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Communication\nkeeps a weather forecaster informed of conditions measured by a multitude of
Sensors.

\nIndeed, the list of applications involving che usc of communicasion in one way or anoiher\nis
almost endless,\n\f2\uOObb BACKGROUND AND PREVIEW\n\nTn the most fundamental sense,
communication involves implicitly the transmission\nof information from one point to another
through a succession of processes, as described\nhere;\n\nl. However, as the transmitted signal
propagates along the channel, it is distorted\ndue to channcl imperfections. Moreover, noise and
interfering signals originating from\nother sources are added to the channel output, with che result
that the received signal is\na corrupted version of the transmitted signal, The receiver has the task
of operating oa\nthe received signal so as to reconstruct a recognizable form of the original message
signal\nfor a user.\n\nThere are twa basic modes of communication\n\nl. Broadcasting, sihich
inyolves the use of a single powerful transmitrer and numerous\nreceivers that are relatively
inexpensive to build. Here informationbearing signals\nflow only in one direction.\n\n2. Pointtopoint
communication, in which the communication process rakes place over\na link berwcen a single
transimivter and a receiver. Indeed, it is for this important reason that much of this book is\ndevoted
to the statistical underpinnings of communication systems, In so doing, we develop\namexposition of
the fundamental issues involved in the study of different communication\nmethodologies and
thereby provide a natural forum for their comparative evaluations.\n\n \n\n\uOOca Primary
Communication Resources\n\nTn a communication system, two primary resources are employed
transmitted power and\nchannel bandwidth. The transmitted power is the average power of the
transmitted signal.\nThe channel bandwidth is defincd as the band of frequencies allocated for the
transmission\nof.We may therefore classify communication channels as\nponver limited ox band
limited.

https://www.saenger-ohg.de/wp-content/plugins/formcraft/file-upload/server/content/files/162840ffd
7a5d1---Buffalo-1s-250gl-manual.pdf

For example, the telephone cirenir is a typical bandlimited\nchannel, whereas a space
communication link or satellite channel is typically power\nlimited.\n\nWhen the spectrum of a
message Signal extends down to zero or low frequencies, we\ndefine the bandwidth of the signal as
that upper frequency above which the spectral content\nof the signal is negligible and thercforc
unnecessary for transmitting information. For\nexample, the average voice spectrum extends well
beyond 10 kHz, though most of the\naverage power is concentrated in the range of 100 to 600 Hz,
and a band from 300 to\n3100 Hz gives good articulation. Accordingly, we find thar telephone
circuits that respond\nwell to chis latter range of frequencies give quite satisfactory commercial
telephone service.\n\nAnother important point that we have to keep in mind is the unavoidable
presence\nof noise in a communication system. Noise refers to urtwanted waves that tend to
disturb\nshe transmission and processing Of message signals in \u00e0 communication system.
The\nsources of noise may be internal or external to the system.\n\nA quantitativo way to account
for the effect of noise is to introduce signaltonoise\nratio SNR as a system parameter. For example,
we may define the SNR at the receiver\ninput as the ratio of the average signal porver to the
averagenuise power, both being\nmeasured ar the same point. The customary practice is to express
the SNR in decibels\ndBs, defined as 10 times the logarithm to base 10 of the power ratio. For
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example,\nsignaltonoise ratios of 10, 100, and 1,000 correspond te 10, 20, and 30 dis,
respectively.\n\n \n\n\u00c9 Sources of Information\n\n\u201cThe telecommunications environment
is dominated by four important sources of infor\nmation speech, music, pictures, and computer data.
A source of information may be\ncharacterized in terms 0\u00c9 the signal that carries the
information.

A sigral is defined as a\nsinglevalued function of tie that plays the role of the independent variable;
at every\ninstant of time, the function has a unique valuc. In the sequel, we elaborate on different
sources of information.\n\ni Speech is the primary method of human communication, Specifically,
the speech\ncommunication process involves the transfer of information from a speaker to
a\nlistener, which takes place in three sucoessive stages\n\n\uOObb Production, An intended
message in the speakers mind is reprosented by a speech\nsignal thar consists of sounds i.e,
pressure waves generated inside the vocal tract\nand whose arrangement is govcrned by the rules of
language.\n\n\uOObb Propagatiom. The vocal tract consists of a tube of nonuniform\ncrosssectional
arca, beginning at the glottis i.e,, the opening between the vocal\ncords and ending at the fp. As the
sound propagates along the vocal tract, the\nspectrum ie., frequency content is shaped by the
frequency selectivity of the vocal\ntract; this effect is som\uOOeaswbat similar to the resonance
phenomenon observed in organ\npipes. The important point to note here is thar the power spectrum
i.e,, the distei\nbution of longterm average power versus frequency 6f speech approaches zero
for\nzero frequency and reaches a peak in the neighborhood of a few hundred hertz. To\npur
marters into proper perspective, however, we have to keep in mind that the\nhearing mechanism is
very sensitive to frequency. Morcover, the type of communi\ncation system being considered has an
important bearing on the band of frequencies\nconsidered to be \u201cessentiab\u201d for the
communication process. For example, as men\ntioned previously, a bandwidth of 300 to 3100 Iz is
considered adequate for com\nmercial telephonic communication.

\n\nii The second source of information, music, originates from instruments such as the\npiano,
violin, and flute, The note made by a musical instrument may last for a shorr\ntime interval as in the
pressing of a key on a piano, or it may be sustaincd for a long\ntime interval as in the example of a
flute player holding a prolonged note. Typically,\nmusic has ewo structures; a meludic siructure
consisting of a time sequence of sounds,\nand a harmonic structure consisting of a ser of
simultancous sounds. However, a musical signal differs from a speech\nsignalin thar its spectrum
occupies a much wider band of frequencies that may extond\nup to about 15 Klz. Accordingly,
musical signals demand a much wider channel\nbandwidth than specch signals for their
transmission.\n\niii The third source of information, piciures; relies on the human visual system for
its\nperception. The picture can be dymamic, as in television, or static, as in facsimile.\nTaking the
case of television firsr, the pictures in motion are converted into electrical\nsignals to facilitare their
transport from the transmitter to the receiver. To do so,\neach complete picture is seguentially
scarmed, The scanning process is carried out in\na TV camera, In a blackandwbite TV, the camera
contains opties designed to focus\nan image on a photocathods consisting of a large number of
photosensitive elements.\nThe charge pattern so generated on the photosensitive surface is scanned
by an elec\ntron beam, thercby producing an output current that varies temporally with the way\nin
which the brigheness of the original picuure varies spatially from one point to\nanother. The
resulting output current is Called a video signal.

The type of scanning\n\n \n\n \n\fSonrcesof Information 3\n\nused in television is a form of spatial
sampling called raster scawing, v\u00e9nich converts\na tiwodimensional image intensity into a
oncdimensional waveforma; it is somewhat\nanalogous to the manner in which we read a printed
paper in that the scanning is\nperformed from lefe to right on a limebyline basis. In North American
analog tele\nvision, a picture is divided into 525 lines, which constitute a frase. The start and exd of
cach field are also\nincluded in che figure. Field L is scanned fist, The scanning spot of the TV



camera\nmoves with constant velociry across cach line of the field from left to right, and the\nimage
intensity at the center of the spot is measured; the scanning spot itsclf is partly\nresponsible for
local spatial averaging, of the image, When the end of a particular\nline is reached, the scanning
spot quickty flies back tin a horizontal direction ro the\nstart of the next line down in the feld. This
flyback is called the horizontal retrace.\nThe scanning process described here is continued until che
whole field has been ac\ncounted for. When this condition is reached, the scanning spot moves
quickly in a\nvertical direction from the end of fild 1 to the start of field IL This second flyback\nis
called the vertical retrace. During the horizontal and verticalretrace intervals, the picture tube is
made\ninoperative by means of blanking pulses that are generated at the transmitter, More\nover,
synchronivati\u00f3n berween the various scanning operations at both transmitter\nand receiver is
accomplished by means of special pulses that are transmitted during\nthe blanking periods; thus,
the synchronizing pulses do not show on the reproduced\npicture. The reproduction qualigy of a TV
picrare is limited by rwo basic factors\n\n1.Two concepts, basic to formulation of theThe paritycheck
bits are included for the purpose of error control.

Methods for the generation of these codes and their decoding arc discussed. The book also includes
supplementary imaterial in the form of six appendices asAppendix 3 presents an introductory
treatment of the Bessel function and its modifiedAs mentioned previously, che primary purpose of
this book is to provide a modernThe material covered in the book is both broad and deep enough to
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