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DOWN CONVERSION DECODING DEVICE OF 
DIGITAL TELEVISION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a digital television 
DTV, and more particularly to a doWn conversion decoding 
device of the DTV differentially applying a memory accord 
ing to a type of a picture upon a doWn conversion. 

[0003] 2. Discussion of Related Art 

[0004] Generally, a picture compressing and restoring 
technique for a moving picture experts group MPEG has 
been becoming an essential technique in the multi-media 
age, and has been a standard of a digital versatile disc DVD 
and a digital television DTV, etc. 

[0005] At present, the MPEG compressing and restoring 
of a high de?nition HD degree has been considered as the 
standard or a real standard in the DTV. 

[0006] This means that an eXisting analog television of 
NTSC, etc., is increasingly being substituted by the digital 
television. 

[0007] HoWever, it is estimated that demand for the analog 
television of a standard de?nition SD degree Will be lasted 
for a long time due to a high price of the high de?nition 
television HDTV during the NTSC type analog television is 
completely substituted With the HDTV. 

[0008] Here, the SDTV does not display a signal of the 
HDTV on a monitor of the HD degree, but doWn-converts a 
HD signal to display it on the populariZed monitor of the SD 
degree. That is, it means the TV displaying (the doWn 
converted HD signal) on the NTSC TV or a settop boX, and 
also, it can receive the signal of the SD degree. 

[0009] For eXample, the SDTV can loWer the HD signal of 
a 1920x1080 60 HZ interlaced scanning method to the SD 
signal a 720x480 60 HZ interlaced scanning method to 
display it, and also, can display the SD signal of the 720x480 
60 HZ interlaced scanning method Without conversion. 

[0010] HoWever, the MPEG-2 is generally being used as a 
compressing method of the DTV signal, and the compress 
ing method applying the MPEG-2, that is, a grand-alliance 
method, Was adopted in USA, but, the problem of this 
method is that the signal of the HDTV is not scalable based 
upon an MP@HL of the MPEG-2. 

[0011] Here, the scalable picture compressing method can 
largely be applied in a spatial domain, a temporal domain 
and a signal-to-noise ratio SNR domain. 

[0012] At this time, the SDTV requires a scalability in the 
spatial domain, Which make it possible for the receiver to 
perform a desired reception according to the display siZe 
thereof, by adding a bit stream Which compressed a different 
signal betWeen the HD signal and SD signal to the SD bit 
stream after selecting the signal of the SD degree in signals 
of the HD degree to make a ?rstly compressed bit stream, 
upon compression of the HDTV signal. 

[0013] MeanWhile, the signal type of the grand-alliance is 
not scalable and therefor, the receiver regularly performs a 
decoding upon displaying the HD signal to the HD degree, 
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but, it requires a special method capable of doWn-converting 
the HD signal to the SD upon displaying the HD signal to the 
SD degree. 

[0014] On the other hand, there is no an algorism set in the 
MPEG and grand-alliance standard and therefor, a TV 
receiver manufacturer is using his oWn method. 

[0015] In FIG. 1 shoWing a block diagram of a video 
decoding device of the DTV, a video decoding device 10 is 
formed of: a variable length decoding VLD unit 11 variable 
length decoding a discrete cosine transform DCT coef? 
cients and a motion vector MV, etc., in a bit stream Which 
Was compressed and transmitted to output it; an inverse scan 
unit 12 inversely scanning the DCT coef?cients decoded in 
the VLD unit 11; an inverse quantiZation unit 13 inversely 
quantiZing the inversely scanned DCT coefficients; a 8x8 
inverse discrete cosine transform IDCT unit 14 performing 
the inverse discrete cosine transform for values inversely 
quantiZed in the inverse quantiZation unit 13 to output them 
as spatial piXel values; a frame memory unit 15 storing 
standard frames; a motion compensation unit 16 reading 
piXel values from the frame memory unit 15 to compensate 
movement With motion vectors MV output from the VLD 
unit 11; and an adder 17 adding the value obtained from the 
motion compensation unit 16 and piXel value converted in 
the 8x8 IDCT unit 14 to decode it to an original piXel. Here, 
an output of the adder 17 is input to the frame memory unit 
15 to be stored. 

[0016] In the video decoding device 10 having the afore 
said con?guration, the VLD unit 11 valid length decodes the 
DCT coef?cient and the motion vector, etc., in the compres 
sion bit stream to be input to output them. 

[0017] And, the inverse scan unit 12 inversely scans the 
DCT coef?cients decoded in the VLD unit 11 and after that, 
inversely quantiZes them through the inverse quantiZation 
unit 13 to output them to the 8x8 IDCT unit 14. 

[0018] The 8x8 IDCT unit 14 performs the IDCT for the 
inversely quantiZed values to transform them to the spatial 
values and after that, outputs the transformed values to the 
motion compensation unit 16. 

[0019] The motion compensation unit 16 reads piXel value 
from the frame memory unit 15 according to the motion 
vectors MV output from the VLD 11 and the frame mode to 
compensate the motion and after that, outputs it to the adder 
17. The adder 17 adds the value obtained from the motion 
compensation unit 16 and piXel value transformed in the 8x8 
IDCT unit 14 to output it. At this time, an output of the adder 
17 is fedback to the frame memory unit 15 to be stored. 

[0020] Here, for an frame I, the motion compensation is 
not used and the decoding is performed only by the IDCT, 
but, for a P frame and a B frame, decoding performed While 
the motion compensation is used, together With the IDCT. 

[0021] To doWn-convert the HD signal output from the 
decoding device of the DTV to the SD degree, the IDCT part 
and the motion compensation part are all changed, and the 
siZe of the frame memory of the frame memory unit 15 is 
changed according to the algorism. 

[0022] Generally, the frame memory is classi?ed into a 
full-memory version, a half-memory version and a quarter 
memory version according to the siZe thereof, and each of 
them performs the decoding as the folloWing Table 1. 
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TABLE 1 

motion vector used 
upon motion 

IDCT compensation after-process 

vertical and 
horizontal 
?ltering and 
decimation 
vertical 
?ltering and 
decimation 
unnecessary 

full-memory 8 x 8 (MVx, MVy) 

half-memory 4 x 8 (MVx/Z, MVy) 

quarter-memory 4 x 4 (MVx/Z, MVy/Z) 

[0023] Each memory version shown in the aforesaid Table 
1 Will be explained With reference to attached FIGS. 2 to 4. 

[0024] First, in FIG. 2 Which is a block diagram of the 
decoding device in case of the full-memory version upon 
general doWn conversion, the decoding device of FIG. 2 is 
formed of the HDTV decoder 10, horizontal loW pass ?lter 
LPF 20, horizontal 1/2 doWn sampling unit 30, a vertical LPF 
unit 40, and a vertical 1/2 doWn sampling unit 50. 

[0025] In FIG. 2, When the frame memory unit 15 is the 
full-memory version, the HDTV decoder 10 has the con 
?guration as shoWn in FIG. 1, and the picture of the HD 
degree output from the HDTV decoding unit 10 is input to 
the horizontal LPF unit 20, and a loW pass ?ltering is 
horizontally performed. 

[0026] After that, ?ltered data is horizontally 1/2 decimated 
through the horizontal 1/2 doWn sampling unit 30. 

[0027] And, data horizontally decimated in half is verti 
cally loW pass ?ltered through the vertical LPF unit 40 and 
after that, is vertically decimated in half through the vertical 
1/2 doWn sampling unit 50. 

[0028] At this point, the full-memory version may obtain 
the highest quality of video, but, since the required size of 
the frame memory is the same as the HDTV and also, the 
horizontal and vertical loW pass ?ltering are required after 
the HD decoding, a hardware is more complicate than the 
HDTV receiver and accordingly, it is generally used only as 
a Benchmark comparing performance of different HDTV 
doWn conversion algorisms. 

[0029] FIG. 3 is a diagram shoWing a doWn sampling 
operation using a general ?lter, and FIG. 4 is a block 
diagram of the decoding device in case of the half-memory 
version during the general doWn conversion. 

[0030] The half-memory version performs the decoding to 
the picture smaller size than the HD degree upon decoding 
the HD bit stream, for solving the complexity of the full 
memory version. 

[0031] In other Words, the decoding device in case of the 
half-memory version as shoWn in FIG. 4 has the VLD unit 
11, the inverse scan unit 12 and the inverse quantizing unit 
13 as shoWn in FIG. 1, and inversely discrete cosine 
transforms only a part of the inversely quantized 8x8 DCT 
coef?cient through a ?ltering and 4x8 IDCT unit 41, thereby 
performing the doWn sampling. 

[0032] The ?ltering and 4x8 IDCT unit 41 is formed of a 
?lter 34 discarding a part of a horizontal high frequency part 
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as shoWn in FIG. 3b, and a 4x8 IDCT unit 35 performing the 
IDCT for an output of the ?lter unit 34. Here, the ?lter 34 
may be referred to as a zonal ?lter. 

[0033] For example, if 8x8 IDCT coefficient is input to the 
general 8x8 IDCT unit 14 as shoWn in FIG. 3a, 8x8 pixel 
values may be obtained, but, if it is input to the ?ltering and 
4x8 IDCT unit 14 as shoWn in FIG. 3a, the ?lter unit 43 
leaves only 4x8 part corresponding to a horizontal loW 
frequency part and discards the rest high frequency part, 
thereby performing the doWn sampling. And, if the rest 4><8 
IDCT coef?cient is input to the 4x8 IDCT part 35 and 4x8 
IDCT is then performed, only 4><8 pixel values are obtained. 
As a result, We can knoW that the 8x8 IDCT coef?cient is 
horizontally down-sampled in half While passing the 4x8 
IDCT unit 41. 

[0034] Since the size of the picture is reduced through the 
horizontal 1/2 doWn sampling, the motion vectors are input to 
the motion compensation unit 44 after being respectively 
scaled according to the reduced size in the vector scaling 
unit 43. 

[0035] The motion compensation unit 44 performs the 
motion compensation of the half-memory version With the 
motion vectors Which Were scaled in the motion vector 
scaling unit 43 to be output. 

[0036] Further, in case of the quarter-memory version, 
only 4><4 part corresponding to the loW frequency part in the 
8x8 IDCT coef?cient is left and the rest are discarded, 
through the ?lter upon the decoding. And, the 4x4 IDCT is 
performed only With the rest 4><4 parts, thereby obtaining 
4><4 pixel values. Resultingly, the aforesaid shoWs that 1/2 
doWn sampling is horizontally and vertically performed. 

[0037] If the horizontal and vertical 1/2 doWn sampling are 
performed, the size of the picture is reduced and therefore, 
the motion vectors are respectively scaled correspondingly 
to the size thereof through the motion vector scaling. 

[0038] That is, in the quarter-memory version, the size of 
the frame is reduced in half on the horizontal axis and 
vertical axis and therefor, the motion vector has to be scaled 
in half on the horizontal axis and vertical axis as MVx/2 and 
MVy/2 of the Table 1. 

[0039] As mentioned above, the conventional doWn con 
version decoding device is divided according to the size of 
the frame memory, and the capacity thereof is largely 
changed as Whether an input signal is the interlaced scanning 
or a sequential scanning. In case of the interlaced scanning, 
the half-memory version exhibits the capacity correspond 
ing to the full-memory version, but, the capacity of the 
quarter-memory version does not good. Furthermore, in case 
of the quarter-memory version, the memory may be reduced 
in the decoding device but, a format transform unit (not 
shoWn) connected to a rear part of the decoding unit requires 
many additional memory for the interlacing. 

[0040] And, in case of a moving picture that a display 
format is the sequential scanning, the quarter-memory ver 
sion shoWs a pretty good capacity, but on the other hand, in 
case that it is the interlaced scanning, there are many 
problems. Accordingly, to improve the capacity of the 
quarter-memory version, an interpolation of a high order is 
performed, but, since the major part of information Was lost 
upon the ?ltering, there is a problem that the quality of the 
picture is deteriorated. 
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SUMMARY OF THE INVENTION 

[0041] Accordingly, the present invention is directed to a 
doWn conversion decoding device of a digital television that 
substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

[0042] An object of the present invention is to provide a 
doWn conversion device of a digital television reducing a 
siZe of a memory by changing a use of a memory according 
to a type of a picture upon a doWn conversion. 

[0043] Another object of the present invention is to pro 
vide a doWn conversion device of a digital television capable 
of enhancing an picture quality by using a discrete cosine 
transform coef?cient discarded through a ?ltering for an 
interpolation upon a motion compensation. 

[0044] Further another object of the present invention is to 
provide a doWn conversion decoding device of a digital 
television easily performing an interlacing function through 
a doWn conversion. 

[0045] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 
[0046] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, a doWn conversion decod 
ing device of a digital television in accordance With the 
present invention applies advantages of a half-memory 
version method and a quarter-memory version method With 
the characteristic of a compressing method of I, B and P 
frames. 

[0047] In other Words, since I and P fames are used 
standard frames for a motion compensation, they are 
decoded With the half-memory version, and the B frame is 
decoded With the quarter memory. 

[0048] Thus, the doWn conversion decoding device of the 
digital television is formed of: an input signal processing 
unit decoding discrete cosine transform coef?cient of bit 
stream to be input and motion vectors, etc., performing an 
inverse quantization and an inverse discrete cosine trans 
form for only given coef?cient after inversely scanning 
decoded discrete cosine transform coefficient; a motion 
compensation unit performing a motion compensation 
according to a type of the motion vector decoded in the input 
signal processing unit and the inversely discrete cosine 
transformed frame; a frame storing unit having different 
siZes according to characteristics of the input frame, and 
storing frames motion compensated in the motion compen 
sation unit; and a format selecting unit ?ltering a corre 
sponding frame stored in the frame storing unit according to 
a display format, or, outputting the corresponding frame as 
it is. 

[0049] The input signal processing unit is formed of: a 
variable length decoding unit decoding the discrete cosine 
transform coefficient, forWard motion vector and backWard 
motion vector in compressed bit stream to output them; an 
inverse scanning and ?ltering unit inversely scanning dis 
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crete cosine transform coefficient decoded in the variable 
length decoding unit, leaving discrete cosine transform 
coef?cient corresponding to a loW frequency in inversely 
scanned discrete cosine transform coefficient, and discarding 
the rest coef?cient of a high frequency part; an inverse 
quantiZation unit inputting discrete cosine transform coef 
?cient corresponding to the loW frequency left in the inverse 
scanning and ?ltering unit to quantiZe them; and an inverse 
discrete cosine transform unit inversely discrete cosine 
transforming discrete cosine transform values inversely 
quantiZed in the inverse quantiZation unit, and transforming 
them to spatial piXel values to output them. 

[0050] The inverse scanning and ?ltering unit leaves only 
discrete cosine transform coef?cient of 4x8 part correspond 
ing to a horiZontal loW frequency part in 8x8 discrete cosine 
transform coefficients inversely scanned in the inverse scan 
ning and ?ltering unit, and outputs the rest high frequency 
part to the motion compensation unit. 

[0051] The inverse discrete cosine transform unit inputs 
inversely quantiZed 4x8 discrete cosine transform values to 
perform 8x8 IDCT. 

[0052] The inverse discrete cosine transform unit per 
forms 16x8 discrete cosine transform to perform 8x8 ?lter 
ing, after collecting tWo horiZontal 8x8 blocks and perform 
ing 8x8 inverse discrete cosine transform, respectively. 

[0053] The motion compensation and frame storing units 
are formed of: a frame buffer storing I frame output from the 
input signal processing unit or a motion compensated P 
frame; a uni-directional motion compensation unit adding P 
frame coef?cient values output from the input signal pro 
cessing unit to the motion compensated piXel values to store 
it in the frame buffer, after compensating the motion With the 
forWard motion vector output from the input signal process 
ing unit and the standard frame stored in the frame buffer; a 
bi-directional motion compensation unit compensating the 
motion With the forWard motion vector and the backWard 
motion vector output from the input signal processing unit, 
and With I and P frames stored in the frame buffer or tWo P 
frames; 4><4 converting unit sub sampling 4x8 coef?cient of 
the B frame output from the input signal processing unit to 
4><4 coefficient to output it; and a B frame buffer adding 
piXel values motion-compensated in the bi-directional 
motion compensation unit and 4x4 coef?cient values con 
verted in the 4x4 converting unit to store them, and after 
that, outputting them. 

[0054] The uni-directional and bi-directional motion com 
pensation units analyZe discrete cosine transform coef?cient 
of the high frequency part discarded from the inverse 
scanning and ?ltering unit to determine an interpolation 
order. 

[0055] In case that the frame output from the inverse 
quantiZing unit is the B frame, a 4x4 ?ltering and inverse 
discrete cosine transform unit is additionally provided 
instead of the 4x8 IDCT unit and 4x4 converting unit. 

[0056] The picture quality can be enhanced While reducing 
the siZe of the memory required for the doWn decoding 
device of the digital television,. 

[0057] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
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are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

[0058] The accompanying drawings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to explain the principles of the inven 
tion: 

[0059] 
[0060] FIG. 1 is a block diagram of a general video 
decoding device of a digital television; 

[0061] FIG. 2 is a block diagram of a decoding device in 
case of a full-memory version during a general doWn 
conversion; 
[0062] FIG. 3a is a block diagram of a general 8x8 IDCT 
unit; 
[0063] FIG. 3b is a block diagram of a ?ltering and 4x8 
IDCT unit for a doWn sampling; 

[0064] FIG. 4 is a block diagram of a decoding device in 
case of a half-memory version during the general doWn 
conversion; 

In the draWings: 

[0065] FIG. 5 is a block diagram of a doWn conversion 
decoding device of a digital television in accordance With 
the present invention; and 

[0066] FIG. 6 is a diagram shoWing a pixel state of a 
brightness signal in case that a decoding format is interlaced 
scanning and a display format is a sequential scanning. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0067] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 

[0068] In FIG. 5 shoWing a doWn conversion decoding 
device of a digital television in accordance With the present 
invention, the, the doWn conversion decoding device is 
formed of a variable length decoding VLD unit 51, an 
inverse scanning and ?ltering unit 52, an inverse quantiZa 
tion unit 53, 4x8 inverse discrete cosine transform IDCT 
unit 54, a controlling unit 55, a motion vector scaling unit 
56, a frame buffer 57, a uni-directional motion compensation 
unit 58, an adder 59, a loW pass ?lter LPF 60, a bi-directional 
motion compensation unit 61, 4x4 converting unit 62, an 
adder 63, a B frame buffer 64, and a format selecting unit 70. 
The VLD unit 51 performs a variable length decoding for 
DCT coef?cient, forWard motion vector FMV and backWard 
motion vector BMV in compressed bit stream to output 
them, and the inverse scanning and ?ltering unit 52 inversely 
scans DCT coefficient decoded in the VLD unit 51, leaves 
4x8 part corresponding to a horiZontal loW frequency part in 
inversely scanned 8x8 DCT coef?cient, and discards the rest 
horiZontal high frequency part. The inverse quantiZation unit 
53 inputs 4x8 part corresponding to the left horiZontal loW 
frequency part to quantiZe them, and the 4x8 IDCT unit 54 
transforms an inverse discrete cosine transform for the 4x8 
DCT values inversely quantiZed in the inverse quantiZation 
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unit 53, and outputs them as partial pixel values. The 
controlling unit 55 outputs vertical and horiZontal positions 
of DCT coef?cient to be currently decoded in VLD unit 51, 
frame ratio and control signals in accordance With states of 
the I, B and P frames. The motion vector scaling unit 56 
scales each of FMV and BMV output from the VLD unit 51 
under the control of the controlling unit 55, and the frame 
buffer 57 stores the I frame output from the 4x8 IDCT unit 
54, or, the motion-compensated P frame, according to the 
control of the controlling unit 55. The uni-directional motion 
compensation unit reads a standard frame from the frame 
buffer 57 to compensate the motion With coef?cients corre 
sponding to the horiZontal high frequency discarded from 
the inverse scanning and ?ltering unit 52 and With the FMW‘ 
scaled in the motion vector scaling unit 56. The adder 59 
inputs the frame motion-compensated in the uni-directional 
motion compensation unit 58 and the P frame output from 
the 4x8 IDCT unit 54 under the control of the controlling 
unit 55, and adds them to output it to the frame buffer 57. 
The LPF 60 inputs tWo frames (i.e., I and P frames, tWo P 
frames) output from the frame buffer 57 to perform the loW 
pass ?ltering, and the bi-directional motion compensation 
unit 61 compensates the motion of the frame ?ltered in the 
LPF 60 With the coef?cient corresponding to the horiZontal 
high frequency discarded from the inverse scanning and 
?ltering unit 52 and With FMV‘ and BMV‘ scaled in the 
motion vector scaling unit 56. The 4><4 converting unit 62 
inputs the B frame from the 4x8 IDCT unit 54 to sub sample 
4x8 coef?cients to the 4x4 coef?cient under the control of 
the controlling unit 55, and, the adder 63 adds the frame 
motion-compensated in the bi-directional motion compen 
sation unit 61 and 4x4 coef?cient converted in the 4x4 
converting unit 62. The B frame buffer 64 outputs the 
decoded B frame after storing an output of the adder 63, and, 
the format selecting unit 70 vertically decimates I or P frame 
output from the frame buffer 57 according to the display 
format, or, outputs it as it is. Here, the frame buffer 57 has 
the siZe capable of storing tWo frames, and for the sake of 
convenience, each area thereof Will be referred to as a ?rst 
frame buffer 67-1 and a second frame buffer 57-2. TWo 
frame areas 57-1 and 57-2 store I or P frame, alternatively. 

[0069] The format selecting unit 70 is formed of: an LPF 
and vertical 1/2 decimation unit and a multiplexer 72. The 
LPF and vertical 1/2 decimation unit vertically loW pass ?lters 
I or P frame data output from the frame buffer unit and then, 
performs the vertical 1/2 decimation. And the multiplexer 72 
chooses an output of the LPF and vertical 1/2 decimation unit 
if the display format uses the interlaced scanning method, or, 
chooses an output of the frame buffer unit if the display 
format uses the sequential scanning method, and then out 
puts it to the decoded I or P frame. 

[0070] In the present invention having the con?guration as 
mentioned above, the VLD unit decodes bit stream to be 
input and, outputs DCT coef?cient and FMV and BMV to 
the inverse scanning and ?ltering unit 52 and the motion 
vector scaling unit, respectively. 

[0071] The motion vector scaling unit 56 inputs decoded 
FMV and BMV from the VLD unit, scales in half x-direc 
tional motion vector, and outputs y-directional motion vec 
tor as it is. By the Way, in case that the FMV and BMV 
output from the VLD unit 51 are used for the motion 
compensation after the standard frame is up-sampled in the 
uni-directional motion compensation unit 58 and bi-direc 
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tional motion compensation unit 61, the motion vector 
scaling unit 56 is not required. 

[0072] The inverse scanning and ?ltering unit 52 performs 
4x8 ?ltering after scanning the DCT coefficient decoded in 
the VLD 51 to leave only 4x8 DCT coef?cient and, outputs 
coef?cient for the reset discarded horiZontal high frequency 
to the uni-directional motion compensation unit 58 and 
bi-directional motion compensation unit 61. 

[0073] The 4x8 DCT coef?cient left through the ?ltering 
is inversely quantiZed in the inverse quantization unit 53, 
and IDCT is performed through the 4x8 IDCT unit 54. 

[0074] At this time, the 4x8 IDCT unit 54 performs 8x8 
IDCT after collecting tWo blocks of the 8x8 DCT coef?cient, 
respectively. Here, 8x8 ?ltering may be performed for 
processing tWo blocks. 

[0075] MeanWhile, the controlling unit 55 outputs frame 
type of data decoded in the present VLD 51, frame ratio and 
control signals in accordance With the frame of vertical, 
horiZontal and position signal, etc., to the frame buffer 57 
and 4x4 conversion unit 62. 

[0076] That is, if data to be IDCTed in the 4x8 IDCT unit 
54 is I frame, the frame buffer unit 57 stores 4x8 pixel values 
output from the 4x8 IDCT unit 54 under the control of the 
controlling unit 55. 

[0077] Data stored in the frame buffer unit 57 is input to 
the multiplexer 72 through the format selecting unit 70 and 
LPF and vertical 1/2 decimation unit 71 and simultaneously 
With this, is directly input to the multiplexer 72. The LPF 
and vertical 1/2 decimation unit 71 performs vertical 1/2 
decimation after loW pass ?ltering the I frame to be input. 
The loW pass ?ltering of the LPF and vertical 1/2 decimation 
unit 71 is performed depending up the type of the input 
signal, and in case of the interlaced scanning signal, ?ltering 
is performed betWeen the same ?elds, but, in case of the 
sequential scanning signal, the ?ltering is performed Within 
the frame. 

[0078] Further, if data to be currently IDCTed is P frame, 
data stored in the frame buffer unit 57 is output to the 
uni-directional motion compensation unit 58 under the con 
trol of the controlling unit 55, and if B frame, it is output to 
the LPF 60. In other Words, if data to be IDCTed in the 4x8 
IDCT unit 54 is P frame, DCT coef?cient corresponding to 
the horiZontal high frequency discarded from the inverse 
scanning and ?ltering unit 52 and the I frame stored in the 
frame buffer unit 57 are input to the uni-directional motion 
compensation unit 58 under the control of the controlling 
unit 55. 

[0079] The uni-directional motion compensation unit 58 
compensates the motion of the standard frame output from 
the frame buffer unit 57 With FMV‘ scaled in the motion 
vector scaling unit 56. Here, upon compensating the motion 
of the uni-directional motion compensation unit 58, com 
pensation is performed by macro blocks While using the 
DCT coefficient corresponding to the horiZontal frequency 
discarded upon ?ltering as additional information. That is, 
the uni-directional motion compensation unit 58 analyZes 
DCT coef?cient discarded upon data interpolation for the 
motion compensation to determine an interpolation order. 
For example, as there happen many motions, much real data 
are included in the discarded DCT coef?cients. Accordingly, 
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in this case, the interpolation order is increased for perform 
ing a precision interpolation, and since real data is hardly 
included in the discarded DCT coefficient as the movement 
is reduced, in this case, the interpolation order is reduced for 
performing the interpolation. As mentioned above, the dis 
carded coef?cient is used for the motion compensation, 
thereby being capable of enhancing the picture quality. Here, 
the uni-directional motion compensation unit 58 uses I 
frame or P frame stored in the frame buffer unit 57 as the 
standard frame. 

[0080] Since IDCTed data is differential data betWeen 
motion-compensated frame and the frame to be input, the 
adder 59 adds pixel values output from the 4x8 IDCT unit 
54 and pixel values motion-compensated in the uni-direc 
tional motion compensation unit 58 to output it to the frame 
buffer unit 57. This is because that if data to be input is I 
frame, it is inversely quantiZed and IDCTed as it is, but, if 
P or B frame, differential data betWeen motion-compensated 
data and data to be input is inversely quantiZed and IDCTed. 
At this time, if the I frame has been stored in the ?rst frame 
area 57-1 of the frame buffer 57, the P frame output from the 
adder 59 is stored in the second frame area 57-2. And, the 
frame (e.g., I or P frame) to be next input to the frame buffer 
57 is stored again in the ?rst frame area 57-1 Where I frame 
Was stored. As mentioned above, the ?rst and the second 
frame areas 57-1 and 57-2 alternatively store the frame to be 
input. Accordingly, the I frame and P frame may respectively 
be stored in the ?rst and the second frame areas 57-1 and 
57-2 of the frame buffer unit 57, and also tWo sequential P 
frames are respectively therein. 

[0081] And, the P frame stored in the second frame area 
57-2 of the frame buffer unit 57 is input to the multiplexer 
72 through the LPF and vertical 1/2 decimation unit 71 of the 
format selecting unit 70 and simultaneously With this, is 
directly input to the multiplexer 72. The LPF and vertical 1/2 
decimation unit 71 performs vertical 1/2 decimation after loW 
pass ?ltering the P frame to be input. 

[0082] On the other hand, if data to be IDCTed in the 4x8 
IDCT 54 is the B frame, I frame and P frame, or, tWo P 
frames Which are respectively stored in the ?rst and the 
second frame areas 57-1 and 57-2 of the frame buffer are 
input to the LPF 60. The LPF unit 60 performs the loW pass 
?ltering for tWo frames to be input (i.e., I frame and P frame, 
or, tWo P frames) to output them to the bi-directional motion 
compensation unit 61. 

[0083] At this moment, frames red from the frame buffer 
57 may directly be output to the bi-directional motion 
compensation unit 61 Without passing through the LPF unit 
60, and may be output to the bi-directional motion compen 
sation unit 61 after ?ltering through the LPF unit 60. In the 
latter case, a frequency aliasing phenomenon of the B frame 
can be prevented. 

[0084] The bi-directional motion compensation unit 61 
performs a quarter-pixel motion compensation in the direc 
tion of x using FMV‘ and BMV‘ scaled in the motion vector 
scaling unit 56 and frames ?ltered in the LPF 60, and 
performs a half-pixel motion compensation in the direction 
of y. 

[0085] At this time, upon the motion compensation of the 
bi-directional compensation unit 61 as the uni-directional 
motion compensation unit 59, the DCT coef?cient corre 
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sponding to the horizontal frequency discarded upon the 
?ltering of the inverse scanning and ?ltering unit 52 is input 
as additional information, and the compensation is per 
formed by macro blocks. In the same manner, the interpo 
lation order is determined upon the data interpolation for the 
bi-directional motion compensation by analyZing the DCT 
coef?cient discarded from the inverse and ?ltering unit 52. 

[0086] And, the bilinear interpolation in general spatial 
interpolation methods is used upon the motion compensa 
tion of the uni-directional motion compensation unit 59 and 
bi-directional motion compensation unit 61, hoWever, a 
polynomial compensation having much excellent capacity, 
rational function compensation, cubic spline compensation 
or bicubic compensation, etc., may be used. 

[0087] Further, When data to be IDCTed is B frame, the 
4x4 converting unit 62 inputs 4x8 pixel values for the B 
frame from the 4x8 IDCT unit 54 under the control of the 
controlling unit 55, and vertically sub samples them to the 
4x4 blocks to output them to the adder 63. 

[0088] The adder 63 adds the sub sampled 4><4 pixel 
values and pixel values Which Were bi-directionally motion 
compensated in the bi-directional motion compensation unit 
61, and after that, stores them in the B frame 64. Here, in the 
B frame instead of the 4x8 IDCT unit 54 and 4x4 converting 
unit 62, 4x4 ?ltering and 4x4 IDCT may be performed. 

[0089] MeanWhile, the format selecting unit 70 vertically 
decimates in half I or P frame to be input according to the 
display format after the loW pass ?ltering it, or, outputs it as 
it is Without vertical 1/2 decimation or ?ltering and decima 
tion, and for easily performing the interlacing function in the 
format converting unit connected to the rear part, if the 
display format is the interlaced scanning Int, a multiplexer 
72 selectively outputs the I or P frame of the LPE and 
vertical 1/2 decimation unit 71. For example, if the signal to 
be input for the decoding is 1920x1080 30 HZ interlaced 
scanning method and the display format is 852x480 30 HZ 
interlaced scanning, the horiZontal 1/2 doWn sampling has to 
be performed through the inverse scanning and ?ltering unit 
52, and the vertical 1/2 doWn sampling has to be performed 
through the vertical 1/2 decimation unit 71. 

[0090] And, if the display format is sequential scanning 
Pro, the multiplexer 72 selectively outputs the I or P frame 
of the frame buffer 57. For example, in case that the signal 
to be input for the decoding is 1920x1080 30 HZ interlaced 
scanning method, if it is directly output Without the vertical 
?ltering and 1/2 decimation in the LPF and vertical 1/2 
decimation unit 71, it becomes 960x540. This is because that 
one frame is comprised of a bottom ?led and a top ?eld. 
Therefor, in case that the display format is 852x480 60 HZ 
sequential scanning, the vertical ?ltering and 1/2 decimation 
are not performed. And, if the format conversion unit 
performs a ?rst interpolation Which vertically selects only 
eight pixels in nine pixels Without an additional interlacing 
process, 960x480 60 HZ sequential scanning is performed. 
At this time, as in FIG. 6, pixels of tWo ?elds are crossed 
due to the characteristics of the bottom ?eld and the top ?eld 
and therefor, positions thereof have to be changed so that the 
pixels of the bottom ?eld and the pixels of the top ?eld may 
coincide after the ?rst interpolation. Further, the ?rst inter 
polation is horiZontally performed, thereby obtaining 852x 
480 60 HZ sequential scanning picture. 
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[0091] At present, the display device is in a trend of 
applying the sequential scanning and therefor, the present 
invention Will usefully be used. 

[0092] In the conventional device, even though the input 
format is the interlaced scan and the display format is 
sequential scan, vertical ?ltering and vertical 1/2 decimation 
are unconditionally performed and after that, the interlacing 
is performed in the format conversion unit. Thereby, the 
picture quality is deteriorated and also, additional memories 
are required in the format conversion unit. (Generally, three 
frames are required.) HoWever, In the present invention, in 
case that the display format is the sequential scan, the 
vertical ?ltering and decimation are not required. As a result, 
the picture quality is enhanced and also, since the format 
conversion unit performs the only ?rst interpolation for the 
I or P frame Without the additional interlacing process, the 
siZe of the memory in the format conversion unit is reduced. 
That is, through the present invention, in case that the 
display format is the sequential scanning, the interfacing 
process for the I or P frame is performed in the decoder. 

[0093] As discussed previously, the inventive doWn con 
version decoding device of the digital television has an effect 
capable of obtaining a picture of the high quality no less than 
that of the full-memory version While reducing the siZe of 
the memory, by changing the siZe of the required memory 
according to the type of the frame to be input after the DCT 
coef?cients are horiZontally ?ltered. Further, the present 
invention has an effect of enhancing the picture quality by 
using the coefficients discarded through the horiZontal ?l 
tering for determining the interpolation order upon the 
motion compensation. 

[0094] Furthermore, in the present invention has advan 
tages, if the display format is the sequential scanning, there 
is no need to perform the vertical ?ltering and decimation for 
the I and P frames and thereby, the format conversion unit 
can perform the only ?rst interpolation Without the addi 
tional interlacing process. As a result, the present invention 
has an effect capable of reducing the siZe of the memory in 
the format conversion unit and also, enhancing the picture 
quality due to there being a little vertical part to be dis 
carded. 

[0095] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in a 
method and system for providing a doWn conversion decod 
ing device of a digital television of the present invention 
Without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover the 
modi?cations and variations of this invention provided they 
come Within the scope of the appended claims and their 
equivalents. 

What is claimed is: 

1. A doWn conversion decoding device of a digital tele 
vision comprising: 

an input signal processing unit decoding discrete cosine 
transform coefficients of bit stream to be input, motion 
vectors and so on, and performing quantiZation and 
inverse discrete cosine transform for given coefficients 
after inversely scanning said decoded discrete cosine 
transform coef?cients; 
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frame storing unit having different sizes according to a 
characteristic of an input frame, and storing motion 
compensated frames; and 

a motion compensation unit compensating motion of the 
frame stored in said frame storing unit according to 
type of motion vectors decoded in said input signal 
processing unit and inverse discrete cosine transformed 
frame. 

2. The doWn conversion decoding device as claimed in 
claim 1, Wherein said input signal processing unit is com 
prised of: a variable length decoding unit decoding discrete 
cosine transform coefficients, forWard motion vector and 
backward motion vector, etc., in compressed bit stream, and 
outputting them; an inverse scanning and ?ltering unit 
inversely scanning discrete cosine transform coefficients 
decoded in said variable length decoding unit, leaving only 
discrete cosine transform coefficient corresponding to a loW 
frequency part in inversely scanned discrete cosine trans 
form coefficients, and discarding the reset coef?cient of a 
high frequency part; and an inverse quatiZation unit input 
ting discrete cosine transform coef?cient corresponding to 
the left loW frequency part in said inverse scanning and 
?ltering unit to quantiZe them; and an inverse discrete cosine 
transform unit performing inverse discrete cosine transform 
for discrete cosine transform values quantiZed in said 
inverse quantiZation unit, and converting them to spatial 
piXel values to output them. 

3. The doWn conversion decoding device as claimed in 
claim 2, Wherein said inverse scanning and ?ltering unit 
leaves discrete cosine transform coefficients of 4x8 part 
corresponding to a horiZontal loW frequency part in said 
inversely scanned 8x8 discrete cosine transform coef?cients, 
and outputs the reset high frequency part to said motion 
compensation unit. 

4. The doWn conversion decoding device as claimed in 
claim 2, Wherein said inverse discrete cosine transform unit 
inputs inversely quantiZed 4x8 discrete cosine transform 
values to perform 4x8 inverse discrete cosine transform. 

5. The doWn conversion decoding device as claimed in 
claim 2, Wherein said inverse discrete cosine transform unit 
collects tWo horiZontal 8x8 blocks to respectively perform 
8x8 inverse discrete cosine transform for them, performs 
16x8 discrete cosine transform and after that, performs a 
?ltering. 

6. The doWn conversion decoding device as claimed in 
claim 1, Wherein said frame storing unit is comprised of: a 
?rst frame buffer inputting I frame in frames output from 
said input signal processing unit, or, adding coef?cient 
values of P frame output from said input signal processing 
unit to piXel values uni-directionally motion-compensated in 
said motion compensation unit to store them; and a second 
frame buffer adding piXel values bi-directionally motion 
compensated in said motion compensation unit and 4x4 
coef?cient values of B frame output from said input signal 
processing unit to store them, and, outputting them. 

7. The doWn conversion decoding device as claimed in 
claim 6, Wherein said ?rst frame buffer uses a half-memory 
version. 

8. The doWn conversion decoding device as claimed in 
claim 6, Wherein said ?rst frame buffer divided into plural 
frame areas, and stores frame to be alternatively input. 

9. The doWn conversion decoding device as claimed in 
claim 6, Wherein said second frame buffer uses a quarter 
memory version. 
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10. The doWn conversion decoding device as claimed in 
claim 6, Wherein said motion compensation unit is com 
prised of: a uni-directional motion compensation unit com 
pensating a motion With the forWard motion vector output 
from said input signal processing unit and a standard frame 
stored in said frame buffer; bi-directional motion compen 
sation unit compensating the motion With the forWard 
motion vector and backWard motion vector output from said 
input signal processing unit and frames I and P or tWo P 
frames stored in said frame buffer; and a 4x4 transform unit 
sub sampling 4x8 coefficient of the B frame output from said 
input signal processing unit to 4><4 coef?cient to output it. 

11. The doWn conversion decoding device as claimed in 
claim 10, Wherein said uni-directional motion compensation 
unit determines an interpolation order using discrete cosine 
transform coef?cient of the horiZontal high frequency part 
discarded from said inverse scanning and ?ltering unit. 

12. The doWn conversion decoding device as claimed in 
claim 10, Wherein said uni-directional motion compensation 
unit compensates the motion using the forWard motion 
vector and backWard motion vector output from said input 
signal processing unit and I frame or P frame stored in the 
frame buffer. 

13. The doWn conversion decoding device as claimed in 
claim 10, Wherein said uni-directional motion compensation 
unit scales the forWard motion vector output from said input 
signal processing unit, and uses the scaled forWard motion 
vector for the motion compensation. 

14. The doWn conversion decoding device as claimed in 
claim 13, Wherein said forWard motion vector performs 
scaling only horiZontally. 

15. The doWn conversion decoding device as claimed in 
claim 10, Wherein said uni-directional motion compensation 
up-samples the standard frame instead of scaling the forWard 
motion vector output from said input signal processing unit, 
and uses up-sampled standard frame for the motion com 
pensation. 

16. The doWn conversion decoding device as claimed in 
claim 10, Wherein said bi-directional motion compensation 
unit determines the interpolation order using the discrete 
cosine transform coefficients of the horiZontal and vertical 
high frequency parts discarded from said inverse scanning 
and ?ltering unit. 

17. The doWn conversion decoding device as claimed in 
claim 10, Wherein said bi-directional motion compensation 
unit scales the forWard motion vector and backWard motion 
vector output from said input signal processing unit to use 
them for the motion compensation. 

18. The doWn conversion decoding device as claimed in 
claim 17, Wherein said forWard motion vector and backWard 
motion vector are scaled only horiZontally. 

19. The doWn conversion decoding device as claimed in 
claim 17, Wherein said bi-directional motion compensation 
unit up-samples the standard frame instead of scaling the 
forWard motion vector and backWard motion vector output 
from said input signal processing unit to use them for the 
motion compensation. 

20. The doWn conversion decoding device as claimed in 
claim 10 further comprised of a loW pass ?lter performing a 
loW pass ?ltering vertically to plural frames stored in said 
frame buffer, and outputting it to said bi-directional motion 
compensation unit. 
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21. The doWn conversion decoding device as claimed in 
claim 20, Wherein said plural frames input to said loW pass 
?lter are frames I and P, or, tWo sequential frames P and P. 

22. The doWn conversion decoding device as claimed in 
claim 10 further comprised of additional 4x4 ?ltering and 
inverse discrete cosine transform unit instead of said 4x8 
inverse discrete cosine transform unit and 4x4 transform 
unit, in case that the frame to be input is B frame. 

23. The doWn conversion decoding device as claimed in 
claim 1 further comprised of a format selecting unit verti 
cally ?ltering a corresponding frame stored in said frame 
storing unit according to a display format, or, outputting it 
as it is. 

24. The doWn conversion decoding device as claimed in 
claim 6 or 23, Wherein said format selecting unit is com 
prised of: a loW pass ?ltering and decimation unit perform 
ing a loW pass ?ltering for I or P frame data output from said 
frame buffer to perform a vertical decimation; and a select 
ing unit selecting an output of said loW pass ?ltering and 
decimation unit if the display format is an interlaced scan 
ning method, and selecting an output of said frame buffer if 
said display format is a sequential scanning method to 
output decoded I or P frame. 
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25. A doWn conversion decoding device of a digital 
television comprising: 

an input signal processing unit decoding discrete cosine 
transform coef?cients of bit stream to be input and 
motion vector, etc., and inversely scanning said 
decoded discrete cosine transfer coef?cients to perform 
inverse quantization and inverse discrete cosine trans 
fer for given coefficients; 

a frame processing unit having the memory of different 
siZes according to a characteristic of an input frame, 
compensating the motion of the frame stored in said 
memory according to a type of the motion vector 
decoded in said input signal processing unit and inverse 
discrete cosine transformed frame to store it in said 
memory; and 

a format selecting unit horiZontally ?ltering the corre 
sponding frame stored in said frame processing unit 
according to the display format, or, outputting it as it is. 


