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(57) ABSTRACT 

Presented herein are systems and methods for sloW motion 
and high speed for digital video. In one embodiment, there 
is presented a method for displaying pictures. The method 
comprises displaying a top ?eld from a particular picture, for 
a predetermined number of consecutive vertical synchroni 
Zation pulses; and displaying a bottom ?eld from the par 
ticular picture for the predetermined number of consecutive 

(21) Appl. No.: 10/874,621 vertical synchronization pulses. 
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SLOW MOTION AND HIGH SPEED FOR DIGITAL 
VIDEO 

RELATED APPLICATIONS 

FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

[0001] [Not Applicable] 

MICROFICHE/ COPYRIGHT REFERENCE 

[0002] [Not Applicable] 

BACKGROUND OF THE INVENTION 

[0003] Television (TV) content distribution is quickly 
migrating from analog formats to compressed digital for 
mats. Currently, distribution of digital video content for TV 
display is dominated by use of the MPEG-2 video compres 
sion standard (ISO/IEC 13818-2). MPEG-2 and its prede 
cessor MPEG-1 de?ne the standards to compress video 
content using a combination of various techniques. An 
MPEG-encoded stream may have three types of pictures, 
Intra-coded (I), Predicted (P) and Bi-directionally predicted 
(B). I-pictures are not compressed using any temporal pre 
dictions and can be decoded Without the need of any other 
picture. The P-pictures perform temporal predictions from a 
picture that comes before it in the display order. Thus, 
decode of a P-pictures requires one picture (from the past) 
to be available With the decoder for performing temporal 
predictions. This prediction picture may be either an I-pic 
ture or another P-picture. The B-pictures are bi-directionally 
predicted and, hence, use tWo pictures for prediction, one 
from the past and another from the future (in display order). 

[0004] During normal decode of MPEG streams, video 
decoders store the last tWo decompressed I/P pictures in 
memory. The last I/P picture is used for predicting an 
incoming P-picture and the last tWo I/P pictures are used for 
predicting an incoming B-picture. 

[0005] HoWever, additional functions alloW the user to 
control the presentation of the video data. These functions 
include pause, freeZe, sloW motion, and high speed. The 
pause function stops the video during video playback. The 
video does not move forWard and the last displayed picture 
is continuously redisplayed until the user releases the pause. 
When the user releases the pause, playback of the video 
resumes from the point Where it Was paused. The video 
freeZe freeZes a picture from a streaming broadcast (in 
contrast to video from a storage device). Since the video is 
streaming, When the user releases the freeZe, play is resumed 
from the point Where the freeZe is released. The video to be 
displayed betWeen the freeZe and the freeZe release is lost. 

[0006] During the sloW motion function, the video is 
displayed at a sloWer rate, controllable by the user. This can 
be implemented by repeating pictures. HoWever, Where the 
video comprises interlaced pictures, the display device scans 
alternating lines during each vertical synchroniZation pulse. 
The alternating lines during a ?rst vertical synchroniZation 
pulse correspond to either a top ?eld or a bottom ?eld. The 
alternating lines during a second vertical synchroniZation 
pulse correspond to the other of the top ?eld and bottom 
?eld. Displaying the top ?eld and bottom ?elds in alternate 
order over several vertical synchroniZation pulses results in 
a jittery displayed picture. 
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[0007] During the high speed function, the video is dis 
played at a faster speed. HoWever, because the display 
device scans the display pictures at the same speed, pictures 
are skipped to achieve the higher speed. Additionally, 
because I and P pictures are needed for decoding other 
pictures, the I and P pictures are decoded. A common 
scheme for implementing the high speed function involves 
skipping only B-pictures. HoWever, in cases Where B-pic 
tures are back to back, the pictures are not dropped uni 
formly. 
[0008] Further limitations and disadvantages of conven 
tional and traditional systems Will become apparent to one of 
skill in the art through comparison of such systems With the 
invention as set forth in the remainder of the present 
application With reference to the draWings. 

BRIEF SUMMARY OF THE INVENTION 

[0009] Presented herein are systems and methods for sloW 
motion and high speed for digital video. 

[0010] In one embodiment, there is presented a method for 
displaying pictures. The method comprises displaying a top 
?eld from a particular picture, for a predetermined number 
of consecutive vertical synchroniZation pulses; and display 
ing a bottom ?eld from the particular picture for the prede 
termined number of consecutive vertical synchroniZation 
pulses. 

[0011] In another embodiment, there is presented a 
method for displaying pictures. The method comprises 
receiving an indication to display the pictures at high speed 
by a factor of a predetermined number; examining the 
predetermined number of the pictures during a video display 
period; and decoding particular ones of the predetermined 
pictures, Wherein the predetermined ones are either refer 
ence pictures or pictures that are to be displayed at high 
speed. 

[0012] In another embodiment, there is presented a system 
for displaying pictures. The system comprises a display 
engine for providing a top ?eld from a particular picture for 
display for a predetermined number of consecutive vertical 
synchroniZation pulses and for providing a bottom ?eld from 
the particular picture for display for the predetermined 
number of consecutive vertical synchroniZation pulses. 

[0013] In another embodiment, there is presented a system 
for displaying pictures at high speed by a factor of a 
predetermined number. The system comprises a buffer and a 
video decoder. The buffer stores parameters associated With 
the predetermined number of the pictures during a video 
display period. The video decoder decodes particular ones of 
the predetermined pictures, Wherein the predetermined ones 
are either reference pictures or pictures that are to be 
displayed at high speed. 

[0014] A better understanding of the invention can be 
obtained When the folloWing detailed description of various 
eXemplary embodiments is considered in conjunction With 
the folloWing draWings. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWINGS 

[0015] These and other advantageous and novel features 
as Well as details of illustrated embodiments Will be more 
fully understood from the folloWing description and draW 
ings. 
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[0016] FIG. 1a illustrates a block diagram of an exem 
plary Moving Picture Experts Group (MPEG) encoding 
process, in accordance With an embodiment of the present 
invention. 

[0017] FIG. 1b illustrates an exemplary interlaced frame, 
in accordance With an embodiment of the present invention. 

[0018] FIG. 1c illustrates an exemplary sequence of 
frames in display order, in accordance With an embodiment 
of the present invention. 

[0019] FIG. 1a' illustrates an exemplary sequence of 
frames in decode order, in accordance With an embodiment 
of the present invention. 

[0020] FIG. 2 is a block diagram of a decoder system in 
accordance With an embodiment of the present invention. 

[0021] FIG. 3 is a block diagram describing sloW motion 
in accordance With an embodiment of the present invention. 

[0022] FIG. 4 is a How diagram describing the operation 
of the video decoder in accordance With an embodiment of 
the present invention; 

[0023] FIG. 5 is a How diagram describing the operation 
of the display manager in accordance With an embodiment 
of the present invention; and 

[0024] FIG. 6 is a timing diagram describing the display 
of exemplary pictures in accordance With an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] FIG. 1a illustrates a block diagram of an exem 
plary Moving Picture Experts Group (MPEG) encoding 
process of video data 101, in accordance With an embodi 
ment of the present invention. The video data 101 comprises 
a series of frames 103. Each frame 103 comprises tWo 
dimensional grids of luminance Y, 105, chrominance red Cr, 
107, and chrominance blue Cb, 109, pixels. 

[0026] FIG. 1b is an illustration of a frame 103. A frame 
103 can either be captured as an interlaced frame or as a 

progressive frame. In an interlaced frame 103, the even 
numbered lines are captured during one time interval, While 
the odd-numbered lines are captured during an adjacent time 
interval. The even-numbered lines form the top ?eld, While 
the odd-numbered lines form the bottom ?eld of the inter 
laced frame. 

[0027] Similarly, a display device can display a frame in 
progressive format or in interlaced format. A progressive 
display displays the lines of a frame sequentially, While an 
interlaced display displays one ?eld folloWed by the other 
?eld. In a special case, a progressive frame can be displayed 
on an interlaced display by displaying the even-numbered 
lines of the progressive frame folloWed by the odd-num 
bered lines, or vice versa. 

[0028] Referring again to FIG. 1a, the tWo-dimensional 
grids are divided into 8x8 blocks, Where a group of four 
blocks or a 16x16 block 113 of luminance pixels Y is 
associated With a block 115 of chrominance red CI, and a 
block 117 of chrominance blue Cb pixels. The block 113 of 
luminance pixels Y, along With its corresponding block 115 
of chrominance red pixels CI, and block 117 of chrominance 
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blue pixels Cb form a data structure knoWn as a macroblock 
111. The macroblock 111 also includes additional param 
eters, including motion vectors, explained hereinafter. Each 
macroblock 111 represents image data in a 16x16 block area 
of the image. 

[0029] The data in the macroblocks 111 is compressed in 
accordance With algorithms that take advantage of temporal 
and spatial redundancies. For example, in a motion picture, 
neighboring frames 103 usually have many similarities. 
Motion causes an increase in the differences betWeen 
frames, the difference being betWeen corresponding pixels 
of the frames, Which necessitate utiliZing large values for the 
transformation from one frame to another. The differences 
betWeen the frames may be reduced using motion compen 
sation, such that the transformation from frame to frame is 
minimiZed. The idea of motion compensation is based on the 
fact that When an object moves across a screen, the object 
may appear in different positions in different frames, but the 
object itself does not change substantially in appearance, in 
the sense that the pixels comprising the object have very 
close values, if not the same, regardless of their position 
Within the frame. Measuring and recording the motion as a 
vector can reduce the picture differences. The vector can be 
used during decoding to shift a macroblock 111 of one frame 
to the appropriate part of another frame, thus creating 
movement of the object. Hence, instead of encoding the neW 
value for each pixel, a block of pixels can be grouped, and 
the motion vector, Which determines the position of that 
block of pixels in another frame, is encoded. 

[0030] Accordingly, most of the macroblocks 111 are 
compared to portions of other frames 103 (reference 
frames). When an appropriate (most similar, i.e. containing 
the same object(s)) portion of a reference frame 103 is 
found, the differences betWeen the portion of the reference 
frame 103 and the macroblock 111 are encoded. The location 
of the portion in the reference frame 103 is recorded as a 
motion vector. The encoded difference and the motion vector 
form part of the data structure encoding the macroblock 111. 
In the MPEG-2 standard, the macroblocks 111 from one 
frame 103 (a predicted frame) are limited to prediction from 
portions of no more than tWo reference frames 103. It is 
noted that frames 103 used as a reference frame for a 
predicted frame 103 can be a predicted frame 103 from 
another reference frame 103. 

[0031] The macroblocks 111 representing a frame are 
grouped into different slice groups 119. The slice group 119 
includes the macroblocks 111, as Well as additional param 
eters describing the slice group. Each of the slice groups 119 
forming the frame form the data portion of a picture struc 
ture 121. The picture 121 includes the slice groups 119 as 
Well as additional parameters that further de?ne the picture 
121. 

[0032] I0, B1, B2, P3, B4, B5, P6, B7, B8, P9, in FIG. 1c, 
are exemplary pictures. The arroWs illustrate the temporal 
prediction dependence of each picture. For example, picture 
B2 is dependent on reference pictures IO, and P3. Pictures 
coded using temporal redundancy With respect to exclu 
sively earlier pictures of the video sequence are knoWn as 
predicted pictures (or P-pictures), for example picture P3 is 
coded using reference picture I0. Pictures coded using tem 
poral redundancy With respect to earlier and/or later pictures 
of the video sequence are knoWn as bi-directional pictures 
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(or B-pictures), for example, pictures B1 is coded using 
pictures IO and P3. Pictures not coded using temporal redun 
dancy are known as I-pictures, for example I0. In the 
MPEG-2 standard, I-pictures and P-pictures are also referred 
to as reference pictures. 

[0033] The foregoing data dependency among the pictures 
requires decoding of certain pictures prior to others. Addi 
tionally, the use of later pictures as reference pictures for 
previous pictures requires that the later picture is decoded 
prior to the previous picture. As a result, the pictures cannot 
be decoded in temporal display order, ie the pictures may 
be decoded in a different order than the order in Which they 
Will be displayed on the screen. Accordingly, the pictures are 
transmitted in data dependent order, and the decoder reor 
ders the pictures for presentation after decoding. IO, P3, B1, 
B2, P6, B4, B5, P9, B6, B7, in FIG. 1d, represent the pictures 
in data dependent and decoding order, different from the 
display order seen in FIG. 1c. 

[0034] Referring again to FIG. 1a, the pictures are then 
grouped together as a group of pictures (GOP) 123. The 
GOP 123 also includes additional parameters further 
describing the GOP. Groups of pictures 123 are then stored, 
forming What is knoWn as a video elementary stream (VES) 
125. The VES 125 is then packetiZed to form a packetiZed 
elementary sequence. The packetiZed elementary stream 
includes parameters, such as the decode time stamp and the 
presentation time stamp. Each packet is then associated With 
a transport header, forming What are knoWn as transport 
packets. 

[0035] The transport packets can be multiplexed With 
other transport packets carrying other content, such as 
another video elementary stream 125 or an audio elementary 
stream. The multiplexed transport packets form What is 
knoWn as a transport stream. The transport stream is trans 
mitted over a communication medium for decoding and 
displaying. 

[0036] Referring noW to FIG. 2, there is illustrated a block 
diagram of an eXemplary circuit for decoding the com 
pressed video data, in accordance With an embodiment of the 
present invention. A presentation buffer 201 Within a Syn 
chronous Dynamic Random Access Memory (SDRAM) 202 
receives a transport stream. The presentation buffer 201 can 
receive the transport stream, either from a storage device 
204, such as, for eXample, a hard disc or a DVD, or a 
communication channel 206. 

[0037] A data transport processor 205 demultipleXes the 
transport stream into audio transport streams and video 
transport streams. The data transport processor 205 provides 
the audio transport stream to an audio portion 215 and the 
video transport stream to a video transport processor 207. 
The video transport processor 207 parses the video transport 
stream and recovers the video elementary stream. The video 
transport processor 207 Writes the video elementary stream 
to a compressed data buffer 208. Avideo decoder 209 reads 
the video elementary stream from the compressed data 
buffer 208 and decodes the video. The video decoder 209 
decodes the video on a picture by picture basis. When the 
video decoder 209 decodes a picture, the video decoder 209 
Writes the picture to a frame buffer 210. 

[0038] The video decoder 209 receives the pictures in 
decoding order. HoWever, as noted above, the decoding and 
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displaying orders can be different. Accordingly, the decoded 
pictures are stored in frame buffers 210 to be available at 
display time. At display time, display engine 211 scales the 
video picture, renders the graphics, and constructs the com 
plete display. Once the display is ready to be presented, it is 
passed to a video encoder 216 Where it is converted to 
analog video using an internal digital to analog converter 
(DAC). The digital audio is converted to analog in an audio 
digital to analog converter (DAC) 217. 

[0039] The frame buffers 210 also alloW the video decoder 
209 to predict predicted pictures from reference pictures. 
The decoder 209 decodes at least one picture, IO, B1, B2, P3, 
B4, B5, P6, B7, B8, P9, during each frame display period, in 
the absence of Personal Video Recording (PVR) modes 
When live decoding is turned on. Due to the presence of the 
B-pictures, B1, B2, the decoder 209 decodes the pictures, I0, 
B1, B2, P3, B4, B5, P6, B7, B8, P9 in an order that is different 
from the display order. The decoder 209 decodes each of the 
reference pictures, e.g., I0, P3, prior to each picture that is 
predicted from the reference picture. For eXample, the 
decoder 209 decodes IO, B1, B2, P3, in the order, I0, P3, B1, 
and B2. After decoding IO and P3, the decoder 209 applies the 
offsets and displacements stored in B1 and B2, to the 
decoded IO and P3, to decode B1 and B2. The frame buffers 
210 store the decoded pictures, IO and P3, in order for the 
video decoder 209 to decode B1 and B2. 

[0040] The video decoder 209 also Writes a number of 
parameters associated With each picture in a buffer descrip 
tor structure 212. Each frame buffer 210 is associated With 
a buffer descriptor structure 212. The buffer descriptor 
structure 212 associated With a frame buffer 210 stores 
parameters associated With the picture stored in the frame 
buffer 210. The parameters can include, for eXample pre 
sentation time stamps. 

[0041] A display manager 213 eXamines the buffer 
descriptor structures, and on the basis of the information 
therein, determines the display order for the pictures. The 
display manager 213 maintains a display queue 214. The 
display queue 214 includes identi?ers identifying the frame 
buffers 210 storing the pictures to be displayed. The display 
engine 211 eXamines the display queue 214 to determine the 
neXt picture to be displayed. 

[0042] The display manager 213 can determine the neXt 
picture to be displayed by eXamining the PTS parameters 
associated With the pictures. The display manager 213 can 
compare the PTS values associated With pictures to a system 
clock reference (SCR) to determine the ordering of the 
pictures for display. 

[0043] Alternatively, the display manager 213 can also 
determine the order of the pictures to be displayed by 
eXamining the type of pictures decoded. In general, When the 
video decoder 209 decodes a B-picture, the B-picture is the 
neXt picture to be displayed. When the video decoder 209 
decodes an I-picture or P-picture, the display manager 213 
selects the I-picture or P-picture that Was most recently 
stored in the frame buffer 210 to be displayed neXt. 

[0044] A particular one of the frame buffers 210 stores 
B-pictures, While tWo other frame buffers 210 store I-pic 
tures and P-pictures. When the video decoder 209 decodes 
a B-picture, the video decoder 209 Writes the B-picture to 
the particular frame buffer 210 for storing B-pictures, 
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thereby overwriting the previously stored B-picture. When 
the video decoder 209 decodes an I-picture or a P-picture, 
the video decoder 209 Writes the I-picture or P-picture to the 
frame buffer 210 storing the I-picture or P-picture that has 
been stored for the longest period of time, thereby overWrit 
ing the I-picture or P-picture. 

[0045] The circuit also supports a number of functions 
alloWing the user to control the presentation of the video. 
These functions include sloW motion and high speed. SloW 
motion alloWs a user to display a particular video at a sloWer 
rate. The sloWer rate can be controllable by the user. High 
speed alloWs a user to display a particular video at a faster 
rate that can also be controlled by the user. 

[0046] Referring noW to FIG. 3, there is illustrated a 
timing diagram describing the display of pictures in sloW 
motion on an interlaced display Where frame rate conversion 
is not required. During vsynch 0 . . . 2n, the display engine 
211 provides ?elds To, BO, . . . , Tn, Bn. (the letter T indicates 
the top ?eld, B indicates the bottom ?eld, the subscript 
indicates the normal speed video display order). During the 
even numbered vsynchs, e.g., 0, 2, . . . 2n, the even 

numbered lines of the display device display video data. 
During the odd-numbered vsynchs, e.g., 1, 3, . . . , 2n-1, 
odd-numbered lines of the display device display video data. 

[0047] BetWeen Vsynchs 2n and 2n+1, the user selects the 
sloW motion feature. The user selects the sloW motion 
feature, requesting to display the pictures at sloWer speed by 
a factor of y (one minute of the video takes y minutes to 
display). During sloW motion, the display engine 211 and the 
display manager 213 turn off the time stamp management, 
because the video is displayed at a sloWer speed compared 
to the system time clock. Accordingly, the PTS of pictures 
Will not match the system time clock running at the normal 
rate. 

[0048] The display engine 211 implements the sloW 
motion by repeating each picture element by the sloW 
motion rate before moving on to the neXt displayable 
picture. The pictures include a top ?eld, and a bottom ?eld, 
e.g., Tn, Bn. The display engine 211 displays the top ?eld y 
times folloWed by the bottom ?eld, y times. 

[0049] Therefore, during vsynchs 2n+1, . . . 2n+y, the 
display engine 211 displays top ?eld, Tn. It is noted that 
during vsynchs 2n+1, 2n+3, . . . , the display device displays 
the video on odd-numbered lines. The top ?eld Tn comprises 
the even-numbered lines of a picture. During vsynchs 2n+1, 
2n+3, . . . , the display engine 211 provides the lines of top 
?eld Tn, for display on the odd-numbered lines of the 
display. For eXample, each line of the top ?eld Tn, 0, 2, 4 . 
. . , 2x can be displayed on lines 1, 3, 5, 2x+1. 

[0050] During vsynch 2n+y+1, 2n+2y, the display engine 
211 displays bottom ?eld Bn. During alternating vsynchs of 
2n+y+1 . . . 2n+2y, the display device displays the video on 
even-numbered ?elds. The bottom ?eld Bn comprises the 
odd-numbered lines of a picture. During those vsynchs, the 
display engine 211 provides the lines of bottom ?eld Bn, for 
display on the even-numbered lines of the display. For 
eXample, each line of the top ?eld Bn, 1, 3, 5 . . . , 2x+1 can 
be displayed on lines 0, 2, 4, 2x. 

[0051] The foregoing results in a smoother sloW motion 
display. Additionally, because the display engine 211 takes 
care to repeat each ?eld of a picture, picture or picture 
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elements that are displayed more than once are repeated in 
the display order. Furthermore, the display engine 211 does 
the ?eld repeats on top of any frame rate conversion that 
may be active already. Thus, if PAL to NTSC conversion or 
3:2 pull doWn are being done, then some repeats Will be 
utiliZed even for normal rate of video. So if sloW motion is 
also enabled, then the display engine Will do the repeats in 
addition to the repeats already done for frame rate conver 
sions. For eXample, during 3:2 pull doWn, the display queue 
214 may include the display sequence, Tn, Bn, Tn+1, Bn+1, 
Tn+1. The display engine 211 With sloW motion by a factor 
of 3 Would display the sequence, Tn, Bn, Tn+1, BN1, THU, as 
Tn, Tn, Bn, Bn, Bn, THU, T T B B B T 
T T 

[0052] Once the normal video is resumed, the system time 
clock Would have raced ahead of the PTS of the displayed 
pictures. Accordingly, the display engine 211 loads the PTS 
value of the ?rst picture after normal rate video is resumed 
into the STC and resumes the time stamp management. 

[0053] Referring noW to FIGS. 4 and 5, there are illus 
trated ?oW diagrams describing the operation of the video 
decoder 209 and the display manager 213, respectively, 
during the display of video in high speed, in accordance With 
an embodiment of the invention. In one embodiment, the 
term Video Display Period (VDP) shall refer to the period of 
time for displaying a single picture. For eXample, for a 
progressive display, the VDP is one period betWeen vertical 
synchroniZation pulses. For an interlaced display, the VDP is 
tWo periods betWeen vertical synchroniZation pulses. 

[0054] At 405, the video decoder 209 receives a signal 
indicating that the video is to be displayed at high speed by 
a factor of Y, i.e., Y minutes of video are to be displayed in 
one minute. At the neXt VDP (after 410), the video decoder 
209 eXamines the neXt y pictures in decode order. For each 
of the Y pictures (415), the video decoder 209 Writes (420) 
the parameters regarding the picture in a buffer descriptor 
structure 212. At 425, the video decoder 209 determines 
Whether the picture is a reference picture (an I or P picture). 
If the picture is a reference picture, the video decoder 209 
decodes and Writes (430) the picture to a frame buffer. 

[0055] If the picture is not a reference picture (a B-pic 
ture), the video decoder 209 receives (435) an indication 
from the display manager 213 indicating Whether the picture 
is to be displayed. 

[0056] Turning noW to FIG. 5, there is illustrated a block 
diagram describing the operation of the display manager 213 
in accordance With an embodiment of the present invention. 
The display manager 213 polls (505) the buffer descriptor 
structures 212 for parameters Written by the video decoder 
209. When the video decoder 209 Writes the information to 
the buffer descriptor structures 212, the video decoder 209 
fetches (510) the information from the buffer descriptor 
structures 212. 

[0057] The display manager 213 eXamines the information 
to determine (515) Whether the picture associated With the 
information Will be displayed or skipped in the fast forWard 
order. If during 515, the display manager 213 determines 
that the picture Will be skipped, the display manager 213 
transmits (520) a signal to the video decoder 209 indicating 
that the picture is skipped. 

[0058] If the display manager 213 determines that the 
picture associated With the information Will be displayed in 
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the fast forward order, the display manager 213 transmits 
(525) a signal to the video decoder 209 indicating that the 
picture is displayed. 

[0059] Based on the information fetched during 510, the 
display manager 213, may also be able to update the display 
order of the pictures. At 530, the display manager 213 places 
identi?ers identifying pictures for display in the display 
queue 212. 

[0060] Referring again to FIG. 4, the indication received 
during 435 is the signal transmitted by the display manager 
during either 520 or 525. If the signal indicates that the 
B-picture is to be displayed (at 440), the video decoder 209 
decodes the B-picture and Writes (430) the B-picture to the 
frame buffer. If at 440, the signal indicates that the B-picture 
is not to be displayed, the video decoder 209 can skip 
decoding the B-picture. The foregoing is repeated for all Y 
pictures. After the foregoing is done for all Y pictures, the 
video decoder 209 Waits until the next VDP and repeats the 
process for the next Y pictures. 

[0061] Referring noW to FIG. 6 there is illustrated a 
timing diagram describing the display of exemplary pictures 
in high speed in accordance With an embodiment of the 
present invention. The pictures in display order are IO, B1, 
B2, I/P3, B4, B5, I/P6, . . . , I/Pn, BN1, BN2, I/Pn+3 . . . . The 

pictures in decoder order are I0, I/P3, B1, B2, I/P6, B4, B5, 
I/PQ, . . . , I/Pn+3, BN1, BN2, I/Pn+6 . . . . The subscript 

indicates the display order, While “I/P” indicates that the 
picture is either an I or P-picture. In the discussion, the 
vertical synchroniZation pulses shall correspond to a pro 
gressive display, although the invention is also applicable 
Where an interlaced display is used. 

[0062] Prior to VDP 0, picture I0 is previously decoded 
and stored in frame buffer F1. At VDP 0, the video decoder 
209 decodes I/P3 and Writes I/P3 to frame buffer F2 and 
display engine 211 displays IO. The pictures decoded by 
video decoder 209, stored in frame buffers F1, F2, and F3, 
and displayed by display engine are as shoWn. It is noted that 
there is a lag betWeen the video decoder 209 and the display 
engine 211, and accordingly, the video decoder 209 decodes 
the indicated picture at a time corresponding to the indicated 
VDP minus the lag. 

[0063] BetWeen VDP n and n+1, the user selects the high 
speed function to display pictures faster by a factor of 2. The 
display engine 211 displays one of every tWo pictures. Thus, 
at VDP n+i (Where i is a positive integer), the display engine 
211 displays, either I/P/BMZi. Additionally, the display 
engine 211 and the display manager 214 turn off the time 
stamp management because the PTSs of the pictures Will 
race ahead of the STC. 

[0064] During the high speed, the video decoder 209 
examines the factor number of pictures, e.g., 2, per VDP. 
From the examined pictures, the video decoder 209 decodes 
and Writes to the frame buffers, all of the I and P pictures. 
Additionally, from the examined pictures, the video decoder 
209 decodes and Writes to the frame buffer, B-pictures that 
are to be displayed by the display engine 211. When the 
video decoder 209 examines the pictures, the video decoder 
209 Writes certain information to the buffer descriptor struc 
tures 212. Based on the information Written to the buffer 
descriptor structures 212, the display manager 213 deter 
mines the high-speed order of the pictures to be displayed 
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and pushes the pictures to the display queue 214. The display 
manager 213 also determines Whether a picture is skipped or 
displayed. When the display manager 213 determines that a 
B-picture is to be skipped, the display manager 213 signals 
the video decoder 209. The video decoder 209 skips decod 
ing B-pictures that are not to be displayed by the display 
engine 211. 

[0065] During VDP n+1, the display engine 211 displays 
BN2. During VDP n+1, the video decoder 209 examines 
Bn+1, and BN2. HoWever, the display engine 211 displays 
Bn+2, during VDP n+1, and skips BN1. Therefore, the video 
decoder 209 decodes BN2, and Writes Bn+2 to frame buffer 
F3. The video decoder 209 can skip decoding BN1. 

[0066] During VDP n+2, the display engine 211 displays 
BN4. During VDP n+2, the video decoder 209 examines 
I/Pn+6, and BN4. The display engine displays Bn+4 and 
I/Pn+6, during VDPs n+2 and n+3, respectively. The video 
decoder 209 decodes I/Pn+6, and Bn+4 and Writes them to 
frame buffers F2 and F3, respectively. 

[0067] During VDP n+3, the display engine 211 displays 
I/Pn+6. The video decoder 209 examines BN5, and I/Pn+9. 
The display engine 211 skips displaying BN5. Accordingly, 
the video decoder 209 can skip decoding BN5. Although the 
display engine 211 Will skip displaying I/Pn+9, (at VDPs 4 
and 5, the display engine 211 displays Bn+8 and BN1‘), 
respectively), the video decoder 209 decodes I/Pn+9 because 
it is a reference picture for other pictures. The video decoder 
209 uses I/Pn+9 to decode B8, B10, and I/P12 that are 
displayed by the display engine 211. 

[0068] During VDP n+4, the display engine 211 displays 
BN8. The video decoder 209 examines BN7, and BN8. The 
display engine 211 skips displaying BN7. Accordingly, the 
video decoder 209 can skip decoding BN7. Since Bn+8 is to 
be displayed, the video decoder 209 decodes Bn+8 and Writes 
Bn+8 to frame buffer F3. 

[0069] The foregoing can also be applied in the case Where 
the display device is interlaced. Where the display device is 
interlaced, the display device transmits VDPs for both the 
top ?eld and the bottom ?eld for each picture. During the 
VDP for the top ?eld and the bottom ?elds, the respective 
?eld is displayed. During the pause, the top ?eld and the 
bottom ?eld of the pause picture, B4 can be displayed 
continuously in alternating order. 

[0070] The circuit as described herein may be imple 
mented as a board level product, as a single chip, application 
speci?c integrated circuit (ASIC), or With varying levels of 
the system integrated on a single chip With other portions of 
the system as separate components. The degree of integra 
tion of the monitoring system may primarily be determined 
by speed of incoming MPEG packets, and cost consider 
ations. Because of the sophisticated nature of modern pro 
cessors, it is possible to utiliZe a commercially available 
processor, Which may be implemented external to an ASIC 
implementation of the present system. Alternatively, if the 
processor is available as an ASIC core or logic block, then 
the commercially available processor can be implemented as 
part of an ASIC device Wherein the memory storing instruc 
tions is implemented as ?rmWare. 

[0071] While the invention has been described With ref 
erence to certain embodiments, it Will be understood by 
those skilled in the art that various changes may be made and 
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equivalents may be substituted Without departing from the 
scope of the invention. In addition, many modi?cations may 
be made to adapt particular situation or material to the 
teachings of the invention Without departing from its scope. 
Therefore, it is intended that the invention not be limited to 
the particular embodiment(s) disclosed, but that the inven 
tion Will include all embodiments falling Within the scope of 
the appended claims. 

1. A method for displaying pictures, said method com 
prising: 

displaying a top ?eld from a particular picture, for a 
predetermined number of consecutive vertical synchro 
niZation pulses; and 

displaying a bottom ?eld from the particular picture for 
the predetermined number of consecutive vertical syn 
chroniZation pulses. 

2. The method of claim 1, further comprising: 

receiving an indication to display the pictures in sloW 
motion by a factor of the predetermined number. 

3. The method of claim 1, Wherein displaying the top ?eld 
further comprises: 

displaying the top ?eld at vertical synchroniZation pulses 
corresponding to the bottom ?eld. 

4. The method of claim 1, Wherein displaying the bottom 
?eld further comprises: 

displaying the bottom ?eld at vertical synchroniZation 
pulses corresponding to the top ?eld. 

5. A method for displaying pictures, said method com 
prising: 

receiving an indication to display the pictures at high 
speed by a factor of a predetermined number; 

examining the predetermined number of the pictures 
during a video display period; and 

decoding particular ones of the predetermined number of 
the pictures, Wherein the predetermined ones are either 
reference pictures or pictures that are to be displayed at 
high speed. 

6. The method of claim 5, further comprising: 

determining Which ones of the predetermined number of 
the pictures are displayed at high speed. 

7. The method of claim 6, Wherein some of the reference 
pictures are not among the ones of the predetermined 
number of the pictures that are displayed at high speed. 
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8. The method of claim 7, Wherein some of the ones of the 
predetermined number of pictures displayed at high speed 
are not reference pictures. 

9. The method of claim 8, Wherein the some of the ones 
of the predetermined number of pictures displayed at high 
speed are bi-directionally predicted pictures. 

10. A system for displaying pictures, said system com 
prising: 

a display engine for providing a top ?eld from a particular 
picture for display for a predetermined number of 
consecutive vertical synchroniZation pulses and for 
providing a bottom ?eld from the particular picture for 
display for the predetermined number of consecutive 
vertical synchroniZation pulses. 

11. The system of claim 10, Wherein the display engine 
receives an indication to display the pictures in sloW motion 
by a factor of the predetermined number. 

12. The system of claim 10, Wherein the display engine 
provides the top ?eld for display at vertical synchroniZation 
pulses corresponding to the bottom ?eld. 

13. The system of claim 10, Wherein the display engine 
provides the bottom ?eld for display at vertical synchroni 
Zation pulses corresponding to the top ?eld. 

14. A system for displaying pictures at high speed by a 
factor of a predetermined number, said system comprising; 

a buffer for storing parameters associated With the pre 
determined number of the pictures during a video 
display period; and 

a video decoder for decoding particular ones of the 
predetermined number of the pictures, Wherein the 
predetermined ones are either reference pictures or 
pictures that are to be displayed at high speed. 

15. The system of claim 14, further comprising: 

a display manager for determining Which ones of the 
predetermined number of the pictures are displayed at 
high speed. 

16. The system of claim 15, Wherein some of the reference 
pictures are not among the ones of the predetermined 
number of the pictures that are displayed at high speed. 

17. The system of claim 16, Wherein some of the ones of 
the predetermined number of pictures displayed at high 
speed are not reference pictures. 

18. The system of claim 17, Wherein the some of the ones 
of the predetermined number of pictures displayed at high 
speed are bi-directionally predicted pictures. 

* * * * * 


