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1. A method at a transmitter for increasing the definition of a 
standard resolution video signal using a separate augmentation channel 
to increase the resolution of the standard resolution video signal, the 
augmentation channel comprising a line difference signal portion for 
improving vertical definition, tiro method characterized by the steps of

generating a line summation signal,

deriving a horizontal detail signal from the line summation signal,

diagonally filtering the horizontal detail signal to provide a 
horizontal definition portion of the augmentation channel signal, 
and

transmitting the horizontal and vortical definition portions of the 
augmentation channel for increasing the definition of the standard 
resolution video signal.

10. An encoder for encoding detail information for transmission in a 
separate augmentation channel for providing improved horizontal and
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the standard resolution video signal.
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A method for increasing the definition of an NTSC video signal using an augmentation channel involves the generation of 
both a line summation signal as well as a line difference signal. From the line summation signal, a horizontal detail signal may be 
derived which may be diagonally filtered and added to a diagonally filtered vertical detail signal and transmitted in a bandwidth 
of approximately 2.5 megahertz. Furthermore, the line summation signal may be applied for the derivation of a standard NTSC 
video signal which is transmitted separately from the augmentation channel. Decoder apparatus comprises a single digital dia­
gonal filter having complementary output functions resulting in both improved horizontal and vertical resolution at low cost.
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METHOD AND APPARATUS FOR INCREASING THE

DEFINITION OF AN NTSC VIDEO SIGNAL USING AN

AUGMENTATION CHANNEL

BACKGROUND OF THE INVENTION

1. Technical Field

This invention relates to the field of transmitting high defini­

tion television signals and, more particularly, to a method and appara­

tus for increasing the definition of an N.T.S.C. signal using a sepa­

rately generated and transmitted augmentation channel.

2. Description of the Related Art

There is a growing interest in the transmission of television 

signals which allow an increase in picture definition in both the verti­

cal and horizontal dimensions. There are, however, many millions of 

television sets already in use which receive and display the standard 

North American and Japanese television transmission standard (known 

as the National Television Subcommittee or N.T.S.C. standard).

Since there are so many existent television sets which display 

only an N.T.S.C. television signal, there have evolved two basic 

approaches to providing high definition television service. One 

approach is to transmit a high definition television signal in a new 

format and, consequently, impose a requirement on all users that they 

either obtain a decoder for their existing television sets capable of
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recovering an NTSC signal from the new format or buy a new televi­

sion receiver for receiving, the new format. To receive the new for- '

mat and to display a high resolution image would require the user's 

obtaining a new expensive high definition television receiver. To 

make the alternative decoder viable, an obvious objective of such an 

approach is to make the cost of the NTSC decoder for an existing 

television as inexpensive as possible. This approach, however, is 

highly unsatisfactory to broadcasters who may lose considerable reve­

nue from users and at the same time must expend considerable sums 

to adapt to the new format.

One solution which follows this approach relates to the trans­

mission of a high definition multiplexed analog components (MAC) 

signal from which an NTSC signal may be inexpensively derived. The 

solution is described in copending U.S. Application Serial No. 092,305 

filed September 2, 1987, incorporated herein by reference. In the 

disclosed technique a line summation signal is generated from which 

improved horizontal resolution information may be derived and a line 

difference signal is generated from which improved vertical resolu­

tion information may be obtained. A two dimensional diagonal filter 

is applied to a high resolution signal and alternate samples dropped 

leaving a quincunx or figure of five pattern. A full high resolution 

signal is restored by reintroducing samples previously dropped by 

interpolation from transmitted line summation and line difference 

signals.

Any new format for the transmission of higher definition sig- ’

nals should take into account the existing investment by the public

%
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and by manufacturers in existent NTSC television sets. For example, 

if a television channel distributed by a broadcaster in NTSC format 

were to change to a new television signal format, transmission of the 

NTSC format signal could not be practically terminated unless the 

new format could be received by existing standard NTSC compatible 

sets. Otherwise, the broadcaster would immediately be deprived of all 

of its viewers, and their viewers deprived of service until each viewer 

upgrades their home equipment to receive the new standard format.

For this reason, there is considerable interest in an alternative 

approach to the development of a high definition television (HDTV) 

format which may be received and displayed (without increased reso­

lution) by existing television receivers. New receivers, containing 

more advanced circuitry, should receive and display high definition 

pictures when tuned to the same transmitted channel. A television 

signal format with the property of being compatible with existing 

NTSC and new high definition television sets is known as an "NTSC 

compatible HDTV signal".

One way to create an NTSC compatible HDTV signal is to 

introduce an "augmentation channel" to the present NTSC signal. A 

wide picture format television transmission system involving an aug­

mentation channel is proposed in U.S. 4,581,640 to Cole, incorporated 

herein by reference. A second separate channel to the NTSC signal 

channel augments the existing NTSC signal by carrying sidepanels to 

increase the width of the picture and additional information to 

increase the vertical definition and the horizontal definition. As 

developed and proposed for implementation by North American
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Philips Corporation and in accordance with a convention of reference 

to the output scanning rate, the augmentation channel is formed by 

time-expanding high frequency signals by 2:3 and modulating a line 

difference signal to a subcarrier at 12.2 megahertz, a multiple of the 

NTSC line frequency and above the time expanded high frequency Yy 

luminance component of the high definition NTSC signal. The line 

difference component then is multiplexed at approximately 9.4 to 13 

megahertz while the high definition information is at 7.3- to 10.4 

megahertz.

This multiplexing takes advantage of the little overlap 

(9.4-10.4 megahertz) between the two components. An improvement 

to the initial Philips proposal is described in Tsinberg, U.S. 4,694,338, 

also incorporated herein by reference, who proposes a solution to 

problems created by overlapping portions of the transmitted augmen­

tation channel. Any claim to improved horizontal definition appears 

to be related to the line difference signal containing horizontal infor­

mation. However, while the Philips augmentation channel proposal is 

viable, there is still a requirement in the art for an economical and 

efficient alternative design for implementation of the augmentation 

channel and which further improves horizontal resolution.

SUMMARY OF THE INVENTION

The NTSC standard used for colour television transmission in 

North America and Japan has certain picture impairments when 

viewed at distances less than three times picture height. They are as

follows:
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(i) Cross-Colour which relates to the interpretation of 

luminance energy as colour information by NTSC stand­

ard receivers;

(ii) Cross-Luminance which relates to the interpretation of 

chrominance energy as luminance information by NTSC 

standard receivers;

(iii) Line Structure which relates to the undesirable visibility 

of line-structure resulting from the use of interlaced 

scanning which insufficient lines;

(iv) Limited vertical resolution, and

(v) Limited horizontal resolution.

Also, it is generally agreed that the 4:3 aspect ratio employed 

in the format is inappropriate for larger screens, and that a wider 

picture having a 16:9 aspect ratio is desirable.

In recent years, sophisticated two dimensional filter technology 

has been demonstrated which can eliminate the effects of cross- 

colour and cross-luminance when applied both in the NTSC transmit­

ter and the NTSC receiver. The purpose of the present invention is 

therefore to efficiently address the problems of increasing horizontal 

as well as vertical resolution and alleviating line structure visibility, 

while increasing the aspect ratio of the picture to 16:9.

It is known to alleviate the effects of visibility of line-struc­

ture by generating additional TV lines located between the lines of a 

typical NTSC display. These lines can be constructed using interpola­

tion techniques. While vertical interpolation of additional lines
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within one field decreases visibility of line-structure, it also inevita­

bly decreases vertical resolution.

The solution for broadcasters proposed in the Philips system 

described above and in other systems is the use of a vertical detail 

signal (line-difference signal) to improve the interpolation accuracy. 

This technique both eliminates visible line structure and increases 

vertical definition. The line-difference signal is generated at the 

transmitter and incorporated into the augmentation channel for use 

by all receivers.

On the other hand, the line difference signal thus generated 

may require time compression to make room for the sidepanels and 

lead to a loss of some of the vertical resolution gained. While the 

vertical resolution loss is correctable by other means, such solutions 

increase the cost of a decoder. Also, horizontal definition 

improvement is related to transmission of the line difference signal.

Altogether then in an augmentation channel technique, the 

augmentation channel should carry the following information:

(a) Sidepanel information to increase the aspect ratio from 

4:3 to 16:9;

(b) A line-difference signal to increase the vertical resolu­

tion of the 16:9 picture, and to eliminate line-structure 

visibility, and

(c) Information to increase the horizontal definition.

The present invention improves upon the Philips system as a

method of generating an augmentation channel including horizontal

definition improvement. Both the Philips proposal and the present
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invention involve the transmission of a line difference signal portion

for improved vertical and horizontal resolution and the transmission

of sidepanels and chrominance information as portions of an augmen­

tation channel. However, the present invention differs from the

Philips proposal in its generation of a horizontal resolution portion

from a line summation signal and its combination with a vertical reso­

lution portion from a line difference signal by means of diagonal fil­

tering (whereby perceptible horizontal or vertical resolution is not

significantly lost). The vertical and horizontal resolution portions

may be transmitted in complimentary form within approximately 2.5

megahertz of bandwidth leaving the remaining useable bandwidth of a

six megahertz NTSC-like bandwidth for transmission of sidepanels, »
c ,■

chrominance and other data. Furthermore, the generated line sum­

mation signal may be employed at a transmitter for the derivation of

a standard NTSC signal for transmission with the augmentation \

channel.

The present application describes a method and apparatus for 

incorporating all the required information into an augmentation chan­

nel which minimizes encoder and decoder costs and improves 

efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a depiction of an augmentation channel with 

sidepanel signals for increasing active picture width;

Figure 2 is a graphical depiction of vertical versus horizontal

definition for a 16:9 aspect ratio picture signal; ■
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Figure 3 is a pictorial representation of the method of the pre­

sent invention for implementing an inexpensive and efficient augmen­

tation channel;

Figure 4 is a schematic diagram of a transmitter practicing the 

method of encoding of Figure 3;

Figure 5 is a pictorial representation of the complimentary 

method to the method of Figure 3 which might occur at a receiver;

and

Figure 6 is a schematic diagram of a receiver practicing the 

method of decoding of Figure 5.

DETAILED DESCRIPTION

Referring to Figure 1, there is shown a pictorial representation 

of the requirements for an augmentation channel. The augmentation 

channel contains a standard sync period and sidepanel signals which 

increase the width of the picture from a 4:3 to a 16:9 aspect ratio. 

There is a left hand (LH) and a right hand (RH) sidepanel. The 

increase in picture width corresponds to a 1/3 increase of the original 

picture width:

16/9 4- 4/3 = 4/3 = 1 1/3

Thus the sidepanel information occupies 1/3 of the active line. 

The remaining 2/3 of the line must carry information which increases 

the definition of a picture 4/3 as wide as the original. To achieve 

this, a time compression of 2:1 for all definition improvement infor­

mation is required. A 2:1 time compression has the effect of doubling 

the bandwidth of the signal.
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If it is assumed that the augmentation signal must be carried 

within a normal radio frequency channel bandwidth of approximately 

six megahertz, the compressed baseband signal can have a bandwidth 

of not more than five megahertz. This implies an uncompressed 

bandwidth of 2.5 megahertz. The objective therefore of the present 

invention is to carry the maximum possible increase in both vertical 

and horizontal resolution within a bandwidth of 2.5 megahertz.

The present method is presumed to be applied to a high-defini­

tion 16:9 aspect-ratio picture scanned sequentially using 525 lines, 

the horizontal bandwidth of the signal being 14.32 megahertz. Since 

the present description assumes a line doubling, the interlaced signal 

from which the sequentially scanned signal has been derived has a 

bandwidth of 7.16 megahertz. A sequential scan signal of this type 

supports a vertical definition of 480 lines and a horizontal definition 

of 420 lines on a 16:9 aspect ratio screen. A two-dimensional spec­

trum showing horizontal versus vertical definition is shown in Figure

2.

The lines of the television picture are paired, with odd num­

bered lines labeled A and even numbered lines labeled B. Referring to 

Figure 3, each adjacent A, B pair is processed to produce signals (A+B) 

and (A-B) (Step 1). (This is equivalent to the application of vertical 

digital filters with coefficients 1,1 and 1,-1 followed by decimation of 

alternate lines). The signal A + B is a line summation signal and the 

signal A-B is a line difference signal.

These two signals (A+B and A-B) together contain all of the 

information necessary to reconstruct the original sequential-scan
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picture, but each is itself a 525 line interlaced signal. Consequently, 

further signal processing is.then carried out as shown in Figure 3.

Referring to the right side of Figure 3, the low frequency por­

tion of the (A-B) signal is a vertical detail signal capable of eliminat­

ing visible line-structure. It is fully aliassed vertically (due to the 

line-pairing process) so that the maximum vertical frequency is car­

ried at zero frequency (the origin). This signal is diagonally filtered 

using digital filtering techniques to isolate region 3 of Figure-3 (Step 

2). The digital filter employed uses a sampling frequency of 14.32 

megahertz (4 fsc), where the color subcarrier is 3.58 megahertz. 

Diagonal filtering is preferred as it is well known that energy loss at 

diagonal frequencies is less perceptible to a user than, for example, 

frequencies lost due to vertical or horizontal filtering.

Referring to the left hand side of Figure 3, the line summation 

(A+B) signal also is a properly conditioned signal (having been verti­

cally filtered prior to line decimation). It therefore carries vertical 

information corresponding to a conventional 525-line 2:1 interlaced 

signal and can be converted to an NTSC standard format. It also car­

ries horizontal definition information extending to 7.16 megahertz 

(420 lines). This signal is separated into two components (step 3) using 

complimentary high-pass/low-pass digital filters also using a sampling 

frequency of 14.32 megahertz.

The low-pass region (1) resulting from the complimentary fil­

tering is the NTSC luminance signal within an approximately 4.6 

megahertz bandwidth and is passed to an NTSC signal transmitter. 

The NTSC transmitter should comprise 2-dimensional filters to pre-

J

3

L ■



- 11 -

WO 90/01852 PCT/US89/03214

I

comb the luminance and chroma signals prior to introduction of an 

NTSC standard colour subcarrier (step 4) at 3.58 megahertz (227.5 fh).

The high-pass region between 4.6 megahertz and 7.16 mega­

hertz is demodulated to baseband by negating alternate samples (step 

5) creating a baseband between 0 and 2.5 megahertz. This translates 

the energy close to 7.16 megahertz to the origin and the 4.16 mega­

hertz energy to 2.5 megahertz where diagonal digital filters can be 

efficiently employed to create Region (2) (step 6). As described above 

with respect to the diagonal filtering of the vertical detail, diagonal 

filtering of detail information creates minimum perceptible energy 

loss. The samples of regions (2) and (3) signals are then combined to 

form a 2.5 megahertz bandwidth signal (step 7). Thus there is created 

a 2.5 megahertz bandwidth portion of an augmentation signal for 

improving both horizontal and vertical detail. This augmentation 

signal may then be time-compressed 2:1 and incorporated into a com­

plete augmentation signal (Fig. 1) which has the appearance of an 

NTSC video signal comprising sidepanel luminance and chrominance 

information within remaining bandwidth.

Both the NTSC signal and the augmentation channel may be 

transmitted using vestigial sideband transmission in separate six 

megahertz RF channels. The NTSC portion l of the signal is compati­

ble with existing receivers and CATV scrambling systems and used for 

regeneration of a normal 525 line, 2:1 interlaced NTSC picture.

Alternative transmission of the augmentation regions 2 and 3 is

possible. For example, depending on whether broadcast, cable televi­

sion, or direct satellite transmission is foreseen. What is important in
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comparison with the known Philips proposal is that by generating a 

line summation signal as well as a line difference signal, horizontal 

definition improvement is derived from the line summation signal. 

Furthermore, both the horizontal and vertical detail signals may be 

separately diagonally filtered and compactly transmitted in a 2.5 

megahertz bandwidth in a flexible manner in any desired format for 

transmission of such information along with sidepanel luminance and 

chrominance information in remaining bandwidth. Also, as the appli­

cation of the line summation signal (unlike the line difference signal) 

to derive a horizontal detail information signal leaves NTSC signal 

frequencies intact, the application of the line summation signal natu­

rally permits the extraction of an NTSC like signal (steps 3 and 4).

An old NTSC receiver simply tunes to the NTSC signal. A new 

HDTV receiver tunes both the NTSC and augmentation signals and 

reconstructs a 525 line sequential scan picture with maximum verti­

cal resolution of 480 lines vertical and 420 lines horizontal resolution 

respectively.

Referring now to Figure 4, there is shown a schematic diagram 

of a transmitter for encoding a high definition television signal for 

transmission according to the method of Figure 3. The inputs assumed 

for the depicted encoder comprise a 525 line sequentially scanned 

luminance signal (Figure 2) and chrominance signals. At 

demultiplexer 401. odd and even lines of the input luminance signal 

are separated as shown in Figure l from sidepanel luminance signal. 

Odd lines are temporarily stored in odd line stores 402 and even lines 

in line stores 403. The sidepanels are encoded in conventional manner

1
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with sidepanel chrominance and depending on the multiplexing and 

transmission technique appropriate to the situation are placed in an 

appropriate format such as an NTSC appearing signal together with 

the vertical and horizontal detail signal forming an augmentation

channel.

The present invention is concerned with the generation of the 

detail portion of the augmentation channel and a standard NTSC video 

signal.

In odd line stores 402 are stored a pair of odd numbered lines 

and in even line stores 403 are stored a pair of even numbered lines. 

Filters 404 and 405 represent vertical digital filters with coefficients

1,1 and 1,-1. Filter 404 provides a line summation signal A+B and 

filter 405 provides a line difference signal A-B. The line difference 

signal is diagonally filtered at filter 406 to recover vertical detail 

signal at baseband.

The line summation signal A-B is provided to complimentary 

highpass/lowpass digital filter 407. The lowpass region passed at 

baseband to approximately 4.6 megahertz is a luminance signal for 

encoding with NTSC baseband chrominance at NTSC encoder 408 for 

transmission.

The highpass signal at 4.6 to 7.16 megahertz'is demodulated to 

baseband by negating alternate samples with the complimentary 

lowpass signal at demodulator 409. The result is then diagonally fil­

tered at digital diagonal filter 410 creating a horizontal detail signal 

of 2.5 megahertz bandwidth.

•-Λ
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Vertical detail signal V and horizontal detail signal H are com­

bined and time-compressed. 2:1 by reading out stored data at twice the 

rate the data is read in at time compression circuit 411. Thus, there 

may be transmitted a horizontal and vertical detail improvement por­

tion of an NTSC-like augmentation channel which also may comprise 

sidepanel and chrominance information portions. Now, the process at 

a receiver will be discussed in some detail.

Referring to Figure 5, there is received at an HDTV receiver 

both an NTSC channel and an augmentation channel. The NTSC chan­

nel is decoded using 2-dimensional digital filter techniques to extract 

the luminance information region 1 and the chrominance information 

at 3.58 megahertz (step 1).

The augmentation channel is time demultiplexed to separate 

the NTSC sidepanels (not shown). These are then processed via two 

dimensional digital filter techniques to isolate sidepanel data or via 

analog techniques. These sidepanels are then attached to the edges of 

the 4:3 aspect-ratio picture to increase the picture width to form a 

16:9 aspect ratio, 525 line, 2:1 interlaced picture.

Referring to the top right of Figure 5, the remainder of the 

augmentation channel (regions 2, 3) is read into a line store clocked at 

14.32 megahertz to be read out at half this rate or at 7.16 megahertz. 

This slower readout procedure accomplishes a 2:1 time decompres­

sion. Diagonal digital filters are then used to separate regions (2) and

(3) where filtering in accordance with diagonal function f(w) provides 

region 3 and the complimentary function (l-f(w)) yields region 2 (step 

2). The region (3) signal is the vertical line-difference signal which is

i
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combined with the decoded NTSC lumimance signal to recreate the 

total 525 television lines necessary for the regeneration of twice line- 

frequency sequential scan (step 3).

The region (2) signal is extracted by band pass filtering and is 

remodulated to 7.16 megahertz by negating alternate samples at 14.32 

megahertz (step 4). The resultant samples are then bandpass filtered 

and added to all lines of the luminance signal, thereby contributing 

added horizontal detail bandwidth.

Referring now to Figure 6, there is shown a decoder for recon­

structing a high definition television signal from separate inputs com­

prising an NTSC signal and an augmentation signal. The augmentation 

signal AUG is provided to demultiplexer 601 which depending on the 

format of the augmentation channel separates the left sidepanel L, 

right sidepanel R and horizontal and vertical augmentation signal 

H&V AUG of 2.5 megahertz bandwidth.

The NTSC signal is decoded into chrominance and luminance at 

NTSC decoder 602. The primary chrominance information is supple­

mented by sidepanel color information and used to provide a full color 

image. The decoded luminance signal LUM is time compressed at 

time compression circuit 603 by a ratio of 4:3 and provided to odd and 

even line summation circuits 604, 605 respectively for additional ver­

tical and horizontal detail and sidepanel addition.

The present invention primarily lies in the path followed by the 

horizontal and vertical augmentation signal H&V AUG which is first 

time expanded in a ratio of 2:1 at time expansion circuit 606. Diago­

nal filter 607, provides vertical detail signal by the diagonal function

F
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f(w) and horizontal detail signal by the complementary function l-f(w)

where f(w) is the diagonal functional filtering characteristic of filter

607. The vertical detail signal is added to odd lines and subtracted

from even lines at odd line summation circuit 604 and even line sum­

mation circuit 605 respectively.

The horizontal detail signal is modulated up to 7.16 megahertz

by negating alternate samples at 14.32 megahertz at modulator 608.

The result is then passed through 7.16 megahertz bandpass filter 609.

The output signal is delayed in synch with the decoded luminance sig­

nal and the delayed sidepanels L and R and added at odd and even

summation circuits 604 and 605 to supplement the horizontal detail of

the respective odd and even horizontal lines.

One advantage provided by the above-described decoder circuit

over the Philips device is that the horizontal and vertical detail sig­

nals are derived via a single diagonal digital filter 607 and a complex

analog filter arrangement is avoided. It is urged that the decoder

circuitry is thus considerably simplified, is considerably more effi- 1

cient and may be provided at reduced cost.

e
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f THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

i '
I 1. A method at a transmitter for increasing the definition of a
/ standard resolution video signal using a separate augmentation, channel

to increase the resolution of the standard resolution video signal, the
1 augmentation channel comprising a line difference signal portion for

improving vertical definition, the method characterized by the steps of

s
■'!

I
• ·

I• ·

j

i

• · ·
« · ·

• 4 · ·I · ·• · ·

• · 
• · · «-

• · a 
• · ·

generating a line summation signal,

deriving a horizontal detail signal from the line summation signal,

diagonally filtering the horizontal detail signal to provide a 
horizontal definition portion of the augmentation channel signal, 
and

transmitting the horizontal and vertical definition portions of the 
augmentation channel for increasing the definition of the standard 
resolution video signal.

2. The method of claim .1 further characterized by the step of

generating a standard resolution video signal for transmission with 
the augmentation channel from the generated line summation signal.

3. The method of claim 1 further characterized by the step of

transmitting both the horizontal and vertical portions of the 
augmentation channel within a bandwidth of approximately 2.5 
megahertz prior to compression.

4. The method of claim 1 furihor characterized by the step of 
adding the horizontal detail signal to the vertical definition signal prior 
to transmission.

5. The method of claim 1 further characterized by the step 
negating of alternate samples to translate high frequency energy 
baseband prior to diagonal filtering.

of

to
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6. A method at a receiver for increasing the definition of a standard 
resolution video signal using a separate augmentation channel, the 
augmentation, channel comprising a line difference signal portion for 
improving vertical definition, the method characterized by the steps of

diagonally filtering tho augmentation channel to recover a 
horizontal and a vertical detail portion,

modulating the horizontal detail portion to high frequency, and

adding the horizontal and vortical detail portions to the. standard 
signal to generate odd and even lines respectively.

7. A method in accordance with claim G further characterized in that
• · · ·• ·• · · ·

·· the filtering step comprises a digital diagonal filtering with a
• · · ·

.... characteristic function f(w), the function f(w) providing the
“** vertical detail signal and the complimentary function l-f(w)• · · ·
*····* providing the horizontal detail.

• · · ·
• · · ·

8. A method, in accordance wilh claim G further characterized in that

in the modulating step, the high frequency is a multiple of the• · ·
*· *·ί color subcarrier.
····• · ·• · ·

9. A method in accordance with claim G further characterized by the• · ·
*. ‘.ί step of

time expanding the augmentation channel containing horizontal and 
vertical detail portions by 2:1 prior to diagonal filtering.

10. An encoder foi' encoding detail information for transmission in a 
separate augmentation channel for providing improved horizontal and 
vertical definition to a separately transmitted standard resolution video 
signal by means of the separate augmentation channel, the encoder 
characterized by

means for generating a line summation signal,

ι M£S0105/PS - 19/02/92
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means for deriving a horizontal detail signal from the generated 
line summation signal, and

means for diagonally filtering the horizontal detail signal to 
provide a horizontal detail portion of the augmentation channel.

11. An encoder in accordance with claim 10 further characterized by

means for combining the horizontal detail portion with a vertical 
detail portion foi· transmission.

12. An encoder in accordance with claim 10 further characterized by

means for deriving a standard resolution signal from the generated 
·****· line summation signal

13. A decodei' for decoding an augmentation channel for providing 
improved horizontal and vertical definition to a separately transmitted 
standard resolution video signal, the decoder comprising

a time expansion circuit, responsive to the augmentation, channel 
signal portion, fox· reading in and more slowly reading out line 
samples from a line memory,

a diagonal filter circuit coupled to the output of the time 
expansion circuit for deriving vertical detail and horizontal detail 
signals and

a summation circuit for adding the horizontal and vertical detail to• · · ·
*....* the standard resolution video signal.
·· ·• · ·• · ·

14. The decoder of claim 13 wherein the filter circuit more particularly 
comprises a digital diagonal filler having a diagonal function f(2), the 
diagonal function f(w) providing Ihe vertical detail and the 
complimentary function l-f(w) providing the horizontal detail.

A A
1 /7 e/7 U J4PS0105/PS -
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method at 
resolution
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• · β
• · · ·

• · · ·
» < 
• · · ·

• · ·

the augmentation channel comprising a line difference signal portion, for 
improving vertical definition, the method characterized by the steps of

generating a line summation signal,

deriving a horizontal detail signal from the generated line 
summation signal by high pass filtering,

diagonally filtering the horizontal detail signal to provide a 
horizontal definition portion of the augmentation channel signal, 
and

transmitting the horizontal and vertical portions on the 
augmentation channel for increasing the definition of the standard 
resolution video signal.

16. The method of claim 15 further characterized by the step of

generating a standard resolution video signal for transmission with 
the augmentation channel from the generated line summation signal.

17. The method of claim 15 further characterized by the step of

deriving side panel information portions for transmission with the 
horizontal and vertical portions on the. augmentation channel.

18. The method of claim 15 further characterized in that the horizontal 
and vertical portions are transmitted within a bandwidth of 2.5 
megahertz prior to compression of the augmentation channel.

19. The method of claim 15 further characterized in that prior to the 
horizontal detail signal filtering step alternate samples are negated to 
translate high frequency energy to baseband.

4

τ a
20. A method at a receiver for increasing the definition of a standard 
resolution video signal using a separate augmentation channel, the 
augmentation channel comprising a line difference signal portion for

/;/ Z V improving vertical definition, the method characterized by the steps of 

4>g/L<ENPS0105/VS - 19/02/92
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I diagonally filtering augmentation channel to recover a horizontal
t and a vertical detail portion,
5
f ■ ■ ■ ■ . . . . ■ ■ ■i modulating the horizontal detail portion to high frequency, and

ί
j adding the horizontal and vertical detail to the standard signal to
j generate odd and even lines respectively.

Iί

21. The method according to claim 20 further characterized by the 
step of

time expanding the received augmentation channel prior to diagonal 
filtering.

22. A decoder for decoding an augmentation channel for providing 
improved horizontal and vertical definition to a separately transmitted 
standard resolution video signal, the decoder comprising

a time expansion circuit, responsive to an augmentation channel 
signal portion, for reading in and more slowly reading out line 
samples from a line memory,

a diagonal filter circuit coupled to the output of the time 
expansion circuit, for deriving vertical, and horizontal detail signals 
and

a summation circuit for adding (lie horizontal and vertical detail to 
the standard resolution video signal to generate odd and even 
lines.

Scientific-Atlanta, Inc. 20 February 1992 ,-i
f-
a·
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