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Musical Signal Processing for Special Effects

Consonants of Accords

Tonal spectrum analysis for Octaves
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https://www.youtube.com/watch?v=EErkgr1MWw0
https://www.youtube.com/watch?v=EErkgr1MWw0
https://www.youtube.com/watch?v=EErkgr1MWw0
https://www.youtube.com/watch?v=EErkgr1MWw0

NLP - Natural Language Processing

€V Computer vision

. - Reinforcement learning
BEM - Large Language Models

Bl - Deep Learning Models
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v+ Signal Processing Lab — Course No. 00450109

Through this course students become Farmabiar with technigues for the processing of one-dimensional

signals, Focusing an quasi-peniodic signals such a3 speech signals and heart sig The first two meetlings

are dedicated ko desigring and implementing a speech comprezsion system. The ot meeting are

dedicated to the problem of heart beat rate est ng thes data to

diagnase heart cordition

Click here to find out mi
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v+ Image Processing Lab — Course No. 00450108

In this &-meetng course, students acquire prectical knowledge of dfferent image pracessing technigues
end use them For different tasks. Dunng the course, students will apply their acqueed knowledge to sobve an

oper-ended task in image processing.

Click here to

wi|+ Deep Learning Lab — Course No. 00450107

I thes &-meetng se, students

acquire practical knowledoe of buil

training and evaluating deep-leaming
netweorks of different types and to use
them for with varous appications, such

2 text and image classificatian and

image generation.
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; ion_Usi
a_Motorola DSP96002

R.Bareket, Y.Or-Chen, N.Peleg,
G.Spiro, O.Tzifronin

Signal & Image Proc. Lab., EE Dept., Technion IIT,
Haifa, Israel

This Paper Describes an image compression
application based on approximating an original
image by a fractal one. It is running on a DSP
board, utilizing the Motorola DSP96002.

According to the algorithm we shall descibe,
the original image is divided into non-overlapping
blocks, and the approximation is done blockwise.
For each block we examine blocks in its vicinity,
and find a larger block and a transformation that
shrinks the large block and maps it onto the original
block, The process is speed up by classifying the
blocks into one of 3 categories: shade, midrange
and edge. Finally, we store the position of the
large block and the transformation, thus storing
the fractal qualities of the image. For every block
a fractal transformation is found. When this
transformation is performed iteratively on any
initial image, the result converges to the fractal
approximation of the image.

The system includes a PC-386 host (running
DOS) and a PC-Board, based on the Motorola
DSPI6002 with 128KB RAM, running at 12MHz.
The DSP's major features are its highly parallel

bly language and multiple bus structure. We

also use the fact that the DSP is a dual port processor,
s0 it can execute codes using an external
bank, connected only to it, while communicating
with its host computer through another external
memory bank (Connected to both).
The DSP does all the calculations, while the host
does the control and displays output (e.g. elapsed
time, iteration ne., decoded images etc.)

memory consuming. To reconstruct the curve one
lets the transformations to act iteratively on any
set of initial nodes.

In order to implement this idea when
compressing an image, it must be generalized. An
image, instead of a curve, will be divided into
sub-blocks, instead of nodes. For each range block
a domain block and a transformation are found.
The compressed image will in fact be represented
by the set of parameters characterizing the
transformation necessary to create the range blocks
out of the domain blocks. Reconstructing the image
is very similar to reconstructing the curve: we let
the transformation act on any initial image, to create
a mew imagewhich is closer to the original image
(the encoded image). Applying this procedure
iteratively, where the recent image serves as the
domain for creating a new one, yields a series of
images which converge to the fractal approximation
of the original one.

Formally, we consider the digital images
space (M0.d), where d is a distortion measure.
‘We refer to the original images as plny and search
for a contractive transformation 7, which is defined
from the digital images space to itself, and that
s is approximately a fixed point (in this space)
under it. We say that i is self-transformable
(invariant) under 7.

The requirements on 7 are:

1. There exists some 0<s</ , such that for every
4 and T , the contraction condition holds:
dlz(u),7(V)} < 5-dv]

2. The distortion d[V{oris), Meriz] is very small {the
invariance condition).

3. 7 is less complex than the original image (can
be described by less information)

The number 5 is said to be the contractivity of 7.

When T acts n times iteratively, on any
initial image go , we have:

dlporis, T (uet) S ]%—s- d{pon, Tiort) + 8" - d(porig, o) The
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