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* Introduction

= An image stabilization system manages
to remove unwanted movement form
an image sequence

= Previous image stabilization system

= accelerometers, gyros, mechanical dampers ,
angular velocity sensors..............

« We prefer to use DIS



* Basic architecture of DIS
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* Basic architecture of DIS
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* Basic architecture of DIS

« Stabilization-aided decoder
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!_L MVI Method for DIS

« MVI : Motion Vector Integration

« Basic idea :

= Using some propose method to find reliable local
motion vector(LMV)

= Calculate the global motion vector(GMV) form
LMV.

« Integrating the previous frame GMV and current
frame GMV to calculate AMV.

» Using AMV to compensate current frame to be
stabilized frame.

= Reference paper [1-4]



New Algorithm and Architecture of Digital
ﬁ Image stabilization System

CCD ["A/D | DIS for | Video

FM Encoder

Block diagram of a digital video camera with DIS
system.



Image stabilization System

| New Algorithm and Architecture of Digital

» Lack of features

= Existence of moving objects

= Intentional panning

» Existence of repeated patterns
= Intentional zooming

= Low signal-to-noise ratio

= Large movement out of the searching range of
block matching

« Complicated Motion (e.g. rotatory motion)




frame memory

ﬁ A general structure of DIS system with
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* Pre-Processing
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* Pre-Processing

= Block Matching over Bit-Planes

K-l K-2
S y)=a (X, )27 " tag,(x,y)2" " +.....+a,(x, )2 +a,(x,y)
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* Pre-Processing

=« Block Matching over Gray-Code

TR K-l \ A k-2
S y)=a,,(x,0)2" " +ag_,(x,)2" " +..... +a,(x, )2 +a,(x,y)
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* Motion Estimation

| Pre-proces Motion | Motion | Motion
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* Motion Estimation

720 pels Each block has the size of 64

pixels by 64 pixels

(Gray-code bit-plane)




* Motion Estimation

M-1N-1]

c{m, 11)——22 () ®gr (x+m, y+n)

-‘ x=0 y=0



* Motion Decision

| Pre-proces | Motion Motion | Motion
sing Estimation Decision Compensation
| Frame
Register
| Frame _Stabilized

Memory images




Motion Decision
(Lack-of-Feature Condition)

N
R(p,q)= (2l P T B O 5 ,H,)‘
r=1
R‘xm —Rimin <Clack _d _ feature |
R . the average of correlation values, R,,,, = Zz R,(p.q), where

p.q are in the searching range.

R ... . the minimum of correlation values, R

' min = —— MIn R, (p,q), where

mn r4

p.q are in the searching range.
Ciuck _of fearwe :  the threshold to judge lack_of feature.



Motion Decision
* (Lack-of-Feature Condition)
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Motion Decision
* (Lack-of-Feature Condition)




Motion Decision
* (Existence of Moving Objects)

Temporal Temporal
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Motion Decision
* (Existence of Moving Objects)

|m (1) =MV, +| MV ()= MV ()| + oo | MV (1 )= MV (1) =T,

—Z MV(t)=T

IfTUT2 <Kl and T2 = K2 then temporally correlated motion

else random-like motion



IMOLIUT CUISIVLN
(Intentional Panning

i Condition)

« 1£80% of the VALID LMYV are detected as
temporally correlated motion, we consider
that the camera 1s under a panning condition
and no motion compensation 1s needed
Otherwise, we assume that these temporally
correlated motion vectors are caused by
some moving objects 1n the 1image.




Motion Decision
* (Optical Zooming Condition)




Motion Decision
(Spatial Noise Checking of Noise Level)

N
‘ll == ( 2 I‘ ‘.‘[ l»”) ..." "\"_
”:E’V
0-2 = [Z( IMVn — 1 )2 ] /' N
a=1

If 6 >klorN<k2 Invalid Otherwise  Valid



* Procedure of Motion Decision

Local Motion Vectors

Lack of Features?

| VALID_IMV_A |

End

End




* Procedure of Motion Decision

Moving Object?

| VALID_ILMV_B |

Invali Valid Motion
End 5 ;
Compensation




* Motion Compensation
« Frame Motion Vector (FMV)

(i t1,) = FMV _—Z/m

« Accumulated Motlon Vector (AMV)
AMV[t]=a x AMV[t-1]+ FMV[t]

« Motion Compensation

< _} f]. =uX ¢ T U,

Yin=Y +u,
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* Future work

= Understanding mpeg4 framework in

« Stabilization-aided encoder
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order to write my propose method
program in it.
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