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In digital systems, whether it 1is trensmission or storage, the
- spectrum of the signal is tailored to satisfy constraints imposed by
the channel transfer characteristics or other system requirements.
Spectral modification with special features such as spectral nulls: and
spectral lines [1] Vs also required in a number of other lppticaﬂona
- pilot insertion, timing extration stec [21.

The simplest mathod of shapinq ] frcquoncy spectrum uses conventional
filter networks. © This approach, which is malnly used in analogue
systems, provides only a Llimited flexibility in controlling -the
spectrum. The other means of controlliing or changing the frequancy
spectrum can be explored using;

(a) waveform shaping

(b) modification of message sequence. .
When we deal with digitel tnformation a varfety of spectral
characteristics can be obtained for a given data sequence by a proper
selaction of waveform shapss (not necessarily digital) for the message
symbols. These waveform paterns can be stored in a memory at the
transceivers. Depending on the type of pattern required, this might
slightly increase the complexity of the terminal equipment.

In the other spproach, modification of message sequence, we examine
the ways in which a binary signal can be modified to accommodate more
redundant {information and still preserving the category of digital
signals. . That is, even after the modification the waveform should
remain digital, This may be achieved by wmodifying the original
message sequence so that it would introduce the desired features into
the frequency spectrum of the signal.

This technique has & number of adventages:
The spectrum is controlled by introducing redundancy
" in the time domain
the modified time domain signal remains digitat. b
The modification process can easily incorporate other U
facitities such as error corrections/detection.

In this paper, we propose s novel technique fin “which frequency
spectrum s controlled by digitsily modifying or recoding the original
.data sequence. Thsoretical anulys\s and the detailed results of these
studias will be. reportod in the full paper. :
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