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1. Basic principles

In VADIS #GR1/15 (COST211ter #SIM/91/41) we presented a brief
description and block diagrams of a coding scheme for CCIR 601 pictures
ensuring compatibility with the MPEG1 and H.261 standards , which inputs are
SIF pictures.

The basis of this scheme is a split up of the CCIR 601 sequences ( 720 pels
* 288 lines * 2 fields * 25 Hz) into four subbands sequences of SIF resolution (4
subbands * 360 pels * 288 lines * 25 Hz) ( cf VADIS #GR1/5).

These subbands are obtained by using a 2D filter (Hadamard transform
matrix) , which is the simplest possible filter. On the other hand it is likely that
it is not the best method regarding aliasing aspects, but it allows exact
reconstruction.

720 720
SBF1 SBF2
2'288 El
576
SBF3 :188F4 mi
CCIR 601 4:2:2 4*CIF 4:2:0
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SBF1 is the average on a 2*2 pel basis of the CCIR 601 picture. It has the
SIF625 resolution(360 pels * 288 lines * 25 Hz) for luminance. After the filter, the
number of lines for chrominance is 288, i.e twice SIF resolution. In a first step,
we estimated that a 4:2:0 resolution for chrominance , as in SIF , is sufficient.

Hence we perform a subsampling of chrominance. Then we obtain a SIF
sequence that can be forwarded to a MPEG1 or a H.261 codec.

If the decoder can only cope with SIF format , SIF frames are coded using
the base codec and the enhancement codec.

If we want to transmit CCIR 601 pictures , the input three other subbands
are coded in three independant loops.

In VADIS #GR1/15 , we reported some discussion about
forward/backward compatibility and its consequences on the transmitted bit
rate. Depending on the desired compatibility :

a) the bit rate of the base codec is fixed ( e.g 2.54 Mbit/s in case of
MPEG1) and a trade-off for the bit rate left between the
enhancement coderand the 3 subband coders has to be found.

b) the bit rate can exceed the MPEG1 requirement and the
enhancement coder is not used , except may be if we want to code
4:2:2 resolution for chrominance.

2 Brief description
The CCIR 601 picture is split in 4 subbands.

The splitting is made by a Hadamard (2 * 2) transform on CCIR 601
frames.

1) First step is a vertical/temporal separation.
The fields are first transformed in the following way (Had ( 1 x 2)):

odd field + even field =====>  Input Franie (IF)
odd field - even field =====>  Input Frame Difference (IFD)
2) Motion compensation is performed on these input frames (which have
720 pels and 288 lines for the luminance).It allows to compute half pel accuracy

motion vectors on SIF pictures without performing horizontal interpolation.

3) The Input Frames are Hadamard (2 x 1) transformed in the horizontal
direction: the result is two subband frames (SBF1 and SBF2).

SBF1 pictures have the SIF25 resolution for luminance and twice the
number of lines for the chrominance.So an extra vertical chrominance
subsampling is performed.

4) Input Frames Differences are also Hadamard (2 x 1) transformed to
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give two other subband frames (SBF3 and SBF4).

5) SBF1 is encoded by the MPEG1/H261 encoder. This ensures the
compatibility.

6) The coding error is coded in a finer way using an enhancement coder.
(hybrid DCT/DPCM algorithm without motion compensation)

6) SBF2, SBF3 and SBF4 are encoded independently through the subband
coder (hybrid DCT algorithm with motion compensation). The motion vectors
used are the same as for the MPEG1/H261 encoder.

7) All the data are video plultiplexed

The encoder and decoder schemes are given in fig 1 and fig 2.

3. Implemented algorithm

We implemented this 4 subband algorithm based upon SM3 (cf
MPEG/COMIS documentation).

The base coder is SM3.

The enhancement and the subband coders are the SM3 predictive mode
coders.

Motion compensation is performed on a 720*288 Input Frame. The
algorithm used is a full search pel accuracy on these 720*288 pictures,
equivalent to half pel accuracy on the 360*¥288 corresponding pictures, but no
horizontal interpolation is done. The resulting motion vectors are used for the

“DC” subband as well as for the “HF” subbands.

SM3 parameters: bitrate 2.5344 Mbit/s (352*288*25 bits/s)
Intra interval N=10
Predicted interval M=2
Picture format 352*288*25 Hz , 4:2:0
Buffer size SM3 ==> 264 kbit
The quantizer stepsize in Intra mode is half the QS in predictive mode.

. Enhancement and subband coders: unfortunatly, we had no time to
implement the bitrate control mechanism. These 4 coders are running in open
loop, the stepsize being ajusted to obtain approximatly the aimed bitrate.

The Intra and Predicted pictures correspond to the MPEG1 ones. For
bidrectional frames, the 3 HF subbabds are not coded.

4, Simulation resul
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The simulation have been performed on the following sequences:
- Mobile & calendar, Table Tennis, Flower Garden.

As we haven’t recived yet our D1 machine, we could not get the agreed
original sequences from the D1 tape distributed in MPEG and the pictures we
show are recorded on a U-MATIC.

In tables 1 to 9 we give some results concerning this simulation work.

5. Some preliminary conclusions,

The encoded pictures we get are not so good as those obtained by other
COST/VADIS partners with different schemes.
Some reasons for that could be the following ones:

5> Our SM3 simulation model does not give the expected picture
quality (it probably contains some missunderstandings or bugs). A poor quality
in the base coder where SM3 is used heavily penalizes the final result (taht is
true for many compatible schemes).

5" The simple splitting used implies a serious aliasing.

> Use a 8x8 DCT ont the SIF basic band means that the
transformation blocksize is 16x16 on the CCIR 601 pictures which maybe is too
large.

5> In order to simplify the simulation work, the accuracy of the 2D

filter is reduced to 8 bits instead of the 9 bits required. That is equivalent to have
a pre-quantization process which is not optimized.

II5° The 3 “HF” subbands are now encoded in the same way as SM3 with
the same parameters- due to the fact that the characteristics of these “HF”
pictures are highly different from the base band, it is clear that VLCs and the
videomultiplex arrangement should be modified. In addition it should be
envisaged to use a different way to encode the enhancement bands (blocksize,
coding modes, separate motion estimation....).

In conclusion, this simple scheme is probably less efficient that other
more complicated schemes. Nevertheless more investigations are needed in
order to definitly know the interest of such a method, in particular in terms of
tradeoff between loss of efficiency and simplicity.

References ;
#GR1/5 STA “Compatibility between CIF and CCIR 601 coders”
#GR1/15 CNET “Proposal for a MPEG2/H.26x compatible algorithm”
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May 10 16:02 1991 mob_sb2.seq.tab Page 2

. '.IQ...‘.""‘i.‘."“'ﬁ.....ﬁ"0!Q'."“Qt'.ﬂﬂ.'."'.'...‘...."‘.‘.i""i'..“‘....'."

* MPEG SM3 * AL * Intre  * Predicted * Bidir.
l"'."'...i..."10".0"..."‘Ql....t....tt"".‘..l.it.l"."...l'l."it{i....l‘Ol'l"'
* RMS for Luminance ¢ 6.98 ¢ 5.4 * 5.76 * 8.13 *
¢ RNS for Chrominance ‘ 5.51 ¢ 6.04 ¢ 5.06 * S.76* .
* SNR for Luminance . .25, 33.48 ¢ 32.95 ¢+ 29.93 ¢
* SNR for Chrominance . 33.31 ¢ 32.52 ¢ 34.05 * 32.95 *
.I‘..‘.i...tt‘ttiﬂ‘ﬁ.lt.tﬁﬁ.'(‘l"ﬁ.t‘ll"i.'.tt"t‘l.fittitﬁ'.i.l'tt't‘lt‘&t'ttttt'i‘i'.
* Kean value of Stepsize * 15.58 * 7.2 ¢ 11.45 * 20.77 *
.i'.“ﬁ".ﬁi..ﬁ“'.‘.(‘li'i."“ﬁﬁ"i‘i!.ﬁ‘ﬁi".i“.ﬁ."'t‘il‘!.ii'it‘t‘ﬁﬁ.ﬁ.ttii.il‘tii'
* Overflow . 0 0 g 0
* fixed | . i , O 4" S *
* Inter * 19 0 27 ¢ 0
* Inter MC o 14'1 . 0+ 346 ¢ 0
* Fixed MC . 3. o 9 0
* Intra * 4 396 ¢ 9 o *
* Bidir. Mixt Ffixed * LY 0 0 87 *
* Bidir. Mixt Coded . 123 ¢ 0 0 251
* 8idir. Back. Fixed . . S 0 0 10"
* Bidir. Back. Coded * 6* 0+ o 13 ¢
* Bidir. Forw. Fixed * &t 0* 0 8
* Bidir. forw. Coded * 8« 0 0« 17 ¢
""'l"‘.'Qtt(tﬁ.‘1".‘!‘!0.!.1il‘ﬂiil.‘ittl.tii‘tttl'tttt!iit‘iii'!'i’itt.l.i.ttt‘i‘i"
* Number of coded M8 ¢ 335 ¢ 396 ¢ 382 * 284 ¢
* Number of coded blocks (per M8) . 3.76 ¢ 6* 4.4 ¢ 2.39 ¢+
Q..""".‘Q‘C.....t.."(".t.‘IOQG!AQ‘Q."!‘t'tiil"‘l.l.it‘t.itt.‘.Q.t.t!ttlﬁt‘lttlt.!‘
* Mo of non-2eroes (per block) . 11.37 ¢ 17.78 * 12.04 * 5.31 ¢
* No of 2eroes (per block) . .7’ 14.38 ¢ 27.09 * 27.39 ¢
.ﬂ!ltit't.‘d'i.t.l‘l‘il‘i‘tttQlil‘.ﬁl‘littti'i!t‘.‘i.titttttltt..'tntn.‘Ql.ttn.'t‘lt!it"
* Stuffing . 0 0 0 0+
* Attributes » 972 * 0- 874 * 1257 *
* Motion Vectors * 1103 * 0 1016 * 1406 *
* csp ¢ 1573 ¢ 0« 2190 * 1387 *
* OC differentiat . 1880 * 17002 * 324 ¢ 27 *
¢ Coefficients Y . 84359 ¢ 261765 * 111029 * 25175 *
* Coefficients € . 9901 * 32880 ¢ 15085 * 795 ¢
* EC8 . 2526 * 6752 ¢ 3369 1356 *
‘l‘.i.lf.i‘.."t‘n.'i'li.i‘ii‘ﬂQ"'ﬁQtt‘Qﬂ'ﬁt.itt‘t'ltltt'iitlli"lt.i't!‘t.l"lt'tﬁiiti"'
¢ Total per frame * 102316 * 316400 * 133888 * 31406 *
* Total per M8 * 258.37 * 798.99 ¢ 338.1 79.31 ¢
..".‘Q...Q'tttt.lQt't‘itliﬁ!.l"‘l'l"i..'l'.‘t‘l'.l.ﬁ‘ttt"lii‘.tlt'tn"..t'ltlI.tlli'.
* Total in kbit/s . 2557.9 *  807.143 * 1366.2 *  384.563 *

‘.'."l'.Q‘l.."“'...."‘..lI‘.'...l‘r‘l"..l'....‘...‘i"l""l"ti'l.l‘.'.ﬂ...‘lt.!...

. — - — e

Table 1; “Mobcal” SM3 on ic ban
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VARG ACAIRRIREENCE LA E N RRNAACAORIONRASENEREIARCREAATENREASSRatsdng

* KPEGZ 3 sub-band coding *Enhanced SBF1* SBF2/4 *

GO AN ARG SR AN OGP R AN R AN R AR RPN A AR R PR AR AAR ARSI RN AR R AR ARASS

* RMS for Luminance ¢ 6.46 * L4650
¢ RMS for Chrominance . 5.28 ¢ 2.73 ¢ ’
* SNR for Luminance ¢ 3192 35.16 ¢

* SNR for Chrominance . 33.68 * 39.4 ¢
'Cl-Qlttl't.!ttt.llttﬁ'tl‘tt'!"'ﬁli.tlt.nt‘t‘tii'tlt'iti.tilll'!

* Mean value of Stepsize ’ 13.96 * 8
Qli‘t‘ttﬁﬁ.ti."li‘i.li.‘tﬂ‘i.itiiiliiltit’li"'dttilitt'ii‘ttt.'

¢ Overflow ’ . 0 0

* Fixed . 183 * 27 |
* Inter . 22 65 * ‘ '
* Inter MC . 0o 214

* Fixed MC . 0 2

* Intrs . 0 86 *

* Bidir. Kixt fixed ¢ 0 g

* Bidir. Kixt Coded . 0 6"

* Bidir. Back. Fixed . 0+ 0

* Bidir. Back. Coded * ¢ 0

* Bidir. Forw. Fixed o VI 0

* Bidir. Forw. Coded . 0 0
'..‘.'.I..llOtt(.i‘..lttﬁﬂ‘l.t‘t"l"ll""‘i"!!li'it."l"'i'.'.

¢ Number of coded MB . FAT A 365 ¢

¢ Number of coded blocks (per M8) . 2.49 * 3.82 ¢
‘tl"‘ll.'iﬁ‘i'ttil.!l.t‘liil'iiﬁ.'tlttlifttt.'lt.iitil"t‘ﬁt"‘.

* No of non-2eroes (per block) . 3.16 ¢ 9.58 ¢

¢ No of 2eroes (per block) . 29.56 * 28 *
QQl‘.‘tt‘..t‘i.“ii‘t‘ﬁ"i‘i.tt"l‘fil.dﬁt.‘.'tﬁi.lllt!"t‘l‘!'.'

¢ Stuffing . 0 0

* Attributes * T3 . 1181 *

* Motion Vectors b 0 735 ¢

* csp . 1170 * 1357 «

* OC differential . 0 1619 *

* Coefficients Y ¢ 10709 * 85280 *

* Coefficients C . 2325 ¢ 2705 ¢

* €08 . 1055 ¢ 2799 ¢
‘..i..‘i"‘ttlltti‘b.'l‘i.iitt‘..titil“i‘t'ti‘illil‘lﬁtiitil(.iﬁ

* Total per frame . 15984 ¢ 95679 *

* Total per M8 . 40,36 * 241,61 *
.‘..‘ttl.'O't‘.t‘tit'."ﬂii.““il‘.ﬁl‘.!lit!.i‘.hli'.“t‘t‘iii"

* Total in kbitys * 399.6 ¢ 3661.19 *

.lIl'ltt'.'.'tlttttI.t'tli.td'OQ..Odil‘.t"'n'.ttl'iﬁtn.."t"l'.

.Q'!0.“6.'*“.!"ttt‘.“it‘..'l'

¢ 8it rates *
*.Ql.“iﬁt.‘i“l‘.t‘iiiitﬂ‘!'.i"
,3' KPEGT : 2557.9 ¢+

Enhancement 'SBF- 1 s 399.6 ¢
* SBF 2-3-4 Lt 3661.2 ¢

'Q‘Q‘t.t‘ti!.ﬁt.ttt.dt‘indt‘t.QQ‘

S TJOTAL: ¢ - : 6618.7 *

-ﬁtﬂtcitatg'a}‘noncﬁug.aa.c:atat

Table 2:”"Mobcal” Other bands - i : MBi
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..lI.Ql‘l"'..'ttttti"'il..l..l“.t.l'i'ttti‘iﬁ.!t.tti!‘t!ittttl

¢ MPEG2 3 sub-band coding *Enhanced SBF1* SBF2/4 *
.".."'.'Ott'...'...'.Q."it.li"ltitt'ﬁtt'.‘i't..ittt..'t"'.'.
* RMS for Luminance . L3 6.09 *
* RHS for Chrominance . 4.04 ¢ .99 *
* SNR for Luminance . 35.21 ¢ 32.44 ¢
* SNR for Chrominance * 3. 38.63 *
l!.Q.ttﬁt.‘ﬁi(ﬁ".ﬂiﬁitﬁ‘li‘.liiiﬁt!iﬁ".It.t.'til.l‘.i'ti‘Qilﬁ‘.
* Mesn value of Stepsize . 8¢+ 15.1 ¢
t.t&i.tt."t'tt.ttiQ!tililiiiti"“tt!tt'littitltttttttﬂiti‘tlil'
* Overflow . 0 0
* Fixed . 15 * 79 *
¢ Inter . 380 ¢ , 7t
* Inter MC . 0 150 ¢
* fixed MC . 0 24 ¢
* Intra . 0 9% *
* 8idir. Kixt Ffixed . 0 o
* Bidir. Hixt Coded . o 0
* Bidir. Back. Fixed . . 0 0
* Bidir. Back. Coded . 0 0
* 8idir. Forw. Fixed * 0°* 0
* Bidir. Forw. Coded . 0 0
i.‘t".""i.itt(tt‘tit.ilii.t.!tl.llt'ti.dtatt.tl‘ttt'tttﬁt'!'t'
* Number of coded Mg . 380 * 291 ¢+
* Number of coded blocks (per M8) . L7 3.39 ¢
'..‘t!...Q‘.‘Qlttﬂttl.t..it‘tl‘t‘!tﬁi.i.i'i'.il't“iiliiil‘..ii.‘
* No of non-zeroes (per block) . 9.64 ¢ 6.8V *
¢ No of 2eroes (per block) . 3.1 24.96 *
.'.!Q.il.'.l.t.‘ﬂ...tt"i.‘ll‘lil‘tﬁ'ii‘n.t‘.ll‘.'t'l‘.“i!!lt“‘
* Stuffing . 0 (U
* Attributes . 1160 * 1167 ¢
¢ Motion Vectors . 0 607 *
* csp . 2345 + 891+
* OC differential . 0 1768 *
* Coefficients Y . 85214 * 43109 *
¢ Coefficients ¢ . 23858 * .87 *
* €08 . 3580 ¢ 1978 *
.....i..i““.t‘.'t‘t"'."i.li.iil'ﬂ..'ttti.ttQ'.Q"Qttﬂtli"ﬂi'
* Total per frame . 116159 ¢ 50010 *
* Total per Mg . 293.33 ¢ 126.29 *
Qttﬁ‘il‘..ttti""'lI‘Q'l.iiii‘t’iliﬂ't'Qttt.lﬁtt..t‘ltittlti'it'
* Total in kbitss * 2903.98* 1913.65 *

Q..""Il'l‘..'i.Q‘.1l..“.“‘l..ii!"itl!ti'l"l...'..""‘lﬂ‘..

C.t.l.'i't!iatt!tttt‘iittttit‘tﬂ‘

* Bit rates .
?‘.‘Q‘l..!.!‘.l.itﬂtiﬁ.tii.‘tﬁ.“
7 KPEGY : 2557.9 *
~Enhancement 's8F 1 . 2904.0 *
‘SBF 2-3-4 T 1913.6 *

h‘Qttt'tﬁi“.tit‘t“t‘t‘ltt“i'.

]
Y TOTAL - : 7375.5 *

'
i'tti!'ttttltt‘td“ﬂiliﬁitﬁﬁliil

Table 3:"Mobcal” Qther bands - total bitrate ; 7.3 MBit/s
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'.l.'.'.'.."....!l.Q.‘l'i..‘....i.l'.'.‘"ﬂl..‘...l.ii‘tl'..‘.'."‘ll"'l...‘..l'.d‘.il.

* MPEG SM3 * AL * Intra * Predicted * Bidir.
.I.""...‘t'.‘t'il."...".'tﬂ.C'C.“'ild‘l‘l'ttl"iﬁ"‘l‘tt‘.‘tl1.1.'....‘!.'.!.!'.""
* RMS for Luminance . 3.58 ¢ 6.27 312 3.78 ¢
¢ RMS for Chrominance . 2.47 2.51 ¢ 2.29 ¢ 2.6 *
* SNR for tuminance . 37.04 ¢ 35.52 ¢ 38.26 ¢ 36.58 *
* SKR for Chrominance * 40.28 ¢ 40.14 ¢ 40.92 ¢ 39.83 ¢
.Q..Q‘ﬁ".t..ﬁd‘..“ﬁtﬁ.‘t‘i‘l"d.'1""““‘.‘.‘..“!t‘ilt.‘.‘i't‘..Ql‘lﬁ‘tttil.t"i“it
* Mean value of Stepsize * 7.85 ¢ 3.58 ¢ 5.71 + 10.53
.Q..Qi"t."‘ﬁQ“'.‘i.ifl'i'ttii‘iQﬁ‘i"“‘tlt‘tii.ttﬁt".tttﬁ'.'!'t'tt"i!!'l't‘tli(ﬂt.!
¢ Overflow . 0 0" 0 * 0
* fixed . 10 ¢ 0 1 e 20 *
* Inter . 3. 0 84 * 0 *
* Intec KC . 1M1 * 0 272 ¢ 0
* Fixed MC . 1« 0 §{ * 0
* Intra . 54 ¢ 306 ¢ 32« 24
¢ Bidir. Mixt Fixed . 47 * 0o 0 97 *
* Bidir. Mixt Coded : v 100 * 0 0 205 ¢
* Bidir. Back. Fixed . 2 0 [V 4
* Bidir. Back. Coded . 6* 0 0 13
* Bidir. forw. Fixed . 8¢ Qe o 16 ¢
* 8idir. forw. Coded ¢ 16 ¢ 0 o 3
t..t'llt't.lt't‘d!tt'tttttlﬂii"llt.til".tntt‘nlint(it!Il!tt"'l!""""""““"""'
* Nurber of coded MB * 32 ¢ 396 ¢ 389 ¢ 255 ¢
* Number of coded blocks (per M8) ¢ DN R 6°* .69 ¢ 2.84 ¢
B 0 AN R N AN F A R R A RN R R PR A SRR PR AR RE AR ARG AN AR RSN dehaadinAncaanintatioetnd
* No of non-zeroes (per block) . 10.07 * 15.24 * 10.31 * 6.05 *
* No of Zeroes (per block) . 19.09 ¢ 15.19 * 21.31 ¢ 17.09 *
B Rt P N R T NN PR AR NI PN AP RPN A AR AR eI e R e s RsaRtetesnctateednnonneaatretnt
¢ Stuffing . 485 * 4761 * 0 0"
* Attributes . 1035 ¢ (VI 1012 * 1270 *
* Motion Vectors . 2204 * 0°* 1817 * 2987 *
* cgp . 1402 * 0 1906 * 1275 ¢
* DC differential . 1820 * 12345 * 1248 * 104 *
* Coefficients Y . 81821 ¢ 221736 ¢ 113572 * 26213 ¢
* Coefficients C . 10243 23876 * 15384 ¢ 3119 ¢
* €08 . 2689 * 4752 * 3658 * %52 *
Rt R A RN R kA R O A AN A R AR AR et hat ittt atstiaatsnnanaetdseatd
¢ Total per frame . 101704 * 267472 ¢ 138600 * 36422 ¢
* Total per M8 ¢« 256.83*  675.43 ¢ 350 * 91.97 ¢
Q“l‘tl(t“'t"'it.ltit‘!iit'il'.tl.i‘..tltt.tﬁ.'ttl.t'tn"ttntllnl'ttlll"littillntttt.'
* Total in kbitys ¢ 2542.6 % 682.327 %  1414.29 *  445.984 *

Q"'!.O!lt..'..0(."'0'0“.‘.‘.“.'Ol..no‘.ol...il‘tititt'i.t.a‘ll.0"'.!".“!00!1"!10.

Tab'lg 4:"Table tennis” SM3 on basic band
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C0 QARG 2 AARE PRI NSO RTRRNEANARCRRIPCRECISOCIMSQRTEOIROIGLIERERCERAROORRS

* MPEG2 3 sub-band coding *Enhanced SBFI1* SBF2/& *

VR ARG A ORNRA DT CO OO RN O AR A AR RN RE RN I ORGSR RN RNOINCRT SRttt EdnteY

* RMS for Luminance . 3.41 ¢ J.64 ¢
* RMS for Chrominance ¢ 2.47 * 1.8t
* SNR for Luminance . 37.46 36.92 ¢
* SNR for Chrominance ¢ 40.29 * 42.96 ¢
l'CQ‘ttt'.‘ttt‘“.lt!i‘."itl‘i!‘ﬁ..i“tlt'ﬁiilll“t'i.ti&llllt.’
* Mean value of Stepsize . 13.96 ¢ 8
.Q““'ﬁ'll!.‘it“‘iﬁtt‘iiil.t"i“.‘..‘l‘tittt‘it‘ﬁtﬁi!ltﬁ'tl‘l'
* Overflow * 0 0
* fixed . 385 * 94 *
* Inter . 10 * 135 ¢
* Inter MC * o 121 ¢
* fixed MC . 0 8¢
* Intra . 0 35
* Bidir. Kixt Fixed * 0 0
* 8idir. Mixt Coded . 0* 0
* Bidir. Back. Fixed . . 0~ 0
* Bidir. Back. Coded . 0 0o
* Bidir. Forw. fixed * 0 0
* Bidir. Forw. Coded . 0 0
.lt""l“!ti“*i...I(t!.“ﬂ‘0!l‘lltif'.lliitt.t'iitli'!it!.""'
¢ Number of coded M8 . 10 * 292 *
* Number of coded blocks (per MB) . 1.93 ¢ 3.09 *
Q.'l.l!Q"'Q‘i‘.‘.‘.‘1'.1"..““!‘i“tttttil.ttliil'tl‘ﬁltltﬁ."
* No of non-zeroes (per block) . 1.85 * 5.01 ¢
* No of zeroes (per block) . 40.31 ¢ 25.05 ¢
..i.‘tl..i.‘lti‘.t"'ilt‘l‘ﬁ‘h"l“Qltl'i..l"tﬁt!lltt.‘tﬁl'fl!t.
* Stuffing . 0" [
* Attributes . 41 ¢ 976 *
* Motion Vectors . 0o 1026 *
* cop . St e 1216
* DC differential . o 692 *
* Coefficients Y M 408 ¢ 32052 *
* Coefficients ¢ . 31 1807 *
* EC8 ) * Q0 * 1811 ¢
".Qil".'ll‘l‘tlt‘ll‘lt'iﬂi!‘Q'.il“'t!!!it(l.‘ii!l'ltt'iititl.'
* Total per frame . S73 * 39582 ¢
* Total per M8 * 1.45 ¢ 99.95 ¢
"t‘l‘tl.l"i'.‘t.t..l.1!!*11"‘.tl't!lQtiﬁ’t'.'t‘."itlti"i'.l.
* Total in kbit/s ¢ 14.325 0 1514.62 ¢

'.‘.""lQ.'."'!.“I.‘.'.“"l.li"l‘.‘ﬂ‘l.'l.‘lt‘tl'lili!“..."

.'..'..ll“‘ﬁl“(..‘.‘.‘ﬁ.“.""

¢ Bit rates .
I.‘.t..t.'l‘.i‘i‘i‘.ﬁt‘..t...l!.‘
! MPEG) s 2542.6 ¢
P Enhancement sgF 1 . 14.3 +
'.SBF 2-3-4 s 1514.6 ¢

IQ.'..Qt.‘.“.l.i.Qi.'(t'ﬁ"‘.'ﬁ.

' TOTAL 2 4071.5 *

-

-tnnannonnttq\a 1€9JYF3 'tenni ) th r and - i ‘4 IMBi
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C0CE0¢ 2 RRRRAUNSAAACELRNNECARRRNIERERARRtdtaddedisitntosdntdttosey

* MPEG2 3 sub-band coding ‘Enhanced SBF1* SBF2/4 *

..'1!l'.t".‘Q’...1!.It.'.O.‘I‘."‘.Q.Q.‘!'Q!tiﬁ.'lli‘tl“.l'.tll

* RMS for tuminance . 2.3 2.81 ¢
* RMS for Chrominance * 1.96 * 1.53 ¢
* SNR for Luminance * 40.87 * 39,046 ¢
* SNR for Chrominance . 42.36 ¢ La.66
..0.'..(lti‘tl.t(.(l..!ﬁt"ilQ.‘.‘ltt!'t‘l.ttt.ilti'.‘l(.tlt""'
¢ Mean value of Stepsize . Lt .36 ¢
!'l'ﬁ'tiill.‘l.t".t."i.‘it"l.iﬁfl"lt.ttiﬁ'ttgtti‘titQtQt'..Q.
¢ Overflow . 0 0"
* Fixed . 3% 9
* Inter * 359 ¢ 198 ¢
* Inter MC . 0 152 *
* fixed MC . (1 0*
* Intra . 0 35 ¢
* Bidir. Hixt Fixed * 0 0+
* Bidir. Mixt Coded . 0 0
* Bidir. Back. Fixed . 0 * e
* Bidir, Back. Coded . o 0
* Bidir. Forw. Fixed . (] 0
* Bidir. Forw. Coded * o 0
'l'!'I‘!'t'!"tt'.'1'.O.l1‘tlltﬂ'..itl"tiiintn‘!l‘..ltt.‘tl‘tl"
* Nunber of coded M8 . 359 ¢ 386 ¢
* Nutber of coded blocks (per MB) . . 4.8 ¢ ‘.27 *
!I.'!Qﬁ‘i!'.i.'!.'dt‘.Qi!‘ﬂt'it“.'ti'ttlct“ttt‘i!lt..tl'lt..ﬁ.‘
* No of non-zerces (per block) . 8.1 8.92 *
* No of leroes (per block) . 29.1* 28.84 ¢
‘IQQ."“!OIQQQ.ﬁ‘llt.iiﬁtt.'.l.it't‘i.ilﬁ't.l.l.l..i!ltl‘.l!t"i
* Stuffing . 0 (L
* Attributes . 1110 » 1126 ¢
* Motion Vectors . 0 1144 *
¢ c8pP . 2092 * 1633 ¢
* DC differential . 0 693 ¢
* Coefficients Y * 79378 ¢ 102385 *
* Coefficients C . 16793 ¢ 37 e
* €08 . 3369 * 3301 *
tl..‘.iﬂQl'.‘tt.l'lttt'.ﬁ.d..i‘l.‘.“tnﬁtlttt'.lil.‘l"t‘.ttﬁ...'
¢ Total per frame . 102744 * 117662 *
* Totat per M8 b 259.45 * 297.13 ¢
I""QC‘IIQ".)‘C.IOtll'tI‘iil"t‘tit.t!t‘.i'ii'ln‘l."!t‘!nn.li.
* Total in kbit/s * 2568.6 *  4502.37 ¢

V.Q"'..'"L.“QI‘..'..“.‘Q'."t’.‘i".“‘.to“tl‘tll.“'..'..’.

\'.‘l'!"‘l"..‘tt'l(t‘tt.‘..‘...

' Bit rates *
'.t.t‘tt..tn.i.ﬂtt'.‘Qnttltttﬁitiﬂ
| npecs 1 2562.6 ¢
i Enhancement SBF 1  : 2568.6 ¢
. SBF 2-3-4 : 4502.4 *

i
'.i"...*ﬁ'tﬁ..‘.I"Q““."‘.."

| TOTAL - o 1 9613.6 ¢

'QQQ.Q‘Q‘Q'QA‘IQ!.‘QQ“‘.Q't.l'.

Table 6; "Table tennis” Other bands -

;9.6 MBi
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..i.l.t..l"..t..'.ﬁ..l‘.i.".i.."l..!.Q..'.‘ﬂ“'..'..ti.QQ.“'II".‘OIO!..'.I‘..iil!t..

* MPEG SM3 . Atl * Intra ¢ Predicted * B8idir. *
'..."'.'.tt.i‘t.i‘.‘.t".'l"Q."'tﬁ.'.litit.".ﬁ...‘i'!l!‘ll.i'i"l..'tl'.t.llQ'III"Q'
¢ RKS for Luminance . 5.9 * L 4.32 ¢ 7.29 *
* RMS for Chrominance . 4.75 ¢ 5.26 ¢ 4.27 ¢ 5.01 ¢
¢ SNR for Luminance . 32.65 * 36.09 ¢ 35.42 ¢ 30.87 *
* SNR for Chrominance v 3.6 33.72 ¢ 35.53 ¢ 36,16
'l‘.'ﬁ't...lﬁ'tti'.l..t‘ttliitlttttt‘tﬁ'l'.‘tttﬁttl'ltt!t‘ti'.ﬁna.hlt!'ittﬁt(‘ﬁttQliiii"
* Mean value of Stepsize . 17.87 * 4.73 ¢ 10.1 ¢ 27.08 *
'Q'ldl‘.lt'.ci.-lQﬁ‘ﬁﬁttl.QQ.Q‘Q.O!.“.‘.'!.Qttlttt"‘Iﬁ.ttt.'t'nti"l.l.(tttt‘llt!tttlt'
* Overflow . 0 0 0 ¢ 0«
* Fixed . 89 * , 0 9 * 102 ¢
* Inter . 1% ¢ 0« 3% ¢ 0
* Inter MC . 101 + 0 ' 29 * 0
* Fixed MC . [ 0 1 0
* Intra . A 396 ¢ 2 0 -
* Bidir. Mixt Fixed . 60 * 0 0 123
* B8idir. Mixt Coded . (9 ¢ 0* 0+ 100 *
* Bidir. Back. Fixed * 9 o 0 18 *
* Bidir. Back. Coded b 9 » 0 0 19 ¢
* Bidir. Forw. Fixed . 8 0 [ 18 *
* 8idir. Forw. Coded * 7 e 0 0 1%
...".0'..1."t.(‘t.'iltl'l!ti'.‘i“"'ilt'tttti'ilt'tit'tﬁtgtltt'tt‘t‘l'Ott.ttli.i'."'.
* Rumber of coded M8 b 223 * 396 288 * 134+
* Number of coded blocks (per MB) . 4.2 * 6 .56 * 2.49
‘Q.iQQO.itl'.Q.Q‘Q‘tt.ttl.‘tl!Q.Q.‘tttl.ittitllt.t"tttﬁ.ﬁnt‘ianl‘tnt"ﬁ‘titltt‘!iQl‘l"t
¢ No of non-zeroes (per block) . 14.38 ¢ 17,64 ¢ 15.72 * 5.46 *
* No of Zeroes (per block) * 20.77 * 10.02 * 6.4 * 18.23
iiiitit“.ﬂﬁttﬁﬂﬂQt.ﬁ(t.intinlt!t.Q‘li‘t‘ttt!ttttattltnlnlntoc“ttnn‘.nnlltttnnt!tlllt!--
* Stuffing . 3799 * 37238 * o o
* Attributes * 831 ¢ 0 747 ¢ 107¢ *
* Motion Vectors . 976 * 0 911 ¢ 1233 »
¢ csp . 908 * 0- 1520 * 588 ¢
* OC differential . 1412 ¢ 13417 ¢ 95 * 8 ¢
* Coefficients Y . 83686 * 294086 * 117804 * 11422 ~
* Coefficients C . 9181 * 30539 * 16455 * 337 -
* €08 * 1885 * 47s2 ¢ 2629 * 668 *
tﬁ!I"‘t"i"‘ﬁtiittﬂﬁilﬁtiiﬁtttt‘ttt'ttttt.tnt'titttlt.li'it'ltiﬁitt'itl"lli"'.“"‘.'
* Total per frame . 102682 * 380033 138164 * 15333 *
* Total per MB . 259.3 959.648 * 348.9 * 38.72 *
Qt.t‘l“"l.n.l‘t..l‘.'t!ﬂ'ttt.'ll“ttit.tl.‘t'tlﬁttQt"n...gﬁttt.gtt."l'liitt!"l!tl't'
* Total in kbit/s * 2567.05 ' 969.472 *  1409.84 *  187.751 ¢

.
.".‘."I‘l"‘..."'...Q.‘.“Q“““ﬁl‘."‘t“..l!t'.‘til\tll.'.'l'l.ltl"t'l'.ll."‘.I'

-

. e

Table 7:"Flower garden” SM3 on_basic band
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AL AR AEE RN ARAICRRORREERREANNRRARERARELANSRLRCALANEIR000ARY

¢ MPEG2 3 sub-band coding *Enhanced SBF1* SBF2/4 *

A0 AS AR AL ROAARLRNELARARRR SRS RNERAROdRAUARRRNRRARARSSOORRNGERS

* RMS for Luminance * 5.03 ¢ 4.58 ¢
* RMS for Chrominance * .39 ¢ 3.03 * .
* SNR for Luminance * 34,10 3691 ¢
* SNR for Chrominance . 35.29 ¢ 38.49 ¢
‘l‘.t.i‘t&‘t.ﬁtt.i‘Qﬁﬂﬁ!i.ﬂiﬁilt.l‘ii'ilﬂi!.iti""ii'i'll‘.'i.ﬁ'
* Mean value of Stepsize * 13.96 ¢ 11.63 *
QI‘Q*Q‘!‘."Q“‘Q"!Qt'.titlll'..iiiﬁitlQit‘iiﬁtﬁll.l.‘tttﬁitlilt'
* Overflow . 0 0
¢ Fixed e 266 * 138 +
* Inter . %9 * 30 », u
* Inter MC . 0 7.
* Fixed MC . 0+ 18
* Intra * 0 37
* Bidir. Mixt Fixed * 0 0
* 8idir. Mixt Coded . o 0
* Bidir. Back. Fixed * 0 g
* Bidir. Back. Coded * 0 0
* Bidir. Forw. Fixed . 0 0
* Bidic. Forw. Coded . 0¢ 0
l.!'.i".lii'ti.".‘l‘i.!‘Q.ttii"ttitt"itit'ltl'it"'tt'i"‘t"
* Nunber of coded M8 . 149 * 239 ¢
* Nurber of coded blocks (per MB) * 3.05 ¢ 33
t‘ﬁ..t.l"ﬁ.ﬂ‘t.t"‘...."t'i.‘tt‘.ﬂ‘ttittttﬁt‘ttl!tt‘.tittttlltt
* No of non-1eroes (per block) * .32 6.85 ¢
* No of zeroes (per block) ¢ 27.45 * 25.76 *
'l".llt.'.‘...ﬁt‘t..!ii‘i“'.'.t!tl'l""lilit"t'..t“‘ttﬁil‘l'
* Stuffing * 0 0
¢ Attributes . 536 ¢ 814 ¢
* Motion Vectors . 0 665 *
* c8p * 802 * 932 ¢+
* 0C differential ¢ 0 689
* Coefficients Y . 11242 * 34828 *
* Coefficients € . 2707 * 888 ¢
* €08 . 916 ¢ 1577 ¢
'Ctilt.‘!i‘t"l‘!.ll.lt‘..iliiltttiitt.'ltttttlliit.tﬁtt‘t..l‘ﬁ'.
* Total per frame * 16203 * 40396 *
* Total per M8 . 40.92 * 102.01 *
i.‘l.‘l.'.‘.l‘t.."ttil!lili"i“l0“!*‘!‘.11|‘ﬁ0itl'ti!'t."0!.t
¢ Total in kbityss ¢ 405,075 ¢ 1545.77 ¢

I'l.".'.I"..tll‘.'...'*.‘(0.’1““‘..i"l.‘...i..'l‘ll.“."'l'

..t'.....0.QQ"Q“Q'.‘..O‘.'Q...‘

* Bit rates .
\&Q‘t‘.‘tiltiiﬁ!‘ilitt.tt‘ﬂitti'.
' MPEGT s 2567.1 ¢
V-Enhancement SBF'1 < 405.1 *

SBF 2-3-4 T 1545.8 ¢

‘l".Q‘t.'t'ni‘i.tti.ﬁtt.ltﬂl'l.

' TOTAL : T 4517.9 *

.
RRETEL & AERRAR Rt A RS dRARN RO RANARS

Table 8: "Flower garden” Qther bands - {otal bitrate ;4.5 MBit/s
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Q00 QARSAE AN EACER IS ARARERRARAPNAGEEREEANTOIRARACENORARRRARNSEOOIRES

* MPEG2 3 sub-band coding *Enhanced SBF1* SBF2/4 *

OB CRANEE RGN GE ARSI R OB TR ERA AR NANARA R RN PORO RN dRaaARRNANARIANS

* RKS for Luminance . 2.8 ¢ 3.57 ¢
* RKS for Chrominance bl 2.63 ¢ 2.73 ¢
* SNR for Luminance . 39.18 * 37.08 *
* SNR for Chrominance . 39.74 * 39.41 ¢
..Q‘t‘ltl!".il..i.lﬁt‘ti‘ltltt't‘i..iitttt‘Q..Q!.‘.ﬁtl't‘l'fllli
* Kean value of Stepsize . 5.96 * 8
...Qit"t...‘l‘t..i‘...'It"ﬁ".‘l.‘t‘t‘ﬁ!iiiti".'iﬁttl.‘(..i"i
* Overflow * 0 0
* Fixed \ . 8 + 124 *
* Inter . I . 33 ¢
* Inter MC . 0" 20t *
* Fixed MC ¢ 0+ 3¢
¢ Intrs . 0 3+
* 8idir. Mixt fixed . o 0 ¢
* Bidir. Kixt Coded . 0« 0+
* Bidir. Back..Ffixed . 0+ 0
* Bidir. Back. Coded . 0 0 ¢
* Bidir. fForw. Fixed . o 0
* Bidir. forw. Coded . 0 L0
"".i"'..ﬁ‘Ct“'l‘.t'.‘..‘ittt.illiit.!ﬂt.!ltil.ﬂiii.ttl'l.‘..'
* Number of coded MB * 311 ¢ 267 *
¢ Nurber of coded blocks (per M8) * 4.53 * 3.98 ¢
iﬁtt......'.."Q"Ql'.lt‘l(l.lttii'l‘.l.t‘li.'l..tltt'!l‘..'..“'
* No of non-2eroes (per block) . 16.54 * 9.08 *
* No of 2eroes (per block) * 30.77 29.91 *
li.l.ti‘t!.‘l‘t'iiﬂ‘..t'il""it“li!!...tt"‘!t!‘.0“1'.".‘.‘..
¢ Stuffing . 0" o
¢ Attributes * 1012 * 798 *
* Kotion Vectors * 0 693 *
* cep . 1760 * 1153 =
¢ OC differentiat . 0 612 ¢
* Coefficients Y 0377 v 61176 *
* Coefficients ¢ . 41257 * 4093 *
t E08 ¢ 2821 * 2130 *
I.llli.iﬁit‘t‘ﬁ(ttiﬂi‘i.‘iiiiil'lil'l.“ii.l!tiitlttittit.l‘iiﬂi.
' Total per frame * 150626 * 70658 *
' Total per M8 . 380.37 * 178.43 ¢
l‘i"l‘t".li.til..".i‘l'ﬁ‘t..".Ciiit"t.tlt"‘.l‘ltt’.t'l.ii"
' Total in kbit/s ¢ 3765.65 * 2703.75 *

v .
"..‘t'l.i."‘t.t..'i..".0‘ﬂ'l..i.‘t‘it'!'!.‘.li.lli!i‘t'it.'.'

l".‘l'."."‘*'..ﬂ.‘..Q.l"..‘*.

' Bit rates .
;..‘...‘.'.'.‘ﬁ“..‘Q‘..l"‘l....
© MPEGY : 2567.1 ¢
! Enhancement .Sgf s 3765.6 *
V SBF 2-3-4 : 2703.8 ¢
!r.'.'.‘.Q‘.“'ﬁt...‘..t“ﬁ““.'.
StotaL . T 90384 ¢

]
B3]
ﬁ't..'ttlﬁt'itilﬁ.iQRQQ'QQQQQ

Table 9: "Flower garden” Other bands - total bitrate : 9.0 MBit/s
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