DE LA REPUBLICA Desarrollo de las

UNIVERSIDAD “ mggﬂ’éﬁf'f \Jo\( Programa de
URUGUAY “ UDELAR SRS Ciencias Basicas

Coding of Multichannel Signals with
Irregular Sampling Rates and Data Gaps

Pablo Cervenansky Fierro

Tesis de Maestria presentada a la Facultad de Ingenieria de la Universidad de la Republica
en cumplimiento parcial de los requerimientos para la obtencion del titulo de
Magister en Informatica

Tutores

Dr. Alvaro Martin
Dr. Gadiel Seroussi

Tribunal

Dra. Lorena Etcheverry
Dr. Jorge Silva
Dr. Leonardo Steinfeld

Montevideo, Uruguay
Julio de 2021






Introduction

This document includes each plot figure generated from the experimental results obtained in
our work. In Appendix A we present the figures corresponding to Section 4.2 (Comparison
of Masking and Non-Masking Variants). In Appendix B we present the figures correspond-
ing to Section 4.3 (Window Size Parameter). Finally, in Appendix C we present the figures

corresponding to Section 4.4 (Algorithm Compression Performance).
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Figures: Comparison of Masking
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FiGure A.1: CR and RD plots for variants ay and anyw, for each algorithm a € Ay, for the

data type “VWC” of the dataset IRKIS.
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FI1GUurRE A.2: CR and RD plots for variants ay and anyw, for each algorithm a € Ay, for the
data type “SST” of the dataset SST. In the RD plot for algorithm PCA we highlight with a
red circle the marker for the maximum value (50.78%) obtained for all the tested CAlIs.
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FiGure A.3: CR and RD plots for variants ay and anyw, for each algorithm a € Ay, for the

data type “Velocity” of the dataset ADCP.
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FIGURE A.4: CR and RD plots for variants ay and anw, for each algorithm a € Ay, for the

data type “GHI” of the dataset Solar.
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FIGURE A.6: CR and RD plots for variants ay and anw, for each algorithm a € Ay, for the

data type “DHI” of the dataset Solar.
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FiGure A.7: CR and RD plots for variants ay and anw, for each algorithm a € Ay, for the
data type “Latitude” of the dataset EINino.
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FiGure A.8: CR and RD plots for variants ay and anyw, for each algorithm a € Ay, for the
data type “Longitude” of the dataset EINino.
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FIGURE A.9: CR and RD plots for variants ay and anyw, for each algorithm a € Ay, for the
data type “Zon. Wind” of the dataset ElNino.
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FI1GurRE A.10: CR and RD plots for variants ay and anas, for each algorithm a € Ay, for the
data type “Mer. Wind” of the dataset EINino.
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FIGUuRE A.11: CR and RD plots for variants ay and anas, for each algorithm a € Ay, for the
data type “Humidity” of the dataset ElNino.
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FI1GUurRE A.12: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the
data type “Air Temp.” of the dataset EINino.
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FI1GUurE A.13: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the
data type “Sea Temp.” of the dataset ElNino.
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FIGURE A.14: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Latitude” of the dataset Hail.
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F1Gure A.15: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Longitude” of the dataset Hail.
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FI1GURE A.16: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Size” of the dataset Hail.
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FI1GurRE A.17: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Latitude” of the dataset Tornado.
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FIGURE A.18: CR and RD plots for variants ay and anu, for each algorithm a € Ay, for
the data type “Longitude” of the dataset Tornado. In the RD plot for algorithm APCA we
highlight with a blue circle the marker for the minimum value (-0.29%) obtained for all the

tested CAls.

PCA APCA CA
X anm X anm X anm
. am s am e am
x
T x X x X %
x X X X X
X x x X %
Xy x
X x
X X
X X
X
x X X
X X X X
5 X X %
% X
X
X
0O 1 3 5 10 15 20 30 1 3 5 10 15 20 30 1 3 5 10 15 20 30
Error parameter e Error parameter e Error parameter e
PWLH PWLHInt GAMPS
x
X anm X anm X anm
s am e am X ¢ am
x
% x
% x
X X X
x x
x x x
x x
X x
X
X x
A
X« i X« x
X% 9 X x
X X X
X
X
X
X
X
X
0 1 3 5 10 15 20 30 1 3 5 10 15 20 30 1 3 5 10 15 20 30




RD (%)

RD (%)

2.5

2.0

1.5

CR

1.0

0.5

—0.001

—0.002

—-0.003

—0.004

—0.005

2.5

2.0

1.5

CR

1.0

0.5

—0.001

—0.002

—0.003

—0.004

—0.005

Appendix A. Figures: Comparison of Masking and Non-Masking Variants 20

PCA APCA CA
X anm X anm X anm
. am s am e am
x
KW % X x x
X x X x XX x4
x x
X x
x
X
X X X X X X X
X X XXy
X X X
X X
X
X
X
1 3 5 10 15 20 30 0 1 3 5 10 15 20 30 1 3 5 10 15 20 30
Error parameter e Error parameter e Error parameter e
PWLH PWLHInt GAMPS
X x X anm X anm X x X anm
X s am e am x e am
x
x x
X x
X x
X
X x X—x S
x
X x
X X x X X
X X % S X X o
X
X
X X %
X X
X
X
1 3 5 10 15 20 30 0O 1 3 5 10 15 20 30 1 3 5 10 15 20 30

Error parameter e

Error parameter e

Error parameter e

FI1GUuRE A.19: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Latitude” of the dataset Wind.
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FI1GurE A.20: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Longitude” of the dataset Wind.
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FI1GurE A.21: CR and RD plots for variants ay and anar, for each algorithm a € Ay, for the

data type “Speed” of the dataset Wind.
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FIGURE B.1: Plots of wggpa1, Wigear: and the RD between cca,,wx, , .e> and c<ay,wr e, as a
globa oca

function of the error parameter e, obtained for the data type “VWC?” of the file “irkis-1202.csv”
of the dataset TRKIS.
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FIGURE B.2: Plots of wgjepass Wioea; and the RD between cca,,w=,, e> and c<a,,wy e>; a8
global local

a function of the error parameter e, obtained for the data type “VWC” of the file “irkis-
1203.csv” of the dataset IRKIS. In the RD plot for variant PCA we highlight with a red
circle the marker for the maximum value (10.6%) obtained for all the tested CAlIs.
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FIGURE B.3: Plots of wggpai, Wigear: and the RD between cca,,wx,, .e> and c<aywr e, as a
globa oca

function of the error parameter e, obtained for the data type “VWC?” of the file “irkis-1204.csv”
of the dataset TRKIS.
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FIGURE B.4: Plots of wggpa1, Wigear: and the RD between cca,,wx, , e> and C<aywr e, as a
globa oca

function of the error parameter e, obtained for the data type “VWC?” of the file “irkis-1205.csv”
of the dataset TRKIS.
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FIGURE B.5: Plots of wggpa1, Wigear: and the RD between cca,,wx,, e> and c<aywr e, as a
globa oca

function of the error parameter e, obtained for the data type “VWC” of the file “irkis-222.csv”
of the dataset TRKIS.
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FIGURE B.6: Plots of wggpa1, Wigear: and the RD between cca,,wx,, e> and C<aywr e, as a
globa oca

function of the error parameter e, obtained for the data type “VWC” of the file “irkis-333.csv”
of the dataset TRKIS.
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FIGURE B.7: Plots of wggpai, Wigear: and the RD between cca,,wx, , e> and c<aywr, e, as a
globa oca

function of the error parameter e, obtained for the data type “VWC?” of the file “irkis-SLF2.csv”
of the dataset TRKIS.
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FIGURE B.8: Plots of wggpai, Wigear: and the RD between cca,,wx, , o> and c<ay,wr, e, as a
globa oca

function of the error parameter e, obtained for the data type “SST” of the file “sst-01-2017.csv”
of the dataset SST.
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FIGURE B.9: Plots of wggpai, Wigear: and the RD between cca,,wx,, e> and c<ay,wr e, as a
globa oca

function of the error parameter e, obtained for the data type “SST” of the file “sst-02-2017.csv”
of the dataset SST.
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FIGURE B.10: Plots of wop41, Wipeqr; and the RD between C<ayyw?,, o> 8N Ccay,wr o>, @S a
globa oca

function of the error parameter e, obtained for the data type “SST” of the file “sst-03-2017.csv”
of the dataset SST.
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FIGURE B.11: Plots of wj,pe1, Wipee, and the RD between Ccayywr,, o> A Ccaywr e, A8
globa oca

a function of the error parameter e, obtained for the data type “Velocity” of the file “adcp-01-
2015.csv” of the dataset SST.
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FIGURE B.12: Plots of wy,pe1, Wisea, and the RD between Ccayywr,, o> A Ccaywr e, A8
globa oca

a function of the error parameter e, obtained for the data type “Velocity” of the file “adcp-02-
2015.csv” of the dataset SST.
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FIGURE B.13: Plots of wj,pe1, Wisee, and the RD between Ccayywr,, o> A Ccaywr e, A8
globa oca

a function of the error parameter e, obtained for the data type “Velocity” of the file “adcp-03-
2015.csv” of the dataset SST.
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FIGURE B.14: Plots of wop41, Wipear; and the RD between C<ayyw?,, o> 8N Ccay,wr o>, @S a
globa oca

function of the error parameter e, obtained for the data type “GHI” of the file “solar-2011.csv”
of the dataset Solar.
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FIGURE B.15: Plots of wop41, Wipea; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “DNI” of the file “solar-2011.csv”
of the dataset Solar.
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FIGURE B.16: Plots of wop41, Wipea; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “DHI” of the file “solar-2011.csv”
of the dataset Solar.
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FIGURE B.17: Plots of w;op41, Wipea; and the RD between C<ayyw?,, o> 8N Ccay,wr o>, @S a
globa oca

function of the error parameter e, obtained for the data type “GHI” of the file “solar-2012.csv”
of the dataset Solar.
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FIGURE B.18: Plots of w;opa1, Wipea; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “DNI” of the file “solar-2012.csv”
of the dataset Solar.
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FIGURE B.19: Plots of wop41, Wipeq; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “DHI” of the file “solar-2012.csv”
of the dataset Solar.
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FIGURE B.20: Plots of wop1, Wipeqr; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “GHI” of the file “solar-2013.csv”
of the dataset Solar.
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FIGURE B.21: Plots of wop41, Wipeqr; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “DNI” of the file “solar-2013.csv”
of the dataset Solar.
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FIGURE B.22: Plots of wop41, Wipea; and the RD between C<ayyw?,, o> 8N Ccay,wr o>, @S a
globa oca

function of the error parameter e, obtained for the data type “DHI” of the file “solar-2013.csv”
of the dataset Solar.
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FIGURE B.23: Plots of w;op41, Wipeqr; and the RD between C<ay, 00> and c<a,,wp, o>, @S a
function of the error parameter e, obtained for the data type “GHI” of the file “solar-2014.csv”
of the dataset Solar.
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function of the error parameter e, obtained for the data type “DNI” of the file “solar-2014.csv”
of the dataset Solar.
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function of the error parameter e, obtained for the data type “DHI” of the file “solar-2014.csv”
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Ficure C.1: CR and window size parameter plots for every evaluated algorithm, for the data
type “VWC?” of the dataset IRKIS.
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FicUure C.2: CR and window size parameter plots for every evaluated algorithm, for the data
type “SST” of the dataset SST.
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Ficure C.3: CR and window size parameter plots for every evaluated algorithm, for the data
type “Velocity” of the dataset ADCP.
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FicUre C.4: CR and window size parameter plots for every evaluated algorithm, for the data
type “GHI” of the dataset Solar.
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Ficure C.5: CR and window size parameter plots for every evaluated algorithm, for the data
type “DNI” of the dataset Solar.
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FicUure C.6: CR and window size parameter plots for every evaluated algorithm, for the data
type “DHI” of the dataset Solar.
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Ficure C.7: CR and window size parameter plots for every evaluated algorithm, for the data
type “Latitude” of the dataset EINino.
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Ficure C.8: CR and window size parameter plots for every evaluated algorithm, for the data
type “Longitude” of the dataset ElNino.
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Ficure C.9: CR and window size parameter plots for every evaluated algorithm, for the data
type “Zon. Wind” of the dataset EINino.
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Ficure C.10: CR and window size parameter plots for every evaluated algorithm, for the
data type “Mer. Wind” of the dataset EINino.
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Ficure C.11: CR and window size parameter plots for every evaluated algorithm, for the
data type “Humidity” of the dataset ElNino.
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Ficure C.12: CR and window size parameter plots for every evaluated algorithm, for the
data type “Air Temp.” of the dataset ElNino.
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Ficure C.13: CR and window size parameter plots for every evaluated algorithm, for the
data type “Sea Temp.” of the dataset ElNino. For each error parameter e € F, we use blue
circles to highlight the markers for the minimum CR value and the best window size (in the

respective plots corresponding to the best coding variant).
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Ficure C.14: CR and window size parameter plots for every evaluated algorithm, for the
data type “Latitude” of the dataset Hail.
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Ficure C.15: CR and window size parameter plots for every evaluated algorithm, for the
data type “Longitude” of the dataset Hail.
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Ficure C.16: CR and window size parameter plots for every evaluated algorithm, for the
data type “Size” of the dataset Hail.
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Ficure C.17: CR and window size parameter plots for every evaluated algorithm, for the
data type “Latitude” of the dataset Tornado.
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Ficure C.18: CR and window size parameter plots for every evaluated algorithm, for the
data type “Longitude” of the dataset Tornado.
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Ficure C.19: CR and window size parameter plots for every evaluated algorithm, for the
data type “Latitude” of the dataset Wind.
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Ficure C.20: CR and window size parameter plots for every evaluated algorithm, for the
data type “Longitude” of the dataset Wind.
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Ficure C.21: CR and window size parameter plots for every evaluated algorithm, for the
data type “Speed” of the dataset Wind.
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