-1- . METHCD FOR MCODULATI NG SI GNALS FOR A COMPATI BLE

TELEVI SI ON SYSTEM. The preésent “i nvention relates to a nmethod. and a
.device for nodul ati ng and denodul at i ng transmi ssion sub-channels for’
conpati bl e t‘@e%é@%%@ystem The net hods usedPC‘n/ERQZK%ﬁmdew ces

for digital modyethioan aah uabev:bs FQR s.baa@.h%ﬁgc Bn@s akma%ﬂ%aa@ bed for
exanpl e in Patent Applications 638 3 filed “in the

nane of the Applicant WW‘FH%PHGpFH@“PR&‘b#R&'r? el ements of the

signal tofbe transnitted icompapibiet tedavispanakeysteansnitting a determ ned
nunber gjﬁ ynbol s. Wth such device [sic] the receivers which are
desi gne work at image resolutions nuch I ower than those of the images,

transnitted at the tFh@shresent énvention zmlakesstiovel wetihgd rnndjm:t i on
cost becausedwﬂ:é dfapd%aaﬁétfﬁgr Agsd INflnddu TSt gx&f € ftldd i ckets

of binary ele they receive, wthout takin nt o account the | evel
of resol utiof% Tc ﬁ%n?irﬁgggrr%s?wgﬂt-b? lenkelevisien. sygt@®er, in order to

cut receiver product'rne chetBodsi niﬁééd:c cod i qﬂfeéq“wm} dthéﬁﬁéshOffaflle |
receive ch &L as o t. fromthe denodul ati ve al ready
been pr%@ose‘é" ?BiBgFPEa leyiplon signabs guchgas | %e filed
in the nane déschabéqsptfpcardxaniaime:.xdepatentrmbplu.ba}tG.stlm 638 (808 i cul ar

to use decodgrg \A@lgflaaﬁ@salfli&? th I ear}%_“Less faxq: L%pt]lrggaé‘mer t he

resol ution of the receivers, even e resor utton toded by
t he transni s@pPpfisbddn |95T-‘<§Fmatgarthe blnath@J@mam:fs tdaé ltheerangnal s to

alleviate !hgodbar 8¢ahdnittsadiaRbagatkets @ Bach Belekdt? tAdM £ 1536
speci flf demd&é@é%lnedangllﬂ\:/gp ofe ngmbo 1s. ’
With such device [sic] the receivers which are
deSLgned to work at image resolutions much lower than
those of the images transmitted at the transmission
end, have an excessively high production cost because
20 their demodulators are designed to restore fully the
packets of binary elements which they receive without
taking into account the level of resolution of the
images restored by the receiver. However, in order to
cut receiver production costs, simplifications to the
25 decoders of the receivers which are coupled as output
from the demodulations, have already been proposed in
Patent Applications 2 643 531 and 2 654 887 likewise
filed in the name of the Applicant. These devices make
it possible in particular to use decoders which are all
30 the simpler and less expensive the lower the resolution
of the receivers, even when the resolution of the image
coded by the transmission coder is greater.
The aim of the invention is to alleviate the
aforesaid disadvantages, in order to allow each
35 specific demodulator of a given level of image
resolution access to only the information strictly
necessary for demodulating the image having this level
of resolution.
To this end, the subject of the invention is a
40 method for modulating and demodulatiﬁg transmission
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resol ution access to only the information strictly necessary for

denodul ating the image having this level of resolution. To this end,
t he subject of the invention is a nethod for nodul ati ng and denodul ati ng
transm ssi on -2 - 2 5 FEB
1997 sub-channels for a 2c tﬁﬂﬁ@e' algg.‘t?.ﬁl a t&ﬁ@éi&ﬁ e
digital teIeV|S|on system characterlse consjsts in

associ ati ng EMSEﬁEbltuﬁbaﬁkcﬁﬁﬁlﬁgﬁhasén[er??%tmntﬁtead%PQEtﬁY%J Wrd  of

the televi Sh@ro:.S.tﬂﬁé' antanpbgtﬁdanasg tdredl, aaghdde gppuUMith tewctpairs
I nto packets . ma d to_ the Ie Iutlon of the rgce|¥grs ﬁg .or der

to form a T ﬁﬁﬁ i ng¥°% gné? (Bﬁ t eB&FFS conPAPRBE i n"Bach packet .
The subj&ct bfanbmithedptiamdi s.ml gooupilegi ctehé opaiims edBhOi rRACKRLS

af or esai d {n?@éhed to . thg H%Rre&@a%ctz"eféoigiﬁ%rﬁf& ady@ 't aaesvdis t e

I nvention w g he ai d_of escription which foll opws given
i n connect i oRT#PEL ERe GPFECh%d mPAYL AbANGH; BHgRabr LEPR. the paixs e 1

a diagran1tocbhtashéatQntbacnrpaekate of nDduIatlon i mpl ement ed t hrough the

TN g S et $6 B i "y BEgo e ddiader

spectrumof a hig
Figure 30 anfprlmmpiamenglggoupEngfotepa¢demstbodpIy|ng with the splitting

tree of Figure 2. Other Fbﬂﬂiﬁctérlsﬁﬂcsenbﬁd'”§&§an9£ge§ &P"Pehé bl e
denodul at or according tq the 1nventig t he nbdul at| on, di agram

represent ed ARVERgLPB 3”4%1%ﬂﬁﬁg?uﬂ%tkkﬁﬁﬁi%ﬂ%h8§eqﬁ9r????ﬁﬁ?ﬁkpﬁonplex

pl ane are asghébht eﬂom&laseaﬁlwh gihal comiiéc®ion havilt exhel catsaghed to be
transmtted. ,Therefore §r constan% anplitudes Ak the anplltude phase

pairs (A[erFl]ra lF@Frrk} Féprésen

Figure 1, a diagram to illustrate the principle
of modulation implemented through the invention.

Figure 2, a tree for splitting the spatio-
temporal spectrum of a high-definition television image
into sub-bands. _

20 Figure 3, an illustrative grouping of packets
complying with the splitting tree of Figure 2.

Figure 4, an embodiment of a compatible

demodulator according to the invention.

| In the modulation diagram represented in Figure -

25 1, an amplitude Ay and a phase ¢y in the complex plane

are associated with each digital word of the television

signal to be transmitted. Therefore, for constant

amplitudes Ax the amplitude phase pairs (BAy, ¢x) are

found to be distributed over concentric circles as the
30 phase ¢ varies.

The method of transmission according to the
invention consists in grouping the pairs (Ax, ¢k) into
packets each corresponding to a level of resolution of .
a receiver. On fixing at L the number of symbols

35 contained in a packet, the grouping within each packet.
' can then be effected in a way similar to that described
in Patent Application No. 2 638 3206 [sic] by carrying

out on the pairs (Ax, ¢x) an operation of the form:
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‘found to be distributed over concentric circles as the phase [err]\k

vari es. The met hod of transm ssion-according to the invention
-consists in grouping the pairs (Ak, [err]k) inte packets each corresponding
to a level of resolution of a receiver. fixing at L the number of

synmbol s contained in a packet, the groupihg w thin each packet can then be
effected in a way simlar to that described in Patent Application No. 2 638
3206 [sic] by carrying out, on the palrs éuA[qrr] [err]k) an operation of
the form - 3- l arlgl r éilesent i ng a signal for nopdul ating
a sinusoidal carrier waye A{k .ef requegcy . Th¢ advantage of
proceeding in this way 151 it allows im"redl ate decoding of only the
transmttgd packets corr d‘ondl ng to each specific resolution of a

recei ver. °I ndeed, as descri bed in Pat ent Appl i cations 2 643 531
and 2 654 887 anid i:senmsséﬂntmg haomglgqaartfcbt ombdgiabingha teiwécidmlsi gnal
I nt o sub-band deeod GV S Qdvaiit code
just the dat a%o e s&égﬁndgeco% egg) o thg¥1§ own resol-uti chf In

ot her words, chaﬁsiw@ ofip fEkks o wad e\w3| ﬁ'»mi(je aldavsi skimediatenel a
portion of thaefclw B¢ 8hly hehentaiimimitteldr wéﬂsedcd:fr@é@&adi&greduce

SREER oot e e Lo rat TR
I'i nes and col dessrdbedn odngi nRatebEtY mpgb;.catﬂensderz nGd3h%edlt o amd s
hal ved 2 654 887 it is possible through partitionings of the
television signal into sub-bands to match the decoders
of the receivers so that they decode just the data of
15 the sub-bands corresponding to their own resolution. In
other words, by tapping off from a television image
transmission channel a portion of the throughput of the
information transmitted in order to reduce it to a
lower throughput while conveying a compatible imagé of
20 lower resolution, as is the case for example for an
image containing half as many lines and columns as an
original HDTV image, a decoder matched to this halved
level of resolution can decode and display a compatible
image with a much lower production cost than that of a
25 complete HDTV decoder working on the whole HDTV image.
Thus,. as shown in Figure 2, the spectrum of the
1250-1line SHD. signal which is represented in a two-
dimensional Fourier space containing horizontally and
- vertically the spatial frequencies of the image,
30 measured in cycles per image width and height, can be
partitioned into sub-bands corresponding to the SED
(625 lines) and VT (312 lines) standards in such a way
as to associate a correspond:.ng decoder with each of
the spectra SHD-SED and VT, and to be compatible with
35 the partitioning into packets described earlier by
applying to each decoder the (A, ¢x) pair packets
corresponding . to its level of resolution. As shown by
the partitioning into packets of Figure 3, it suffices
to organise the sequence of packets into a first packet
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“level of resolution can decode and display a.conpatible image with a nuch

| ower ‘production cost than that of a conplete HDTV decoder working on the
_whol e HDTV i mage. Thus, as shown in Figure 2, the spectrumof the 1250-1ine
SHD signal which is represented in a two-, di nensi onal Fourier space
containing horizontally and vertically T He spatial frequencies of the

| mage, neasur edrivespotdingodio ithegpadirdt {20d ¢hgi @it ter'mestﬂa-Fhandpned

i nto sub- band§__ rrgsg%@ghgtgoéé)cﬁ&e §F‘Pr£§§§?‘#}é€§ 8an&‘degog es)

standards in suc asSocCi a ’each
of the spect rdk&;HDOSEDtimI \eempiementayy ¢ @exddion e off t H’-hehe moe'tlmmml ng

| nto packet s deagingede ek ke Wi Appbitin! Bocadly dgaed é&%u%[ﬁ?]om oy

[err]k) pair pa correspondj to |t evel resol u |on
the parti ®i oni H@‘anlﬂ-tYo E%ck%%%s’lﬁ-t F%@uPe erFit é%f’zf’f?ﬂ%

szquence of p&qieetpam%] o %y f i1 E :ﬁcﬁﬁé comp lemenf}aryh port:.onb stD%l toh

- correspon the pairs err err] of t.he su nd. then a

second packet qz&ﬁg %@B %&%" f‘% ﬁertl F Tl’é?rﬁg)b of PEH

g(égp!sgggtnﬁ a;ny t{acl:n:madﬂ.f:)ll:c a{ I;guaq:rkcmmlarwag.dlmgsﬁ r d::cjtépeogtdeﬁecbetmemt E)htehe
u i

pairs (A[err] err?’%} )éft flie co &%é 1{rg:'tarEm"l:"?\g'IE @hﬂﬁ%%&!

spect r umion odamals fand, ’Fh@ SHBI@B cﬁ‘ﬁ#lﬁa@w Algnad sy Fherefe¥eal nust

be provided bwwwebnly ehde&nterhaamem trelllat i QiHOIElkééélg

signal s and the"‘ﬁ?ﬂ neI %‘éjs% ‘b’éc nal Ehté an %ﬁ?fﬁangf’SP awéng only

t he i nformati &
access to all m&pmm“l:ummtdi)rthﬁs téuls-cﬂlmnxdianrnﬂcax&a::adse:n]ty dis tas to

dermodul ate a &%gﬁﬁﬁ.#b@ r84ub8§ fhibek ! EfCQ:FWk@i:'sty its (QGhsPYx{€guced.
A correspondi ng denodul ator_t1s represented In“Figure 4 1nside a d’és d line
1. It indPuded= thaxehy reduced.
A corresponding demodulator is represented in
Figure 4 inside a dashed line 1. It includes a device 2
for . acquiring the wave  form _transmitted, <formed
principally by an analogue/digital converter. This
20 device can be the same whether the demodulator be
capable of demodulating the total throughput of the
signal applied to its input or merely one sub-channel.
The demodulator 1 also includes a buffer memory 3 for
the signal samples provided by thke acquisition device
25 2, and one or more demodulation processors 4j...44
coupled to the output of the memory 3 by way of a data
bus 5. ' : , | '
The memory 3 makes it possible optionally to
process the samples acquired by the acquisition device
30 2 at a tempo which may be slower than that at which
they are distributed by the acquisition device 2
especially when the demodulator demodulates only a
portion of the packets transmitted. The processors
41...44 carry out the calculations required for
35 demodulating the symbols transmitted in the packets,
each . proceésor preferably being. dedicated to one
specific packet type such as deiined earlier. These
processors are for example signal processors programmed
to carry out fast FFT calculations on samples read from
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for acquiring the wave formtransnitted, formed principally by an

anal ogue/ di gital converter. This device can be the sane whether the
.denodul at or be capabl e of denodul ating the total throughput of the signal
applied to its input or nerely one sub-channel. The denodul ator 1 al so

i ncludes a buffer nenory 3 for the si gnal sarrpl es provided by the

acqui siti on d&fecanemoxyiy3 pnEFSr heFee deshgpaitingorthe ;kgenithm known
4[ err]..4[errlascotid edrastt PougdeRUITrAn sl "6t it ik Q-if awl féfi‘ buls
anpl es

es it pOSSI Ie 0 tlonally t'o proge
acqw red by tﬁ@%ngﬁl s??}‘ﬂﬁ g %lW%?nﬁétéﬁém L? han
that at whi ch fildyrages dumén@mewbgy nhe. amnursnns/m dmmmepabzﬁasédal ly
when t he no at nogyll aLggeOnliy 2 ti,Q ets tted.
The proceg’goryq esr)%ﬁ 4€£rr i§car rJ'y)él u%r tq]&)é) %@%ﬁf‘f% D?‘%‘hﬁ#‘ne
for denodul at [GRFmURLCAtHonss fundamenteds | n and pa@lp@ﬂ&cata.dmsp'r ocebgor
preferably beigamiad Rt t;shmrlesﬁéaf% Q@Hif'é HAPE, Shcthis fipf LRgd
earlier. These, progcessors are for exanpl e sl gna processors pro armed
carry out fastd%f’\dc"gﬁstﬁﬂ HEGH"Sh etgvision signal h@nrrermry
'3; FFT here desiginainely Labedledr 5t hm lmga&eaa tahm FadistPibitds the
ent1 11 ed Pe” Foiid. Tadesditt "oy, SheyAeneAplar don HRRe s hiodtay
SYBEX or el se dompatibiekl et icdmpd etdngiairyl 8c derwdietat.i ons- fundarrent aI s
and applications” by Bernard Skl ar published by Prentice Hall.

Natural |y the denodul ator receives the nodul ated tel evision signal on a
channel labelled 5 in Figure 1 and redistributes the

D_I-D.
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"sanpl es processed by the denodul ati on processors 4[err] to conpatible 7 or.
conpl enentary 8 decoders. : -

- CLAI M5 1. Met hod for nodul ati ng and denodul ati ng transm ssi on
sub-channel s for a conpatible digital teleyision system characterised in
that it consists in associating an anplitude Ak and a phase [err]k with
each digital word of the televisteMM&|gnal to be transnitted, and
.in grouping the pairsmethedr]. fc¢¥ r] knodiliftDegket anant chigndduldtindgvel s
of resolution_of the receivers i ordir t% form a nodul.ati.ng sj yﬂ from
the pairs contPRERLARLEI.H SRskbaRngls ~ Tog.: fj chEmRtiHE digihat 1
char act er i-sedtiedeviiationaslystempacheiracitengeeds inathia¢d itk condistst dome

nodul ati ng . si T t dinhg ejt e, of [ or 2,
char act erlgsedg%%k.’tc= étu{lﬁe Ac\%rr%gﬁ}gfgalérrg sg'%.e%i gaeé_sglo ki HgtgHBg,acéED and
VT standards. ddgital pewpadl at@f the tedgvdsden ngsignat nkehode

according t0 g@AneRdteed) dAn® in! Grbugiing AEher pades N(APAL ¢kh) CHEW | ses
an acquisition device 1&%): %or sqarrpl kﬁgg _rl_geegodul ation |%nal S V\?I cr}tﬁl_s
obt ai ned eachPB‘F‘iﬁ’f sMatehednre (toec B Fﬁ?ﬁﬁiy 3P 1 OF tMing
the sanpl es precedsversy inhereguits ticom dewozinl(@)i negydsigna le fatomrithe
derodl 24007, Bl Sbsaliledpl JaicolBigey (9 proortional In nuber to
2. Method according to Claim 1, characterised in
that each compatible image is carried by at least one
modulating signal.
3. Method according to either one of Claims 1 or
15 2, characterised in that the couwpatible images are
imgges of the SHﬁ, SED and VT standards.
4. Demodulator for implementing  the method
according to any one of Claims 1 to 3, characterised in
that it comprises an acquisition device (2) for
20 sampling the modulation signals which is obtained each
of the sub-channels ([sic], a burfer memory (3) for
storing the samples provided by the acquisition device
(2) and at least one demodulation processor coupled to
- the memory (3) proportional in number to the number of
25 packets demodulated per second.

* c- L M S *.
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