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Introduction

Generic next neighbor
(GNN)

Chebyshev

olynomials
ProBer ies of DTTs in image processitl1499iEAtions are well-studied

_ polynomials .
We aim to study related GNN transforms in this domain
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Generic Next Neighbor Signal Model

[Pueschel and Moura, 2006]

Generalized Shift Model
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(Visualization from [Pueschel and Moura, 2006])

Associated Orthogonal Polynomial Model
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GNN: Relationship with DTTs
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(Visualizations and shift matrices from [Pueschel and Moura, 2006])
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GNNs and Associated Polynomials

m Recall: DTTs associated with Chebyshev polynomials
A =M = Clz]/p(x)

( p(x) expressed interms of 7', U, V, W)

m Idea: examine GNN transforms associated with other well-
known polynomials



Polynomials

Hermite:
Py(x) = 1
Pi(z) = 2z

Ppyi1(z) = 2zPp(z) —

2nP,_1(x), for n > 0
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Laguerre:
P{ () = 1
Pl(a)(w) = —z4+a+1
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Polynomials

Legendre:
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Image Processing

m 256x256 image with 16x16 blocking

m Why blocking?
= Used in JPEG (8x8 blocking)
= GNN limitations

m Apply a 16x16 Transform on each
block separately
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Energy Compaction & Reconstruction

m LetE , be the energy of
the first L x L values of the
Kt transformed block

m Energy compaction of the
whole image due to first

L x L values is
256

Z EL,K
K=1

256

Z E16,K
K=l

m Reconstruction is also done by
keeping the first L x L values of
each block.

E =

Transformed imé,_ge

L x

L first values kept

Kth block
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es used : Tree, Desk, Book, and ...

TO OUR VISITORS

This pictocial review booklet was printed some time
after the “Great Storm” of Maerch 6 amd 7, 1963, and a
word of ecplanation should  accompany  the  disaster
photos published berein,  Heboboth Beach, Lewes Beach,
Dewey Beach and the coastal area are now being rebuilt and
mozt all of the damege is well wnder way toward being re-
pdiced and honses ard business places rebuilt,  The bogrd-
ewalk ar Refoboth Beach is expected ta be replaced by July,
according to Mayor Juel C. Stamper and City Manager
Frank Buck. Samd is being ceplaced by the U, 8, Carps of
Aermy Engineers wihere it was washed and beaten away by
the fgh waves, and all e debris has been cleared from the
beachfeant and safe bathing s asnured te all once again,

The Coastal Highway, Route 14, is open to ofl traf-
fic but the [ndiar River Inler Bridge will eemain closed for
cepaies until June.  Bethany Beach and Femwick Islard ere
well on the way to recovery ard Loawes Beack is now ready
for its summer season, with the bridge secoss the Letoes-
Rrehobotlhy Caral beimg repaived theough the efforts of the
CHis H. Smith, Mayor of Lewes. and the State Highoway
Depariment,

As muaes be noted on the last paoe of this nictorial o
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Pure Frequencies
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Pure Frequencies : 1-D DST DCs
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Pure Frequencies : 1-D GNN DCs

------

Hermite Laguerre

- Legendre




Pure Frequencies : 2-D
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Pure Frequencies : 2-D
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Energy Compaction

Energy compaction on face (left) and book (right)

Relative energy Relative energy

0 2 4 6 8 10 12
Number of points saved Number of points saved

New transforms provide less compaction than DCT-2,
but compare with DST-7



Image Reconstruction

DCT-2 Legendre GNN Hermite GNN

Quality of reconstruction matches energy compaction

m Blocking has no effect on DCT-2
m DCT-2 gains resolution as more samples are kept
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Conclusion

m DCT-2is still best suited for image compression

= |mmune to blocking effects
= Best energy compaction
m But...
= There are much more GNNs we have not tried.

= Qther possible reconstruction schemes are possible. For example
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Questions?
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