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1)  Group common runs of symbols as a ne
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2)  Use entropy coding to compress the n

ew symbols set

[image: image44.wmf][

]

[

]

Arithmetic Coding:

Arrange Symbols As Probabilty Ranges:

303

AA

101010

538

BB

101010

3810

CC

101010

Encoding CAB:

810803886

,,

101010101010100

88683881884

,,

101001010101000

CA

CAB

®

æöéöéö

=+-=

ç÷÷÷

êê

èøëøëø

æöéö

=+-=

ç÷÷

ê

èøëø

5

1000

Decoding: .820

.820 is C range so first letter is C

.820.81

.210

.1 is in A range so second letter is A

.101

.33

.333 is in B range so third letter is B

Huffman: Take one for larger branch

éö

÷

ê

ëø

-

=

-

=

[image: image45.png]Filter QMF CQF Orthonormal
) yy Ho(2)Hz ) +
(@) HYE@) - HED =2 al e Gz
Hy(z)  Hy(-2) T H(-2) Gy(z)
. Go(2)G ') +
Go(z)  Hi(2) Hyz") Go )Gz
Gi(2)  ~Ho(=2) 2Hy(2) 7 HKHG(—)

TABLE 7.1
Perfect
reconstruction
filter families.
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[image: image49.wmf]JPEG Huffman:

1) Find DC coefficent in table

2) Find base code in table

3) Rest of codeword is symbol in binary

JPEG Running:

1) Computer Symbol / Run

2) Find correspond base code in table

3) Rest of code wo

rd in last symbol ( != 0)
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1) M(x,y)= 1, coefficient is needed

1) M(x,y)= 0, coefficient is background

2) < 2:

3) Write scaling value S

Decoding:

1) Get s from RGN marker

2) Scale background wavelet

MaxShift Method

background

s

 coefficents by 2

[image: image62.wmf](

)

Cannot Losslessly Do Both

Sampling:

DecimationDownSample

InterpolationUpSample

=-

=-

[image: image63.png]TABLE 9.2
Summary of
morphological
operations and
their properties.

Comments
(The Roman numerals refer to the
structuring elements shown in

Operation Equation Fig.9.26).
Translation  (A), = {w|w=a + z, forac A} Translates the origin
of A to point z.
Reflection B = {w|w = b, forbe B} Reflects all clements
of Babout the origin
of this set.
Complement  A° = {w|we A} Set of points not in 4.
Difference A — B = {w|we A we B} Set of points that belong
= ANB 10 A but not to B.
Dilation ADB = {z|(B).NnA#2} “Expands” the boundary
of A.(I)
Erosion “Contracts” the boundary
of A.(I)
Opening Smoothes contours,

A*B=(A®B)

breaks narrow isthmuses,
and eliminates small
islands and sharp

peaks. (I)

Smoothes contours, fuses
narrow breaks and long
thin gulfs, and eliminates
small holes. (1)




[image: image64.png]Hit-or-miss ‘The set of points

transform (coordinates) at which,
simultaneously, B, found
amatch (“hit”) in A and
B, found a match in A%,
Boundary B(A) = A— (ASB) Set of points on the
extraction boundary of
set A (1)
Region filling X, = (X, ,®B) N A3 X, = pand  Fillsa region in A, given a
k=123 point p in the region. (11
Connected X, = (X, ,®B) N A: X, = pand  Finds a connected
components k = 1.2.3.... component ¥ in A, given

apointpin Y.(I)
(Xi 1 ®B)U A:i = 1.2,3.4;  Finds the convex hull C(A)
3,....Xh= A:and of set A, where “con
indicates convergence
in the sense that
e = X (1D

Convex hull




[image: image65.png]Operation

Equation

Comments
(The Roman numerals refer to the
structuring elements shown in
Fig.0.26)

Thinning,

Thickening

(

Thins set A. The first two
equations give the basic
definition of thinning.
‘The last two equations
denote thinning by a
sequence of structuring
elements. This method
is normally used in
practice. (IV)

Thickens set A. (See
preceding comments on
sequences of structuring
clements.) Uses IV with
0’s and 1’s reversed.

TABLE 9.2
Summary of
morphological
results and their
properties.
(continued)




[image: image66.png]Skeletons S(A) = USk(4) Finds the skeleton S(A) of

0 set A. The last equation
Si(A) = LKJ{(A «B) indicates that A can be
= reconstructed from its
~ [(A©kB) - B]} skeleton subsets S,(A).
Reconstruction of A: In all three equations, K is
. the value of the iterative
A= J(Sx(A) @ kB) step after which the st A
=4 erodes to the empty set.
The notation (A4S kB)
denotes the kth iteration
of successive erosion of
Aby B.(I)
Pruning X, = A® (B} X, is the result of pruning
s set A. The number of
X = H(X‘ ©B) times that the first
X, = (x,om)nA equation is applied to

obtain X, must be
specified. Structuring
clements V are used for
the first two equations.
In the third equation H
denotes structuring
element 1.

X, =X UXy
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