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1.Introduction
This contribution addresses the following simulation items.
- Frame based coding option,
- Multi-field prediction .vs. adaptive field/frame.

In Singapore meeting, adaptive field/frame Motion Compensation (MC) was
introduced in TMO (MPEG92/80). In this contribution, Field-time Adjusted MC (FAMC)
(MPEG92/24) is proposed as a MC method in TM1. FAMC has advantages over
adaptive field/frame MC on coding efficiency, complexity and syntax similarity with
MPEGI. And FAMC has more prediction efficiency than multi-field prediction. So we
support frame-base coding as TM1.

2.Field-time Adjusted MC (FAMC) (MPEG92/24)

The basic idea of FAMC is that each field is predicted from the same parity field
position of reference frame and the only one frame-base motion vector (MVfrm) is used
for the both field prediction. So it is very similar with NTA proposal in Kurihama. The
difference is that FAMC is utilized the different parity field to get the higher resolution
reference picture. It is illustrated in Fig.1. And the specification of FAMC and MVD for
FAMC is attached in ANNEX A.
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Fig. 1 MC prediction in case of MVfrm=(0,1)
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3. FAMC .vs. Adaptive field/frame MC
3.1 Comparison on several points

The prediction efficiency of (1) frame MC, (2) adaptive field/frame MC and
(3)FAMC are compared on the power of prediction error with no DCT and no
quantization. The reference picture is the original. The result is demonstrated by D1 tape.

(Simulation Condition)

Prediction distance : frame distance =1,2,3 Fig.2
MVD: Telescopic search Half pixel accuracy
Range of MVD: +-15.5/frame for FG and M&C, +31/frame for Football

The result is show in Fig.3, Fig.4 and Fig.5. Considerations are below.
-Adaptive field/frame MC is slightly superior to frame MC in case of short

prediction distance.

-FAMC s 0.2-2.1dB superior to adaptive field/frame MC.
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Fig.2 Prediction method for frame-base Coding (MPEG92/80)

Table 1 Comparison between FAMC and Adaptive field/frame MC

FAMC Adaptive field/frame MC
Prediction efficiency | Power of prediction error on FAMC is 0.2-2.1 dB less than
the one of adaptive field/frame MC.

Complexity
No. of combinations I picture : 4 I picture: 4
of MCtype + P picture : 13 P picture : 18
_DCT type+ MBtype) Bpicture: 19 B picture : 34
Hardware complexity Almostsame  See Annex B
Syntax similarity with | 1 MV/MB field:2MV/MB  frame:IMV/MB

MPEG I Completely same as MPEGI Different from MPEG I

Table 1 shows the comparison between FAMC and adaptive field/frame MC on
several points. From table 1, it is concluded that;
(1) FAMC has advantages over adaptive field/frame MC on prediction efficiency,
complexity and syntax similarity with MPEG .
(2) Hardware complexity of both method are the almost same.

3.2 Comparison on the coding efficiency at 4Mb/s

The following schemes are simulated on TMO frame-base at 4Mb/s.
(1) Adaptive field/frame MC + Adaptive DCT (TMO)

(2) Frame MC + Adaptive DCT
(3) Adaptive field/frame MC + DCT
(4) Frame MC +DCT
(5) FAMC + Adaptive DCT
(6) FAMC +DCT
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(Simulation Condition)
-Rate controller: MPEG92/77 Step2 ( No modulation)
-MVD: Telescopic search ~ Half pixel accuracy
-Range of MVD: FG,M&C 15.5 pixel/frame FB, Bicycle 31pixed/frame
-Sequence: Flower Garden, Mobile & Calendar, Football, Bicycle ~ 2seconds

Simulation results are shown in Fig.6.

-FAMC gives higher SNR than adaptive field/frame MC about 1.5dB in Flower
Garden and 0.5 dB in Mobile & Calendar.

-The picture quality of FAMC is improved much especially in Flower Garden,
smoothness of the tree and very stable roof.

-For the rapid motion sequences, adaptive DCT gives about 0.2 to 0.5dB
improvement of SNR, maybe the coding efficiency of intra picture become better.

4. FAMC .vs. Muliti-field prediction

The prediction efficiency of FAMC and Multi-field prediction (MPEG92/80) are
compared on the power of prediction error with no DCT and no quantization. The
reference picture is the original. Simulation condition for FAMC is the same as section
3.1 and the one for multi-field prediction is below.

(simulation Condition for multi-field prediction)
-Prediction distance field distance=1,3  Fig.7
-MVD : Telescopic search  accuracy: 1frame line(V) ,0.5 pixel (H)
-Range of MVD: +-15.5 pixel /field (+-31 pixel /frame)

m_@ﬂ_@m@ f6\ f0 f2 f}?gff; @ means average
fi g\m iéfs—g 77 fwﬂ
(1) field distance=1 @) field distance=3

(frame distance=0.5) (frame distance=1.5)

Fig.7 Prediction method for field-base Coding (MPEG92/79)

The simulation results are plotted on Fig.3, Fig.4 and Fig.5 in comparison with frame-
base MC results.

-In the sequence with slow motion (eg. FG , M&C), the prediction efficiency of
multi-field prediction is 2-3 dB less than FAMC.

-In the sequence with rapid motion (eg. FB), the prediction efficiency of multi-
field prediction and FAMC is the almost same.

5. Conclusion
(1) Concerning to frame option:

FAMC has advantages over adaptive field/frame MC on prediction efficiency,
complexity and the syntax similarity with MPEG I. Hardware complexity of both method
are the almost same. So, we propose the FAMC in TMI.

(2) Concerning to multi-field prediction .vs . frame base prediction

In the sequence with slow motion, the prediction efficiency of multi-field
prediction is 2-3 dB less than FAMC. On the other hand, with rapid motion, the
prediction efficiency of multi-field prediction and FAMC is the almost same. So we
support frame-base coding as TM1.

ANNEX A: The detail specification of FAMC and MVD for FAMC
ANNEX B: Hardware complexity of FAMC and adaptive field/frame MC
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ANNEX A: The detail specification of FAMC and MVD for FAMC
Motion Detection for FAMC.

for (y=(-YRange),; y<YRange, ++y) {
for (x=(-XRange); x<XRange, ++XRange) {
AE famc = AE_Macroblock( current_mb, famc_mb);
if (AE_famc < Min_famc) MV_famc = (x)y);
J

FAMC Macroblock detection (forward prediction)

I* Even field */

x = (int) (MV_famc(x));

y = Get_Nearest_Even_Line(MV _famc(y));

x2 = (int) (MV_famc(x) - MV_famc(x)lframeDistancel2);

y2 = Get_Nearest_Odd_Line(MV_famc(y) - MV_famc(y)/frameDistancel2);
Get_field MB(x,y field0 mbl),

Get_field MB(x2,y2 field0_mb2);

Filtered field MB(field0 mbl, field0 mb2 field) mb);

/* Odd field */

x = (int) (MV_fame(x)),;

y = Get_Nearest_Odd_Line(MV _famc(y));

X2 = (int) (MV_famc(x) + MV_famc(x)/frameDistancel2);

y2 = Get_Nearest_Even_Line(MV_famc(y) + MV _famc(y)/frameDistance/2);
Get_field MB(x,y fieldl mbl),

Get_field MB(x2,y2 fieldl mb2),

Filtered field MB(field] mbl, fieldl mb2 field]l mb);

I* FAMC Macroblock */
Combine_field_MB(field0 mb, fieldl mb, famc_mb);

Detail Information of Get_Nearest_xxx_line and Filtered_field MB is shown in below as
the function of MVfrm_vertical and Frame_Distance.

y and y2 for even field are shown in table 1.1 and table 1.2. y and y2 for odd
field are shown in table 1.3 and 1.4.

table 1.1 Nearest Even Line for Even Field
MVIO 0.5{1.01.5R.0R.5PB.OB.SK.004.5[5.0]5.5[6.016.5|7.0[7.5/8.0]8.5]9.0[9.5110.10.51 1 11.5

fd

1 0 0 0 P p B U K
2 0 0 0 g R R R R K B l61]6 |6 I6 |8 [8
B 0 0 0 R p P PR p WM M 41416 [8 (8 8 [8 J1o[10[1010 1o 1z iz

table 1.2 Nearest Odd Line for Even Field
0 0.50.01.5R.0R.5B.0B.SK.0¢.5[5.0]5.5[6.0[6.5]7.0[7.5[8.0]8.5[9.0[9.5110.10.51T Ti1.5

1 1 1 n§n b unpf
2 1 1 1 1 h BB BB
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table 1.3 Nearest Even Line for Odd Field

MVI0 0.51.01.5R.0R.5B.0B.5K.0¢4.5]|5.0{5.516.0{6.5|7.0]7.5|8.0{8.5(9.0(9.5[10.110.511
fd

1 0 p p P H K B 6
2 0 R p p K KKK B B |8 I8 |8 (101010
B 0 R P P B B B KB B K |6 16 |8 [1011010[101]12112 12 12 1a 14

MVI0 0.5[1.01.5R.0OR.5SB.OB.5K.0H.5/5.0|5.5|6.0(6.5(7.0(7.5[8.0(8.5[9.0]9.5{10.[10.5[11

Filtered field MB(field mbl field mb2 field_mb)
field_mb (i,j) = (a * field_mbl(ij) + b* field mb2(i,j))/(a + b);

The coefficients (a,b) are shown in table 2.1 and 2.2.

table 2.1 a,b for Even Field

MV| 0 |0.5/1.0]1.5[2.012.5 [3.0|3.5 |4.0j4.5|5.0/5.5 [6.0]|6.5 {7.0]7.5{8.0/8.5 [9.0{9.5 [10.{10.5
fd

1 11,0{3.2]1,2{1,6]1,0}1,6 [1,2]3,2
2 [1,0]5,4]1,4{1,4|1,0{9.4 |3,4]1,4 [1,0{1,4{3,4/9,4 |1,0{1.4 |1,4]5.,4
3 11,0{7,6]1,6{1,2]1,0{11,6]1,2{1, 18{1,0]5,2|5,6|5, 181,0{5, 185,6|5,2|1.0[1, 18]1,2]11,6]1,0{1,2

table 2.2 a,b for Odd Field
0 [0.5[1.0[1.5[2.0]2.5 [3.0[3.5 J4.0[4.5 [5.0[5.5 ]6.0[6.5 [7.0]7.5]8.0[8.5 [9.0]9.5]10.]110.5

MV

fd

1 10,1)2,142,1)2,5/0,1|2,5 |2,1]2,1

2 10,14.3|4,1)4,7/0,1|12,1(4,3}4, 11j0,1}4, 11j4,3[12,10,1/4,7 [4,1[4,3

3 10,116,5]6,1j2,3(0,1}6,1 |2,1{6, 13]0,1{6,1 |6,5]6, 17]0.1{6, 17]6,56.1]0,1{6, 13]2,1]6,1]0,1]2,3
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ANNEX B:
Hardware complexity of FAMC and adaptive field/frame MC

In FAMC,each field is predicted from the same parity field position and the
reference pictures are generated by shifting the different parity field. This shift vector
(MVfld) is the same for both fields, so the reference picture of one field is just shifted
picture of the another field. So for hardware implementation, the reference picture is
generated once per MB and the difference between fields is adjusted by the position of
prediction value. Namely, for first field, the position of prediction value is MVfrm and
for second field, the position is 3/2*MVfrm-(0,1) . 3/2 is derived from the prediction
distance and (0,1) is from the difference of sampling position. (See Fig.B.1)

In hardware,these calculation is done in address generator. An example of
hardware implementation for FAMC and adaptive field/frame MC is shown in Fig.B.2
and Fig.B.3.

By comparing the both example, the hardware complexity of FAMC and adaptive
field/frame MC is the almost same.

Reference Predicted Reference Predicted

frame frame frame frame
’ N N MVAd= / \ / \
3 g) 12MVfrm (I)
position position

o f1 2 f3 0 f1 22 3

Fig. B.1 Explanation of FAMC for hardware implementation
(In case of MVfrm=(0,-1))
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