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Motivacija
Talizpétes sensoru izskirtspéjas un datu plusmas atruma
pleaugums

Eksisté vairaki programmatura realizéti bezzudumu datu
compresijas algoritmi, kas nodrosina augstaku datu
compresijas pakapi neka sobrid satelittehnologijas pielietotie
Kompresijas algoritmi

Merkis - aproksimét esosSos «state of the art»
programmatura realizétos attélu bezzudumu kompresijas
algoritmus pielietojumiem aparaturas Ilimeni iegultajas
sistemas



Sentinel - 1

Orbitas periods: 98.6 minutes;

Novérojumu veiksana orbita: ne vairak ka
LS 25 minutes (645 Gb);

§ " Atminas resursi: 1410 Gb;

" = Kompreséto datu pliisma: 430 Mbps;

= Datu parraides atrums Zemi: 520(2x260)
= Mbps;

L Datu parraides ilgums orbita: 20-30 min
(936 Gb (520 Mbps x 30 min x 60 s));

Misija: Sintezétas aperturas radara (SAR) Zemes
virsmas (gan sauszeme, gan udeni) noverojumi.
Pielietojumi: naftas produktu nopludes
uzraudziSana, ledus uzraudziSana okeanos/jlras,
kugu satiksme utt.;
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Field Programmable Gate Array (FPGA)
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http://www.lumenir-innovations.com/engineering-
specialties/fpga-design/
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http://esaconferencebureau.com/docs/default-source/16c15/architectural-design-and-fpga-implementation-of-ccsds-123-
and-ccsds-121-ip-cores-for-lossless-satellite-data-compression-.pdf?sfvrsn=0
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Consultative Committee for Space Data Systems

R pimemiival st fod Sgpund i Duata Sy 5lanaderde

EcCsDsSs
The Consultative Committee for Space Data Systems

LOSSLESS DATA
COMPRESSION

Recommendation for Space Data System Standards
IMAGE DATA
COMPRESSION

RECOMMEMDED STAMDARD
GOS0 124,0-8-3

RECOMMENDED STANDARD

CCSDS 122.0-B1
BLUE BOOK
May JOAT

BLUE BOOK
November 2005
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CCSDS 122.0-B-1 aparatura realizetie risinajumi

|zstradatajs Caurlaidspéja Piezimes

Altera, Lattice, Microsemi and Xilinx

Alma Technologies[1], 2016 /
ma Technologies[1], e FPGA and SoC devices.:

DSCAL[2], 2016 128 Msamples/s Virtex-5QV; Image size, 2Kx2K; ESA

(2 Gbps @ 16-bit) Proba-3 misija
EADS ASTRIUM cwicoma], | |20 Msamples/s
"1 (960 Mbps @ 16- ASIC, ATMEL ATC18RHA
2013 .
bit)
7.5 Msamples/s , ,
V] RTAX2000S + Ext |
IDA/TU Braunschweig (90 Mbps @ 12- crosem xrermna

SDRAM, Proba-V misija,

bit)




Motivacija pétniecibal

Eksisté vairaki programmatura realizét attélu kompresijas
risinajumi, kas sniedz augstaku kompresijas pakapi neka JPEG
2000 un JPEG LS

" FLIF (Free Lossless Image Format) : +53% salidzinot ar JPEG
2000 lossless rezimu
" PAQ algoritmi



FLIF (Free Lossless Image Format) algoritms
Npk JPEG 2000/FLIF | JPEG LS/ FLIF .
1 1.253 1.242
2 1.012 1.111
3 1.097 1.500
4 1.074 1.225
5 1.117 1.305
6 1.078 1.064
7 2.895 2.954
Avg. (1-6)* | 1.10516667 1.24
Avg (1-7)* | 1.19985714 1.48
Novértéjot esosos datus, var secinat, ka ar FLIF iespéjams var panakt

aptuveni par 10% augstaku kompresiju [4]



PAQ seérijas algoritms ZPAQ 6.36

N.p.k. JPEG2000 /ZPAQ 6.36

1 1,14

2 1,19

3 1,14

4 1,23

5 1,75

6 1,25

7 1,15
Vidéja vertiba, iek|aujot 126

5 punktu

Vidéja vértiba, 118

neieklaujot 5 punktu

http://mattmahoney.net/dc/zpag.html

Relativais programmas
izpildes laiks

JPEG 2000 LS =8
ZPAQ 6.36 =1058



Compress

Static Part (p(s) | s &S}

Codeword
Dynamic W| = 1,(5)
Part = -log p(s)
Message
s &5

http://www.cs.duke.edu/courses/spring11/cps296.3/



Meta Adaptive Near-zero Integer Arithmetic Coding (MANIAC) tree

Ry Leaf node
Context tree for Y channel ‘o
r
chance table
(] Ry Internal node
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http://flif.info/slides/FLIF_ICIP16.pdf



Galvenas atzinas

Teorétiski iespéjams sasniegt par 10% augstaku
kompresiju neka ar JPEG lidzvertigiem kompresijas
algoritmiem

Svarigi izpetit, vai FLIF un PAQ varbutibu sadalijumu
novertésanas metodes var efektivi realizét aparatura
(paralelizét)

Metodes ir verts realizét iegultajas sistéemas, ja var sasniegt
esosajiem  risinajumiem  lidzvertigu  datu  pldsmas
caurlaidspéju



Planotie darbi

"Turpinat esoso kompresijas metozu (FLIF un PAQ)
analizi un izpéti

"FLIF un PAQ algoritmu izstrade un analize (MATLAB)

mKoncepcijas izstrade realizacijai aparaturas [imeni

" Aparaturas [imena prototipa izstrade un analize

" Attiecigo testa kopu izmantosana



NAME: RCS RF FRONTEND MNotest |
R 55 as gz |l

Daliba ESA 6th International Workshop on On-Board
Payload Data Compression (OBDC 2018)

Testi realos apstaklos nanosatelita ESTcube-2 misijas laika

https://www.researchgate.net/publication/308054281_ ESTCube-
2 _mission_analysis_plasma_brake experiment_for_deorbiting




Paldies par uzmanibu!!l

Jautajumi?



Papildu avoti

[1] https://www.alma-technologies.com/ip-core.CCSDS-122-E

[2]https://indico.esa.int/indico/event/130/session/8/contribution/39/mat
erial/slides/0.pdf

[3] http://spacewire.esa.int/edp-
page/documents/CWICOM%20Product%20Sheet.pdf

[4] http://flif.info/papers/FLIF ICIP16.pdf
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