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Video Compression Technology

B Spatial Redundancy Reduction
— Image Compression Technology

®  Temporal Redundancy Reduction
— Motion Compensated Interframe Prediction
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Motion Vector Detection

B Purpose of the motion vector detection
— Motion compensated interframe prediction
— Shape from the motion (Reconstruction of 3-D
shape from 2-D Video)
— Feature Extraction for video search
— Feature extraction for video coding control
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Motion Compensated Interframe
Prediction

B Block-based Motion Compensated Interframe Prediction

— Predict pixels of the next frame by shifting block-
based image in parallel

From where in
the previous
s image does this
= ) block come

I from?
k-1 frame image k frame image
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Gradient Method

B Method to obtain motion from adjacent pixels between
successive frames

— Utilize the feature of constant gradient of brightness
in a small section

— Called “optical flow” in the area of computer vision
(Horn and Schunk, 1981)
m  Derivation for 1-dimensional case
— Let the pixel value at index i of frame k be x,(k),
motion u is given by

. x,(k)-x,(k-1) — B
- x(k)=x_,(k) ~— A
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Gradient Method (2)

B Brightness change by motion ... In case of motion is
almost 1 pixel

value Motion ~ Vvalue Motion
vector vector
/ . A
x,(k-1) > x,(k-1) %
& B
x(k)
o x;.,(k) Vsl
[ position I position
k-1 frame image k frame image
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Gradient Method (3)

®  Brightness change by motion ... In case of motion is

almost 2 pixels

value value
x(k-1) x(k-1)
B
/ Matigh vector otion vector
/ 8 x;(k)
B A
Xi.1(k) Vet
[ position A position

k-1 frame image k frame image
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wEgE (4)
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Gradient Method (4)

m  Derivation for 2-dimensional case
— When k frame image x;; moves w=(uv) at k+1 frame,
and changed to x;,,;,, , Taylor series expansion of
pixel value in regard to position i, j (1st term) is

calculated

0 0
Xiin =% _ag(x”f)_bgj(x”f)

— Define interframe difference by d;;

di,j =X " Xiujy
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wEgE (5)

n 2REDGEEDHEHR
— IL—LBEREEZTAT—EBRICKRA
0 0
a_x, ;+b—x,; :—d,j
o o '
— KE, BEARDBELRNINLE [ J ELERIRMLER

0 0
la+Jb)(I —+J—)x, . =—d.
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Gradient Method (5)

®  Derivation for 2-dimensional case
— Insert interfame difference to Taylor series

expansion
0 0
agx‘.‘j +b5xm, =-d,,;
i 5 ,
— Vector form based on horizontal and vertical unit
vector /, J

0 0
la+Jb)(I —+J—)x, . =—d.
( )( pe 6/') 1y, g,
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Gradient Method (6)

®  Derivation for 2-dimensional case
— Slope of x;; is represented by gradient

(al +bJ)Vx, , =—d,

W

— Since motion vector is (4,v)=(al, bJ) , we have

i

Vx

(qu):_
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Characteristics of Gradient
Method

Detection method utilize similarity of brightness change
Detect one pixel accuracy motion

Weak against noise

Unstable when difference of adjacent pixels value is
small
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Block Matching Method

B Brake image to block and obtain average motion in the
region
B Presume parallel motion of rigid object
®  Motion vector search
— Image signal at small block in k frame: x;;(k) (0<i<b,
, 0<j<b)
— Search range: S(m,n)...(-s;,<m<s;, s;<n<s;)
— Motion vector: (u,v)

b, b
(u,v)=arg min(zz

i=0 j=0

x, (k) =x._, . (k —1)2J
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Block Matching Method(2)

Full search method

Search
Range

-8 i

Motion
Vector

k-1 frame image k frame image
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Characteristics of Block
Matching Method

Method to utilize similarity of absolute value of
brightness

— Similarity is calculated block basis, stable against
noise

Simple motion model
— If the condition of rigid parallel motion is not hold, it
is impossible to detect the right motion

Problem of full Search method

— Immense operational cost
— Needs high speed search processing

RNVFATAFEIEVAT L / Multimedia Distribution System 28

TOvoyFoTEDEELE (1)
m L1/ILLDEA

b b
(u,v) =arg min( >3 b (k)-x_, . (k —1)J

xy Y j=0

— MADHR#LLFEIENS
= MAD: Mean Absolute Difference
(cf. MSE: Mean Square Error, F1#J2%&:8%)
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Speeding Up Block Matching
Method (1)

Employment of L1-norm

b b
(u.v) =arg ";,L,”(ZZ

X () -x_, ., (k—l)J

i=0 j=0

— Called MAD criterion
= MAD: Mean Absolute Difference
(cf. MSE: Mean Square Error)

RNVFATAFEIEVAT L / Multimedia Distribution System 30

TIVFAT4TEIEL X T L / Multimedia Distribution System




TOvoIyFUoTEDEELE (2)

m  KiFEZRE(Tree Search)

E1RFvT 8. -
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— KIEFR: (9+8+8)b? =25b7 ¢
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Speeding Up Block Matching
Method (2)

m  Tree Search Method

— First step §§§ O O
A 9 points + A . A A
— Second step + + [
+ 8 points
— Third step A A A
O 8 points
®  Computational Complexity k— p —
(c=2b)
— Full search:b2c?=h4b>=4b’ A 4 A
— Tree search:(9+8+8)b° =25b° ¢
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J0voRyFUoTEOERIEE (3)

m BE0,0)DETIHELREHHDOITEY
m JOUSILTOIXRICESEEL
€(0,0) = d ( x(i,j,k), x(i-0,j-0,k-1) );
min.d = e(0,0);
loop x,y (-si<ms<si, -sj<n<sj);
sum=0;
for (i=0; i<bi; i++) {
for(j=0; j<bj; j++) {
sum = sum + d ( x(i,j,k), x(i-m,j-n,k-1) );
if( sum=>e(0,0) ) break;

T

if( sum<min.d ) min.d=sum;
end of loop xy;
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Speeding Up Block Matching
Method (3)

®  Pre-evaluation of motion (0,0) and break off error calculation
®  Speeding up by programming design

€(0,0) = d ( x(i,j,k), x(i-0,j-0,k-1) );

min.d = e(0,0);

loop x,y (-si<m<si, -sj<n<sj);

sum=0;

sum = sum + d ( x(i,j,k), x(i-m,j-n,k-1) );
if( sum=>e(0,0) ) break;

T

if( sum<min.d ) min.d=sum;
end of loop xy;
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b b;
v)y=argmin > >'d, .
man mn | g =
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d[,j,m,n = ’x[,j (k) - ‘x[—m,j—n (k _1)‘
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1 Pixel Matching Method

m  Decompose error calculation of full search method

b b,
vy=argmin > >'d, .

man mn | g =
d[,j,m,n = ’x[,j (k) - ‘x[—m,j—n (k _l)‘z

®  when (4,v) giving the minimum error is obtained, we can

detect where in block gives the small error by 1 pixel
accuracy by viewing error distribution d(ij,u,v) in regard to (i)
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1 Pixel Matching Method (2)

B Motion vector search at pixel unit
— We can obtain motion vector at pixel unit by
obtaining (m,n) which gives minimum d(i,j,m,n) for
fixed (i,j)

m Remedy for instability by noise
— Method described above are influenced by noise and
shape change. Thus, soft decision by weighting
neighborhood pixels to detect (m,n) is taken after
storing 2nd and 3rd candidates as well as the
minimum one.
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. Characteristics of 1 Pixel
BERIYFUTEDHE :
Matching Method

. HERIMLOBE m  Accuracy of motion vector

— BRI TER AR — Detailed vector distribution

can be obtained

n R

- BXEHE ®  Problem

— EHEEENT R — Huge computational cost

— Unclear soft decision
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PE B R Hierarchical Search Method

n EEEGOERELML AV HE/NER) TOBERE m  Creation of hierarchical image and motion detection at

higher layer (smaller image)

(1)motion vector detection
— 7 (2) vector
b | enlarge

hyink 174 /} /
SJm /-|7 (3) modify /—7‘ \ X2

l\ _ (4) vector
enlarge
/ x2

k frame image

shrink 174 /1§ &) modity L
)
/ ! / /

k-1 frame image
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BEEBIRRIZE (2)

B HERIMLOIEKR

— LAY L DER%E x(L). TDL/ABEE x(L+]1) £T 5. LAY
L+1 TOEENYRIL (w(l+1), vL+1) EIRLT. LAY L
DEERIMLEERD,

(u,(L),v,(L)) =2(u(L +1),v(L +1))

B HERARINLOEIE
— BARARINLOREBE+/-1EROFHE CR/IMEZIER

d=x(,j kL)
—x(i-u,(L)+L,j-v, (L)L k-1 L)
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Hierarchical Search Method (2)

®  Enlarge of motion vector

— Let layer L image be x(L). and ¥4 shrunken image be
x(L+1) . Obtain layer L motion vector by enlarge x2
from L+1 motion vector (u(L+1), v(L+1))

(u,(L),v,(L)) = 2(u(L +1),v(L +1))

®  Modification of enlarged motion vector

— Search +/-1 pixels around enlarged motion vector
d=x(i,j kL)
—x(i-u,(L)+L,j-v, (L)L k-1 L)

RNFAT(FERIEV AT L / Multimedia Distribution System 44

BB ER R DR

HEOXEZERTE. ARMLBEA LLEMIERIZTOND
EBHETHIRARE

HENERERNT 2= D AT FBEHEK

ERLA Y TOREIZAN TAIEE

RNVFATAFEIEVAT L / Multimedia Distribution System 45

Characteristics of Hierarchical
Search Method

B Can avoid noise influence, relatively correct global
motion can be obtained

B Can reduce computational complexity
Needs memory to store shrunken images

m  Detection error at higher layer propagates to lower
layer
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Telescopic Search Method

B For estimating motion vector over several frames, first
obtain motion for one frame distance and then, shifting
its search area based on the obtained vector frame by
frame.

/I /.I < : (M1vV1) /DII

k-3 frame k-2 frame k-1 frame k frame
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TLRO—EYIERE (2)
B ROMNLOMEBIZEY N IL—LEDBERINLEEH
N
(MN’VN) = Z(u[’vi)
i=1

@)
&
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Telescopic Search Method (2)

B By adding vectors, motion for N frame distance is
obtained

(uN’VN):Z(ui)Vi) (@]
) &
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Characteristics of Telescopic
Search Method

— Computation cost is small since search range can be
limited compared with direct search between N
frame distance

— Needs to store all images in the memory

— Once wrong vector is selected at the 1st stage, it
continues to search in the wrong direction and
cannot be recovered.
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I FEFEREA

B J—YIEBROMEOELMENSEETERODIFE
— E5 x(n) ORI —)ITERE Xk £TB
N-1
X(k)= Zx(n) exp(—j2mk | N)

n=0

x(n) :%EX(k)eXp(jZﬂnk/N)
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Phase Correlation Method

B Method to detect motion from similarity of phase in
Fourier transform
— Let discrete Fourier transform of signal x(n) be X(k)

X (k)= Nz_llx(n) exp(— j2mik | N)

n=0

x(n) :%EX(k)eXp(jZﬂnk/N)
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I EFEREE(2)

— E5 xm) B m YT WEFIIRIERE ym) EL.FD
BRO—IEHRE Yk £ B

Y(k)= fy(n)exp(—jzzmkw)

n=0

N-1
= ZX(n+m)exp(—j27mk/N)
n=0
N-l+m
=exp(j2mmk | N) )" x(s)exp(-j2msk/ N)

s=m
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Phase Correlation Method(2)

— Let m sample shift signal from x(n) be y(n). its Fourier
transform be Y(k).

Y(k)= fy(n)exp(—jzzmkw)

n=0

N-1
= ZX(n+m)exp(—j27mk/N)
n=0
N-l+m
=exp(j2mmk | N) )" x(s)exp(-j2msk/ N)

s=m
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fFAMERE (3)

— 55 ym) PMER x(n) ORABEMITLE>TUONIE, Y [
X(k) ERMRELESDETRSND

N-1+m
Y (k) =exp(j2mmk | N) " x(s)exp(- j2zsk | N)

s=m

N-1
=exp(j2mmk | N)  x(s)exp(—j2zsk | N)

s=0

=exp(j2mmk | N)X (k)
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Phase Correlation Method (3)

— |If signal y(n) is a periodic function of signal x(n), Y(k)
can be expressed by X(k) multiplied by phase shift

N-1+m
Y (k) =exp(j2mmk | N) Y x(s)exp(- j2zsk | N)

s=m

N-1
=exp(j2mmk | N)  x(s)exp(—j2zsk | N)

s=0

=exp(j2mmk | N) X (k)
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IFRHEEEE (4)
B T IEROBRERBLAAADEICHBLTRO KIS
REIDH
X (k) = X (k)| exp(jP,)
Y (k)= Y (k)| exp(jP,)
Li=h>T
Y(k) = Y (k)| exp(jP,)
=exp(j2zmk | N) | X (k) |exp(jF,)
= X (k)| exp(jP. + j2mmk | N)
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Phase Correlation Method (4)

B Express discrete Fourier transform by separating
amplitude and phase term.

X (k)= X (k)| exp(jP,)
Y(k) =|Y (k) |exp(jP,)
Thus,
Y(k)=| Y (k)| exp(jP,)
=exp(j2mmk [ N)| X (k)| exp(jP,)
= X (k)| exp(jP. + j2mmk | N)
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fF84EREE (5)

" O TERORBELIEETRTS
d(n) = F " (exp(jP,) ~exp(jP,))

N-1
= iZexp(ijﬂmk/N)exp(jZ;mk/N)
Nk:O

l N-1 .
= —Z exp(j2z(n—m)kIN)
Ni=
1 n=m
0 n#+m
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Phase Correlation Method (5)

B Only the phase difference is inverse transformed.
d(n) = F~(exp(jP,) —exp(jP,))

N-1
= iZexp(ijﬂmk/N)exp(jZ;mk/N)
Nk:O

l N-1 .
=— Z exp(j2z(n—m)kIN)
N k=0
1 n=m
0 n#m
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fLFAFERE (6)

B EEDOVIFSBED T ITHERIEA /LR

m n

FEDT— IHEH
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Phase Correlation Method (6)

m  Shifted signal - Inverse Fourier transform of phase
difference is impulse

Amplitude Amplitude

0 m n 0 m n

input signal Inverse transform of
phase difference
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Characteristics of Phase
Correlation Method

®  Signal having impulse at the location of motion by
calculating inverse Fourier transform for phase
difference of two signals

®  Normally, some decision is necessary since multiple
number of impulse appear in the calculated signal

®  Multiple motion can be detected by one operation

B Motion can be detected regardless of
brightness/contrast change

B Accuracy decreases when signal is not periodic
®  High computational cost (especially for 2D case)
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B BEARIMLEIOVIBELATRELTEE BEIOVIDEEA
IRVERVWTERBEMTAIMNLERES 5F&
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Motion Vector Interpolation

®  Detect motion vector less than 1 pel accuracy
Used for sub-pixel motion compensation

B First detect motion vector at block basis, then
interpolate vector at pixel unit using neighborhood
block’s motion vector
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BEANUMLAE (2)

B ERME 0 (ZBTEBERINLE 4, BRAE n+N 12E1F5
BENIMLE d,. ETHE ENLDMICHIBHRE nthk D
BERIML 4, [FRATHETES

dyey
N-k k
d,. = d,+—d,.y
’ N N ik
k d,
= dn + N (dn+i\" - dn)
k N-k
n  ntk n+N
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Motion Vector Interpolation (2)

®  Let the motion vector at location » and n+N be d, and
d,,y- Motion vector d,,, at location n+k Mbetween these
points can be obtained as follows.

dysy
N-k k
d,. = d,+—d,.y
’ N N ik
k d,
= dn + N (dn+i\" - dn)
k N-k
n  ntk n+N
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TI4 T

B 7O U (Affine) MR TIXERDBEBE6EDF/\FA—4TER
¥

B x(m, n) DEFRD x(m’, n) ICHBETDHE. EE (m,n) OEILE
UTFD&SIZRYT

R

— EABEBOBE. a=d=1, b=c=0 THY. . BERILLIE (¢, /)

THEzbND
m' 1 0|m e m+e
= + =
n' 0 1|n f n+f
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Affine Transform

B Affine transform denotes pel’s motion by 6 projection

parameters

B When pels at x(m, n) moves to x(m’, n’), change of

location (m, n) is written as

R

— For parallel motion, a=d=1, b=c=0, and motion
vectors are (e, f)

e
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FI1ULEW (2)

- kfEICR—LTyTEN, SHICFETBRENMbo15E.
a=d=k, b=c=0 THY . BEXILIVLIE ((k-D)m+e,(k-1)n+f) T

=Y (%)
m' k O|m e| [km+e
= + =

n' 0 kjn f] km+f

J J x(m',n’)
kn <)
x(m,n)
n o n
0 m L 0 m km L
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Affine Transform (2)

— For k times zoom up plus parallel motion a=d=k,
b=c=0 and motion vectors are ((k-1)m+e,(k-1)n+f)

o k]

J J x(m',n’)
kn )
x(m,n)
n ¥o) n
0 m L 0 m km L
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TI740%#H (3)

B T UEBRERVEBEHEDSY
— IL—LEFEHEHE (VY O—/\ILBIEHE, MPEG-4)
— BED/ISA—RIZKY U/ X— LIHIEH T §E
— JO—/NLEIEHE (DL—LEA) & O—HLBIEHE (7
OOy el OMAFEHEIZEY. BRI OEEFIZEHRL
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Affine Transform (3)

B Characteristics of motion compensation using affine

transform

— motion compensation to the overall frame (global
motion compensation at MPEG-4)

— panning and zooming can be represented by 6
parameters

— combination of global motion compensation (frame
basis) and local motion compensation (macroblock
basis) can respond to complicated motion
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EEMEIL—LREF A

n JOv EHOBESHETIL—LMTR
— JOvYBMICEREFIBBSE. ROTL—LDEREF

#
ijg( |/ oW i=P 7

BMDIL—LD
Z\ EQEBRHBH
= ) LTETLSD
I B3R
k-1 7L—LOE# kIL—LDE S
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Motion Compensated Interframe
Prediction

B Block basis motion compensated interframe prediction
— Prediction for the next frame image by shifting block

image
MK |/ search from
vdctor - .
H where this
~ block has
_________ = ) come in the
I previous
image
k-1 frame image k frame image
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EEMEIL—LETFE (2)

m FFE{E3k (Encoder) DR

IL—LRE—F (Intra Mode)

HELT—%

ANE

=

IL—LREE-F

(Inter Mode) MC: B h{E
ME: By EHRH
FM:IL—LAE!)
VLC:AIERFH{E
Q:EFik
1Q: ¥ &F1k
HELT—%
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Motion Compensated Interframe
Prediction (2)

®  Encoder Structure

Intra Mode

Coded data

Input imag

MC: Motion Compensation
ME: Motion Estimation

FM: Frame Memory

VLC: Variable Length Coding
Q: Quantization

1Q: Inverse Quantization

Coded data
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BEMETIL—LRETAE (3)

m  E5% (Decoder) DR

IL—LRE—F (Intra Mode)
HFET—%

IL—LEE—F
(Inter Mode)

MC: ByEH{E
FM: IL—LAE!
VLD: AT ERES
1Q: ¥ EFIL
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Motion Compensated Interframe
Prediction (3)

®  Decoder Structure

Intra Mode
Coded data

Decoded image

Coded data

MC: Motion Compensation

FM: Frame Memory

VLD: Variable Length Decoding
1Q: Inverse Quantization
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BEHEIL—LETR (4)

B ASERTHERETHEEDOFSILHEOHEK

IL—LAE—F (Intra Mode)

HEET—4

IL—LEE-F
(Inter Mode)

MC: ByEH{E
ME: ByE iR

FM: IL—LAEY
VLC: A ERFAEL

ANEHRT Q:EFit

BERIMLE ey,
i) 1Q: & F1t
HEET—4
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Motion Compensated Interframe
Prediction (4)

B Encoder Structure when motion is detected from input
image
Intra Mode

Coded data
<]
Inter Mode
1Q
[ ]
MC: Motion Compensation
° ME: Motion Estimation
Motion detecfion FM: Frame Memory
by input images VLC: Variable Length Coding
MC FM

Q: Quantization
1Q: Inverse Quantization

Coded data
[oc] e}
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W7 F Al

Bi-directional Prediction

B BERERKODIL—LISBEMETIL—LEFTA ®  Motion compensation from past and future frames
n EAROFALEARREOTFRAOEAEDE ®  Combination of prediction by forward and reverse
m Bi-directionally prediction, B/ % RI&HMFER prediction
LI e7i= )= l-"1173 m  Macroblock basis

B T 8 HHEF R

k-1 FL—Ls kIL—L4L k+1 IL—L k-1 frame kframe k+1frame
RNVFAT(FERIEV AT L / Multimedia Distribution System 85 RNFAT(FERIEV AT L / Multimedia Distribution System 86

WA EFR (2) Bi-directional Prediction (2)

B WHAOBEHEIL—LETRITENETTS ®  Motion compensated bi-directional prediction employs mean
B el TU—LD k TV—LADBERIME (b, v), ki1 TL—Lhb m  Let motion vector from -/ to k frame and from k+/ to k frame
fE?;;&??‘—?ii}?Hb% (hy vy) EFBEx,mm)DF ABROBEIFR be (h; v) and (h,, v,), prediction value for x,(m,n) is given by

A xkfl(m-'—h/1n+vf')+xk+1(m+hb!n+vb) X, (m i’l):x"’l(m+h/'n+v")+x’”1(m+h”’n+v”)
X (m,n) = kAT 2
2 <
m 3E—ROYYEZ ®  Three modes switching
— IEA®FE (Forward prediction) — Forward prediction
— #AMAFA (Backward prediction) — Backward prediction
— MAMFA (Bi-directional prediction) — Bi-directional prediction
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o 2" s 2-D Half Pixel Accuracy Motion
2RAH ERBEESEHE .
Compensation
m O.5ERFEDHEHE (MPEG-1) m 0.5 pixel accuracy motion compensation (MPEG-1)
m KE EEICEREHE ®m Interpolation pixels in horizontal and vertical direction

A (A+BY2 B
@ »Oe@
(A+BJIC+D)/4
(A+C)/20——0 O (B+D)y/2

l

@ -rO« e
(& (C+D)/2 D
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A (A+BY2 B
@ »Oe@
(A+BJIC+D)/4
(A+C)/20——0 O (B+D)y/2

l

@ -rO« e
(& (C+D)/2 D
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F—N—3vTBEHE

B T/OJOv BMOFTBE TG, BETOVILELD LS
12, FPRIBEREICEAEDTT. EhEHLELFiE

B FEE/AXDERICHENSHY . FRZEINE L

m EEYRL—THZ (H.263)

Weight Weight . .
2 g Weight Weight
1 1
1 1
n e n
0 16 31 0 16 31 8 e - 0 7 e - @
EIRAE EIFRAL Pixel position Pixel position
W (Y =3 — A= =3
TRy REOHERE = =FyTBERE Block based motion Overlapped motion
compensation compensation
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Overlapped Motion

Compensation
®  Unlike the conventional parallel shifting at macroblock
basis, prediction block is weighted to be overlapped by
data from neighboring block
]

Can reduce coding noise, increase prediction efficiency
m  Effective at low bit rate (H.263)

T4—ILR/IL—LBEGE=4E{E

B AUAL—REBOBERHE (MPEG-2)
— JL—L#EE (Frame structure)
o TL—LFH (FL—LRIRLXL)
o T4—ILEFB (F14—ILERTRILX2)
« Dual-prime¥®fll (Z4—ILERIRILx1, dmv)
— J4—ILF#EiE (Field Structure)
o T4—ILEFR (F4—ILERR LX)
e T4—ILF16X8F Al (F4—ILERTRILX2)
« Dual-prime®fll (Z4—ILEASIRILXL, dmv)
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Field/Frame Adaptive Motion
Compensation

B Motion compensation for interlaced image (MPEG-2)

— Frame structure

= Frame prediction (frame vector x1)

= Field prediction (field vector x2)

= Dual-prime prediction (field vector x1, dmv)
— Field Structure

= Field prediction (field vector x1)

= Field 16x8 prediction (field vector x2)

« Dual-prime prediction (field vector x1, dmv)
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T4—ILR/TL—LBEISBEMHE (2)

B JL—L#EE (Frame structure) [2H1T5B =M

—_— —

T
T

T

k-1 7L—L koL—L4 k+1L—L
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Field/Frame Adaptive Motion
Compensation (2)

B Motion compensation for Frame structure

forward backward
- prediction//,| predicn%
z - ~
- -

e

k-1 frame kframe k+1 frame

TR
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T4—ILR/L—LEIGBEEE (3)

B J4—)LRH#E (Field structure) [ZHIT2BIEHIE
Top field Top field %38l

N

Bottom filed %8I
k-1 TL— L koL—L k+17L—L

Bottom field
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Field/Frame Adaptive Motion
Compensation (3)

Motion compensation for Field structure

Top field Top field prediction

Bottom field

Bottom filed prediction
k-1 frame kframe k+1 frame
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T4—ILR/TL—LEEBEHE (4)

B JL—LEEIIBTAFHE—F
16x16

]
Interlace [ g
Frame-base

16)(8

odd Field-base  H OR
Field — MV2 —_—

Even Interlace
Field Top

16x8 —» Jield
odd %
Field MVIZ+dmv

Even
F,e,d 3MV/2+dmv

Bottom
Odd /» Field
Field

Even Field

e
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Field/Frame Adaptive Motion
Compensation (4)

Prediction mode at Frame structure

16x16

Interlace I Frame-base
16x8 16x16
Odd Field-base  J OR =]
Field MV2 — g
Even Interlace
Field Top
16x8 —» Jield
odd %
Field g MV/2+dmy
ey 3MV/2+di
+ mv
Fleld Bottom
Odd /» Field
Field
Even Field
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T4—ILR/TL—LBEISBEMHE (B)

B D —FBEICE TS FRE—F
16x16 OR
Odd Field % EW‘
E
Fss o o o

odd Field é — .8 MWL~ HOR
o1 B
odd Field % >< / 16x8 odd Field
Lower Field
16x8 - M2
OR

Dual-prime
16x16
Odd Field
M\//Z
EVE" +dmv
Field
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Field/Frame Adaptive Motion
Compensation (5)

Prediction mode at Field structure

16x16 OR
odd Field % E 16x16 Field
Even
Fiold OR E 16x16

odd Field é —_ g Wi OR =

AT B
odd Field % ><

16x8
e — X odd Field

16x8 / MV2 Field
= oR
16x16 @
—_—
odd Field
%/Mv;z
d

TINFATAFRIEL AT L / Multimedia Distribution System 102

TILFATATEIEL AT L / Multimedia Distribution System

17



