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20 channel. Rate buffers are implemented to perform variable to
constant rate translation. The amount of data provided to the
buffers is regulated in accordance with buffer occupancy. This is
effected by monitoring the buffer occupancy to generate control
signals. Typically the compressors include apparatus which

25 variably quantize compressed data, according to some function of .
‘the control signals,” to regulate the amount of compressed data
provided to the rate buffers (

A first currently known method, which may be used to
calculate the level of quantization required to compress video data

30 to a particular rate, computes a quantization step size which is
applied to an entire frame. This method provides a uniformly
quantized image over respective frames, but it is difficult to
determine quantization levels which provide data at precisely the -

~ desired rate. A second method divides each frame into blocks and

35 generates quantization levels on a block basis. This method more
closely provides compressed data at the desired rate, however,
because different areas of the image are quantized differently, the
image may not be reproduced with uniform quality.



-RCA 86 491 The present invention incl udes_z;\.ppar at us. i&Aqﬁérl@lZ' ng video -
signal on a block by block basis to provide data at - a rel atlveJy const ant
rate, and which tends not to introduce non- un1formt|es inimage quality.
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BRIEF DESCRIPTION OF DRAWINGS
FIGURE 1 is a block diagram of a video signal encoder
20 apparatus including a quantizer embodying the present invention.
FIGURES 1B and 1C are block representations of
frames of video signal coded according to the sequence of coding
modes associated with MPEG-like compression. :
FIGURES 2 and 3 are pictorial diagrams representing
25 the coding format of an MPEG-like signal.
FIGURE 4 is a more detailed block diagram of a portion
) of the MPEG-like compressor of FIGURE 1.
~ FIGURE 5 is a partial schematic drawing-partial
pictorial representation of a quantization apparatus and function.
30 FIGURE 6 illustrates the relative location of blocks of
data used in generating the quantization complexlty s1gnal for
associated macroblocks.

DETAILED DESCRIPTION :
35 The invention will be described in the environment of
a high definition television signal encoder but is in general '
applicable to any video signal encoding system which provides
blocks of compressed data subject to quantization, as for example



-3 - - RCA 86-491 a CDI. system For purposeic% %g@ldl scl osure t he
video data w |l ‘be Corrpressed I'n MPEG™ |'ke f or mat meant by " MPEG
like" is a codi ng forrrat simlar to the codi ng forrrat bei ng established by
the Intern anjzation for ndardi zat.i on, The, f or it

descri bed i ?‘ﬂéyﬁfﬁ nefh OF "RHPSEHtQ o 5 &5 “Zﬁtﬂ!f'n"i%@ Sl Wil zat i on”,
| SO-1 EC bE( ¢bfifpres¥st) in MIPBG like Norinag PWhat & meahtAbg OOVPEGE Audi o, MPEG

i Sl o, 7 L B P e o
~ conpr essiestablished tbyrsthe rinternationalo a@u;atlpneﬂontSmdwdwt(m or
bi di rgct "Fli@'fo?fxﬁﬂ' s 'd’ c?ﬂﬁ:‘ﬂd ihBthe Ed@éh(g;;igﬁk dqtﬁéﬁlﬂicﬁﬁﬂr ded. An exanple

of whi ch[(glzg SyYccessi ra are ENCaQL q%@ﬁ]@ﬁeéqﬁﬁe;;ond to

i |1 ustr at'é@anizaiien) l'1 taq rdjzation”;

respect i \of Mmagswaufé@mdl Mssoviited - Andid,eMPEG B07Y%6 cRed. (X
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The conprgSse um nance onent i_rare I nterl ea to form
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respect i epchanfievided ighdl i) an MPEGRIike forthar)caliethe HDTV

20 system shown both odd and even fields of each frame are
encoded. FIGURE l shows- the system processmg a single video
input signal, but it is to be understood that the luminance and
chrominance components are compressed separately, and that
luminance motion vectors are utilized for generating compressed

25 chrominance components. The compressed ‘luminance and
chrominance components are interleaved to form macroblocks for |
transmission. o | !

A sequence of image fields/frames as per FIGURE 1B is

applied to a compressor 10 which generates a compressed

30 sequence of frames (FIGURE 1C) that are coded accordmg to an
MPEG-like format. The numbers in the boxes represent success1ve
frames and the letters IP,B indicate the mode of compression
applied to the associa_ted frame, The coding I.P,B sequence
illustrated for frames 1-15 cyclically repeats.

35 The MPEG hierarchical format, illustrated in
abbreviated form in FIGURE 3, includes a plurality . of layers each
with respective header information. Nominally each header
includes a start code, data related to the respec.tiiie layer and
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a macr obl ock type and kEn&;oded; QUIRIH Si8 Pgrt e PresCIqSYSEH i ci ents are
i Il ustrat edségmlenyed ind grblﬁpe ef.fieldeffrahiesc KGUF):cimnsm\eeﬂ My Ethel @oks,

{ncl udi ng T guiy Ul PINGECHIBERS). OBk GO LA Hiéed d hader BS1wed
by segments of picture data. The GOF header includes data

20 related to the horizontal and vertical picture size, the aspect ratio,
the fleld/frame rate, the bit rate, etc. -

The picture data (L3) corresponding to respective
fields/frames includes a header followed by slice data (L4). The
picture header includes a field/frame number and a picture code

25 type. Each slice (L4) includes a header followed by a plurality of
blocks of data MBi. - The slice header includes a group number and
a quantization parameter.

Each block MBi (LS5) represehts a macroblock and

includes a header followed by motion vectors and coded

30 coefficients. The MBi headers include a macroblock address, a
macroblock type and a quantization parameter. The coded
coefficients are illustrated in layer L6. ~ Note each macroblock is
comprised of 6 blocks, including four luminance blocks, one U
chrominance block and one V chrominance block. See FIGURE 2. A

35 block represents a matrix of pixels, e.g., 8 x 8 over which a
discrete cosine transform (DCT) is performed. The four luminance
blocks are a 2 x 2 matrix of contiguous luminancé blocks,
representing, e.g., a 16 x 16 pixel matrix. The chrominance (U
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These indicati onj)larg gé#ted to the rate controller 18 to adjust the
aver age QpUITING FHvP 63/ the conpressor 10. The adjustnent is

acconpl i shed by adjl‘hst ampunite of 0datguprovided by &lpmldmﬂpt@sonelm
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20 quantization applied to the DCT coefficients.
Compressed video data hlerarchlcally formatted as
indicated in FIGURE 3 is coupled to a priority select element 11,
which parses thé coded data between-a high priority channel HP
and a low priority channel LP. ‘High pnonty information is the
25 - least data needed to create an lmage, albeit less than a perfect
image. Low priority information is the remaining information.

The HP and LP compresse,d’-_video data are coupled to a <
transport processor 12 which a) segments the HP and LP data
streams into transpoi_‘t blocks, b) performs a parity or cyclic v -

30 redundancy check on each tramsport block and appends the
appropriate parity check bits. thg_freto, and ¢) multiplexes the
auxiliary data with the HP or LP video data. S

The HP and LP data streams from the transport
~ processor 12 are apphed to the respectlve -rate buffers 13 and 14,

35 which convert the variable rate compressed v1deo data from the
processor 12 to data occurring at a substantially constant rate.
-The rate adjusted HP and LP data are coupled to- forward error
encoding elements 15 and 16 which a) perform REED SOLOMON
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transform on the pixels in the | ecti . Thereafter
quant i zat i oﬁaﬁéeﬁeﬁrﬁ)r'i‘?\gﬂe%"?l% a@&é‘wtf ?él ?@ e?’a@ém't he DCT, which
quant | éeg fcoef fici ent Compsession eint lthecbrmodes?mbludeg)edwmd eohzgor t he
encode r | n
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usi ng the rr?tlon vectors; E) subtracting the predicted frane fromthe P

frame being Wressed on ‘a bl ock by block basis, to generate
Compression in the P mode includes A) dividing a

20 respective P designated frame into macroblocks of for example 4
contiguous 8 x 8 blocks of pixels; B) searching the last occurring P
or I frame within the GOF for a macroblock containing similar
image information; C) generating motion vectors to translate the
macroblock found in the prior I or P frame to the location of the

25 similar macroblock in the P frame being compressed: D)
generating a predicted frame from the prior frame using the
motion vectors; E) subtracting the predicted frame from the P
frame being compressed on a block by block basis, to generate |
blocks of residues; F) performing DCT's on the blocks of residues;

30 G) quantizing the coefficients of the blocks of transformed
residues; and H) concatenating the quantized residue coefficients _
and the motion vectors to form a compressed video signal.

Compression of B designated frames is similar to
compression of P designated frames with the exception that

35 motion vectors and consequently predicted B.- frames are formed
with respect -to I andfor P designated frames between which the B
frame .is disposed in the sequence. That is the P designated
frames are compressed in relation to only the lastmost occurring P
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20 The quantizer receives the DCT coefficients accordmg
to a predetermined matrix pattern for each block of pixels, which
pattern is exemplified by the box 44 in FIGURE 5. The upper left
most square labelled DC is the average value of the amplitude of
all the pixels associated. with the block. The squares labelled Al-
25 AG63 correspond to AC coefficients or different - frequency spectra.
The higher ordinally numbered coefficients generally are of lesser
importance for image reproduction. “The arrows indicate the -/
sequence in which the coefficients | occur. The quantizer -also
receives quantization control mformatlon such as a global
30 quantization value GLOBAL QUANT and a macroblock complexlty
factor, MB_comp. : :
The quantizer mcludes a general quantization pattern
(for example block 45 in FIGURE 5) whlch is a matrix of relative -
quantization values associated with respective coefficients of the
35 DCT matrix, ie. g0, gl, g2, g3, are associated with coefficients DC,
Al, A2, A3, etc.. The quantization values, GLOBAL_QUANT, and
MB_comp are combined accordi__;ng_, to :',the. equation -
Gi= MB_comp * GLOBAL_QUANT *gi .
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86,491 and the respect Q’A?l ;g% /(2&6@;15.0 CoRf 59y the quantization of
eAhu

coefficients DC and A G is provi ded by the
mul tiplier 42 and appp /der&&; THM ﬁlﬂmt I zer 43 is

arranged to provide t hQAle=siQ;ed quanti zation funct jAgn= ()An 5 exanpl e of a

IOart i Zlul (;1r Oq@%}é zgféoig Aﬁgc&g§%@gvvenonb¥ﬁf SAlﬁff&hgng /7)//(2 *

A| =0 resml iies mteg!wadlvmmhver5| on of coefficient Al and /1 10

it Terent fupctipns fonte; guatigHtl Sabistlind (gl Byl Bieheta (e

differ ent tiong, f@kaffpmsmorf masotoblacksi eacoded ecmndmgqtmrmezat i on
val ues, gi, differeft Uifilie0" F&FROempR: 'dlfféreﬁf‘% & velhi s
hovvever |s no etrl aI o the, present | nv a,t t rPDresent

i nvention aﬂ%ﬁ@ B?ﬁyl gLhmay ¢ Wﬁlﬂ&t candrBl to a

quant i zb6 suframesat Thmd\mwaieﬂ \is oyer matfermetd\nthb peésent ﬂWbdtibri ormy
el ativel y 2t B piciEaf 13l Senbbls foCheldip pif?sﬁefsf S RHEe o e
rel ativel y ciiantization QQJltEQIC(SGea Ynantizer suobmphats limagey q:uaﬂnyl Dvbrnzy a
target val udfrgine ReilRWOY beCnonliiRiferify Affetdd by virtue -of the
quantization, while at the same time quantizing, relatively
20 severely, ones of the macroblocks of coefficients which are
relatively complicated to encode. This is accomplished by |
establishing a target value of the amount of compressed data for
respective frames from which global quantization values are
calculated, and generating a complexity factor for each macroblock
25 in a frame by which the global quantization values may be
modified on a macroblock basis. :
Generating the complexity factor will be considered
N first. Here, what is considered is the complexity of a macroblock
relative to the blocks within the respective macroblock and the
30 blocks surrounding the macroblock. If all macroblocks are equally
complex they may be quantized equally without causing non-
uniform quantizing affects. Alternatively, if equally complex
macroblocks are quantized differently, non-uniform quantizing - "
effects may occur. In order to achieve significant ‘compression,
35 however, it is necessary to quantize blocks or macroblocks
unequally within a frame. The problem then is to determine
where quantization effects may occur but will be least visible.
This is accomplished as follows. For each frame a two pass
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bits (co o] | each bl ock
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macr obl oftomt tke cralational ue MB x for the block (from an associative group

of bl ocks) haviB&drig; l;eeg(l)éiggpeh)oi. g@gmliﬁ))/(smmgrmaydl. After all
the MB_ x for the fra

ned, the “average val.ue MB xa of t he

MBx is cal cul at ed. The actor, I\/Bcorrp for each macroblock is W
Eorr;lkﬁ edwieren Kilh )eI((ael KB cand I‘!B4camep Icons(amfs xhaBare determined
K3) ( MB 1, 43 K4 are .
const ant éﬂﬁ%"%g‘g& Xgﬁﬁsn?ﬁé'gz%’%ﬁ P?@é ﬁﬁeﬁm éelﬁffzouir?’dii 1at val ues of
K1=2; K2and2K4x]-pravidekgoodpresuits eendtK4 egualko ane, kheequal to
one, the r I ge areas)
to KL (1 v&ﬁié?PMﬁngﬂ’libm gggg ef?rbgi{“ %&2 (én?] rlekf‘&s Ebg%fégk’ fiagd®
areas§ K1 (in mos complex image areas) ote that for 1mages

20 with uniform texture, MB._ comp will equal one for every

macroblock.

The associated blocks from which MB_x is selected for
a respective macroblock are illustrated in FIGURE 6. In FIGURE 6
the matrix of large squares correspond to macroblocks and the

25 smaller squares correspond to individual blocks of coded data. The
large central square, including blocks BK4, BKS, BK8 and BK9,
represents the macroblock being examined. MB_x is selected from v
all of the blocks BK1-BK12. If any of the neighboring blocks (BK1, *
BK2, BK3, BK6, BK7, BK10, BK11, BK12) is simple (i.e. exhibit a low :

30 codeword ‘bit count), it is probable that at least one block of the

" macroblock will also be simple, even if each of the other blocks of
the macroblock are complex. I_n_ this situation the macroblock is
assumed to be of low complexity and should not be subject to a - "
high level of quantization.. A _high level of complexity is associated

35 only with macroblocks where all the associated blocks are
complex (exhibit a high codeword bit count). A higher level of
quantization may be applied to the more complex blocks without
incurring visible artifacts. | |
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associ ated bl ocks from which MBx i:s .sel éected.for a respective nmacroblock
are illustrated-in FIGURE 6. In FIGURE 6 the matrix of |arge squares '
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macr obl ock, to determ ne t b each group_havi ng west count
val ue and s®@8r ER1IT,Tame; QF %ISP‘WB)@P rame. ; {aenesatiomaf H&n det er mi ned

t he_coidty ol GLOBALeQUANPs thiused df a preapast fiBics, thael is2kspl ates the
VB Compi ar Saliiie ZE'*%°@&%%W£$T%§3§§grf?iﬁfg%e@im@iﬁ%ﬁatﬂi I8
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frame 7 (FI WiHebepdifferent for frames of n<i2fferemt coding modes
20 generating the values GLOBAL_QUANT, first a target value,
GOF_TARGET, for a group of frames is calculated. If only video
data is applied to the rate buffers, the amount of data, GOF_size,
for a group of frames would be limited by the transmission data
rate and would be equal to the number of frames in a group of
25 frames times the rate buffer output bit rate divided by the frame
rate of the input video data. This value differs from the actual
data passed by the rate buffers since audio and/or auxiliary data
may be added to the transmitted data, and is therefore corrected
on.a GOF basis. The adjustment is calculated with respect to the
30 data generated during the previous GOF. The GOF_TARGET values
are calculated as follows; ,

GOF_TARGET,= GOF_size -(GOF_TARGET,_; - ACTUAL DATAn_l)
where GOF_TARGET,, and GOF _TARGET,,.; correspond to the
TARGET values for the current: and lastmost GOF, and ACTUAL

35 DATA,_; is the actual amount of coded data applied to the rate _
buffers during the lastmost GOF. Upon startup of the system the
GOF_TARGET value for the first GOF is set equal to GOF_size. '
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GOF, and. ACTUAL $odingatypesi is the actual amount of coded data applied to

theirgt e buffersxstg_l LG I LapBogs théaveran @taﬁﬁhuﬁoﬁfvéme isofstemthe
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TSi K
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numyey of coded Q:'hto%eﬁe'ﬁ?r Qﬁ@drés‘ife hlg@ ,g&s frarres of the respective

codi ng types; as t ge qyanti zation 3
val ue for the prevf%‘ﬁ@ Y?‘éﬁﬁs ‘b-fl FH@ ey ea Hlﬁtﬁ ﬂ%sty‘eN I, NP, NB

as the neokgsingoparamBrerd ac@mﬁngnt@ @@Ffonnwmg P, KB as constants (a
representative rati 21 Q%_Fdfﬁ I)J(EQW)(JIE) The ratio wll actually be
(N_P)(LBits_P)LQ_P)K_P) +

20 (N_B)(LBits_B)(L_Q___B)(K_B)i

o’

n_P,B = (N_P)(LBits_P)LQ_P)XX_P) +
(N_B)(LBits_B)LQ_B)K_B);
The target sizes for the respectlve coded frame types are

25 calculated from ; .

TSize_I = (GOF—TARGET)(LBlts D(LQ_IXK_I)/n_I;
TSize_P = ((GOF_TARGET-LBits_I)}LBits_PXLQ_PXK_P)/n_P,B; O
TSize_B = ((GOF_’ TARGET-LBits _I)(LBits_ BXLQ_B)K_B)/n_P,B.
After the target values TSize_i have been determined,
30 the values EQuant_I, EQuant_P, EQuant B, which are the expected
~ average quantization values for next I, P, and B coded frames are
calculated according to the followmg relauonshlps,
EQuant_P = (LQ_P)(LBlts P)/TSize_P;
EQuant_B = (LQ_B)LBits_ B)/TSize_B;

35 EQuant_I = (LQ_P}K_PY/K_L ' |
Respective values BS_ 1, BS_P, and BS_B are generated by scaling
the expected quannzauon values: by respective constants R_I, R_P, "
and R_B, that is
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(N_ I)(LBlts (L@ ) (K1) + (N P)(LBlts P)(LQP)(KP) + 20

N B)¢LBits B)LQ B)( ) Bits_P)(LQP) (K P + '
'N_B) (‘tBi- tsB)(LCLB)(@S)—I ‘H@@ B(g—i s for:the respective coded frane
ypes are 25 cal cul atBS Pr:arﬁEQﬂ'ﬂltz_P)_(R:P) o

( GOF- TARGET)(LBltsI) TRhze P = i,
((GOR_ TAE%I’ELBMS I) |ts Egb §‘§?7nPB M?SIZEB_
- ((GOF_TA ¢ manstant Rail tg'laB’) .Id’@ﬂd‘ld& B and: be morapg@l tQal ues

TSi ze_i5 hahebeRanfdl Hirrags) divided Gy Vi roBRETE _the Holiaie rite EQuant B,
whi ch are the exa&%t ed averagegguantlzatlo vaI ues for next.l, P, and B

coded framdUDgP e e, Maximum ;quantzagon, vage ; o| OWPESFEF%%Y%nshl ps;
EQuant _P = makimufl RjuantiRatitsi aalie mayebe Bet équdd) (0BB1sB)/ TSize_B;, 3 5

L (0 g R IBRHL AT g iy iR .
constants mnay bzePupdau:degvetynam imacroblogks according s® 4b¢ BS | =
(EQJarltol)(rqumng = (EQJant _P)(R:P); BS B= (EQuant_B) (R _B). The
constant R | nay e RB and ropociianal, t he channel bit
rate divided by the §d3]ct= Y Tr@ﬁBga’t Eﬂéﬁ&%ﬂb&@&i mum
quanti zati awher® e indéecr eomesponds toelii Puor BjanBSzit chliras;idmlsrrw be set
Cpdat eé°e3ip‘§°ﬁ#h§8pk'ﬁﬁ§p‘°"%€%ﬁ e Seflerdi”, B chofoespell oinc,
t he i ndex itocther taspovalaetof BS_H calcBlated; i mMBs essuhadﬂzeb of the
\_ 15 amount of data for the previous m macroblocks (in bits); m is an
integer number of macroblocks (preferably small); and NMB is the
total number of macroblocks in the frame being coded. The value
GLOBAL_QUANT is generated from
GLOBAL_QUANTi = BS_i/ R_i
20 where the index i corresponds to I, P or B as appropriate. This
value is applied to the quantizer at the beginning of each
respective frame period.
In review, the parameter GLOBAL_QUANT is generated
by first calculating a target value corresponding to the amount of
25 data space available for a GOF. This target value is proportional to
the transmission data rate divided by the frame rate and adjusted
by the error in the target value calculated for the prior GOF. The
~ GOF-TARGET is then proportioned to generate frame target values
TSize_i for the various frames in the GOF according to the coding
30 type. The frame target values TSize_i are calculated as a function
of the number of frames of each coding type in a GOF and the
amount of coded data generated for the respective types of coded
frames in the prior GOF. The GLOBAL_QUANT values for the
respective frames are generated from the reciprocals of the
35 TSize_i and adjusted periodically during the coding of respective
frames in accordance with the amount of coded data so far
produced for the respective frame
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20 In the foregomg, it was noted that the bro‘p‘osed MPEG
standard coded one field per frame, but that the exemplary HDTV
MPEG-like system coded both fields per frame. The invention,
however is applicable to both '.Systems. Hence, in the claims, where .
the terms frames or group of frames is used they are meant to

25 refer to the amount of data _a¢tually i)foees_sed per picture or
group of pictures, be it one field per frame or two fields per frame

etc. T Ny
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compl exity signal duri jiadsSFGrOUndiiGhing NdidogiantiRd Y& qEartize all
macroblocks within a frame with the same quantizing function
during a first quantizing pass, and for quantizing the -macroblocks
within said frame with a quantizing function altered by said
complexity signal during a second quantizing pass, and wherein
said means for generating said complexity control signals is
-. responsive to blocks of quantized data generated during said first
quantizing pass.

,. 3. The apparatus set forth in claim 2 wherein said

\v means for generating said complexity control signals includes
means for A) determining the amount of quantized data in
respective blocks of respective frames; B) for each macroblock,
determining the amount of data MB_xi in the block of a group of
blocks associated with said macroblock, having the. least data; C)
calculating the average MB_xa of a plurality of the MB_xi in a
frame; and D) calculating complexity control signals for respective
macroblocks as a function of the corresponding MB_xi and said
average. ' "



said nmeans for generating said conplexity control .Si.gnats.-iks responswe to
bl ocks of quantized data generated during said first quantizing pass.

The apparatus set forth in claim2 wherein said means for generati rTgﬁsal d
conpl exity control 4&i gﬂ‘;kbsappatamesselrdwtﬁlfmrch)ndét ovhdreimgaide amdwnt of

ﬂ;?pglblzggk g('if}'ms? ngcséh\é&égn%@n& @c&ﬁ?ﬂ%@h ﬁ]ﬁ&%l Ez:kf 81[ :agPoup of
bl ocks associ a(@@lmhxﬁﬂ'm _Iﬁt)e*'l E&AMBxE) O

cal cul at iwiterefi® KI¢IH2e KB _¥Ad 0K4a apé Wetm:ﬁﬁed%ﬂﬂams in a frame; and
D) cal cul ating conpl exity control signals for-respective macrobl ocks as a

function of the corresponding MB xi and said average. 4. The appar at us
set fort h in claim& wihecap parstds csetpforth tin clqmall mshimul ated according

to the re [ﬁﬁl% r rra&ﬂ rm ned '
const ant S ée appar a us’ﬂggt&or F@eﬁin@% ll*% wher e n respect ive franes
of data &pqueRcRdfcoding mmodes. eas bieycle compeising o plonality wfdes, each

cycl e cofpjrngs “&eﬁ%hté’@'GOF Obnllr $aRP a%atfﬁlnﬁef indfgdési d appar at us
further includes ans O&g'cagfcgl at 1 ng et val ue corre(fgondl ng to the

amount of expected JREARS ?‘M‘gr%sﬁ?ég? ‘Q‘Pcﬁﬁg"'ﬁﬂoq 880 and
which is tﬁefmﬂtﬁnoﬁfeiﬁ&teﬂrQﬁaﬂﬁid@@hﬁhﬁoﬁ%mm ups @fantized

data gen ratedfor t revio r U ted for

said pr e& ﬁ@&ﬁg R BﬁBéﬁF’t‘ Bﬂ th& gﬁé\trvb%tn 3&% é&iﬁgngst

respect i \améummnf guantized data genermed nﬁprgith@qbreufms iGAE and/ghees for
respecti @b?'el n said quantizer is
responsi @éétaggﬁ# dﬂaﬁdbfpi %agﬁt zat1on_val des and said conplexity
signal for alteri ngmgansi fﬂl’arﬂfpﬁﬁﬁl@ﬂlw&rﬁ@doﬁfgﬁt value,gmongsts set fort

in clai mresyhidiv rfrﬁﬁieg it sGOF difd)iqéhbt@ﬁh Ogloball gwdriteZation ue i ncl udes .

rreansfor er| I cal dati ng sai d gl obal ntlzatlo values wthin a
frane as Y sécpﬁ IBfaqﬁ%ﬂﬂR z‘?%u ’a’&%ﬁ'géﬂarat ed
wherem said quantizer is responsive to both said
global quantization values and - said complexity s1gnal for altering
said quantization function.

6. The apparatus set forth in claim 5 wherein said
means for proportioning said target value includes means for
periodically updating said global quantization values within a
frame as a function of the amount of ‘quantized data generated
between update periods.

7. The apparatus set forth in claim 1 wherein said
means for generating said complexity_' control signals includes
means for A) determining the amount of data in respective blocks
of respective frames; B) for each macroblock, determining the
amount of data MB_xi in the block of a group of blocks associated
with said macroblock, having the least data; C) calculating the
average MB_xa of a plurality of the MB_xi in a frame; and D)
calculating complexity control signals for respective macroblocks
as a function of the corresponding MB_xi and said average.
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‘ between update periods. 7. The apparatus..set forthmmc-bwa,ﬂmzl wherein said
means for generating said conpl exity control .si gnal s 'i ncl udes neans for A)
determ ning the amount -of. data in respective bl ocks of respective franes;

"B) fog_each macrobl &k, Tiet apparatus) sebefortivint claimd &t avlierelﬁ saidt he bl ock

f b the | t
dat a QE?“caﬁ‘&HQkﬁﬁk§l€‘Ee°§%Z¢a§§"%? f%?d“?ﬁ;tg W Sl 12 1 or) T a
frame; and D) cal cul 6K H@Lxrléspectl ve

macr obl oc keherein mncdn@mf'a%@ep@aetmw %n[sﬁhlt& and sai d.aver age.
8. The apparatus .set forth in cllaim7 wherein said conplexity signal is

cal cul ated according to the reI ation [err] wherein KL and K2 are
predet ermi ned const #ht sThe. apparawgp aestfortisdn Chaimh 7 wikdreinn bloocksr ei n

cai d maor BfoABCed, digh, 33, @%&%%@éﬁéﬂ*&#@“&é@&%#‘ "iﬁsi%ﬁ#?,ﬁg&“ of
sai d macr §ithiok said. ng@aeroblodkn and blogks s Qﬂﬂi&dann gtely Radjagemsef or e
descri bedtﬂUﬁeﬁﬁB@fﬁﬂ&P ddidt hfackebRyBR2NYi Ng dr awi ngs.

10. Quantizing apparatus substantially as
hereinbefore described with reference to the accompapying

drawings. -
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