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=
Pamatvirzieni

Divi pamatvirzieni modernakas sistemu bives tehnologijas —
MDA ieviesanai Latvija:
= klasiskds MDA metodologijas ievieSana, nodroSinot érti

lietojamu transformaciju valodu (MOLA) un tas labu sasaisti ar
modeléSanas (UML) rikiem

= jzstradat érti lietojamu uz transformacijam balstitu riku baves
platformu, kas nodroSinatu doménspecifisko valodu lietoSanu
sistému bave

Atbilst pasaules praksei Saja joma



"
Uzdevumi 2009. gadam

1.1.1. Attistit talak uz transformacijam bazétu sisteému blves metodi

1.1.2. Attistit transformaciju valodas un to realizaciju értakai lietoSanai
riku bave

1.1.3. Izstradat uz modelu transformacijam bazétu grafisku ontologiju
definéSanas un redigésanas riku

1.1.4. Gatavot publikacijas starptautiskam zinatniskam konferencém
un citiem recenzéjamiem zinatniskiem izdevumiem
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1.1.1. Attistit talak uz transformacijam
bazetu sistemu buves metodi

= Veikt transformaciju integraciju ar Latvijas IT nozaré lietojamiem
modelésanas rikiem.

= |zstradat transformaciju valodas MOLA lietoSanas metodologiju
sistému blvei MDA konteksta.

= |zstradat MOLA 2 rika lietotaja celvedi.

» Organizét publisku informativu seminaru par modelu transformaciju
lietoSanas iespéjam sistému bave.



"
Rezultati

Galvenie rezultati (metodologija, lietotaja celvedis, informativais
seminars) paredzeéti otraja pusgada.

Sobrid paveiktais:

= |zstradati jauni [Tdzekli transformaciju integracijai ar modeléSanas
rkiem.

= |zstradata jauna uzlabota versija valodas MOLA atbalsta rikam
(uzlabota rika atrdarbiba un stabilitate, lietoSanas értibas).

» Jauna versija ielikta MOLA majas lapa.

= MOLA transformacijas rika definéSanai parnestas uz pasu So
riku (pilns bootstrapping), kas apliecina rika pielietojamibu lieliem
transformaciju projektiem.
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1.1.2. Attistit transformaciju valodas un
to realizaciju ertakai lietosanai riku buve

» Realizét UNDO/REDO iespéjas

= Attistit talak riku blves platformu, ieklaujot taja riku definéSanas
metamodeli un stereotipu mehanismu



Galvenie rezultati

= TDA (Transformation-Driven Architecture) : Jauna sistému/riku blves
arhitekttra

= UNDO/REDO realizacija TDA arhitektlras konteksta

» Riku definéSanas metamodelis un ta realizacija (TDA arhitektdras
konteksta)



"
The Transformation-Driven Architecture
(TDA)
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UNDO/REDO

lespéjamie risinajumi:

= repozitorija specifiski risinajumi

Misu pieeja: integret undo/redo iespéjas tieSi mode|u
transformaciju valoda

» Visa nepiecieSama informacija ir iekodéta modeli
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UNDO/REDO realizacija

Tiek definéta jauna transformaciju valoda L0, pievienojot valodai
L0 jaunas komandas:

= CreateCheckpoint; - kontrolpunkta izveide

» Undo; - atcel izmainas, ko transformacija veikusi kops pédegja
kontrolpunkta izveides

» Redo; - atcel pédéjo izpildito Undo komandu
L0 tiek kompileta uz LO:

= katrai LO" programmai P tiek izveidota atbilstosa LO programma
P. Saja programma P visas Undo specifiskas komandas tiek
aizvietotas ar ekvivalentam LO komandam
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" JEE
Grafisko riku definesanas metamodelis
un ta realizacija
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The presentation metamodel for graph diagrams
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Riku definesanas metamodelis
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Riku definesanas metamodelis — vienkarsots

variants
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Riku definesanas metamode]a instance —
define konkretu riku

"

row Type = "inpu tRow”

GrphDiagamT: _
Falete id = Blokshema | |BrephDiagemSile _ FdgeStle
—r“—r_ il ="Bloksh&ma” [ il ="Pli=mal”
PaletteMode T ) _ _FfdgeTypf
—_—— 1 B d ="Plismai”
caplion = "Beigas . m};& otart ¥ dEm .
— MNodeType __Fdwshle
RIS E!_‘_F =tart " | ="T=bma" end — id ="PlismaZ
id = "Beigas s Fair
(_ 1] start . |—
[ FaletteNode - end Pair [T
i :NFHﬂETE_ - caplion="S&Ers" M — — ‘EdgeType
i = Beigas’ B start start d = Flismar
id ="Zaros ands -
— s |
=nd J:.r.'! I_\ Pair
end |[&nd . "-\—‘ —_—
il {Coom part 5 il = ] g
S| [ it __PaketteEdge _ 2 ]
= Zarotanis" caption = "Filisma" Hode Style Pa letteNode __ FdgeType
| i ="Stars" caption = "Darbiba” id ="Plizsmad”
‘Com parType - i
id ="Mos acijums" Fo =Ll Com parType EdgeStyle
id ="lzteiksmea” id ="Flism a3
PopUpDiagram _FopUpElement J A EdgeStyle
. b capiion = "Dele [ EdgeType id = Flisma¥t
FoplpEle ment id ="Flism a4
capion="Dekel Com part Style
Fien= DesE __Pakftellode | |G- aereme’
capion = "Darbiba’ FopUpElement PropertyRow
_——— row Type = " Inpu tFlow
capfion = "Properies
E——— ‘Popl pEle ment -
r E PoplpElement L) caplion= "Copy |
“'PI;."{:-r - ..bﬂ";:?r* p,_;p[j{.r = "Cuf” id ="Plismas W Fo ra———
ProperyRow cap = caption = "Cut’ Node Style
Ty Farr _PopUpElement d="Darbita”
|———— capfion = "Dele

EdgeStyle

EdgeT

i ="Zarosan3s”

i ="Zaros an3s”

¥

2Com partType

FopUpEle ment

capion = "Properies”

FopUpElement

capfion = "Dele "

EdgeStyle

id = "Plitzmat”

id ="Nos acijums"

2Com part Style

~—| ProperyDia gam |‘—

id ="Nos acijums”

-

PropertyRow

row Type = "Inpu tRow”




"

Konfigurators
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Galvenie sasniegumi

= NodroSina art stereotipu (profilu) mehanismu.
= FErts konfigurarors (no DSL rika bavétaja viedok|a).

» Pietiekama atrdarbiba ar So metodi iegatajiem DSL rikiem.
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Praktiskie lietojumi

= UML 2.0 riki (klasu, aktivitaSu diagrammu redaktori kopa ar profilu
mehanismu) — lieto macibu procesa (LU Datorikas fakultates
magistrantdra).

» DSL riks Datorikas institata DIVI vajadzibam.
» DSL riks VSAA (izstrades stadija) vajadzibam.
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1.1.3. Izstradat uz mode|u transformacijam
bazetu grafisku ontologiju definéSanas un
redigesanas riku

» Atrodas izstrades stadija (japabeidz lidz gada beigam).



Pirmie rezultati

» |zmantojot iepriekS€ja punkta izstradato riku definéSanas
metamodeli, kas ietver arT stereotipu (profilu) definéSanas mehanismu.

= |zveidots pirmais variants OWL ontologiju grafiskajam redaktoram —
ka UML klasu diagrammu profils.



OWL profils
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Disertacijas un magistra darbi projekta

Disertacija:
» Oskars Vilitis. Uz metamodeliem un modelu transformacijam balstita
grafisko riku bives platforma — aizstavéta 13.05.2009.
Aizstaveti magistra darbi 2009. gada:
» Renars Liepins. Grafisko riku bldves metamodelis un ta realizacija.
= Arturs Sprogis. Konfigurators grafisko riku izstradeé.

» Dmitrijs Boroviks. MOF QV'T grafiskas formas realizacija.

2009. gada aizstaveéti ar1 vairaki bakalaura darbi un magistra kursa
darbi.
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Projekta merki

Kompetences veidosana Latvija pasas modernakajas interneta
tehnologijas, principiali jaunu interneta lietojumu apgabalu izpéte, to
talaka attistisana un pieméroSana Latvijas vajadzibam.

Semantiska timekla tehnologijas ir turpindjums interneta un
pasaules timekla aizsaktajai sabiedribas datorizacijai, un to méerkis ir
datoru tiklos publicéto rakstisko informaciju padarit pieejamu ne
tikai cilvekiem, bet ari automatizétam datorprogrammam,

tadéjadi paverot celu masveidigai sabiedribas informativo procesu
automatizacijai.

e Semantiskais timeklis

e Dabiskas valodas apstrade

e Datu un skaitlosanas tikli (GRID, CLOUD) >
IMCS, University of Latvia semtl fKJ kamols



Planotais 2009. gadam

Papildinat ,SemTi-Kamols” latvieSu valodas gramatiski-

semantiskas analizes riku ar jaunam iespé&jam sintaktiskas,

semantiskas un korpus-lingvistika balstitas statistiskas o
markésanas joma. Izpétit analizes algoritma atrdarbibas 0
palielinaganas i iespéjas. Attistit lielu markéto teksta korpusu

lietotaju piekluves un izmanto$anas Ilidzek|us, taja skaita,

lietoSanai digitalajas bibliotékas un uz ,,grld tehnologljam balstita
timekla semantiskaja meklésang;

2. Attistit teoriju un praktiskus rikus, kas realizétu projekta ietvaros

2008. gada formuléto situaciju semantikas daudzdimensiju 0
attélojumu, koreferencu markéjumu un modela PDDL balstltas 1 1 O /
animacijas izveidi. Integrét riku ar FrameNet, Cyc vai lidzigiem 0
starptautiski pazistamiem semantiskas markesanas ietvariem;

3. Turpinat attistit statistiskas medicinas joma sekmigi aprobéto

~>emantiskas Latvijas” programminzenierijas metodologiju (OWL o
un UML integracija), 1pasu uzmanibu veltot liela apjoma RDF 0

datubazu efektivas realizacijas jautdjumiem un tadejadi stimulejot
STs originalas tehnologijas straujaku praktisku ievieSanu; \
semti f'ﬂ » kamols

IMCS, University of Latvia



Lielais merkis

“lemacit” datoram lasit un
saprast patvaligu tekstu

e
IMCS, University of Latvia seml f .«f kamoLs



Centralas neatrisinatas problemas

e Kas ir “varda nozime”?
- Polisémija (homontmi, meronimi, metaforas,...)
-~ Word Sense Disambiguation
- Semémas
e Ko nozimé “saprast” teksta ietverto informaciju?
- Knowledge representation formalismi (FOL, OWL, UML,...)




Declarative vs. Procedural CNL

Educated adults

Children at ~3 years

Natural Language

e ———— e
—_— = -
- -
/

_ Procedural CNL -

y T I
Functional FOL { Content Formal imperative ZTES,? 1
words semantics \_ words semantics words
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AMODAL

—
—_—
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Discrete Vague / related
word senses word senses

\
X

All men are mortal. \\ // Little Red Riding Hood lived
Socrates is a man. - in a wood with her mother.
——————————————————— Reuse Of a ﬂn'te Set She baked tasty bread and
Socrates is mortal. of available words brought it to her grandmother.

Grandmother now has bread.

27
IMCS, University of Latvia semti fk { kamols



FrameNet

e Developed in ISCI, Berkley by
C.Fillmore et.al.

e Consists of ~800 frames (generic
situations and objects) and their
arguments — frame elements

e Derived from extensive text
corpus evidence — new frames
caused only by unique argument
structure

e Frames organized in inheritance
hierarchies

e Largely language independent

- LexicalUnits assigned to frames
back.n (Observable bodyparts)
back.n (Part_orientational)

back.v (Self_motion)

back.a (Part_orientational)

IMCS, University of Latvia

File Edit View History Bookmarks Tools Help

O -c

Bringing

{at | ﬂ file:f#}11.PSF} Home/DesktopFrameMet/HTMLFiles framesBringing.html j? v

Definition:

This frame concerns the movement of a and an and/or [EER:. The a
person or other sentient entity, controls the shared by moving the during the
motion. In other words, the has overall motion in directing the motion of the [yRStag
The may be a separate entity, or it may be the F¥EZ0's body. The ([T I,
may be a subregion of the F¥EZ8's body or (a subregion of) a vehicle that the F¥EZW uses.

o the libraryjon his heady
o the librarygin his trucks
o the libraryjy truck!

0 the libraryfin specially

The FEs include 7507, and (e, ITE is an area that contains the motion when the
path is understood as irregular. This frame empasizes the path of movement as opposed to
the FEs Source or Goal as in Filling or Placing.

The is a sentient being who physically controls the movement of the via the
Semantic Type carrier, accompanying the [Jace.
Sentient

¥R the books across the campus to the library.

Area [Area) ¥ is used for descripriona of a general area in which the carrying action takes place
when the motion 1s understood to be irregular or not to consist of a single, linear path.
Carrier [Car] The provides support for the [aeag. Movement of the results in movement

of the (VIS

IFAAIAB] the troops across the river.

Goal [goa]
Semantic Type Goal

identifies the endpoint of the path.

&I C A RRIEDRERNIN<Rt0 the library

Path along which carrying occurs.
Karl [BFNA098) the books

Source [sou] indicates the beginning of the path along which the travels.
Semantic Type
Source

Karl |gFASIBAS] the books [igreRiRiergy to the office.

heme [Theme]

The objects being carried.

Semantic Type

Physical_object

LR to the car.

LI TOTED

~ | lab3k vienreiz redz&t ne )“'

A




What is a Procedural CNL?

e Procedural CNL Definition: text that 100% maps into
sequential FrameNet OBJECT and SITUATION frames

NPB

Little | I Red || Riding || Hood | H{lived |H{ in [F] a | wood |H] with |H] her [f{mother [ . |

e Polysemy: many lexemes map into the same frame;
specific lexemes used only for anaphora resolution and
visual identification (icons)



Text Example in Procedural CNL

1. Little Red Riding Hood
2. lived
3. in awood

4. with her mother.

5. She baked
6. tasty
7. bread

8. and brought it

9. to her grandmother.

IMCS, University of Latvia

—

FrameNet annotation
+ anaphora resolution

i
people

person=obj4 icon="littleredridinghood.m3d"
residence

co-resident=o0bj11 location=0bj8 resident=obj4
biological_area

locale=0bj8 icon="wood.m3d"
kinship

alter=obj11 ego=obj4 icon="mother.m3d"
cooking_creation

cook=o0bj4 food=0bj15
chemical_sense_description

perception_source=0bj15 icon="tasty.label"

food
food=0bj15 icon="bread.m3d"
bringing
agent=obj4 goal=obj25 theme=0bj15
kinship
alter=0bj25 ego=0bj4 icon="grandmother.m3d"’

semti f'ﬂ \{ kamols



Discourse is Model: 3D Animation

M Apimator E]@

Step: 5/10 PODL anirmator
Camera x: 510y: 337 2.0

FPS: 429145

Incremental semantic interpretation word-by-word



Proof-of-concept Implementation
(not yet a truly “controlled” NL)

frames.xml Rich object_frames.txt predicate_animation
frRelation.xml . names.txt
extra_fn_lemmas annotation
v_n_a.txt editor
charniak small.model / F
. Il
Lund (LTH) I :
Stanford v Mapping
depen- [ Framtel;let to PDDL
dency annotator »/ Rich PDDL
parser anno- Plan
JavaRAP y/ tation
—>» anaphora
resolver
A .
Integrated dependency|mapping T ¥
PDDL animator
{femalefirst.txt h {domain.pddl J—}
HumanTitle.txt
male_first.txt
name_last.txt l
personTitle.txt J
Discourse
model:

3D animation




Rich Annotation Editor

Daudzdimensiju semantisko toklu redaktors

| Open file H Save file H Show In Graphic |

Little Red Riding Hood lived in a wood with her Kirrsti /G’—

mother . One day Little Red Riding Hood went to see / / /

her Granny . She had a cake in her hasket. On her

way Little Red Riding Hood met a wolf . " Hello | " said / \\ Biototitai_ares

the wolf . "Where are you going ? " "l am going to see

\

b

\

my grandmother . She lives in a house behind those

trees . " The wolfran to Granny 's house , and ate 9 Resitence s

Granny up . He gotinto Granny 's bed . A little later, /

Little Red Riding Hood reached the house . She (0% 4 Poani - .
= eope

looked atthe wolf . " Granny , what hig eyes you have |
""All the better to see you with | " said the wolf . "

Granny , what hig ears you have | " " All the better to N 1 é 3 e
hear you with | " said the walf . " Granny , what hig ? @ @ — @ : @
nose you have | " " All the better to smell you with 1 = = = s £ © I

WO

nother

said the wolf . " Granny , what big teeth you have 1 ""
All the better to eat you with | " shouted the walf . A
woodcutter was in the wood . He heard a loud

o e

‘w.JLL.
I

l“nj_r side
Lbcation
X
Rgsident

@& Farget

scream , and ran to the house . The woodcutter hit the : R
wolf over the head . The walf opened his mouth wide g, @ / N \ o 9
and shouted and Granny jumped out . The wolf ran
away , and Little Red Riding Hood never saw the wolf % - / - |DF Q S \
again . Ea 9 b .~
- o L e i A
?' PRPY CT)';
B B
y 3 % E i E 0% 2 3 9 : 3
@ =] a fu
i B o
i
o~ : -
o e & & - :3 ® =0 8 2 a 2B ®




Multi-domain Communication

Micro-ontologies
Domain Axioms

Every building is a construction and has a

Buildings
é J roof. Every library is a building.
E Every collection is an abstract-entity that
Collections | contains some items. Every library is a
collection that contains some publications.
Every construction is a physical-entity.
General . . . .
No physical-entity is an abstract-entity.
x Assertions
2 There is a library that has a green roof.

The library contains some valuable publications.

semti )‘K \.( kamols

IMCS, University of Latvia



Multi-domain Communication

Micro-ontologies
Domain Axioms

Every building is a construction and has a
roof. Every library[building] is a building.

X

,g Every collection is an abstract-entity that

- Merged |contains some items.

ontology |Every library[collection] is a collection

that contains some publications.
Every construction is a physical-entity.
No physical-entity is an abstract-entity.

x Assertions

2 There is a library[building] that has a green roof.

The library[collection] contains some valuable publications.

Solution found through an exhaustive search (with possible user interaction)

g
IMCS, University of Latvia semti f \‘f kamols



Concepts organized in ontologies
/

- One or few consistent target ontologies /

- Monosemous lexicon / @ @

K
&
&
&
588>
58

/ - Many target ontologies that may be mutually inconsistent
- ‘Polysemous’ lexicon

e
IMCS, University of Latvia semti f«f kamols



“Word senses” is what comes out
of bad trademark protection

e Anyone, who produces some sort of
e Words have the core drink, can label it CocaCola — to

meaning — everybody knows give customers some hint about

what is CocaCola the content of the bottle
e Anyone producing cars may label
them CocaCola, too, but that would
not make much sense for customer

core meaning

physical

ictogram similarity

P . e ik,
) ! hlstorlc e g« 5 e
S|m|Iar _
LL\' behavioral
similarity

mouse

(computer) mouse

semti fk 3‘{ kamols

IMCS, University of Latvia (mickey) mouse



Planotais 2009. gadam

Papildinat ,SemTi-Kamols” latvieSu valodas gramatiski-

semantiskas analizes riku ar jaunam iespé&jam sintaktiskas,

semantiskas un korpus-lingvistika balstitas statistiskas o
markésanas joma. Izpétit analizes algoritma atrdarbibas 0
palielinaganas i iespéjas. Attistit lielu markéto teksta korpusu

lietotaju piekluves un izmanto$anas Ilidzek|us, taja skaita,

lietoSanai digitalajas bibliotékas un uz ,,grld tehnologljam balstita
timekla semantiskaja meklésang;

2. Attistit teoriju un praktiskus rikus, kas realizétu projekta ietvaros

2008. gada formuléto situaciju semantikas daudzdimensiju 0
attélojumu, koreferencu markéjumu un modela PDDL balstltas 1 1 O /
animacijas izveidi. Integrét riku ar FrameNet, Cyc vai lidzigiem 0
starptautiski pazistamiem semantiskas markesanas ietvariem;

3. Turpinat attistit statistiskas medicinas joma sekmigi aprobéto

~>emantiskas Latvijas” programminZenierijas metodologiju (OWL o
un UML integracija), Tpasu uzmanibu veltot liela apjoma RDF 0

datubazu efektivas realizacijas jautajumiem un tadejadi stimulejot
STs originalas tehnologijas straujaku praktisku ievieSanu; \
semti f'ﬂ ¥ kamols

IMCS, University of Latvia



<« [ ® xml:base (xml:base) M = Q )

[Active Ontology = Entities = Classes  Object Properties  Data Properties  Individuals OWLViz DL Query]

Psseneddass—tﬁerardm > . [ Selected entity —OWEUML%

OWL2UML: DEEE
%@ | [

. ( Zoom in ) ( Zoom out ) Show: [ Object properties M Comments [ Associations ™ Restrictions ™ Generalizations
» @ Thing
Plants form a class disjoint from animals. j
——————————————— R '
: t | <<disjointWith>>
| | <<owiClass>> +eats | <<owlClass>> | _ _ _ _ _ _ _ _ _ _ _ _ <<owlClass>> | | <<owlClass>> |___| Treesare a type of plant.
| Thing animal plant tree
——D
I o S~ -
: Hearbl Carnivores are AN Tasty plants are plants
erbivores are exactly those animals Animals form a class. that are eaten both by mTo s
: exactly those animals that eat animals. herbivores and carnivores. | b = = — — —— —: <<1I>bjectrrrofgreny>> |
| that eat only plants _ Is_partoffree
| or parts of plants. N +is_part_of fonly}
| T <<owlClass>> <<owlClass>>
| ) carnivore +eaten_by {some} tasty_plant
| T <<owlClass>>
| <<owlClass>> « {animal | < {eaten_by some carnivore} branch S — N
| herbivore and eats some animal} | < {eaten_by some herbivore} : - | <<objectProperty>> |
< {is_part_of only tree
|| = {animal | Japan i !_ _ E‘Ean‘ff_ — |
I | and eats only (plant | e ray
| or (is_part_of only plant))} +eats {only} :
: A \'\ cl —F————————— Branches are
| I < <w/"°:ss>> | <<objectProperty>> : parts of trees.
| ll | eaten_byCarnivore - ————
| Giraffes are | <{eats only herbivore} |  ~——-—~—~—~—~~—~—¢ | | < TSObJ:,:ﬂ:,r&l:::cyh))
: herbivores, | ] _Is_part_ofBranch
fbjeﬁ-propemmerarem » | | and they eat J M +eaten_by {some}
. | only leaves. -+ I is_part_of fonly}
- +is_part_of fon
Object proper IBEE | : ——————l _part_ Y
. | ' | Lions are | <<objectProperty>> !
' X | | an:m:elsglhat eat | eaten_byHerbivore !
| <<owlClass>> only herbivores. +eats {only} B B <<owlClass>>
- | Y.
eaten—by | giraffe | leaf
Wueats | | I
muis_part_of | <featsonlyleaf} | — —_————l——— < {is_part_of only branch}
- - | | <<objectProperty>> : | <<objectProperty>> : ;
| | eatsHerbivore I !_ eatsLeaf I v
;L<:<;)J:c;>;;)_er:\,;>_| T T - o 1 _____ ;_<<°_bj;t_p;,per;>_>_l Leaves are parts of branches.
& <<inverseOf>> |
eats | eaten_by
b o o b o — i |
( Save layout ) ( Load layout ) Save as PNG




Uzlabota grafiska vaicajumu
sistema ViziQuer

" Graphical Tool Platform (=] 9]
Projects Show Diagram Commands Window Help
eal=zle —F— ol
! " Project Diagram Paterns e _l_]- m] 5]
AR N
|
e Trauma
i — trPamatmehanisms=1
AND Persona
trPacientaMedKartesNr=2| P ) -
AND rersony isasPersonafVezaSaslimsang
o
vsasPersona
trPersona Persona
raumaAryainigo [ Result TableWS (=S| Diagnoze
o ==
I trPersona

vsasDiagnoze

ezaSaslimsana

Cancel I vsasArstesang

ezaArstesana
VezaSaslimsana| vsasArstesana

vsasPersona

Persona

[T raumaArHospitalizaciju) trPersona

|
[x=380,y=290 [Symbolld=2000001355 /

DEMO sisteéma veidota uz vairaku LU MIl izstradnu bazes,
IMCS, Uni integréta ar Virtuoso RDF DB



Tehnologija ieviesta medicina

e “Semantiskas Latvijas” tehnologija ieviesta Latvijas medicinas
statistikas apstrade Sadarbiba ar Veselibas statistikas un

medicinas tehnologiju valsts agenttru (VSMTVA), P.Stradina
Klinisko universitates slimnicu (VPP medicina)

— Arstniecibas iestades

— Traumu registrs

- Diabéta registrs

- Veézaregistrs

- Narkologisko pacientu registrs

- Pacientu ar psihiskiem traucéjumiem registrs

e ‘“state-of-art” zinaSanu attéloSanas metodologija — izmantojama ne
tikai teksta satura attéloSanai

e www.gradetools.com/H/MED/ 2\
IMCS, University of Latvia semti f K { kamols



Persona
from 00SistemasKodols
persPersonasiD: integer
persDzmums: Dzimums[0..1]
persTautiba: Tautiba[0..1]
persDamsanasDatums: date(0.1]
persMirsanasDatums: date[0..1]
persDwDeklareta: Dzvesvieta[0..1]
persDeklPastalnd: string[0..1]
persDwf aktiska: Dzivesvieta[0..1]
persMirsanasDiagnoze: Diagnoze[0..1]
persMirsanasVieta: MirsanasVieta[0..1]
persNodarbosanas: Nodarbosanas([0..1]

Arstniecibaslestade
from 00SistemasKodols
aifrstnlestiods: string
aifrstnlestNos: string
aiSaisinajums: string
aiStatuss: Statuss
aiDarbBeiguDat: date

aiPaklautveids: PaklautibasVeids

aiProfis: ArstnlestProfils

aifrstnlestveids: Arstnlestveids

aiCDKods: string
aifdreseskods: Davesvieta
aivwndapa: string
aiEpasts: string
aiRegistracijasDat: date

persPavalstnieciba: Pavalstniecibal0..1]
persDavespstakli Dzvesapstaklis[0..1]
perslzgltiba: |zgltibal0..1]
persGimSastavs: GimenesSastavs[0..1]
persPamatiztAvots: PamatiztikasAvots[0.1]

1 |puPersona 1 |saslPersona
{subProperty of
isaslPersona} 1x

]
from 00SistemasKodols 1
sasiDiagnoze: Diagnoze[*]

virsDiagnGrupa

saslArstesana} *

Arstes:

ana

from 00SistemasKodols

<<Enum==

Dzivesvieta

from 00SistemasKodols

dwwAdminTerKods: string
dvwAdminTerNos: string
dwAdminTerPilnsNos: string
dwAdminT erStatus: boolean
chwAktivsho: date[0..1]
dvvaktivsLidz date[0..1)
dwWecieKodi: string[0..1]
dwlaukuTeritorija: boolean

==enums=»
Tautiba

from 00SistemasKodols

tauT autibasKods: integer
tauT autibasNosWir: string
tauT autibasNosSiev. string
tauTautibasMNosDsk: string

DiagnGrupa

dgGrupasKods: integer
dyGrupashos: string
dgDiagnNo: string

<=ENnum==

from 00SistemasKodols

==enums==
Dzimums
from 00SistemasKodols
dzDzmumsKods: integer
dzDzimumsNos: string

1-itietis
2-sieviete
3-neskaidrs
9-nav Zinams

1-pirmsskolas vecuma bérns
2-skoléns

3-students

4-stradnieks

S-kalpotajs

6-zemnieks

7-majsaimnieks
8-pasnodarbinatais
9-hezdarbnieks

10-pensiondrs

11-invaids

12-ilystosi darba nespéiigs
14-pirmsskolas iestades audzeknis
15-bez noteiktas nodarbodanas
16-Stra i
17-2rmija dienods
18-Prostitita
19-majsaimniece
20-leslodztais
21-medicinas darhinieks

—| 22-uméméjs

99-Cits
221-farmakologs
222-Arsts
223-galvena medmasa
232 &

daDiagnLidz string <<enum=» —
Nodarbosanas
from 00SistemasKodols
. s=enum=> ndNodarbKods: integer
Mirsanas\ieta ndNodarbMos: string
from 00SistemasKodols
m' s integer

myivietasNos: string

arfktivs: boolean

==enums=»
Pavalstnieciba

from 00SistemasKodols

pavPavalstods: integer
pavPavalsthos: string
pavvalstsKods: string[0..1]

244-pstrondZas masa
311-laborants
322-feldieris
513-sanitars
516-cietuma apsargs

AN

rgRegKods: integer
rgRegNos: string

RegistrReize
from O4LatvijasOnkologiskoSlimibuR egistrs

<=ENUM ==

I

1 [huR egistrlestade 1-Staciondrs
l{subProperty of 2-Majas
[sasiRegistrlestade} 3-Pansiondts

Terapia 4-citur
Arsts teMedikamGrupa: MedikamentaGrupal0.1]
| from 00SistemasKodols | teTerapijasGrupa: TerapijasGrupal0..1]
arvo AvAKods: integer 1.* 1.*

* louT erapija

PsihisksUzvedibasTraucejums {subProperty of
1 [pudrsts puleklausRegistra: RegistrReize saslfrstesana}
{subProperty pusprupesGrupa: AprupesGrupa
of saslérsts} puPirmasRegDat: date[0..1]

pudtkartRegDat: date[0..1]
pulnvalidGrupa: InvalidGrupal0..1]
pulnvalPieskGads: integer[0..1]
pustkinvalidGrupa: InvalidGrupal0..1]

] [ 53K - 10redakeia)
+ T

1-AtseviSks davoklisindja

2-Kopmitne, bérnu nams, internéts, dienesta viesnica

3-Komunalais davoklis
4-\iesrica

5-Cits

B-leslodAjuma vieta

7-Bez noteiktas daves vietas

from 00Sistemaskodols

==enum=»
DaivesApstaklis

dadpstiods: integer
dadpstNos: string

8-Dawvo socidlas apripes iestadé
9-llgstosi, vairak kd gadu, arstéjas slimnica
10-llgstosi, vairdk ka gadu, arstéjas psihoneirolog'iskajé slimnica

1

1-Valsts darbs
2-Privéts darbs
3-Vecumpensija

4-Invaliditates pensija (jebkura)
5-Sociélie pabalsti

1-Pirmreizéja
2-Akartota
3-Nav gndms

puvecums: integer[0..1]
puNaveslemesls: Naveslemesls[0..1]

sasiDiagnoze }

sasiDiagnoze }

pubtkinvalGads: integer(0..1] 0.1 1-Viens pats =<enum== (— " R
puSabiscBistamaDart: SabBistDorbkel0. 1] “rsDingnoms ) <<enums> 2Dz ar veckiem pamatiztikasAvots ky gg:?g’z;:‘:p‘:’;ﬁ:g:e
PuP )| Diagnoze 3-Viens pats ar bérniem | | from 00Sistemaskodols | | g e i iztikas Telzek
puDisgnéiklveids: Disgnétltpstakis(o. ] 0.4 [Hrom O0Sistemaskodols 4-Viens pats ar partneri | [ paAvotaKods: integer 9-Iztkas Feizek nav
puHronifikacija: Hronifkacija[0..1] - diagnKods: string 5-Ar partneri un bérniem patvotalos: string

puDiagnlanaina: Diagnlzmaina[0..1] *  iznainPamatciagn | diagnios: string[0..1] B-Ar draugiem

puKartesizpDat: string[0..1] {subPraoperty of diagnGrupalD: DiagnGrupa 7-Cits 1 igta pamatskolas
pukartesNr: string[0..1] sasiDiagnoze} 8-DAwo dimend . <<enum=» 2-Pamatskolas
pulecirknis: string[0..1] 9-Nav Znadms GimenesSastavs 3-Vispargja vidgja
puHospitalizSk: integer[0..1] U--1 | from D0Sistemaskodols | | 4-vidgja profesionala
puNonemnolzskaites: L itesNonems! 1s[0..1] * puPrecizP citaBlakusciagn gsgaghod;g@eger S-Augstaka
puPirmRegvecums: integer(0..1] {subProperty of {subProperty of . gsSasthos: string B-Apguvis kadu amatu

7-Navmacijies
8-Specidld skola garigi atpalikudajiem

pulzmainuDat: date[0..1]
puionemsDat: string[0..1]

puNonMolrstadprupes: Papildusinformacijal0..1]

* socBlakusdiagn
{subProperty of

sasiDiagnoze }

1 |psihTraucP

psihT rauc

{subProperty of
sasiDiagnoze}

<=enums=»
SahBistDarbiba

sdDarbKods: integer [

sdDarbNos: string

1-Nav bijusi

2-Ir SB

3-Ir SB un ir ierosindt: ekigsana
4-SB nav, bet ir ierosindta izneklEsana

==enum=» [~ -
Diagnatkl Apstaklis

from 04LatviiasOnkologiskoSlimibuR egistrs
dadtkiKods: integer

dastkiNos: string

<=enums=»
InvalidGrupa
igGrupasKods: integer
igGrupasNos: string

UzskatesNonemslemesls

from 04LatvijasOnkologiskoSlimibuR egistrs
unlemeslakods: integer

T unl laNos: string

1
1-1. grupa <<Enum=>=
2-2. grupa Papildusinformacija
3-3. grupa from 02DiabetaRegistrs

4-Bérns invalids
S-Invaliditdte nopemtalatjauncta

piKods: integer
piNos: string
I

1-Gada laikd Zipu nav

2-Stajies cita arsta uzskaité

3-Cita - noradit rakstiski

4-Pacients notieséts ar ieslodajumu ilgak ka gadu
5-Dzves vietas maina valsty

IMCS, University of Latvia

==<enum=>= | |

1-Izbraucis no Latvias
2-Diagnozes klida

3-Miris

4-Remisija

5-Nave saistita ar narkolodisku saslim $anu
B-NovErodanas perioda beigas
7-Cits

8-Dublikats

9-Diagnoze nopemta
10-IzZarstéts

11-Miris no TBC

12-Nopemts no rajona uzskaites
13-Dg maina

14-ligstosi nav zigu

1-Griezies pats pie rsta
2-akii izneklgjot
3-Gimene, draugi

4-Cits @rstniecibas centrs

5-Gimenes arsts
B-Socidlais dienests
7-Tie:
8-Policija

9-Skola vai darba vieta

10-lzraksts no stacion@ras drstniecibas iestades
11-Ekspertizes rezultdts par vielu listodanu
12-P&c militdra dienesta ekspertizes

13-Psihiatrs
14-Narkologs

15-Psihoneirolodiska arstniecibas iestade

16-Profilaktiska apskate
17-P&c naves autopsija

99-Citi /nav Zindms

Ec naves bez autopsijas
ievieSu apskates kabinetd

15-Miris no Ca

(X2
pvPaklveidaNos: string

integer

16-Miris no sarezdijumiem arstésanas perioda
18- VEsturisko registra kar3u parpem3ana

==enums=»

AprupesGrupa
=

<{ 1-2ktiva pacienta apripe

2-Konsultativa pacienta aprap

6-Citas

. 0.1 <=enum=» 18 s
wirsProfils ArstrlestProfils 98-Nav Zindms

from 00SistemasKodols 98-cita
prProfilakods: inetger

prProfilaNos: string

=<enum== [ 1-Valsts ipasums WM parraudaba
PaklautibasVeids 2-Valsts Tpadums citu resoru parrauddba
1rom 00SistemasKodols 3-Padvaldibu Thasums

4-Privitipasums
5-2rstu prakse

I

from 00SistemasKodols

<=enums=»
| zglitiba

idzglKods: integer
idzgiNos: string
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1 |vsPersona 1 |saslPersona diagnios: string[0..1] 21-medicinas darbinieks
{subProperty of diagnGrupalD: DiagnGrupa 22.uméEméjs
saslPersona} 1. sl i ey
- * N MNodarbosanas 291 -farmakol
1 vt Arstesana from 00SistemasKodols -farmakologs
from 00SistemasKodols SasIArSIesans | from 00Sistemaskodols 0.1 TS ndNodarbKods: integer gggg; ls\zné medmasa
sasiDiagnoze: Diagnoze{*] virsDiagnGrupa f ndNodarbNos: string 2 4
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N d'aQ"Nc’ o rin 4 9-nav Zindms 20-leslodztais
1|saslPersona 1 |diabPersona iagnhlos: string[0..1] 21-medicinas darbinieks
1. l{subProperty of diagnGrupalD: DiagnGrupa <o - —| 22-umEmeis
[saslPersona
Saslimsana ' * DIEETRESTES ggfﬁ’:makologs
saslirstesana 1 | from 00SistemasKodols ’ [ j 0.1 %m 222-Brsts
from 00SistemasKodols ["sasiDiagnoze: Diagnoze[] | 1 sasllzneklejums | from 00SistemasKodols — ] &
' esbepnozeiblagnozefi] ! JirsDiagnGrupa <SENUM=> || neodarbNos: string 223-galvens mecimésa
DlagnGrupa 2
244-patronazas masa
1 ==ENUm=> 311-laborants
diabArstesana dyGrupasNos: string ieciba 322-felds
Diabetasrstesana {subProperty of Diabets Diabetalzmeklejums dgDiagnNo: string from 00SistemasKodols 513-sanitars
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3-iedzimtas anomalijas
4-perinatald nave
S-medicinisks aborts
6-cita veida aborts

1-uzturméaciba

2-paskortrold
3-hipoglikémiju gacijumiem
4-insulina devu pasregulaciia
5-pidu aprapé
B-sarezdfjumu gacijumiem

1-stenokardija
2-miokarda infarkts

P e

1-hipertensijai
1-Biguanidu grupa 2-korondrai sirds slimibai
2-Sulfonylurea grupa 3-dislipidemijai
3-Citas grupas

4-Tsas darbibas insulins
5-Pagarindtas darbibas insulins
B-Kombinétie preparati

Sur
4-ortostatiska hipotensija
S-insults

B-citas

4-nefropétijai
S-neiropéti
6-cita

semti ;ﬁgkamots
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Planotais 2009. gadam

Papildinat ,SemTi-Kamols” latvieSu valodas gramatiski-

semantiskas analizes riku ar jaunam iespé&jam sintaktiskas,

semantiskas un korpus-lingvistika balstitas statistiskas o
markésanas joma. Izpétit analizes algoritma atrdarbibas 0
palielinaganas iespejas. Attistit lielu marketo teksta korpusu

lietotaju piekluves un izmantodanas lidzek|us, taja skaita,

lietoSanai digitalajas bibliotekas un uz ,,grld tehnologuam balstita
timekla semantiskaja meklésan3;

2. Attistit teoriju un praktiskus rikus, kas realizétu projekta ietvaros

2008. gada formuléto situaciju semantikas daudzdimensiju o
attélojumu, koreferencu markéjumu un modela PDDL balstltas 1 1 O /
animacijas izveidi. Integrét riku ar FrameNet, Cyc vai lidzigiem 0
starptautiski pazistamiem semantiskas markesanas ietvariem;

3. Turpinat attistit statistiskas medicinas joma sekmigi aprobéto

,Semantiskas Latvijas” programminzenierijas metodologiju (OWL 0
un UML integrécija;, Ipasu uzmanibu veltot liela apjoma RDF 0

datubazu efektivas realizacijas jautajumiem un tadejadi stimulgjot
STs originalas tehnologijas straujaku praktisku ievieSanu; —
semti )‘,K » kamols

IMCS, University of Latvia



Publiceta ,,SemTi-Kamols” latviesu
valodas marketaja V1.0beta versija

e http://www.semti-kamols.lv/?sadala=217

e Dod iespéju si projekta ietvaros izstradatos
latvieSu valodas morfologiskas un sintaktiskas
analizes lizeklus izmantot art citur

)
@
|pilsétas| |manTti| |sttami| |piesérgojumi 9

Vards Markgiums | Apraksts

ilsétas <[n,c,f,pn,4], pilséta’> 81, Listvards, pilsétas, 4, 0, ncfpnd, fvs, piséta, 8, Daudzskatls, 14244, Sugas vards, Sievi

ilsétas <[n,c,f,p,a,4], 'pilséta’> 84, Lietvards, pilsétas, 4, 0, ncfpad, Akuzativs, pilséta, 8, D. igas vards, Sievies. .. ‘

ilsétas Es zinu labak!
ils&tas Rezidudlis

IMCS, University of Latvia




Marketaja ieceretie uzlabojumi

e Statistiskas metodes

- NepiecieSams samarkéts teksta korpuss
e www.korpuss.lv (Bonito: demo; korpuss)

e Atraks sintaktiskas analizes algoritms
e Sasaiste ar FrameNet, 3D vizualizaciju

e BalticGrid vidé tiks parmarkéti pieejamie
latviesu valodas korpusi
- Sintaktiskas mekléSanas funkcija Web korpusa

semti )‘K \.( kamols

IMCS, University of Latvia



Publikacijas 2009.gada pirmaja puse

e G.Barzdins, E.Liepins, M.Veilande, M.Zviedris. Ontology Enabled
Graphical Database Query Tool for End-Users, Frontiers in
Artificial Intelligence and Applications, Vol. 187, pp. 105-116, 10S
Press, 2009 [ISBN 978-1-58603-939-4

e Normunds Grizitis and Guntis Barzdins. Polysemy in Controlled
Natural Language Texts // Proceedings of the Workshop on
Controlled Natural Language (CNL 2009), Marettimo Island, Italy,
8-10 June, 2009
ISSN 1613-0073; http://ceur-ws.org/Vol-448/paper21.pdf

e lesniegtas vél 4 publikacijas
e Par projekta tému izstradati 4 mag. darbi un 1 kvalifikacijas darbs

semti )‘K \.( kamols

IMCS, University of Latvia



Valsts pétijumu programma “Informacijas tehnologiju zinatniska baze”
Projekts Nr.3
“Originalu signalu apstrades panémienu izveide un
izpéte konkurétspéjigu IT tehnologiju radiSanai”
Projekta 2009.gada pirma pusgada rezultati

Projekts tiek izpildits Elektronikas un datorzinatnu institata
http://www.edi.lv/projekts/VPP/VPP%203projekts.html

Projekta vaditdjs: Dr.sc.comp. Modris Greitans
VadoSie pétnieki:  Dr.h.sc.comp. A.Baums, Dr.h.sc.comp E.Hermanis,
Dr.sc.comp K.Krimins, Ph.D. L.Selavo,

Pétnieki: Dr.sc.comp. V.Karklins, U.Grunde

Doktoranti-asistenti: R.Savelis, O.Nikisins,

Asistenti: I.Homjakovs, A.Severdaks, R.Fuksis, M.Liepins, G.Suapols,
V.Petersons

Magistranti: K.Stepanovs, A.Selivanovs, A.Gordjusins, A.Morozovs, R.Taranovs,
Z.Serzane, R.Ruskuls, M.Pudzs,

Bakalauranti: V.Kurmis, N.Agafonovs

ZT darbinieki: T.Laimina, V.Plocins, M.Menke

B N0 67 3. Projekts “Originalu signalu apstrades panémienu izveide un izpéte konkurétspéjigu IT tehnologiju radi$anai”
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http://www.edi.lv/projekts/VPP/VPP 3projekts.html

Elektronikas un
Datorzinatnu

Signalu apstrades nozime informatika

Informacijas parnese notiek ar signalu palidzibu.

Daba sastopamie signali var bat:
e analogi (nepartraukta argumenta funkcijas),
« vai diskréti (skaitlu kopas).

Apstrades veikSanai elektroniskas sistémas informacija tiek
ilevadita ar sensoru palidzibu, kas to parvers elektriska signala.

Modernas elektroniskas iekartas pamata izmanto signalu
ciparapstradi, kas dod sekojosas prieksrocibas:
« kvalitate, stabilitate, elastigums, samazinatas izmaksas u.c.

Signalu ciparapstrade ir sastopama visapkart — mobilos telefonos,
muzikas un video atskanotajos, ciparu TV, multimédiju parraidé
interneta, automasinu elektronika, “gudras™ majas utt.

“Signalu ciparapstrade ir neredzama tehnologija. Ta ir elektronisko iekartu iespéju nosakosa tehnologija it
visur, sakot no mobila talruna Iidz pat Marsa gajéjam. Zimigi, ka signalu ciparapstrade ir kluvusi visuresosa
bez liela trokSna, un vairums tas lietotajiem pat nav nojausmas, ka tada ir.” G.Frantz un R.Simar

Electronics and

|
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Projekta mérkis: radit jaunas, modernas ciparu signalu apstrades tehnologijas, kas
integracija ar musdienigiem elektronikas sistému izstrades panémieniem dod iespéjas
veidot uz zinatnietilpibas rékina konkurétspéjigas iekartas.

2009. gada uzdevumi:
1. Akustiska diapazona signalu analize, izmantojot izveidotos notikumvaditi
parveidotu nestacionaru signalu apstrades panemienus (R.Savelis)

2. Programmvadama radio (SDR) darbibas izpéte, ieskaitot nevienmérigas
diskretizacijas un atbilstosas signalu apstrades izmantosanu.

3. Augstas jutibas un plasa frekvencu joslas stroboskopiska signalu
parveidotaja funkcionalitates attistiSana, pielietojot uzlabotas adaptivas
laika transforméta signala apstrades metodes. (V.Pétersons)

4. Elektroparvades liniju multi-sensoru bez-kontakta diagnostika, analizgjot to
radita elektriska lauka datu izvirzijumu ,tris fazu” lineari atkariga sistema.

5. Multimodalas biometrijas panémienu attistiba izmantojot redzamo un
infrasarkano attélu apstradi.

Elektronikas un Institute of

3. Projekts “Originalu signalu apstrades panémienu izveide un izpéte konkurétspéjigu IT tehnologiju radisanai”
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Projekts “Originalu signalu apstrades panémienu izveide un izpéte konkurétspéjigu
IT tehnologiju radi$anai”

1. uzdevums:
Akustiska diapazona signalu analize, izmantojot izveidotos notikumvaditi
parveidotu nestacionaru signalu apstrades panemienus

Darbi pie projekta notiek divos virzienos:

1.1. Signalapstrades metozu attistiSana, kas balstas uz notikumvaditu,
signalatkarigu datu ieguvi

1.2. Attistito metozu praktiska realizacija

Saistitas publikacijas 2009.gada:

1. M.Greitans, R.Shavelis. Signal-dependent sampling and reconstruction method
of signals with time-varying bandwidth, 8th Int. Conf. on Sampling Theory and
Applications SAMPTA 09, May 2009, Marseille, France (published on CD)

2. M.Greitans, R.Shavelis. Signal-Dependent Techniques for Non-Stationary

Signal Sampling and Reconstruction, The European Signal Processing
Conference EUSIPCO 09, August 2009, Glasgow, Scotland (akceptéts publicéSanai)

Prezentacijas konferencés:
1. 8th International Conference on Sampling Theory and Applications “SAMPTA 097,
18-22 May 2009, Marseille, France (R.Savelis)

2. The European Signal Processing Conference EUSIPCO 09, August 2009, Glasgow,
Scotland, UK (planota)

Elektronikas un Institute of
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1.1 Signalapstrades metozu attistiSana, kas balstas uz
notikumvaditu, signalatkarigu datu ieguvi

Divas at$kirigas informacijas ieguves shémas:

> taktimpulsu vadita (sinhrona)

Signals dati
—] ACP |—= DSA w1 Raiditajs |—=

A A A

> notikumu vadita (asinhrona)
Signals notikumu vadits | netikumi
—_— o raiditdjs |——=

Signalatkarigas diskretizacijas gadijuma asinhronais ACP tiek vadits ar signalu, kurs tiek
diskretizets

Elektronikas un Institute of
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Vienmeriga diskretizacija

Frekvencu josla lidz F__ ierobeZotu signalu S(t) klasiski diskretizé vienmérigi ar
diskretizacijas frekvenci f, > 2F

No diskréta signala nolasem S(tn) sakotn€jo analogo signalu aprékina péc formulas

o0

s(t)= D stI(tL), h(tt,)=sinc2r Fp (t-1,)),  t, ==

n —_— —
= 2 |:max

0 50 100 150 200 250 300 350 400
t. Is1 ) 1 1 1 | l l I
200 210 220 230 240 a0 260 270 280

t. Isl
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Vienmeriga diskretizacija

Frekvencu josla lidz F__ ierobeZotu signalu S(t) klasiski diskretizé vienmérigi ar
diskretizacijas frekvenci f, >2F

No diskréta signala nolasem S(tn) sakotn€jo analogo signalu aprékina péc formulas

o0

s(t)= D stI(tL), h(tt,)=sinc2r Fpp (t-1,)),  t, ==

n —_— —
= 2 |:max

0 50 100 150 200 250 300 350 400
t. sl

“z00 210 zz0 230 240 250 260 270 260
t. Isl
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Diskretizacija péec lokalas maksimalas frekvences

Signalatkarigas diskretizacijas gadijuma signala nolasu izvietojumu nosaka ta laika
mainigas ipasibas

0 t
s = Y s L), hy(tt,)=sinc(@) - (), D) =27 f,y Ot
N=—o0 0
Ot )=nx
.
-Zl]l] 210 220 230 t.Z?:] Zal Z60 Zf0 Faill)
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Diskretizacija péec lokalas maksimalas frekvences

Signalatkarigas diskretizacijas gadijuma signala nolasu izvietojumu nosaka ta laika
mainigas ipasibas

(e 0]

S = Y st h(Lt)=sinc@O) -0(,), B)=27] T, ()t

N=—o0

Ot )=nx

1.2 T T T T

0.8

0.4

0

s(t). [V]

-0.4

-0.8

0 50 100 150 200 250 300 350 400
t. Is1 ) 1 1 1 | l l I
200 210 220 230 240 a0 260 270 280

t. Isl
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Diskretizacija péec lokalas maksimalas frekvences

Signalatkarigas diskretizacijas gadijuma signala nolasu izvietojumu nosaka ta laika
mainigas ipasibas

(e 0]

S = Y st h(Lt)=sinc@O) -0(,), B)=27] T, ()t

N=—o0

Ot )=nx

1.2 T T T T T

0.8

04

0 "--.;I;::_.:i""‘:-l_ L

s(t). [V]

0.4

-0.8

0 50 100 150 200 250 300 350 400
t. Is1 ) 1 1 1 | l l I
200 210 220 230 240 a0 260 270 280

t. Isl

Elektronikas un Institute of

3. Projekts “Originalu signalu apstrédevs panémienu izveide un izpéte konkurétspéjigu IT tehnologiju radisanai”
Modris Greitans, Rolands Savelis, Vilnis Pétersons 16.06.2009, RTU, Riga #10

Datorzinatnu Electronics and
Institlts Computer Science




Diskretizacija péec lokalas maksimalas frekvences

Piemeérs

08t

f(t), [Hz]
o
o

o
n

02¢

— £,

fit), [Hz]
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Diskretizacija péec lokalas maksimalas frekvences

Piemeérs 2

n 17
t = CN. =396 . —[|as) dt =0.028V |
1 " 2F 1 T
— max 0
i N, -1 = olp

§(t) = Z S(tn )hl (t’ tn)

f(t), [H2]

As(t) = s(t) — §(t)

0 50 100 150 200

t [s]
2 Y 2 i
1 D(t) =27 j ., (@at hl \/% [las®)[ dt =0.022v |
0 0
=0 ®(t,)=nz, N, =239 %o —
TP |
! 1 8(t) = Zs(tn)hz(t,tn)
n=0

t, [s] t, [s]
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Diskretizacija pec limenu-skérsojuma principa

Signala atjaunoSanas algoritms:

So(t ) s(t )(t )

N-1
M) =Cl5, )] Clst,)]=Y st )h(t.t,) =
n=0 g
c S, (t,) =S, (t,)+ S(s_s () (t.); D 5l
§i (t) - C[§' (t”)]’ % 50 100 150 200
t, [s]
N =349 =
] | \/—j\As(t)\zdt ~=0.079V |
i T 5
|“ i) ” ‘ || E
[ ‘ ' 2 o |]' T.,n : n{\,\ N
Ilw | Hll | ‘ iy j
IR | |
|-
t:] ?SO] 1!1)0 200 -20 5I0 t:] ?SO] 1!1)0 200
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1.2 Attistito metozu praktiska realizacija

Runas signala parraides sistémas:

sinhrona asinhrona
. Raiditajs

Raidrtajs

iR \— Yy,

o taktimpulsu Generators §eeee---: -
Y .
Uztvérejs
oiq— CAP|—] dekoders

CAP (:: atjaunosana Q: !'

Uztvérejs

Praktiski tiek realizéta asinhrona datu parraides sistema, kurai notikumvadits ACP
darbojas péc delta-izmainu principa

REG

CLK 14 A

o | 1

SEL

DAC
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1.2 Attistito metozu praktiska realizacija

Signalu oscilogrammas:

> runas signals

ZO_OI‘I'I Fact_or: 5_0 X

737Hs
8.66ms
A7.92ms

du

INPUT O———

DAC

7 (50.0kS/s
W+¥0.000005 | 110K poir
(@) 200V & 200V

II'I Resolution: 20. 05 A —
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(10 Jun 2009]
Wavefnrm [21:15:45 )
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1.2 Attistito metozu praktiska realizacija

Vienkarsi realizéjams atjaunoSanas panémiens

COUNT
OUTPUT
uP
J 3 = DAC O
” O -T [REAS : : ! ! ! T
DOWN

s(t). [V]

0.711 0.1z 0.713

0.708 0.709 0.7

0.705 0.706 0.707
t. [s]
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Planotie darbi lidz gada beigam:

1. Realizét miniatlru delta-izmainu ACP
2. Realizet uzlabotu signala atjaunosanu ar adaptivu filtraciju
3. Parbaudit runas signala atjaunosanas kvalitati

4. Sagatavot materialus publicésanai

B N0 67 3. Projekts “Originalu signalu apstrades panémienu izveide un izpéte konkurétspéjigu IT tehnologiju radisanai”
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3. uzdevums:
Augstas jutibas un plasas frekvencu joslas stroboskopiska signalu

parveidotaja funkcionalitates attistiSana, pielietojot uzlabotas adaptivas
laika transformeéta signala apstrades metodes

Grupas vaditajs: Dr.sc.comp. Karlis Krimins

Darbi pie projekta uzdevuma notiek trijos savstarp gji saistitos virzienos:

3.1. Parveidotaja centrala mezgla — strobéjama balansa komparatora shémas un
konstrukcijas pilnveidoSana.

3.2. Efektivu transforméta laika signalapstrades metozu izstrade un izpéte.

3.3. Signalu parveidotaja bazes bloka modernizacija un funkcionala paplasinasana.

Elektronikas un Institute of
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3.1 Parveidotaja centrala mezgla — strobejama balansa
komparatora shéemas un konstrukcijas pilnveidosana.

Ry Vo R, u
=
ZTD

o

3

Zim. 1. Strob&jama balansa
komparatora pamatshéma

Komentars: ka aktivie elementi strobé&jama balansa komparatora izmantotas tune|diodes.
Mikrotehnologiju izpildijuma tune|diodes ir atrdarbigakie pusvaditaju elementi (parslégSanas
laiks 1-2ps), ja neskaita kvantu elektronikas elementus (SQID).

Diemzél, tie darbojas tikai pie temperatliram, tuvam absoltai nullei.

Elektronikas un Institute of
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Strobéjama balansa komparatora uzlabotie varianti.

O Balansa komparators ar atbalsta pretestibu: at|auj uzlabot
signalu parveidotaja parejas raksturliknes kapuma laiku, butiski
neitralizéjot tune|diozu parazitisko induktivitasu negativo ietekmi.

O Balansa komparators ar nobides kompensaciju: padara
komparatora slieksni neatkarigu no signala avota iekséjas
pretestibas.

Q Balansa komparators ar atslogotu tune|diozu pari: $ads
tehniskais risinajums at|auj pieslégties balansa parim tikai ar viena
koaksiala trakta centralo vadu. leejas pretestiba Ru tiek aizstata ar
3 dB vajinataju, bet tune|diozu stavok|a nolasi§ana un
kompensacijas signala padeve notiek caur SMA TEE adapteru.
Rezultata tune|diodes netiek Suntétas ar piesléguma elementu
parazitiskajam kapacitatem, kas ieverojami var parsniegt
tuneldiozu paskapacitati (0,2-0,8pF).
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3.2 Efektivu transforméta laika signalapstrades
metozu izstrade un izpéte.

U Adaptivas metodes funkcionali paplasina transforméta laika signalapstrades iespéjas,
laujot parveidot signalus plasaka amplitidu diapazona.
Tas it seviSki svarigi ir signalu parveidotaja pielietojumos superplatjoslas radiolokacija.

U Neadaptivas statistiskas signala momentano vertibu mériSanas metodes gadijuma
signala momentana vértiba u,; procesora tiek aprékinata péc sekojosas izteiksmes:

U, :Uq)_l(lai)zﬂx/ierf 1(2!} +8<ni )—1j

n
kur:n — strobu skaits signala fazes punkta;
N — strob&jama komparatora nostradasanu skaits;

11 — metodes modifikacijas koeficients, atkarigs no izvéléta strobu skaita.
Maza strobu skaita gadijuma 7<1.
g(n.") — metodes koeficients, atkarigs no izvéléta strobu skaita.
|zstradata adaptiva metode, saskana ar kuru izteiksmé (1) funkcijas /2 erf *(q) vieta tiek

lietota funkcija f(q)= «@(q + ksign(q)\q\r)

kur k un r — adaptacijas koeficienti, izvéléti atkariba no parveidotaja dinamiska diapazona
velama paplasinajuma.

Adaptacija pamatojas uz ideju, ka pie maziem n." komparatora slieksnis atrodas talu

no lidzsvara stavok/a, tap éc slieksnis ir jamaina ar lielaku soli, neka tas formali izriet

no normala sadalijjuma funkcijas ipasibam.
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Adaptivas metodes efektivitate ilustréta zim. 2

02 ! ! ! : ! ! !
SOW CN N O I I
012 ' ‘ I I I ' ‘
0.1
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0.02

Zim.2
Signala formas kroplojumu atkariba no ieejas signala amplitidas A1:
neadaptiva metode (likne 1);
adaptivas metodes (Iikne 2 un 3) pie dazadam adaptacijas koeficientu vértibam.
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Signala formas krop|ojumi pie mazam signala amplitidam pieaug maské&josa trokSna iespaida.
Signala formas krop|ojumi pie lielam signala amplitidam pieaug metodes nelinearo krop|ojumu rezultata.

Lielas amplittidas superplatjoslas
radiolokacijas signala (harmoniskas monosvarstibas)

parveidojums ar neadaptivo (likne 1) un adaptivo (ITkne 2) statistisko metodi.

Jaatzimé, ka adaptacija ar troksni stipri maskétu signalu gadijuma uzrada sliktaku signala/trokSna
attiecibu neka neadapiva metode. Salidzinajumam zemak paradits mazas amplitiidas signala

Vo= Vo=

2 ! ! !
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3.3. Signalu parveidotaja bazes bloka
modernizacija un funkcionala paplasinasana.

- Parveidotaja sasaiste ar datoru: notiek caur portu USB un at|auj parveidotaja izejas signalus
parsutit uz datoru papildus apstradei, arhivéSanai, u. tmldz., ka ari vadit parveidotaju
no datora. (Darbs izpildits aptuveni par 50%)

- Parveidotaja vadiba ar enkoderu palidzibu: at|auj parslégt parveidotaja darba reZimus,
iestadit Tmenus un aizkaves ar kodu devéju palidzibu. Tas |auj atbrivoties no gariem
analogo vadibas signalu vadiem, kuros inducéjas vides elektromagnétiskais piesarnojums
un traucé augstas jutibas (15mkV RMS) parveidotaja darbibai.

- RUN/STOP vadibas poga: atlauj fiksét uz ekrana oscilogrammu tas detalizétai izpétei.

- Parveidotaja nulles ITmena automatiska iestadiSana: atvieglo darbu ar parveidotaju.

Ta ka parveidotajs ir paredzéts |oti vaju signalu registracijai un biezi pétamais signals atrodas
uz dzstravas limena, tad stars uz ekrana pa Y asi iziet arpus ta robezam. Ar minéto funkciju
automatiski tiek kompenséta lidzstravas komponente un stars iestajas ekrana vidu.

(Darbs izpildits aptuveni par 50%)

- UDC metodes signalapstrades uzlabojums: izmanto UDC metodes autokorelaciju

un signalapstradei nosuta datus tikai ik péc katra korelacijas intervala beigam. Tas nozimé€,
ka signalapstradei tiek nosutits tikai katrs otrais, ceturtais vai pat astotais mérijuma rezultats,
pie tam nepasliktinot parveidojuma gala rezultatu. Tas |auj palielinat strobéSanas frekvenci
pie dota datu apstrades procesora atruma, kas it ipasi svarigi ir parveidotaja pielietojumos
superplatjoslas radiolokacija. Pieméram, celu seguma lokators viena un tai pasa laika
vieniba varés apsekot garaku cela posmu.

.
Institute of
Electronics and
Computer Science

Modris Greitans, Rolands Savelis, Vilnis Pétersons 16.06.2009, RTU, Riga
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Signalu parveidotaja blokshéma (modernizacijas un funkcionalo
paplasinajumu elementi sarkana krasa)
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2009. gada publikaciju saraksts:

1. E.Beiner, K.Kruminsh. Simulation and Calculation of a Gated Balanced
Comparator on Tunnel Diodes //Automatic Control and Computer Sciences
2009,Vol. 43 No. 1. pp.17-21 Allerton Press, Inc., 2009

2. E.Beiner, K.Kruminsh. Simulation and Computation of the Asymmetry of a
Clocked Balanced Tunnel -Diode Comparator //Automatic Control and
Computer Sciences, 2009, Vol.43. No. 2. pp. 109-112. Allerton Press, Inc., 2009

3. K.Krumins, V.Pétersons, V.Plocins. Features of Implementation of the

Modified “up-and-down” Method // Electronics and Electrical
Engineering.-Kaunas: Technologija, 2009.-No.5(93).-P.51-54

Piedalisanas konferences:
1. K.KKrimins, V.Pétersons, V.Plocins. Features of Implementation of the Modified

"Up-and-Down" Method. 73th International
Conference “ELECTRONICS'2009”, Kaunas, Lithuania.

2. V.Plocins. Statistical Method of Signal — Noise Ratio Maximization
13th International Conference “ELECTRONICS'2009”, Kaunas, Lithuania.
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Planotie darbi lidz gada beigam:

Elektronikas un

Datorzinatnu

1. Pabeigt parveidotaja sasaisti ar datoru.

2. Pabeigt parveidotaja nulles [imena automatisko
iestadisanu.

3. Pabeigt autokorelacijas intervala izmantosanas shému.

4. Sagatavot publiceSanai materialus par divam adaptivas
signalapstrades metodem.
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2.uzdevums. Programmvadama radio (SDR) darbibas izpéte, ieskaitot
nevienmeérigas diskretizacijas un atbilstosas signalu apstrades izmantosanu.

Sa uzdevuma ietvaros darbi notiek divos savstarpéji saistitos virzienos:

2.1. “Klasiski” veidota programmvadama radio prototipa izveide izmantojot
virtualo instrumentu koncepciju un PCI-E interfeisu (par pieméru izmantoti
FM signalu apstrades algoritmi)

2.2. Nevienmerigas diskretizacijas izmantosana platjoslas signalu datu
ieguvei (ieskaitot signalatkarigas apstrades u.c. algoritmus)
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HARDWARE RADIO
Only modification through physical intervention

SOFTWARE-C

Comfuiter

ONTROLLED RADIO
elects circuitry to use

IDEAL SOFTWARE RADIO

Al but initial amplification is done in software

Izmantots attéls no IEEE “Spectrum”

Elektronikas un Institute of
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Programmradio pamata ir ipasSa aparatira, kas darbojas
ka uztvergjs loti plasa frekvencu diapazona. Platjoslu RF
signalu ciparoSana ir sarezgits process, ko var balstit uz
1) RF signala spektra lejupparnesi:

a) nokonvertéts signals tiek saciparots ar zemu
diskretizacijas frekvenci,

b) frekven€u uzklasanas (d)efekta tiek izmantots
ciparveida lejupparnesei.
2) ciparoSanu ar |oti augstu diskretizacijas frekvenci
(vairaki GHz), taCu atrdarbigiem ACP izSkirtsp€ja
parasti ir ierobezota lidz 6-8 bitiem. Loti liela datu
plisma rada probleémas to parsatit un apstradat.
3) Nevienmérigu diskretizaciju ar samazinatu datu
plusmas apjomu un atbilstoSu signalapstradi.

Sistemas funkcionalitati var izmainit paris mintsu laika,
lejupieladéjot attiecigo programmatiru, neizmainot
izmantotas iekartas struktdru.

Kombinéjot programmradio un Virtualo Instrumentu
tehnologijas, var atri prototipét datu apstrades un
meéerisanas ierices, izmantojot atru interfeisu,
datortehnikas jaudu un programmnodroSinajuma
sniegtas iespéjas
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2.1. “Klasiski” veidota programmvadama radio prototipa izveide
izmantojot virtualo instrumentu koncepciju un PCI-E interfeisu

A/D parveidotaja modulis PCI-E datu apmainas modulis
Parametri: Vienmériga diskretizacija, Parametri: PCIl-Express(x8); STRATIX Il GX
divi 14-bit ACP ieejas kanali; Max Max datu parraides atrums 8*250 MB/s;
diskretizacijas frekvence 150MSps . lebGveta DDR atmina; 2 HSMC spraudni;

V.Kurmis. Bakalaura darbs “PCI-E pielietojums datu parraidei virtualos instrumentos”
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2.2. Nevienmerigas diskretizacijas izmantosana platjoslas
signalu datu ieguvei.
Nevienmérigas diskretizacijas modulis

platjoslas, plata dinamiska diapazona signala
datu ieguvei reala laika.

Max Input signal: 2 \Vp-p

Input resistance: 50 Ohm

Dynamic range: 60dB

Resolution: 12 bits

Frequency range: 100 KHz - 669 MHz
Interface: PCI Express x1
Max data transfer rate: 250 MB/s

No. of inputs: 1

Atru datu apmainu nodro$ina IRQ un DMA
izmantoSana

|.Homjakovs, M.Greitans, R.Shavelis “Real time acquisition of wideband signals data using non-uniform
sampling” Proc. of the IEEE Conference EUROCONZ2009, Saint-Petersburg, Russia, May, 2009.
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Struktura izveidotajam eksperimentalajam maketam

Input
2V p-p
100 KHz -
. - . . | I 669 Mhz
lzveidotas struktaras galvenie mezgli: PC T Memory [(1ZBL| ADC [+
A
. . - ] . “
- Platjoslas Analogs-Ciparu Parveidotais; X Contro
- . . e L Signals
- Neregularas diskretizacijas modulis; ’
4 . - Contro v
- Vadibas mikroshéma; Sas | ADC ckk
- FIFO bufers; >  CPLD
- Interfeiss ar datoru; Daley
:_Dai;i;e Csci)gne:)l
control Global clk
signals
vy
= >z — Pul
Apstrades metodes frekvenéu apgabala: seom T ogammable. S(r;l;rspe()ar
ns
. »n o i A J
-Diskréta Furjé transformacija (DFT) —
-Seciga komponensu izvilkSana (SECOEX) 77+ Tuning >
. = _ elay
-Minimalo kvadratu metode (LMS) MUX
-Signalatkariga transformacija (SDT) Coarse
—» Tuning |
Delay
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4.uzdevums.

Elektroparvades liniju multi-sensoru bez-kontakta diagnostika,
analizejot to radita elektriska lauka datu izvirzijumu ,,tris fazu”
lineari atkariga sistema.

Sa uzdevuma ietvaros darbi notiek divos savstarpéji saistitos virzienos:

4.1. “Tris fazu” izvirzijuma metodes matematiskais pamats,
modelesana un simuléesana.

4.2. Multi-sensoru bezvadu tikla izveide elektriska lauka mérijumiem.

Elektronikas un Institute of . A i S = S - - o A -
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Trisfazu elektroparvades liniju diagnostika, izmantojot bezvadu
sensoru mezglus

= Elektrisko lauku neietekmé&josa parraides sistéma
= Vienlaiciga datu ieguve (l1dz 10 sensoriem)

» RaiduztverSanas attalums lidz 30 m

= |zmantoti NORDIC SEMI NRF-24L01 raiduztvereji
* Viena mérjjuma garums — 64 nolases

= Diskretizacijas frekvence — 1 kHz

Mérisanas process:

1. Savacejiekarta suta komandas sensoriem

2. Sensori gaida komandas un sita nolasitos datus
savacegjiekartai

3. Dati tiek parsatiti no savacéjiekartas uz datoru caur
USB interfeisu (C8051F330)

4. Datu apstradei lietota LabView virtualo instrumentu
programmatara
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Uztveroso un raidoso dalu atteli

Sensors Savacejiekarta

Sensoru plates izstradatas Elektronikas un datorzinatnu instittta.
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5.uzdevums.

Multimodalas biometrijas panémienu attistiba izmantojot redzamo un
infrasarkano attelu apstradi.

Sa uzdevuma ietvaros darbi notiek divos savstarpéji saistitos
virzienos:

5.1. Redzama gaisma — sejas atpaziSana, rokas geometrijas atpazisSana.
5.2. Infrasarkana gaisma — plaukstas asinsvadu geometrijas atpaziSana.

Saistitas publikacijas:

Modris Greitans, Mihails Pudzs, Rihards Fuksis ,,OBJECT ANALYSIS IN IMAGES
USING COMPLEX 2D MATCHED FILTERS” The IEEE Region 8 EUROCON 2009
Conference May 18-23, 2009, Saint-Petersburg, Russia.

R.Fuksis, M.Greitans, O.Nikisins, M.Pudzs ,,Infrared Imaging System for Analysis

of Blood Vessel Structure” The 13th INTERNATIONAL CONFERENCE
ELECTRONICS2009, 12-14 of May, 2009, Kaunas, LITHANIA
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Infrared imaging systems

* There are two main imaging methods that can be used

Reflection Transmission
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Image processing and evaluation

C ) )0

Gaussian 2D expression:

g,(x y) =—exp(-x?/20,")
X'=XCOS¢@+ ysin g

Generated filter masks:

| VAN RNS N S
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Image processing and evaluation

O | | .

Fi0

Search for maximal intensity values _ %ﬂ-ﬁ

above the threshold value and save
the coordinates and orientation for
each of the detected value
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Image processing and evaluation

[_][_J@[_J

For each found maximum at each
filtration angle a new segment
have been grown
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Image processing and evaluation

S | .

After finding the segments, they must be
separated in segments that belong to the
blood vessels and those, that have been
detected as noise

Signal and noise segments are counted
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Ar projekta izpildi saistito raditaju kopsavilkums

PUBLIKACIJAS:

Igors Homjakovs, Modris Greitans, Rolands Shavelis “REAL TIME ACQUISITION OF WIDEBAND SIGNALS DATA USING NON-
UNIFORM SAMPLING” The IEEE Region 8 EUROCON 2009 Conference May 18-23, 2009, Saint-Petersburg, Russia.

Modris Greitans, Evalds Hermanis, Andra Greitane “CONSTRUCTION OF GROWTH MODELS USING LINEAR DIFFERENTIAL
EQUATIONS“ The IEEE Region 8 EUROCON 2009 Conference May 18-23, 2009, Saint-Petersburg, Russia.

Modris Greitans, Mihails Pudzs, Rihards Fuksis ,,OBJECT ANALYSIS IN IMAGES USING COMPLEX 2D MATCHED FILTERS”
The IEEE Region 8 EUROCON 2009 Conference May 18-23, 2009, Saint-Petersburg, Russia.

M.Greitans and R.Shavelis "Signal-dependent sampling and reconstruction method of signals with time-varying
bandwidth", Proc. of the Int. Conf. on Sampling Theory and Applications SAMPTA 2009, Marseille, France, May, 2009

M. Greitans, E. Hermanis, A. Selivanovs “Sensor Based Diagnosis of Three-Phase Power Transmission Lines”

E.Beiner, K.Kruminsh. Simulation and Calculation of a Gated Balanced Comparator on Tunnel Diodes //Automatic Control
and Computer Sciences 2009,Vol. 43 No. 1. pp.17-21 Allerton Press, Inc., 2009

E.Beiner, K.Kruminsh. Simulation and Computation of the Asymmetry of a Clocked Balanced Tunnel -Diode Comparator
/|Automatic Control and Computer Sciences,2009, Vol.43. No. 2. pp. 109-112. Allerton Press, Inc., 2009

K.Kramins, V.Pétersons, V.Plocins. Features of Implementation of the Modified “up-and-down” Method // Electronics and
Electrical Engineering.-Kaunas: Technologija, 2009.-No.5(93).-P.51-54

Publicésanai akceptéti raksti:

A.Baums, M. Greitans, U.Grunde “Adaptive Level-Crossing Sampling Based DSP Systems”

R.Fuksis, M.Greitans, O.Nikisins, M.Pudzs ,,Infrared Imaging System for Analysis of Blood Vessel Structure”

M. Greitans, E. Hermanis, A. Selivanovs “Sensor Based Diagnosis of Three-Phase Power Transmission Lines”
M.Greitans, R.Shavelis. Signal-Dependent Techniques for Non-Stationary Signal Sampling and Reconstruction, The
European Signal Processing Conference EUSIPCO 09, August 2009, Glasgow, Scotland
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Piedalisanas konferences 2009.gada:

The 13th INTERNATIONAL CONFERENCE ELECTRONICS’2009, May 12-14,
2009, Kaunas, LITHUANIA (R.Fuksis, U.Grunde, V.Plocins, V.Pétersons,
A.Selivanovs )

The IEEE Region 8 Conference EUROCON 2009, May 18-23, 2009, Saint-
Petersburg, Russia (M.Greitans, R.Fuksis, M.Pudzs)

International Conference on Sampling Theory and Applications SAMPTA
2009, Marseille, France, May 18-23, 2009 (R. Savelis)

Akceptéta daliba The European Signal Processing Conference EUSIPCO 09,
August 2009, Glasgow, Scotland, UK
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leguldijums jauno specialistu sagatavosana

Saistiba ar projekta izpildi ir izstradati

Magistra darbi:

Anatolijs Morozovs “Daudzkanalu registracijas sistéma nejausu signalu plismas laika
raksturlikném”.

Romans Taranovs “Apraides komunikacijas nodroSinaSana bezvadu sensoru tiklos”

Bakalaura darbi:
Vadims Kurmis “PCI-E pielietojums datu parraidei virtualos instrumentos”
Nikolajs Agafonovs “Mobilo, mazjaudas iericu bezvadu elektrobaroSana ar EH-antenu”

Tiek izstradati promocijas darbi:

Rolands Savelis “Dazadu signala diskretizacijas un atjauno$anas panémienu izpéte”

Olegs Nikisins “Efektivi optisko attélu apstrades algoritmi un to implementacija mikroelektroniskas
sistémas pielietojumiem biometrija”.

Uldis Grunde "Nestacionaru signalu asinhronas adaptivas apstrades sistémas "

Elektronikas un Institute of

3. Projekts “Originalu signalu apstrades panémienu izveide un izpéte konkurétspéjigu IT tehnologiju radisanai”
Modris Greitans, Rolands Savelis, Vilnis Pétersons 16.06.2009, RTU, Riga # 44

Datorzinatnu Electronics and
Institlts Computer Science




SECINAJUMI:

Projekta 2009.gada pirmaja pusgada planotie darbi tiek sekmigi Tstenoti,
neskaidra finanséjuma dél nav skaidribas par uzdevumu un izpilditaju
korekciju nepiecieSamibu otraja pusgada.

Turpinas nozimigs ieguldijums izglitibas procesa — ir izstradati 2
bakalaura, 2 magistra darbi un tiek rakstiti 3 promocijas darbi, tacu nav
skaidribas par darbinieku turpmako darbu péc akadémisko un zinatniska
grada iegusanas.

Jauno specialistu iesaiste ir strauji sarukusi finanséjuma samazinajuma
dél, tomér neliela projekta izpildes grupas atjaunosana vél notiek.

Bazas rada iespéjama jauno specialistu aizieSana (aizbraukSana).

B N0 67 3. Projekts “Originalu signalu apstrades panémienu izveide un izpéte konkurétspéjigu IT tehnologiju radisanai”

Datorzinatnu Electronics and

Institts Computer Science Modris Greitans, Rolands Savelis, Vilnis Pétersons 16.06.2009, RTU, Riga # 45




Paldies par uzmanibu!

.jautajumi...
...komentari...

Dr.sc.comp. Modris Greitans
Elektronikas un datorzinatnu instituts
Dzerbenes iela 14, Riga, Latvija

Talr.: 67558155

E-pasts: modris_greitans@edi.lv
http://lwww.edi.lv/projekts/VPP/VPP%203projekts.htmi

Elektronikas un Institute of
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Valsts pétijumu programma “Informacijas tehnologiju zinatniska baze”
Projekts Nr.4

Jaunu tehnologiju izpéte un pielietoSana
elektroniskas aparatbuves joma

Elektronikas un datorzinatnu institats
Projekta vaditajs: Dr.hab.sc.comp. Jurijs Artjuhs

2009.g. uzdevumi:

1. Inovativas augstas precizitates tehnologijas izstrade tadu ,laiks-cipars” parveidotaju radiSanai, kuri
péc cenas/kvalitates attiecibas ir konkurétspéjigi pasaules augstu tehnologiju produkcijas tirgd,
konkréti kosmiskas aparatblves tirgu, taja skaita Zemes maksligo pavadonu Lazer-lokacijas joma.
(Darba vaditajs: J.Artjuhs)

2. Ekonomiska augstas precizitates laiks-cipars parveidotaju kompleksas kvalitates novértésSanas
tehnologijas izstrade, kurai nav nepiecieSama darga test-aparatiira aparatira, kas laus samazinat
razoSanas izmaksas. (Darba vaditajs: J.Buls)

3. PPM (Pulse Position Modulated) datu ieguves, kompresijas un rekonstrukcijas metodikas izstrade,
vienkarSotas konstrukcijas signalapstrades iekartu radiSanai ar pazeminatu razoSanas pasizmaksu.
(Darba vaditajs: 1.Bilinskis)

4. Attélu apstrades tehnologijas izstrade objektu identifikacijai rGpnieciskas kvalitdtes kontroles
sistémas, kas darbojas reala laika rezima. (Darba vaditajs: |.Mednieks)
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Izpilditaji:

Slodze Pilna laika ekviv.
VadosSie pétn. 7 0.4 2.8
Pétnieki 2 0.37 0.74
Asistenti 2 0.65 1.3
InZzenieri 5 0.85 4.25
Kopa: 16 9.1

Finanséjuma sadalijums projekta ietvaros:

1. uzd.:
2.uzd.:
3. uzd.:
4. uzd.:

~50%
~33%
~5%

~12%
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Uzdevums Nr.1.

Inovativas augstas precizitates tehnologijas izstrade tadu ,,laiks-
cipars” parveidotaju radisanai, kuri pec cenas/kvalitates
attiecibas ir konkurétspéjigi pasaules augstu tehnologiju

produkcijas tirgu, konkréeti kosmiskas aparatbuves tirgu, taja
skaita Zemes maksligo pavadonu Lazer-lokacijas joma.

(Darba vaditajs: J.Artjuhs)
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Some results of market research

Examples of commercially available event timers

General-purpose ET Top-quality ETs
/ 2 TR/TTTIFETITINANR _h“'::e_ \
A B
- PODOOB®® = | - 4
@ - ¢ | @
ET CNT-91 HTSIET Graz ET based on two ET
from “Pendulum Instruments” from “Honeywell” modules from “Thales”
Precision 50 ps RMS Precision 5 ps RMS Precision 2-3 ps RMS
K Dead Time 4 us / K Dead Time 100 ns / K Dead Time 100 pus j
Unit price: ~5 000 EUR Unit price: ~200 000 EUR

Vital problem in further development of top-quality Event Timers is achieving “three-in-one”:

PICOSECOND PRECISION
SMALL DEAD TIME
REASONABLE IMPLEMENTATION COSTS
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Background for the problem solution

Our research in the area of DASP technology in 1990s led to a novel DSP-
based approach to the high-precision event timing.

Event

Derived
analog
E signal Dat Time-t
ven Shaper AD ata FIFO PC-aided ime-tags
J/ converter memory signal > Processed
Onlv one processing Derived samples
BI/ ’ analog
analog uni Master Clock Control Control signal
circuit
. o WD N
Sampling
pulses
Lt+r rrrrerer
I | | T ] ] T T ] T T ]
I 2) Time scale —=>
Constant value

Event Estimated
true time event time

First DSP-based Riga Event Timer:
a component of “DASP-Lab System” (1997)

Development of this approach has been in the focus of our
scientific activities over the last 15 years
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Recent results of R&D

Recently developed DSP-based method for event timing and
results of the feasibility studies represent the basis for a new
promising technology for designing high-precision event timers.

Careful prototyping made it possible to offer
some prototypes as marketable small-scale
produced devices.

The proceeds from sales of this sort of devices
have been the main funding source for our
R&D in this area till 2008. Specifically, 26 units
of the latest device A032-ET have been made
and delivered on requests from various
countries.

Event Timer A032-ET (2005)

Although the A032-ET has demonstrated high market
competitiveness, its precision (7-8 ps RMS) is noticeably worse
than the precision of the best devices of this kind.
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Current results of R&D

Specific task in the framework of VPP project is to provide ET precision
comparable with the world’s best devices of this kind, preserving all
other already obtained advantages (small dead time and reasonable
implementation cost).

Directions of the research:

* Development and analysis of the advanced algorithms for DSP (to be continued)
* Development of the methods and algorithms for reliable identification of the ET
actual transfer function and correction of its non-linearity (to be continued)

* Investigations of the applicability of the latter-day electronics for ET advancing

» ET prototyping and experimental studies (to be continued)

» Generalizing of all achieved results into complete scientific basis of innovative
technology for event timing (to be continued)

Currently achieved results:
New (faster) algorithm for DSP
New (more realiable) algorithm for ET transfer function identification
Prototype of the advanced Riga Event Timer
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Evaluation of the prototype performance

PROTOTYPE OF THE NEW EVENT TIMER PERFORMANCE/PRICE RATIO
COMPARISON

mtotype \

Resolution: 3.5-4 ps RMS

Naic. v, K ! 0\ Dead time: 50 ns

Main ET LT - Expected selfcost of small-scale
board ATt )\ - - production - about 6 000 EUR

Power supply

ET from “Honeywell”

Resolution 5 ps RMS
Dead Time 100 ns

K Much higher selfcost of producty

Frequency synthsizer

It can be concluded that the technology being developed really
can provide for competitive High-Tech market products that are
characterized by high added value and profitability
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Uzdevums Nr.2.

Ekonomiska augstas precizitates laiks-cipars parveidotaju
kompleksas kvalitates novéertésanas tehnologijas izstrade,
kurai nav nepiecieSama darga test-aparatura, kas laus
samazinat razosanas izmaksas.

(Darba vaditajs: J.Buls)
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Problems

Top-quality event timers provide precision, exact determining of which in
standard way is actually impossible or, at least, very difficult and expensive.
So, particular methods are being developed for precision testing in process
of event timers development and prototyping. In this case we are acting in
the following basic directions:

 analysing and exact definition of timer’s errors, specification of which
can be really useful for practical applications

» development of testing methods providing a reliable evaluation of
these errors for top-quality event timers with use of inexpensive
technical means (to be continued)

» Generalizing of all achieved results into complete scientific basis of
innovative technology for ET testing (to be continued)
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Defining of ET precision parameters

Basic set of precision parameters:

 Single-shot RMS resolution
* Integral non-linearity error
* Interval non-linearity error
« Single-input offset drift

* Input-to-input offset drift

These parameters have been chosen and defined in view of the most
popular applications of top-quality ET, including:

Routine Satellite Laser Ranging
High-rate Satellite Laser Ranging
One-way Laser Ranging

Time transfer by laser links

3D laser imaging, etc
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Development of test methods

The main research task is to evaluate the precision parameters with
sub-picosecond resolution and make that without use of highly specialised
test equipment.

Basically we are solving this task on the basis of
statistical approach to the tests, making emphasis on:

» Generation of test pulse sequences with well
predefined statistical parameters

» Verification of the generated sequences under
real time-varying conditions

* Development of specific DSP algorithms and
applied programs which provide real-time
processing of large data amounts

Currently achieved results:
Method and means for integral linearity evaluation
Methods and means for offset drift evaluation
Prototyping of the test equipment for automatic tests
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Example of the test

Input-to-input offset drift evaluation

o O (L] [on]

X S =

= A = A
1 [ ] 1 1

Cffpet deviation (pe)

me%

Bl1 i 1 i 1 1 | | 1 |
nn 200 40.0 10 0.0 100D 12000 1400 1600 IED.U 3]'] 0 23].0 40,0 EU 0 2’75‘ 1

Time: (min)

Input-to-input offset drift in line with slow linear changing of
ambient temperature from 40 to 10 °C

Evaluation error for each reading: + 100 fs
Calculated offset drift: 80 fs/°C
Test duration: 4.7 hrs
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Uzdevums Nr.3.

PPM (Pulse Position Modulated) datu ieguves, kompresijas un
rekonstrukcijas metodikas izstrade, vienkarsotas konstrukcijas
signalapstrades iekartu radiSanai ar pazeminatu razosanas
pasizmaksu.

(Darba vaditajs: |.Bilinskis)
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Sasniegtie rezultati

* leprieks izstradata datu ieguves metode, kas balstas uz SWC (Sine-
wave Crossings) diskretizaciju, raksturojas ar vertigam priekSrocibam
(datu ieguve no liela skaita avotiem; Izkliedéts ACP ar distancétu
diskretizaciju; vienkarsota konstrukcija u.c.) un daziem tipiskiem
trGkumiem, tadiem ka jutiba pret trokSniem, apgruatinata SWC laika
momenta noteikSana diskréta veida.

* Veikts darbs, lai novérstu sos trikumus. Konkréti, izstradata jauna pieeja
sada tipa datu ieguvei. Uz tas pamata radita datu ieguves metode un
sistéma, kas apvieno SWC ar pseido-randomizétu kvantésanu.

* |zstradatas datorprogrammas, veikta modeléSana un eksperimentala
parbaude.

* legultie rezultatie apstiprina teorétiski sagaidamo.
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Reference function
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Sine-wave crossing instant
Quantizer
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Uzdevums Nr.4.

Attélu apstrades tehnologijas izstrade objektu identifikacijai
rupnieciskas kvalitates kontroles sistemas, kas darbojas reala
laika rezima.

(Darba vaditajs: |.Mednieks; izpilditji: J.Sinica-Sinavskis, A.Skageris)

Merkis

Izstradat attelu apstrades algoritmus un aparaturas relizacijas principus
attelu apstrades sistemam objektu identifikacijai reala laika rezima

Apaksuzdevumi
* |zstradat aparatiras struktiras attélu apstrades metozu realizacijai

* Izstradat programmu bibliotéku izmantoSanai reala laika sistémas
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Sasniegtie rezultati

Turpinats 2008.gada darbs attelu apstrades joma, kas saistita ar objektu
identifikaciju reala laika sistemas:

» Parbaudita realu rapniecisku attelu apstrade un aprakstita publikacija
attelu apstrades pieeja un tas aparaturas realizacija objektu identifikacijai
reala laika rezima

* Izstradatas iekartu struktiras sveskermenu atklasanai objektos reala laika
rezZima, sanemts 1 Latvijas patents un 1 Iemums par patenta registraciju

« Izstradats 1 magistra darbs, saistits ar objektu identifikacijas
matematiskajam problemam peleko tonu attelos

* Izstradatas attelu apstrades apakSprogrammas, kas realizé atseviskus
apstrades solus objektu identifikacijai peleko tonu attelos. Uzsakta
programmu bibliotekas izveidoSana

» Uzsakta sadarbiba ar Danijas un ASV firmam rezultatu izmantoSanai realas
sistemas
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Aparaturas struktiras

Patentetas iekartas strukturas piemers

4 5
0 =\ =
S 1 2 i? 3
s — LML T I
. i
7 10 i 14 |
L 7 il
3 - 3 e 10 s JN ) 12
* 1
11 » : - :
ﬂv — 15 16
¥ ¥ 4 y¥v¥ v
| 11 11 .
; AN 12 — Y
e a N P —
] 8 E
13 ¥ ~11 > Structure of the alarm unit: 14- shift registers; 15-
—/ T programmable look—up-table; 16- alarm trigger
Structure of the proposed device: 0- input pixel
code; 1- linearization/ normalization unit; 2- anti- _ . o
median filter; 3- code comparator; 4- threshold lekartu speC|f|skas lezimes.:
code; 5- pixel clock; 6- pixel counter; 7- image line . apstréde, neg|ab5jot visu attéelu atmir)é

clock; 8- binary image memory; 9- alarm unit; 10- . i . -
binary pixel; 11- memory outputs; 12- alarm output; visu bloku darbs plkse!u vertibu

13- alarm reset signal pienaksanas takts laika
» piemeérotas realizacijai FPGA struktiras

Summer meeting - Riga 16.06.2009



Publikacijas 2009. gada.

* A.Rybakov. Estimating the Time Position of the Pulse Signal Midpoint by a Small Number of
Samples in High-Precision Event Timing // Automatic Control and Computer Sciences, 2009,
Vol. 43, No. 1, pp. 9-16.

 V.Bespal’ko. A Nanosecond Pulse Amplitude-to-Time Interval Converter // Instruments and
Experimental Techniques, 2009, Vol. 52, No. 2, pp. 204-206.

* Yu.Artyukh, V.Bespal’ko, E.Boole. Potential of the DSP-based Method for Fast Precise Event
Timing // Electronics and Electrical Engineering. — Kaunas: Technologija, 2009. — No. 4(92). —
pp. 19-22.

* V.Vedin. Advanced Design of DSP-based High Precision Event Timer // Electronics and
Electrical Engineering. — Kaunas: Technologija, 2009, - No0.6(94). - pp.35-38.

*Yu.Artyukh, V.Bespal’ko, E.Boole, V.Vedin. Advances of High-precision Riga Event Timers //
Proceedings of the 16th International Workshop on Laser Ranging, Poznan, Poland, 2009 (in
print).

* Yu. Artyukh (Institute of Electronics and Computer Science, Latvia), Zhang Zhongping et al.,
(Shanghai Astronomical Observatory, China). Applications of Riga Event Timer at Shanghai SLR
Station // Proceedings of the 16th International Workshop on Laser Ranging, Poznan, Poland,
2009 (in print).

» E.Boole, V.Vedin.Potentialities of Common-used TDC Chips for High-Speed Event Timer
Design // Proceedings of the 16th International Workshop on Laser Ranging, Poznan, Poland,
2009 (in print).
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Publikacijas 2009. gada.

* |.Mednieks, A.Skageris. Real Time Image Processing for Object Detection // Electronics and
Electrical Engineering, 2009, No.4(92), pp.33-36.

« J.Sinica-Sinavskis. Linearas regresijas modelu konstruéSanas problémas. Magistra darbs. Latvijas
Universitate / Fizikas un matematikas fakultate / Matematikas nodala. 2009.g. janijs. Vaditajs:
Dr.Hab.Mat. A.Lorencs.

» A.Lorencs, |.Mednieks and J.Sinica-Sinavskis. Fast Object Detection In Digital Grayscale Images
/I Proceedings of the Latvian Academy of Sciences. Section B., 2009 (in print).

* LR patents Nr. 13857. “Digitalu rentgena attélu analizators sveSkermenu atklasanai objektos reala
laika rezZima”. 1zgudrotaji: |.Mednieks, A.Skageris. Ipasnieks: Elektronikas un datorzinatnu institats,
publicéts 20.03.2009.

* LR patenta pieteikums Nr. P-09-51. “Digitalu peléko tonu attélu analizators”. Izgudrotaji:
|.Mednieks, A.Skageris. Ekspertizes lemums par LR patenta atziSanu 25.05.2009.

Papildus tam, sniegtas 5 prezentacijas konferences.
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Valsts pétijumu programma
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Projektsnr. 5

Jaunas elektronisko sakaru tennologijas

Rigas Tehniskas universitates
elektronikas un telekomunikaciju fakultate

Projekta vaditajs: dr.sc.ing. Guntars Balodis
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| Faculty of Electronics and Telscommunications

Projekta merkis

ST projekta mérkis ir jauno elektronisko sakaru tehnologiju
sakaribu pétisanas metozu un lidzeklu modernizacija un
uzlabosana efektival resursu parvaldisanai daudzslanu
telekomunikaciju tiklu strukttiras un augstakas kvalifikacijas
specialistu sagatavoSana $o strauji mainigo tehnologiju joma

Uzdevumi

Mérka sasniegsanai veikti pétijumi fiziska slani, tikla slanr,
tikla resursu parvaldisana un lietotaju slant efektivai resursu
parvaldisanal daudzslanu telekomunikaciju tiklu struktdras

2009.gada 16. junijs GuntarsBalodis@etf.rtu.lv 2
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Paveiktie darbi 2009.gada

» Projekta par jaunam elektronisko sakaru tehnologijam noverteti
optisko Skiedru un vara kabelu droSuma parametri, optimali parametri
ieviesti izkliedeta spektra modulgjosos signal os impul sa barosanas
avotos,

o velkti petijumi par trafika modelu padzilinatu analizi ar fazi grafiem un
|nterneta trafika izmainu tendencu notelksanu. pielietojot secigo
sablonu analizi,

» novertetatelekomunikaciju sistemu un tiklu veiktspeja mobilos tiklos
un notelkta fazu merijumu precizitate realga laika,

o izstradati kvalitates kriteriji multimediju lietojumiem un veiktato
Imitacijas modelésana GRID vidé m-studiju sadarbibas scenarijiem ad-
hoc un rezgtiklos un novertéti sakaru un datoru tiklu aizsardzibas un
drosibas parametri aizsargajamo zinojumu parbaudes sistémam
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PEtijumu rezultatu lietojumi

o Ar musu tehniskajam iespéjam izdevas praktiski realizet
2.5/10.52/12.5 Ghit/s kvalitativu signalu parraidi 40 km attaluma,
nelzmantoj ot optiskos pastiprinatajus

o Argjo EM traucgjumu ietekme izsauc papildus polarizacijas zudumus,
kas, pieaugot kanalu skaitam un I1dz ar to samazinoties attalumam
starp kanaliem, ienesis WDM optimalas darbibas traucgjumus

e Traucgjumu samazinasanal impulsu barosanas blokos modulacijaar
sinusoidu un pseidogadijuma signalu dod cerigus rezultatus, tacu
kvalitates faktors un jaudas faktors ir nepietiekami.

» Tiklaun tikla vadibas Slant — atrasti risinajumi, zinasanu bazes
attelosanal ar fazi grafiem un datu plasmas ekspress analizel
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Rezultatu aprobacija:

Konferences:

1.

Bobrovs V., Ivanovs G. “Investigation of Minimal Channel Spacing in HDWDM Systems”,
THE 13 INTERNATIONAL CONFERENCE ELECTRONICS 2009.

lvanovs G., Ozolins O. “Realization of Optimal FBG Band-Pass Filters for High Speed
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Fiziska slant

o 3.1. Fiziska dant
* Aizsargatu I1dz 40 Gbit/s WDM augsta droSuma

simulacijas un eksperimentalu optiskas blivesanas
parraides drosuma novertésanu

» |zkliedeta spektra pielietosana vadamibas un
| zstaroto traucejumu samazinasanal barosanas
parve dotajos.

* Visparinatas datu parraides sistémas simulacijas
modelaizvede
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Optisko sakaru sistemu
drosums

Darba uzdevumi:

1. Izpétit dazadus WDM sistémas variantus, lai ar simulacijas programmas palidzibu noteikt optimalo
modeli ar definéto kliddas varbitibu un acu diagrammu. lzveidot simulacijas modeliem atbilstosas
eksperimentalas shémas ar konkrétiem optiskiem elementiem.

2. Veikt praktiskos un simulacijas eksperimentus WDM sisteémas stabilas darbibas novértéSanai, mainot
kanalu intervalu starp blakus vilpu garumiem, samazinot vai palielinot optisko jaudu Iinija, izmainot
parraides atrumu sistema vai katra atseviska kanala.

3. Izveléties piemérotako Brega rezgi un ta parametrus — apodizacijas profilu, rezga garumu un maksimalo
atstaroSanas koeficientu - tieSi laboratorijas WDM maketa shémai, izmantojot iegadato FBG (anglu val.
Fiber Bragg Grating) simulacijas riku.

4. Apvienojot FBG simulacijas riku ar OPTSim 4.7 simulacijas programmattru un izmantojot Matlab
programmatdru, veikt teorétisku Sada Saurjoslas filtra parbaudi simulacijas shéma, kas maksimali
pietuvinata WDM maketa shémai.

2009.gada 16. junijs GuntarsBalodis@etf.rtu.lv 8
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Zim. 1. HDWDM sistémas eksperimentala shema.
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imulacijas sheéma ir nepiecieSama :

eksperimentala maketa attistibai. Realas &16

shemas  parametri tika izmantoti ™n
simulacijas programma. m-

Zim. 2. HDWDM sistémas simulacijas shema.
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Rezultati:
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Zim. 3. lzejas signala acu diagrammas ar 2.5 Gbhit/s
parraides atrumu: a) nomeriti un b) aprekinati rezultati.
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Zim. 4. lzejas signala acu diagrammas ar 10 Ghit/s
parraides atrumu: a) nomeriti un b) aprekinati rezultati.
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pie dazadiem kanalu intervaliem. pie dazadiem kanalu intervaliem.
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1. Atsaucoties uz pieaugosSo datu parraides kapacitati WDM sakaru sisteémas tiek demonstréts minimali

pielaujamais attalums starp kanaliem HDWDM sistémas un dotas rekomendacijas nakotnes WDM
risingjumiem. MUsu noveértéjums parada, ka minimalais attalums starp kanaliem 2.5 Gbit/s HDWDM
sistemas ir jaizveélas lielaks par 0.2 nm, savukart 10 Gbit/s sisttmas ne mazaks par 0.3 nm. Nakotné
bds nepiecieSama WDM sakaru sistému optimizacija, kuras laika minimala intervala starp kanaliem
atrasana ir tikai pirmais solis. Optisko pakalpojumu sniedz€ji izvélésies piemérotako esosas WDM
sakaru sistemas risingjumu un ne vienmeér 40 Gbit/s datu parraides atrums uz vienu kanalu bus
atbilstoSaka izvele.

2. Tika peéetita aréja elektromagnétiska lauka ietekme uz optiskas Skiedras parametriem WDM sakaru

sisttmas. No rezultatiem redzams, ka izmainas WDM sakaru sistemu parametros saistiti ar dazado
polarizaciju un dispersijas limeniem. WDM sakaru sistémas, kuras darbojas uz SSMF bazes, Sis efekts
noved pie nepiecieSamibas palielinat spektralo attalumu starp blakus esosajiem kanaliem, jo savadak
polarizacijas un dispersijas izmainas buatiski samazina WDM sakaru sistemu veiktspéju, kas saistits ar
kanalu Skérsrunu. Pieméram, 450 gradu polarizacijas rotacijas gadijuma 50 GHz sistémai
nepiecieSams palielinat kanalu intervalu lidz 100 GHz. Simuléjot sistemu ar jaudu 1mW uz kanalu, ir
pietiekams palielinat attalumu starp kanaliem lidz 100 GHz. Ir janem véra faktors, ka pret polarizacijas
izmainam ir jatigas tadas optiskas iekartas ka izolatori, Ramana pastiprinataji u.c.

3. FBG filtru apliec€j funkciju iespaids uz augsta atruma blivam WDM sakaru sistémam ir milzigs. Lai

nodroSinatu augstu izolaciju starp blakus esoSajiem kanaliem un panaktu sakaru sistémas augstu
veiktspéju ir nepiecieSams izmantot FBG filtrus ar Gausa apliecé] funkcijam, kuram ir Sauraka
caurlaides josla -20 dB limeni salidzindjuma ar paréjiem izmantotajiem filtriem. Savukart, FBG ar
taisnstara apliecéj funkciju paradija sliktako veiktspéju amplitGdas raksturliknes nepilntbu deél, kas
noveda pie sistémas pilnigas degradacijas. Galvena probléma augsta atruma blivu sistému realizacijai
ir zemu ienesto zudumu filtru izveide. FBG filtrs ar Gausa apliec€j funkciju ir noturigakais pret
ilenestajiem zudumiem. Izmantojot divas dazadas simulacijas programmas, skaitliski tika realizéta 25
GHz WDM sakaru sisttma ar datu parraides atrumu 10.52 Gbit/s ar FBG optiskajiem filtriem ar

kogjg&_lglasdglg_n Gausa aplic&jforkcijarn.
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Power Quality (PQ)—Power Factor (PF)

> B

AC mains (e.g.
50HZ/220V) Z\ 0ad

—< D
Aspects of PQ governed by load

can be presented by power factor (PF):

PF = DpPF >DtPF =cog /v1+THD?2
THD- the total harmonic distortion

A pac A S u(t)

/i(t) / " /
/\> t

Displacemen Distortion

Standart for PQ of ac mainsis
clean power —the ided
single-frequency sine-wave

of const amplitude and frequency

\/

t
A /u()
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Power factor correctors (PFC)

e Inthe Case of Displacement , Electronic PFC:
¢#0 (Dpg=0) TS
| |
D =U é_l n i i Electronic PFC:
S: I ZZL = = Main# ;:C : SWIttJhr;i'\tAOde Z| 0ad
| | (often of Boost
12 R i |
VA Q=I*(X.-Xc) i ________________ i
[VAR]

* Inthe Case of Distortions&
Displacement (D, #0)

(Distortion, Displacement)
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Voltage and current in the case of
electronic PFC

voltage

e

.......................................................

Input current and voltage :
waveforms of a switch mode power‘

supply with PFC

PF>0.9
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Simplified schematic diagram

of tested PFC setup

____ | Line

impeda-
AC mains | nce sta- [220nF
220V,50Hz| pilization|

network
(LISN) %

I_ ______ ’
| ! PWM control
R Rg contro

: i m 50k L4981A — Cl‘r)j:c

Switching frequency: 100kHz : | cg N
] WF PFC
Rated output power: 360W; - - — = -
modulating signal

DC output voltage: 410V, Signal generator

Modulating signal:  sinusoidal.
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Vigparinatas datu parraides sistemas modelis

 Ir izveidots eksperimentals VDPS modelis SIMULINK-a, ka ietvaru
izmantojot IEEE 802.11a modeli. Modela galvena atskirtba no visparzinama ir
visparinata, uz rotacijas lenpkiem balstita, OFDM (VOFDM) izmantosana
klasiska OFDM Vvieta.

« VOFDM pielietosana daudzos gadijumos lauj batiski uzlabot datu parraides
kvalitati (samazinat BER no vairakam |1dz pat desmitiem un simtiem reizu) un
veidot ierices ar mazaku jaudas patérinul.

« VOFDM lauj veidot adaptivas (piem. — datu siepSanai) un optimalas no
aparatiiras patérina viedokla datu parraides sistemas.

« VOFDM ir izmantojama ar1 jauna veida ciparu TV un ciparu radio parraides
sisteémas

o Pasreiz tiek veidots eksperimentals, praktiski stradajoss VDPS FPGA prototips
(Altera Cyclone I, Stratix Il, Stratix 111).

« Uz atskaites rakstiSanas bridi praktiski ir realizetas raiditaja un uztvergja
digitali funkciongjosas sastavdalas, ka art kanala vienkarsots imitators.

2009.gada 16. junijs GuntarsBalodis@etf.rtu.lv 16
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Blokshema

RaidTtajs
A
1| Datu Visparinatais | | Aizsarg-
!l avots Modulators OFDM I Intervals
. I — |
Fem T
Pasreiz jau realizéts FPGA : —
(ALTERA Cyclone I, Stratix II) \. akaru
kanals |,
|
Uztveréjs N

Aizsarg-
intervala |<| Sinhronizacija
nonemsana

OFDM

I

Visparinatais ;L
I
|
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Tikladlant
 Internetatrafika aproksimacijas un prognozesanas metodes,

Izmantojot robustos velvletu un neironu tiklus un neautorizetu
tikla servisu identifikacija

 Modelgjot ienakoso plismu ar Brauna kustibas procesu pal1d21bu
tika izpetita merijumu un apstrades kludu ietekme uz regul€joso
|lEmumu precizitati

 |zstradata metodologija rindosanas sistemu metamodel&sanal un
zinasanu bazes attelosanal ar fazi grafiem.

e legiti dati par secigo sablonu analizes pielietojuma precizitati
trafika izmainu tendencu notelksanal atkariba no sablonu izmera
un to skaita.

 |zstradats haristiskais algoritms robustal aptuvena Hersta
parametru notelksanal pielietojot velvlieta analizi.
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Lietotaju slani

* M-studiju pielietojumu joma velkta rezgtikla imitacijas modelésana ar
dazadiem marsrutesanas protokoliem un izstradati optimizacijas
Kriteriji datu parraidei m-sadarbibas scenarija

« GPSun inercialas sistemas kompleksa precizitates pétijumi

e noverteti sakaru un datoru tiklu aizsardzibas un drosibas parametri
aizsargajamo zinojumu parbaudes sistemam

2009.gada 16. junijs GuntarsBalodis@etf.rtu.lv 19
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GPSun inercialas sistemas kompleksa
precizitates petijumi

Sajos pétijumos tika izmantota firmas X sens kompleksa sistema
MTI-G, kas sastav no GPS 12 kanalu uztvergjaun IMU sensora ar
barometrisko augstuma meritaju un magnetometru. Lai parveidotu datus no
Xsens fallaformata NMEA saderiga formata, kas piemgrots datu apstradel
ar GPS-orientetam programmam, tika izstradatas datu parveides
programma.
Reallaika poziciongsanal (RLP) izmantojam GPS aparatira Topkons
Hiper+. Rezultatu apstradei un indikacijai tika izstradatas specialas
programmas. Datu atainosanai izmantojam brivi pieg amas kartes Google
Map ar datu vizualizaciju

Eksperimentu rezultati:




ET s

1. Gajeju tilts pie dzelzcela stacijas “ Vagonu parks’ uztverejsar fazu
meérijumiem. Rezultati paraditi 1.att. Lai novertetu kliadas, iegitie
dati tika apstradati ar minimala kvadrata metodi (MKM) - 2.att

100% v G. hybrid 3 . » o 100% % B @ hybrid
] - = M | L [} » . L

4342.24 15623




ET s

2. Betona taisnstiira formas veidojumu merijumi pietirdzniecibas

centra“Mols’, uztveréjsar fazu merijumiem realaja laitka 3. un 4.att.

100%  » § G. satellite

Center: 56.93488,24.14702

100 péda Map created at GPSVisualizer.co
20m aze 5 gigitalGiobs, GeoEye - Listodanas notelkumi

3.att.




ET s

Betona taisnstiira formas veidojumu merjumi pie
tirdzniecibascentra“Mols’

MTI- uztvergjs

Bez kompleksas apstrades Ar komplekso apstradi
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Secinajumi

Petijumi paradija GPS uztvérgju ar fazu merjjumiem
augsto precizitati statiska rezima. Dinamika to precizitate
samazinas un ir salidzinama ar komplekso sistemu GPS +
IMU precizitati. Tas dod iespgju izmantot dazados
kinematiskos pielietojumos komplekso sistemu GPS + IMU.

Viena no sféram, kura vajadziga sada dinamiska
reallaka sisttma ir zemvirsmas radari. Tika izstradatas
programmas datu indikacijai sadam pielietojumam. Tomer
eksperimenti ar1 paradija, ka mérijjumu precizitate liela mera
Ir atkariga no satelitu redzamibas un nelabvéligos apstaklos
var ieverojami samazinaties.
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Nepieciesamais simbolu skaits paroleém
atbilstosal drosibai.
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Uzdevumi

e VektNS2, OPNET un MATLAB iespgju
salidzinasanu multimediju lietojumu
model&sanal m-sadarbibas scenarijos;

e |zstradat pakal pojumu kvalitates optimizacijas
Krit€rijus multimediju lietojumiem m-sadarbibas
realizacija ad-hoc un rezgtiklos,

e Izmantojot NS2, OPNET un MATLAB
programmatiru velkt imitacijas modelésanu
multimediju lietojumiem mobilos ad-hoc un
rezgtiklos.
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a7 AN : 7-_-

M -sadarbibas scenariji un tiklu
konfiguracijas

o Vienkarssrezgis
e Zvalgznesveidaar vienu centru un rezervi

 Kombingtais zvaigznes veidasinu tikls ar
rezerves centriem
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Marsrutesanas protokol

e Reaktivie:
— AODV (Ad hoc On-Demand Distance V ector)
— DSR (Dynamic Source Routing)

e Proaktivie:
— DSDV (Destination Sequenced Seguence Vector)
— TORA (Temporally-Ordered Routing Algorithm)
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Videokonferencu QoS sadarbibas

scenarijiem ad-hoc un rezgtiklos

» Realas videokonferences datu plusmas analize

Video plisma starp RTU un Liepajas universitati

|zmantota paku partversanas metode — sniffing

legiiti video plismas statiskie un kvantitativie datu parametri
|egitie dati piemeroti analizesanal NS2 tikla ssmulatora

Ho. - Time Saurce Destination Protocol Info

FO7151 3161.093145 85.254.234.22 213.175.062.223 uppP source port: netrix-sftm Destination port: c3
FO7152 3161.096830 213.175.92.223 B85.254.234.22 uppP source port: c3 Destination port: netrix-sftm
707153 3181.097111 213.175.92.223 85.254.234.22 uppP Source port: c3 Destination port: netrix-sftm
707154 3161.100132 85.254.234.22 213.175.02.223 uppP Source port: idcp Destination port: taskman-port
707155 3161.103821 215.175,.92.223 85.254.234,22 uppP Source port: taskman-port Destination port: fdcp
707156 3161.120125 85.254.234.22 213.175.02,223 uppP Source port: idcp Destination port: taskman-port
707157 3161.122256 85.254.234.22 213.175.92.223 uDP source port: netrix-sftm Destination port: c3
707158 3161.123017 B85.254.234.22 213.175.92.223 UDP source port: netrix-sftm Destination port: c3
707159 3161.123838 213.175.92.223 85.254.234.22 UDP Source port: taskman-port Destination port: fdcp
707161 3161.138388 213.175.92.223 85.254.234.22 UDP Source port: c3 Destination port: netrix-sftm
FOT162 3161.140222 85.254.234.22 213.175.062.223 uppP source port: idcp Destination port: taskman-port
FOT163 3161.143766 213.175.92.223 B85.254.234.22 uppP source port: taskman-port Destination port: fdcp
707164 3151.1516G2 85.254.234.22 213.175.02.223 uppP Source port: netrix-sftm Destination port: c3
707165 3161.152566 85.254.234.22 213.175.02,223 uppP Source port: netrix-sftm Destination port: c3
707166 3161.160704 B5.254.234.22 213.175.02,223 uppP Source port: idcp Destination port: taskman-port
707167 3161.163767 213.175.92.223 85.254.234.22 uppP Source port: taskman-port Destination port: fdcp
707168 3161.167146 213.175.92.223 85.254.234,22 uDP source port: c3  Destination port: netrix-sftm
707169 3161.167849 213.175.92.223 85.254.234.22 UDP source port: c3 Destination port: netrix-sftm
707170 3161.180488 85.254.234.22 213.175.92.223 UDP source port: idcp Destination port: taskman-port
707171 3161.183820 213.175.92.223 85.254.234.22 UDP source port: taskman-port Destination port: fdep
707172 3161.191843 B85.254.234.22 213.175.92.223 uDpP source port: netrix-sftm Destination port: c3
FO7173 3161.192303 85.254.234.22 213.175.062.223 uppP source port: netrix-sftm Destination port: c3
FO7174 3161.196511 213.175.92.223 B85.254.234.22 uppP source port: c3 Destination port: netrix-sftm
707175 3161.197166 213.175.92.223 85.254.234.22 uppP Source port: c3 Destination port: netrix-sftm
707176 3161.200338 B5,254.234.22 213.175.02,223 uppP Source port: idcp Destination port: taskman-port
707177 3161.203872 213.175.92.223 85.254.234,22 uppP Source port: taskman-port Destination port: fdcp
707178 3161.2203%0 85.254.234.22 213.175.02,223 uppP Source port: idcp  Destination port: taskman-port
707179 3161.222181 B5.254.234.22 213.175.92.223 UDP source port: netrix-sftm Destination port: c3
707180 3161.222966 85.254.234.22 213.175.92.223 UDP source port: netrix-sftm Destination port: c3
IATIET 21e1 235838 13 178 A3 990 aE Sca hoa 2o hnn e

® Frame 707160 (79 bytes on wire, 79 hytes captured)

® Ethernet II, src: Tandberg 02:94:4b (00:50:60:02:94:4h), bst: Cisco_fhiae:c2 (00:lb:dd:fhiae:c2)

= Internet Protocol, src: 213.175.82.223 (213.175.92.223), Dst: B5.254.234.22 (85.254.234.22)
varsion: 4
Header length: 20 hbytes

© Differentiated services Field: 0x90 (DSCP Ox24: Assured Forwarding 423 ECN: 0x00)

Total Length: &5

Identification: Oxdddl (15921)

Flags: 0x00

Fragment offser: o

B

Time to live: 64
H P protocol: UDP (Ox11)
2009.gada 16. junijs ® Header checksum: 0xb%a? [correct] 30
Source: 213.175.92.223 (213.175.92.223)
Destination: 85.294.234.22 (85.254.234.22)
® User Datagram Protocol, Src Port: 3 (2472), Dst Port: netrix-sftm (2328)
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Sadarbibas scenarija
modelésanaar NS2
» Sarezgitakais scenarijs — divas “bezvadu
zvaigznes' ar kopgju piekluvi internetam
o Kustigi un statiski mezgli
 Hierarhisks bezvadu/vadu slegums
=
8
o
o
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Rezultatu analize

e NS2izgasfalll analizeti ar MATLAB (Tracegraph)

e |egitie rezultati lauj novertet QoS un veikt turpmaku
modela uzlabosanu

u Graphs D\Tracegraph'2star_no_ip.tr | . =1

s
File Options 2D Graphs 3D Graphs Histograms ~
X axiz label: simulation time [sec] Y axis throughput of forwarding packets at node 7 [Mo. of Packets/TIL]

Title: [Numbers of generated packets at all the nodes X:source node Yides I axiz lahel

Throughput offorwardlng packets at current node Kctime TIL:1 CM:7 PT:cbr IDx1

120 =
100 ]
80H n
60 =]
40 -

201 =

throughput of forwarding packets at node 7 [No. of Packets/TIL]

i | | 1 | |
2009.gada 16. junijs : 40 50 60 70 80 90 32

simulation time [sec]
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Rezultati

e Analizetas videokonferencu QoS nodrosinasanas
problémas rezgtikl os un parametri

« Vektavideokonferences datpliismas eksperimentala
analize

» Vektasadarbibas scenarija modelésana grid skaitlosanas
vide ar NS2 programmatiru

* Modelésanas rezultatu apstrade veikta ar Matlab

2009.gada 16. junijs GuntarsBalodis@etf.rtu.lv 33
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e Doktorl 17+1
e Doktorandi 20
e Magistri 7
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Kvalifikacijas paaugstinasana

o Alzstavets 1 promocijas darbs:

e Dr.Sc.ing. Sergejs Sarkovskis —
Augstselektivu ciparu filtru sintéze ar
uzdotiem laika raksturojuma parametriem
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Informacija piegjama majas lapa:

http://www.etf.rtu.lv/Latvieshu |apa/aktualil4/aktualil4.htm

Paldies !
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