EP0490983B1 Description The invention relates to a nethod, a coder and a
decoder for the transmi ssion and for the conpatible reception of
standar di zed tel evision signals. 5 For the introduction of a 16:9
wi de screen format in existing television sfandards (for exa
SECAM NTSC) with the 4:3 format, the so-called "letterbox" ﬁg?%gg@%ssl
: di scussed (" VErbggggﬁb&ggmpgl|chke|ten und Entw ckl ungst endenzen bei PAL"
[ I nprovenment options and 10 devel opnent trends for PAL], G Holoch,
Paper FKTG 17.01.89 in Berlin and "Kfnftige Fernsehsystene" [Future
tel evision systens], E’heN'u‘.hkrbﬁltimblatEGF Bgoch- metR8dKi aoteabri knd4ard

ear, No. 6/198 des _al,ten PAL" [ The w pat hs t he
| ol d PALL. 15 el g Gk the v%%??@?““ﬁ&ﬁ’k‘scﬁ or'7 §BRoch p?ﬁ?%
- met hod, the entreeeptepureflstandardozedftaﬂevielanredgnaaag is presented
in a conpat ghl e manner gq tEﬁ 1&&8&&&%!?6::%%@&%“ '&%d@bﬁ?eéﬁeféﬁééd

with not through visible re content upper ower

edges of the pi dpuesisting r-e %ﬁeionrﬁweieﬁ%#@t sxampd e\ PAR .SECAM,
pi cture having f#Bchi ResSeh f @hee X! qorh&textéﬁét Igwce\a.qrea f ﬁ’lééi:Eei-baﬂ"f rom

the 575 active Ilngs in,the ;rane a Lans ttin egli Elnes
addi ti onal infoPfkBPEn 48 difcpfge tr p¥ef ﬁﬁ?ﬁFﬁﬁg moglich P?tﬁﬂovgnﬁnd
bel ow t he acti vEnpwitkilangsbendehzen bied! PALY n[Iﬁpzdvéhémceoye:toﬁbeand

- conprises 1 lin he ed trips e com, 2 lpnes.. This.Way
of present#ﬁg, 8§21 g%ﬁﬁg, ﬁgggﬂ?e Fgfnsaﬁgbfng fhéoig g #ﬁé%rinp#ﬁg 4:3
receiver 30 ha%, OlnﬁBeéneBerleeandugxﬁnﬁtygeoFdaneehﬂnsuene“nbrutuqeire
any re-famliarigabi98168 ”Iﬁfs dnis sl%f 1FS MuEYEE- ﬁ@h&ﬁe t :fn’-'btér%-ge u%; €

mb”plcture formats. correspo the ratiro o e or

lines to the reBiveserbrily 4574 kanT4 o geblhid ?P GP§t%ﬂﬁQnP%EPn Wege
result of e traaggnganlagnl i PAg,» S m@oem e gms agﬂ_r n.eHée a9 pmpel ver

pow eval uage (fe | 8T OLHRLLSY, T SULIS) LB SIS AL NP 128t 18, ELS®
' method, the entire picture information of the 16:9
recording is presented in a compatible manner on the 4:3
receiver with strips, which are filled with not through
visible [sic] picture content, at the upper and lower
20 edges of the picture.

This is done, in the studio starting w1th a 16:9
picture having 625 lines, for example, by extracting
every fourth line from the 575 active lines in the frame

_ and transmitting specific'lines as additional information
N 25 in the strips remaining as a result above and below the
active picture. The active picture in the 4:3 receiver
then comprises 431 lines and the edge strips each com-
prise 72 lines. This way of presenting, for example,
feature films having the 16:9 format in the 4:3 receiver
30 has, moreover, been customary to date and does not
require any re-familiarization on the part of the viewer.

Since the ratio of the two picture formats
corresponds to the ratio of the driginal number of lines
to the reduced number of iines, the geometry distortion

.35 as a result of extracting the lines is compensated for
again. The 16:9 receiver now evaluates the information
from the two edge strips in order to raise the number of
active lines, which was reduced to 431, to 575 once more



- 2 - and thus to produce a full format 16:9 picture. However, when every
fourth line is extracted fromthe 575 active lines in the frane, signal
st'ep changes are produced in the 4:3 receiver, these becom ng par- 5
~ticularly visible at diagonal or noving structures in the picture content.
"In order to avoid signal step changes, the lines can al so be vertically

~interpol at ed Inahaethﬁan&m iai:eaucuowetaml EBirhagonBrbl :slee&&kats in a reduc-
~tion in the vertical |n|t|on| the rfé’ecelvqs"ﬂq

that the picture conten CErVehe V B8 gBLrafsed, gﬁ‘é’&r in
a di sturbi ng nabther 535 taletidred Xianss vfn thee f&anlel,t wdgmdl tdtep pchanges
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receiver. In npat_i bl e HDTV caodi ngbfor br oadband zou et al.
| EEE G obal Tel BR@nhifesat FaRs @ o vertdcaldy sinkerpelatad impl theood,

28dlél 88, Vol Uﬁ?a?sn&%?%&ﬁ. Zﬁo&eier,2€h137nto%1d§.ﬂ.k11|90¢'é;ﬁlﬁé1giﬂalQl i‘é&v\zﬁoﬂl ng
and transm ssiop, o Si Wor ks i s¢ribed, in whic
with the aid of Qh OB\ &2 dFhen ?Bhif’ag&eg\lﬂég OB Egﬁrg sTESBLNEEad with
reduced deidni - 25 ti In érder arhatOoheipdiature icontientt alfl yheolltneantn
trans- mtted w | can
be used to recons r%‘g gt%gt%f$°%$tﬁde%§g“é 18°a° éﬂggagﬁgﬁé @Q #S%T\I
recei ver -are trhhsnﬁsﬁeaepﬁl‘&ﬁrad&hel @mli@n&m@f ﬂhﬂ-ﬂ pictuxe, cgnt—:mte
parts of a 16:9; 30reahQedBby Vﬁ?ﬁ@oﬂﬂn@@¥?§'d1§r@34i§ ERE "BlaRbRi L LELVARE

trafis- mitted in the addi {10 channel receliver in this case
reproduces onl yePEFesBPRiingly: tngreased 1nn8Re 116 19 e¢REVRT o HOWRYREed on

t he obj ect1sf stnessfysan35resu1rtg ﬂncemhlflalcanttuqnsg&mm apseeMirdrthe 16: 9
tel evi- sion_'sig 1t ze use @E a standard t Iev% shon gh@h neltu]\:/.\glch
syst em suppl i es %r tﬁ?%\% YRt PR (TR ®»P LE ko
t el evi sion rece@welttnnmpcompanisemm.thealéoﬂtémponarw k3| rprevwdrl6: 9
tellevi sion _ In "Compatible HDTV coding for broadband ISDN",
K.H. Tzou et al., IEEE Global Telecommunications Con-
20 ference & Exhibition, Hollywood, 28.11.88, Volume 2,
pages 24.1.1 - 24.1.7, a method for the digital coding
and transmission of EQTV signals in ISDN networks isas
described, in which, with the aid of a two-dimensional
DCT, the EQTV picture is extracted with reduced defini-
25 tion from an HDTV picture, is digitally coded and trans-
N mitted with reduced data. Additional items of information
which can be used to reconstruct the HDTV picture again
in a high-definition ISDN receiver are transmitted in an
additional channel. In this case, picture parts of a 16:9
30 format which go beyond'the 4:3 format are likewise trans-
mitted in the additional channel. _
A 4:3 EQTV receiver in this case reproduces only
part of the 16:9 picture content.
The invention is based on the object of specify-
35 ing a compatible transmission system for a 16:9 televi-
sion signal with the use of a standard television chan-
nel, which system supplies pictures in the letterbox
format with 4:3 standard television receivers and pic-
tures in the 16:9 format with improved 16:9 television



-3- receivers, in particular with a vertical definition which corresponds
to the original signal and with a | ow noise level. This object is achieved
by neans of. the features 5 specified in Caim1l. Advantageous

. devel opnments of the invention are specified in the subclainms. First of all,
rat the transmtter end, the televi- sion signal with the 575 active lines .

~of the 16:9 pi ctuaewardl giﬁlg@ﬂtmémﬁi@ﬂ Iayvtelttzeaeddehhmewﬁr&hseh 10

di t the f b f | e f
L1 s or m (DCT: SAFERPEPBARL SR b, RASEORAL (RASARL 9L IRSH b LPEIROLER (e

ei ght coeffici eIhbvemr.oduced in each case, the fi rst to fifth are

respectively conbi ned Vbt Bgydae 181 A0kDeyed 6 madhi oF AL £0ENI00 7 ©

subj ected to an inverseé ansform havin SIX ergo
di gi t al -t o- 8nal specdfdedsiion Claimrb. |A§Uméagapushde&@rl°@g}m Rf peketion

in the conpressgdyéft9oRl Qggrgpe&fgeaegﬂl thet Qﬁbélﬁz.ﬁﬁce' ver has virtually
the conplete 20 vertical definition. The sixth and seventh coefficients

| i kewi se undergo di gi taFlFﬁtaﬂﬁl%’glccﬂﬁ/éhﬁ sraggmitter: pads ntheckelovine
strips above angibfl #3ghaE ﬁmrm@ﬂ&&Wecuuhes 8f4tBer €608 VFicE@es not

eval uate the coeffi 2 i the str r.at h presents_t he
tel evisi on signaf %qgtfﬁ%éaﬁ&?g gRsE %é& *’gfff % "mrreﬁfﬁd V&Fhte*a DCT
t ransf or m h@s t dbrpecbpent in othe ohwemd - Qi) carebei doak, efiorggxamplég by

| ow or der coeff t &_)sildg th | e ve
only a 30 ?AEQ ?I tugfcl:ls reg‘nf?ﬁ%q‘t hgi\gl:éélgglgl ??Lfn? QP d# ?Efbl ng
pi cture contenthﬁﬁlnﬂeaslﬁnsghl qfaellgbtstan- dard receiver is reduced from

the outset. It SUff'Cesofotﬂéréﬁéﬂt n@oéfﬂi‘&iéﬁ@s ﬂfo&&ééﬁdsihg&)&cﬁe@é@é' on,
of ~hese signal compgnents. Virtually no increase |n noi Se oGcUrS,

5
advant ageous| y, 8¢ F€§ul"t°|ﬁ’-fFB BFey TRRETEIVeINisPeRbine d, wijth Jthe
reduction,1$he edghthuderhédet il oRdddfBivvilents @@ Sbubjected beor eshiced

using a inverse DCT transform having a length of six, undergo
digital-to-analog conversion and are inserted at the
corresponding position in the compressed 16:9 picture. As
a result, the 4:3 receiver has virtually the complete
20 vertical definition. The sixth and seventh coefficients
likewise undergo digital-to-analog conversion and are
transmitted in the strips above and below the compressed

16:9 picture.
A 4:3 receiver does not evaluate the coefficients
_ 25 in the two strips, but rather presents the television
v gsignal as in the above-described "letterbox" method.
Since a DCT transform has the property of concentrating
the signal energy in the 1low-order coefficients, the
sixth and seventh coefficients generally have only a
30 small amplitude. Aa a result, the visibility of any
disturbing picture content in the strips in a 4:3 stan-
~dard receiver is reduced from the outset. It suffices to
perform no reduction, or only slight reduction, of these
signal components. Virtually no increase in noise occurs,

35 advantageously,. as a result in- the 16:9 receiver.

Instead of a linear reduction, the amplitudes of
- the coefficients in the strips can be reduced using a
non-linear function and increased in a correspondingly
inverse way in the 16:9 receiver, in order to reduce



non-linear function and increased in a correspondingly inverse way in the
16:9 receiver, in order to reduce -4- their visibility in the 4:3
recei ver ‘even further. As a result of the non-linearity of the reduction
and increase (larger anplitudes are reducedgto a greater extent than
snmal | er anplitudes), any increase in noise in the 16:9 5 receiver is even

| ess than in th%hﬁ&§erE1%ﬂﬂiﬁsaHJfQ§ﬂ§t4(§1fﬁ&hif@feéﬁén fArtHOFOVRE a
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‘from the edge sggaggtgg bRgeshededlgel.ne sixth and seventh positions, the
original eight DCT coefficients recovered-in this way are subjected to_an

i nverse DCT transform af® ifpEcved feasiveiohaving R rpichenei figresttAdt in
the original sigeab. oee‘:iuarummeaaeaaeﬁh ghieh t@ralzﬁce@nawgaaamuebﬁamn
the 16:9 picture_is il abl_e mngg g et.e ve tlcal flnlthgn andfngise
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4 ~2hows a bl ock di agr 6: 9 coder gh shows a
t

_16.9 decoder F|593832§ﬁ8ﬁéyaﬂﬂﬂé@ﬁﬁ?ﬂ4”€$§

?365. i

KAOWEheFi 0.
di agram of a

apgh iBRY $IER EOREEISARBER |

directi on agai ngrof |tight darekoseriifis3tare Fiihhsettedhont !tite awdsale &Adr gy

distribution in

stexr}gnth positions, the original eight DCT coefficients

recovered in this way are subjected to an inverse DCT
transform and inserted at the position corresponding to
that in the original signal. After subsequent digital-to-

20 analog conversion, the 16:9 picture is available with
complete vertical definition and noise which is increased
only insignificantly. -
| An exemplary embodiment of the invention is
explained below with reference to the drawings, in which

- 25 .Fig. 1 shows a picture in the 16:9 format
o Fig. 2 shows the picture of Fig. 1 with a vertically
compressed active part and additional information
in the two edge parts (known)
Fig. 3 shows a representation of the active part of the

30 picture of Fig. 2 in the 4:3 receiver (known)
Fig. 4 shows a block diagram of a 16:9 coder
Fig. 5 shows a block diagram of a 16:9 decoder
Fig. 6 shows a dark picture part moving in the horizon-

_ ' tal direction against a light background
35 Fig. 7 shows the average energy distribution in the

coefficients of a DCT having a length of e_igh_t_

Fig. 8 shows the energy distribution of the coefficients
in the compressed video signal with a dynamic
picture content.



coefficients of a DCT having a length of eight Fig. 8 shows the energy
distribution of the coefficients in the conpressed video signal with a
dyham c picture content. ~ -5- Fig. 1 shows a television picture in the
16:9 picture format, such as is produced jn-a 16:9 studio, with a circle.
Figure 2 shows how the television picture of 5 Fig. 1 is vertically

compressed in the area 3g.n B kAGWS 46 Lot BIkEREe515 aald vegkbnes
in Fig. 1, 431 lines are produced as active picture pi\rt 20 for a 4.3
recei ver by rreaﬁécﬁPrﬁerft‘!%t'coWb?lés§Foﬁ%3£’é°4%‘?%r Bf a1/ :Spptudio,

conpression i s agehoanmedrblerenoving every 10 fourth line fromthe
picture of Fig. 1 or by_vertic i nterpal ati on. The. gepnetry _af .the cipcle
has changed as a resul tFESF“Fﬁea%boﬁgﬁpggsi o %%@ I?ﬁ%%’?%ﬁ%ﬁe&”‘fcrté’fﬁec h%E
picture parb 20Figr fLhis|verticallyrechpressied ddh rithe arxdac 20612 acknownr,
are transmtted;asqa [ ti b N kDt gQsStriqps and
22. Fig. 3 shoméat'ﬁa?" a 43 ?ggﬁéi \4/:2#e rssz?o%éggget Eg'ntae\g)i% gé'?% 79 o%i%he
picture of Fig.linps axe pxodured R aftiyeapigtunet PRYSF 20hdEay ra| ¢:3f

tFi gi hl i4$3r fe ei'tEéE!i.jvSBfGQY:JﬁeQﬁ?i i/eg&a%ﬁew &lsza' 985§i?ﬁh3y1§3 tEaétewfaéfF 20
o the 4; or y g factor o . e conpl ete picture content of Fig.
1 is avail abl en?@a v r COpRTeRBinn, o] c PerFormed, PYcMemaving J8¥eTYt h

bl gck 5}1 ri peh31feaglt_32 ldnet _rﬂ-awpeheap_dchgwgr ol gebg Of 1t I&-S[B}etﬁé:etiéﬂl
that t t t t
become visi bl e TRESBPLRKHBPRo T RE AErReFEY nE, LS S8 AR rBRSTrdctecc
inits anplitude resulbt of Sheocempmession.n Thee Miresk eremdned bfzak thei on
(between the syBEcLayel gadd 12t NWaCtneCights HRENTed BU:LMddGai Ry gh! ON

of fhe addition ignal results In a worse ﬁ‘g -to-noise ratio_in
the 16:9 recei vEpebck®i e reraiveryuparpnpecneRitied| ami 38, giditional

addi tional 190i sgigfiatOofhatnedtwd bBgeSBReEpHONRI Ann2bhe video signal .
Fig. 3 shows that a 4:3 receiver reproduces the
active part 20 of the picture of Fig. 2 in the area 30.
The original geometry of the circle of Fig. 1 is re-
established by horizontal compression of the 16:9 format
20 to the 4:3 format by a factor of 4/3. The complete
picture content of Fig. 1 is available to a viewer, but
with reduced vertical definition and with black strips 31
and 32 at the upper and lower edges of the picture. In
order that the additional signal contained in the strips
_ - 25 does not become visible in a disturbing manner, it must
e be correspondingly reduced in its amplitude in the 16:9
coder and be in the blacker than black region (between
the sync level and the black level).
However, extensive reduction of the additional
30 signal results in a worse signal-to-noise ratio in the
16:9 receiver because of the superimposed channel noise.
This additional noise is contained in the space domain in
the video signal.
In a 16:9 receiver, the additiomal signal in the
35 edge strips 31 and 32 is correspondingly amplified and,
together with the active picture part 30, in conjunction
with the horizontal 16:9 expansion, forms a picture as in
Fig. 1. '
Fig. 6 shows a dark picture part which moves in



In a 16:9 receiver, the additional signal in the 35 edge strips 31 and 32
I's correspondingly anplified and, together with the active picture part 30,
i n.conjunction with the horizontal 16:9 expansion, forns a picture as in
Fig. 1. Fig. 6 shows a dark picture part whgch noves in -6- the

hori zontal direction against a |ight background. Since the fields represent

di fferent novenyie PH8SESohbal hed:.z‘lécﬁfilcﬂ?' BgadRisk00a qqrgxﬁ:spsaekgeoeﬂaes
have a conb strugture. If evS % fourth I|ne‘#s now extracted 5

exanpl e, from sfdfce it (Fepresent |Jitferent ’FﬂY%‘F‘?%#eﬁbésﬁat i8r ns

are produced inthed ihtieadaicditig ndtivdlercorresponding hedges anaveaacubabe"
di splay can be ch| gﬁed | he 4:3 T ce| ery usi ng vertical, i nter(F tion
R bp

filters. Howevef [ 8§Fr¥p C Jfﬁ)%n t 8O SKpractke 8%as a
result of this; etxlauplar.e fr:sm rsg:cdurang;outé:codtn'gcturehe cﬂ&&'hecvn.séblend

result in reducq Uhee'tllced o bl arll pirbatediesh b AT Bca8Tly . 1p

structure that, cture gua In the ver I rection, the

15  hi ghest poS¥EsEe gPeqﬁEﬁéﬁes‘:me tap bé'atC’r%ﬁQ'T edlilﬂ’t]#l’i nc@fe Pe: 9

receiver (Fig. @ahiavdd ntmec@{mr&%ﬂcbe% tading( Fe¢cibhl iAtetp814tdon
receiver. This %Qg.gl tion_can ”f using a suitable vertical transform
for exanpl e usi B ever, 19'he’r5|‘g° reiogl, pPachral, compenents 8re of

an aVeragelenergslxppnuerEs 73 m‘esxﬂrttlcﬁl thiansfeliey caekl imissing adueing
function of thegr gacYy IS Of o S such
_Fig. 6a, the hi %c%?li Hec% althe n%ghgnts }\'/engJa n%y'%iégai ﬁg}légged

absolute 25 vyexsicaledefdvitibe.basic pattern of the eight h co-

ef ficient | ikewise has $4CllA eyiidisieErap) mﬁ&%weseéu@t‘g{gﬁa&ngﬁaﬁ

| ength of eight, the spectral conponent IS represented e el ght
coefficient. The \@aqsk mgwrses@néétvhem/athe yextisad mrewﬁm

conpressi onsby aigheb® pekaible Erkehjliencivshhavd QSVBQtBrEEEmQEE§ﬁ|Bb€HtS
are renoved frO?thiEHQE ¢t9 receiver (Fig. 6a) and in the compressed
signal (Fig. 6b) for the 4:3 receiver.
This condition can be met using a suitable
vertical transform, for example using a DCT. |
20 Fig. 7 shows the absolute value 72 of an average
energy content 73 of vertical transform coefficients as
a function of the frequency 71. In the case of a comb
structure such as in Fig. 6a, the highest spectral
components 74 have a considerably increased absolute
25 value, because the basic pattern of the eighth co-
ot . efficient likewise has such a structure.
In the case of a DCT having a length of eight,
‘the spectral component 74 is represented by the eighth
coefficient. The value eight becomes the value six as a
30 result of compression by a factor of 4/3. If the sixth
and seventh DCT coefficients are removed from the eight
DCT coefficients and the eighth is put at the position of
the sixth, in the case of an inverse transform a comb
structure such as in Fig. 6b is produced. A DCT having a
35 length of eight becomes a DCT having a length of six.
Fig. 8 shows the corresponding spectrum of such
"a DCT having a length of six. The sixth and seventh
coefficient, respectively, is transmitted as an
additional signal in the strips 21 and 22. Their absolute



DCT coefficients.and the eighth is put at the position of the sixth, in
the case of an inverse transfqrma conb structure such as in Fig. 6b is
produced. A DCT having a 35 " length of eight becones a DCT having a | ength
of six. Fig. 8 shows the corresponding speef rum of such a DCT having a -

| ength of six. The sixth and seventh coefficient, respectively, S

transmtted asvalfieaddaté Oaa‘vaﬁltagébulsllyt @oﬁéfé@&e@ln@ME%ea?l%l 'and
absol ute -7- val ues .ar.e advanta eous gnpressed non- | i near ll%’ a g
ovpanded i n a cOFPRERBAIAY S PRTEREBORIYRBAT] HEVRFRS WREI 08 CHe BPAYr (o
achi eve a betteresefner;t dn@ier atd Oachieve a bettdr éig”lnabseovnoldees
not eval uate .t hes§ addi - tional signals. Since statistically on average the

absol ute val ues*3r*Phe hi gher-order DCT coefficients are significantly
snmal | er thad the | ower - Theded :BCraxwiivér doest potaevalsatehdvhese &ddgi-7, a

reduction of thejgnld s.‘ig-n\(ﬁié I n Pﬁg %Q?E}fgi:ﬂcgﬁ m gg Vé@é?%?e' Nehge

4: 3 receiver is unnecessa éh g y necessa he coefficients in
t he. edge stri psaRBQARERGED ge5|9£d pokighpreqrder\p oceﬁﬁﬁhféePhstﬂEe

space donmin, agigAikfeakBdyn saRled: éhanrahaeuombrzaleﬂac!pswéfbigher
15 frequenC|es which a viewer ercelves iofre noi s Such
noi se natural | y°4fBF8r p@8, ;;"1 P¥R 1P, & 9arn ddPt %‘l%‘tlﬁ EBRTENt

which is pl.esenledemst Hodi st@ét | @o. &@id4b&b6ﬁn§h&i&xﬂe dii.ngriﬂm od:3
16: 9 coder. | gvi n ex froma
canmera, in the E%ggf}'%rgrrg ﬁﬂ'ﬁg?éggﬁg | 0 ggflgﬁgignver ﬁrXI and are
witten to a nenory 42. Thaecoefiplietents dacrth@asdgef sbtrips a@nnbwequs-

overlyin i xel f { n ectegd to
VTG P ety 86 SSUSSGHANELY U BRI P ERG) el s

coefficients arw'bne'é@&% knpwn @ethed.hduy Fé&hem!P&ﬁ&rﬁ&nYPﬂ-HE&rP? ’Ebﬂ‘b?%ssed
in the cirgsit ﬂéquan&iaanwmcﬁorae viéwefXpERbeivesC gl PYdiOftEguénidgt i ON

y=lerr], x represegél.ngucﬂe gt nsalt r:]:%lll %:mtrue resentie‘ger hfess than
an additional p:.cture content which is presented with

distortion. .
Fig. 4 shows the block diagram of a 16:9 coder.
20 The television signals, arriving, for example, from a
camera, in the 16:9 format undergo analog-to-digital
conversion 41 and are written to a memory 42. The samples
in each case of eight vertically overlying pixels are
consecutively read from the memory 42 and subjected to a
25 DCT transform in the circuit 43. The sixth and seventh
g DCT coefficients are each sorted in the circuit 44 and
non-linearly compressed in the circuit 46. This can be

1/3' x

done, for example, according to the function y=x
representing the input signal and y representing the
30 output signal. The first to fifth DCT coefficients are
respectively combined with the eighth DCT coefficient in
the circuit 44 and subjected to an inverse DCT transform
having a length of six in the circuit 45. The output
signals of the circuits 45 and 46 are read into the
35 memory 47 and output via the digital-to-analog converter
48 as an analog, compatible television signal in the 4:3
format. '
Fig. 5 shows the block d:i.agfam of a corresponding

'16:9 decoder in the 16:9 receiver. The signals in the 4:3



30 output signal. The first to fifth DCT coefficients are respectively
conbined with the eighth DCT.coefficient in the circuit 44 and subjected to
an inverse DCT transformhaving a length of six in the circuit 45. The

out put signals of the circuits 45 and 46 _arge read into the 35 menory 47
~and output via the digital-to-analog converter 48 as an anal og, conpatible
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Th t put [ 2 di.gi -t 0- anal 58,
2 hn anal og i cFe, AEpbEcHE TR chis B@LLLS CLBLLERALDY AR RS AL, -
with different sedbehe sixtlh and|seventhcoefibicients :t-:!haﬁg%dcmm%l y.
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- signal i's bettef,;Moygngnt +RRaSEd B SBlRodP 57! ®Hhey are output from
the memory 57, via the digital-to-analog converter 58, as
an analog television signal in the 16:9 format.
For television systems with different numbers of

20 lines, the numbers are changed accordingly. For a televi-

sion system with 525 lines or 481 active lines, the edge

strips 21 and 22 can each contain 60 lines and the area

20 can contain 361 lines, for example.

This improved "letterbox" method has the follow-
- 25  ing advantages:

-t - The picture quality of the compatible 4:3 television
signal is better. Movement phase reversals and step
changes caused by altered scanning do not occur.

- The vertical definition of the compatible receiver,

30 in particular the static definition, is retained.

- The picture of the 16:9 receiver is less susceptible
to noise added in the transmission channel, because
the noise essentially affects only higher-order

. spectral values.

35 - Since all of the DCT coefficients are transmitted
virtually unchanged, the 16:9 receiver has the
complete vertical definition.

Instead of the combination DCT having a length of
eight/inverse DCT having a length of six and vice versa,



changes caused by al tered ‘'scanning do not occur. - The verti cal
definition of the conpatible receiver, 30 In particular the static
definition, is retained. - The picture of the 16:9 receiver is |less
susceptible to noise added in the transm ssgan channel, because the noise
essentially affects only higher-order spectral values. 35 - Since all

of the DCT coef fl.'tCh.thisér ﬁob&iﬂi@ Ebedsw rEHﬁ' é¥aﬂﬁ£€§lnﬁﬁé cBﬂS;ﬁﬁthn
recei ver has the coggy te vert i cal iti | nstead of the CO[TRI nat
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ver sa, -9- i bfl tha-leso amdssn:h!ee vergise I¥ as emmlmcémfpnbonﬁhveﬂtm
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2 e verreinecafy, 190 ehch, daRs r2EreR, Hofrecach

ver sa. is th& n@c
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Spectral values in tE reglﬁg errhasre oifset ént Ot S |on é
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o] coefficigp a e n
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hi ghest coeffici ent P8 the inverse produci ng
the high- definFBeBn %@’gm RARFY sil®y Ehet hFS"ﬁﬁ?et PrdeRctimnthecr 1638
the verticab de8keab8egn i n the high-defini- 25 tion signal.

The method using the shifting of DCT coefficients
can also be used to provide DCT coefficients for increas-
ing the definition in the context of other picture format
changes. If the number of lines is doubled, for example,

20 the highest coefficient from the picture with the smaller
number of lines can form the highest coefficient for the
inverse DCT of twice the length for producing the high-
definition signal and [siec] in this way to effect an
increase in the vertical definition in the high-defini-

25 tion signal.

S’ The method can also be used for de-interlacing
(conversion of a field television signal into a frame
television signal). Specifically, if a frame is formed
from two respective fields having a dynamic picture

30 content, the comb structures described in Fig. 6 can
become evident in a disturbing manner. In order to avoid
this, it suffices to calculate this disturbing content of
the overall picture, which content is essentially rep-
resented simply by the highest vertical DCT coefficient,

35 to invert it and add it to the existing overall picture
content. The ‘disturbing comb structure is advantageously
eliminated as a result.



The nmet hod can al so be used for de- |nterIaC|n field
tel evision signal into a frame tel evision sig g‘ﬂﬂ lﬂmmlmllf’\ if a frarre
is formed fromtwo respective fields having a nam ¢ pmcture 30 conten
the conb structures described in Fig. 6 cagg becone evi dent |§Pg4gb§§gﬁglng _
manner. In order to avoid this, it suffices to calculate this disturbing
content of the Q&Q@g&lcghghgre whi ch content is essentially rep- resented
sinmply by the highest vertical DCT coefficient, 35 to invert it and add

it to the existing overall picture content. The disturbing conb structure
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for the second picture for resent together w he
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second picture format, in that vertical, signal portions are rom
overlying pixel & ém&%rﬁQEQﬁmeeieFu¥ﬁe§elﬁ | segeRd o pdeture, fymak PRt o

spectral conpongnis byeaawarpf #nf i wBicRNetHb NEESAREM] tE¥@C ©E1EVEH86RT M
25 - yithip, LRETE Hal e PILESA0S BLOL TLEQUEDSY $R2%4VAr for the
first picture format without evaluation of the additional

items of information, characterized in that at the coder
end: _
- the television signal in the first picture format is
20 generated from a source signal in the second picture
format, in that vertical signal portions are formed
from overlying pixels and the values of these pixels
are each transformed into spectral components by
means of a first one-dimensional type of transform;
— 25 - within these signal portions high-frequency spectral
' components (74) are shifted to the position (84) of
less high-frequency spectral components and other,
less high-frequency components are removed from the
overall spectrum of the respective signal portion;
30 the additional items of information are formed from
these less high-frequency spectral components; from
the spectral components (83) which are not shifted,
together with the high-freqﬁency spectral compo-
nents, there are re-formed corresponding pixel
35 values for the essential picture content by means o_f
an inverse, sécond one-dimensional - type of
transform,
and in that when decoding for the second picture



conmponents (74) are shifted to the position (84) of |ess high-frequency
spectral conponents and ot her, |ess high-frequency conpon “l n .
fromthe overall spectrum of the respective signal portioﬁ ﬂuﬂﬂﬁlllﬁmﬁ l"
additional itenms of information are formed;f{romthese |ess” high-fréquéncy
spectral conponents; fromthe spectral conponents (83) which are not '
shifted, together w kfehle:hi gh-frequency spectral conpo- nents, there are
re-formed corresponding pixel 35 val ues for the essential picture
content by mean3 of tResejRizplcvalueg axg tFapsformes hyameans pf the
transform and in thaécoh@nt@pe off NEransfbhh $REONGpLELAl Ccompbhents;: -

h I xel I f b f_th f f
o sheotral conponAPes PRESEF&h COPETABE AT SOTEJE WarEhp rPade-

respec- 5 5 ~ ti veivesassatidtedghighefrequensye cipesd tradnpeompreritom
the additional itemsgplyi é’rm:ﬂlﬁl%rﬂle 1 tenls! 68 Pﬂﬁ{sﬁﬁgtigﬁ QE%. gélﬁaftefd
coder-end arrangenent In e signal portions; - ese overall spectral

conponents are transhdekelolthe original epder-enduasrangementcdse Hhe
neans of the inversegilhsi pyPeidhsiransform and in that when decoding for
the first picture format - only the transmtted pixel values fromthe
essential 15 ~ B‘F%‘F%rQVEGRE&ntE‘Pﬁ%t d9°'2?°negtswétrﬁootmmto
Claim1l, characterizbitenpikeil twelhesstid yeachi ddeusbor mesms DET thé h a
first length and the, second #i/%)e o; trangfgrm ig a DCT with a second,
smaller length, in pjal?Y?zc'ﬁ?a RE FYRP °bt FTRRSIE™ ( wo DCT | engt hs
correspondi ng to theamdt in cfhatewheo plecoding ofoxt sthg. first gsidinare
ac\cd(r)rdi ng to Aaim 2 ghagracterized in that instead of a DCT there are

enpl oyed filters (Il ow pass, high-pass, bandpass filters) with limt

frequencies 25 = corPREHJHRA tFansnitdad pixedi valygecfren thepasential

15 picture content are used.
2. Method according to Claim 1, characterized in
that the first type of transform is a DCT with a first
length and the second type of transform is a DCT with a
second, smaller length, in particular the ratio of the

20 two DCT lengths corresponding to the ratio of the two
picture formats.
3. Method according to Claim 2, characterized in
that instead of a DCT there are employed filters (low-
pass, high-pass, bandpass filters) with limit frequencies

= 25 corresponding to the respective spectral ranges.
~ 4. Method according to one or more of Claims 1 to 3,

characterized in that the signal portions in the first
transform and in the inverse first transform in each case
‘contain four or eight pixel values or transform co-

30 efficients. . ‘
5. Method according to Claim 4, characterized in
that in each case in the signal portions either the high-
frequency spectral components (74) consist of the eighth
and the less high spectral components of the sixth and

35 seventh transform coefficients or the high-frequency
spectral components consist of the fourth and the less
high spectral components of the third transform co-
efficient. | '
6. Method according to 6ne or more of Claims 1 to 5,



4. . Met hod accor di ng to one or nore of Clains 1 to 3, characterlzed I n
that ‘the signal portions in the first transformand in ummmam& m\mu 5
transformin each case contain four or eight pixel vaIuL ﬁ o-
30 efficients. 5. Met hod according 49 O aim 4, charattetiZed “in that
I n each case in the signal portions either the high- frequency spectral:
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a second memory (47) to which the output signals of the
inverse DCT transformer and the weighting circuit are
written accordingly and which is followed by a digitai-.

20 to-analog converter (48), which supplies pictures in the

first picture format as the output signal. '

8. Decoder for a method according to one or more of
Claims 1 to 6 to which is supplied at the input of an
"analog-to-digital converter (51) a source signal in the

_ 25 first picture format and which is provided with a down-
s _ stream first memory (52), with a downstream one-dimen-
sional DCT transformer for the second type of transform

(53) and with a downstream weighting circuit (54) with a
non-linear function that is inverse with respect to the

30 coder-end weighting circuit (46), with a downstream
sorter (55) which -combines the less high-£frequency
coefficients from the weighting circuit and the remaining
coefficients from the DCT transformer corresponding to

the original coder-end arrangement and forwards them to

35 an inverse one-dimensional DCT transformer for the first
type of transform (56), with a downstream second memory

' (57) which is followed by a digital-to-analog converter
(58) which supplies pictures in the second picfure format

as the output signal.



anal og-to-digital converter (51) a source signal int first picture
format and which is provided with a down- stream first ?m m"fh a
downst ream one-di nen- sional DCT transformer for the '

‘transform (53) and with a downstream wei ghjgng circuit (54) with a *
non-linear function that is inverse with respect to the 30 coder - end

}Nei ghL! no fCi regit (46?:?1:11;&& [1 ﬂ@f:dovutséhreaaheﬁf;ean( SOf W{&@iﬁ@fﬁ@im the
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(As printed) Claims 1. A method for the transm ssion and for the

compati bl e reception of standardised television signals with a first
picture format, especially of 4:3, In which the essential picture content
is arranged in a second picture format wwth a | arger picture-edge rati o,
especially of 16:9, within the first and with additional iens of in-




f ormat hon (31,32), which are arranged in the region of the first picture
format outside the essential picture content (30) and which can be decoded
by a receiver for the second picture format, in order te-present together
with the information fromthe essential-pgi€ture conten full format
picture in the second picture format on this receiver,jua uﬁ ﬂﬁlﬂ"ﬂf"
transmtted television pictures canERe4¥99838td by a s ey e or:
the first picture format without evaluation of the additional itens of

I nformation, characterised in that at the coder end: - the television
signal in the first picture format is generated froma source signal in the
second picture format, in that vertical signal portions are formed from
overlying picture points and the val ues of these picture points are each

- transfornmed into spectral conponents by neans of a first one-di nen- sional

- type of transformation; - within these signal portions high frequency

- spectral conponents (74) are shifted to the position (84) - 15 - * C
L M S * EP O 490 983 Bl of less high frequency spectral conponents and
ot her, less high frequency conponents are renoved fromthe overall spectrum
of the respective signal portion; - fromthe spectral conponents (83) which
are not shifted together with the high frequency spectral conponents there
are re-fornmed corresponding picture points for the essential picture .
content by neans of an inverse one-di nensional type of transformation, and
in that when decoding for the second picture format - these picture point
val ues are transfornmed by neans of the second type of transformation into
spec- tral conponents; - these spectral conmponents together with the
rgsﬁective associ ated hi gh frequency spectral conpo- nents fromthe
additional itenms of information are shifted back to the original coder end
arrangenent in the signal portions; - these overall spectral conponents are
transforned into picture point values in each case by neans of the inverse
of the first type of transformation, and in that when decoding for the
first picture format - only the transmtted picture point values fromthe
essential picture content are used. 2. A nethod according to claim1,
characterised in that the first type of transformation is a DCT with a
first length and the second type of transformation is a DCT with a second,
smaller length, in particular the ratio of the two DCT-1engths
corresponding to the ratio of the two picture formats. 3. A nethod
according to claim?2, characterised in that instead of a DCT there are

enpl oyed filters (Il ow pass, high-pass, band-pass filters) with
limtfrequencies corresponding tothe respective spectral ranges. 4. A

nmet hod according to one or nore of clains 1 to 3, charaterised in that the
signal portions in the first transformation and in the inverse first
transformation in each case contain four or eight picture point val- .ues or
transformati on coefficients. 5. A nethod according to claim 4,
characterised in that in each case in the signal portions either the high

(As printed)
Claims

1. Amethod for the transmission and for the compatible reception of standardised television signals with a
first picture format, especially of 4:3, in which the essential picture contentis aranged in a second picture
format with a larger picture-edge ratio, especially of 16:9, within the first and with additional items of in-
formation (31,32), which are arranged in the region of the first picture format outside the essential picture
content (30) and which can be decoded by a receiver for the second picture format, in order to present
together with the information from the essential picture content a full format picture in the second picture
format on this receiver, in which the transmitted television pictures can be decoded by a standard receiver
for the first picture format without evaluation of the additional items of information, '
characterised in that at the coder end:

- the television signal in the first picture format is generated from a source signal in the second picture
format, in that vertical signal portions are formed from overlying picture points and the values of
these picture points are each transformed into spectral components by means of a first one-dimen-
sional type of transformation;

- within these signal portions high frequency spectral components (74) are shifted to the position (84)



frequency sbectral conponents consi st of the eighth and the Iess_hj_gn_......___;.-..___

spectral conmponents fromthe sixth and seventh transformatjon coefficient

or the high frequency spectral conponents consist of the U MII l LIIII
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8. Adecoder circuit for a method according to one or more of claims 1 to 6 to which is supplied at the input
of an analog-to-digital converter (51) a source signal in the first picture format and which is provided with
a downstream first memory (52) with a downstream one-dimensional DCT transformer (53) and with 2
downstream weighting circuit (54) with a non-linear function that is inverse with respect to the coder end
weighting circuit (46), with a downstream sorter (55) which combines the less high frequency components
from the weighting circuit and the remaining coefficients from the DCT transformer corresponding to the
original coder end arrangement and feeds them to an inverse one-dimensional DCT transformer for the
first type of transformation (56) , with a downstream second memory (57) which is followed by a digital-
~ to-analog converter (58) which supplies pictures in the second picture format as the output signal.

9. A method for the conversion of standardised television signals with fields into television signals with
frames by the combination in each case of two mutually associated fields into a frame, characterised in
that in the flames thereby resultlng within vertical signal poctions representing dynamic picture content
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3. Procédé selon la revendication 2, caractérisé en ce qu’on peut utiliser des filtres (filtre passe-bas, filtre
passe-haut, filtre passe-bande) avec des fréquences d’amrdt correspondant aux domaines spectraux res-
pectifs, en lieu et place d'une DCT.

. 4. Procédé selon 'une ou plusieurs des revendications 1 & 3 caractérisé en ce que, lors de la premidre
transformation et de la premiére transformation inverse, les portions de signal contiennent quatre ou huit
échantilions d’éléments d'image ou-coefficients de transformation.

5. Procédé selon la revendication 4, caractérisé en ce que, dans les portions de signal, soit, les portions
spectrales radioélectriques (74) se composent du huitiéme et ies portions spectrales moins radioélectri-
ques du sixiéme et du septidme coefficients de transformation, soit, les portions spectrales radioélectri-
ques se composent du quatridme et les portions spectrales moins radioélectriques du troisidme coeffi-

- clents de transformation. .
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