso¥ent innal POV hewe slao Imoroved theouph the upe 0F gualopus

tapetive Cacdtaek, Suah opt Lmizsd syetems may be used Por dlgle

tal procesaling of high guality TV and widehand PO alenals.




