* MEMORY MANAGER FOR MPEG DECCDER This invention relates to video
deconpression. Mire particularly this invention relates to a video
decoder, and to the nmanagenment of nenory being used to store decoded video
frame pictures in an image formatter of a video decoder. Vari ous
conpression standards for video data, i.e., JPEG MPEG and H. 261, are well
known from United States Patent No. 5,212,742. An inportant conpression
standard is the Mowving Picture Exper&g]C}oup Convention ("MPEG'), and nore
specifically MPEG 2 (1SO | EC 13818). “Circuitry used in decoders for MPEG 2
encoded video data is disclosed, for exanple, in European Patent
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so that | ore they are
required to eco p|c ures reqU|res ‘orm ng
predifdions fron1a previ ously decoded P or | picture. The decoded P picture
is stored in picture buffers for use decoding P and B pictures. B '

pictures can require predictions fromthe picture buffers. As with P

pi ctures, half pixel notion vector resolution accuracy requires on chip
interpolation of the picture information. B pictures are not stored in the
buffers. They are nerely transient. I n MPEG decoding a tenporal and a
spatial decoder are typically provided. The Spatial Decoder enployed in the
present invention performs all the required process- ing within a single

pi cture, which reduces the redundancy wi thin one picture. The Tenporal
Decoder reduces the redundancy between the subject picture and a picture
which arrives prior to the arrival of the subject picture, as well as a

pi cture which arrives after the arrival of the subject picture. Fig. 1
illustrates haw an | picture 2 is stored in a picture buffer 4, and then
output. Fig. 2 shows how a P picture 6 is forned froma picture buffer 8,
stored in a second picture buffer 10, and then output. Fig. 3 illustrates
how a B picture 12 is constructed frominformation in two picture buffers
14, then output w thout being stored. 1 and P pictures are usually not
out put fromthe tenporal decoder as they are decoded. Instead, | and P
pictures are witten into one of the picture buffers, and are read out only
when a subsequent | or P picture arrives for decoding. In other words,

2 the tenporal decoder relies on subsequent P or | pictures to flush

previ ous pictures out of the two picture buffers. The spatial decoder can
provide a dummy | or P picture at the end of a video sequence to flush out
the last P or |I picture. In turn, this dunmy picture is flushed when a
subsequent: vi deo sequence starts. Peak menory bandw dth | oad occurs
when decoding B pictures. In an exanple taken fromthe "worst case"
scenario, the B franme may be forned frompredictions fromtwo picture
buffers with all predictions being to half pixel accuracy. Table 1 presents
performance data using a typical dynam c random access nenory (' DRAM').

Data bus width read or wite 8x8 form prediction form prediction
(bits) bl ock (hal f (i nteger pixe

pi xel accuracy) accuracy) 8 3657 ns 4907
ns 3963 ns 16 1880 ns 2907 ns

2185 ns 32 991 ns 1907 ns 1741 ns
Tabl e | Fromthe data in Table 1, it can be seen that it wll take

the decoder's DRAM interface 3815 ns to read Lhe edef or two :
accurate half pixel accurate predictions (vi§ Tﬂl$:5l-EET HASdBEEN\erface) The
resolution that the Tenporal Decoder can supgort |ggmgqgnnlned§by t he

nunber of these predictions that can be perfd et pf cture tinme.
In_this exanple thpeIenporaI Decoder can process 8737 8x8 bl ocks in a
single 33 ns plcture period (e.g., for 30 Hz video). If the required
V|EU®S c®d 480, then each picture contains 7920 8 x 8 bl ocks
(tak| Lmih eration the 4:2:0 chroma sanpling). It can be seen that
thls onsunes approx. 91 % of the avail able DRAM i nterface
bandw dt h (before any other factors such as DRAM refresh are taken into
consideration). Accordingly, the Tenporal Decoder can support this video
fornat Mhen MPEG plcture re- orderlng IS enployed t he morst case
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