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Stimuleta masinmacisanas un robotika



Vakara plans pedejai lekcijai

1. levads: Masinmacisanas veidi un to atdkiribas

a. Stimulétas masSinmaciSanas pamati
b. Praktiskie pielietojumi biznesa
c. Attistibas dzinulis - spé€lu agentu veidoSana

3. Robotika

a. Ka tiek 1stenoti robotikas projekti?
b. VadoSie uznémumi robotikas risingdjumu attistiba

5. Ml juridiskais reguléjums



Neliels atkartojums

Lidz Sim esam apskatijusi: Jautajumi Jums:

e Datu apstrades un vizualizacijas 1

pamatus Kadi ir popularakie Al pielietojumi

jasu nozarés?
2. Kadus risinajumus varétu ieviest?
e Dzilas masinmacibas pamatus



Tris masinmacisanas veidi

Machine
/ Learning \
Reinforcement
Learning

Supervised
Learning

Model training with labelled data

= Y

Unsupervised
Learning

Model training with unlabelled data

Model take actions in the environment then

received state updates and feedbacks

Classification Regression Clustering
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1. Neparraudzita apmaciba
(Unsupervised Learning)

» Meklé strukttru datos
* Nav "pareizo atbilzu"

2. Parraudzita apmaciba
(Supervised Learning)

» Macas no piemériem

 Vajag markétus datus

» Macas no pieredzes

« Balstas uz atalgojumu



Neparraudzita apmaciba

Atrod strukturu datos bez
ieprieksejas informacijas: e Marketinga kampanu optimizacija
e Klientu segmentacija e Krapsanas atklasana )

e Anomaliju atradana e Produktu rekomendacijas

e Produktu grupésana

INPUT RAW DATA OUTPUT

Algorithm
©® Unknown Output
@ No Tralning Data Set
. so)

Interpretation
Model Trainin Model Trained



Parraudzita apmaciba

e Macas no markétiem piemériem Biznesa pielietojumi:

e \ajadzigi kvalitativi dati e Kreditriska novértéjums

e PardosSanas prognozes
e Klientu aizpllisanas paredzésana

e Liels daudzums markétu datu
e Skaidri definéti merki
Labeled Data

Prediction

> o S B .
_>. ?, ‘
Model Training
Lables
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Square

Triangle




Neparraudzita vs parraudzita apmaciba

Supervised learning

D e Parraudzita macisanas (Supervised):

Input data is labeled

Input data is unlabeled

Has a feedback mechanism

e Ka skolotajs ar skolénu

Has no feedback mechanism

Data is classified based on
the training dataset

e \ajag markétus datus ("pareizas atbildes")
eyt | ® Macas no piemériem

Divided into Regression
& Classification

Divided into Clustering

Y Neparraudzita macisanas (Unsupervised):

Used for prediction

Used for analysis

e Ka bérns, kas grupé rotallietas

Algorithms include: decision
trees, logistic regressions,
support vector machine

Algorithms include: k-means P N aV ma rlgétu d atu

clustering, hierarchical

AL g, S g e Meklé struktlru/grupas datos

A known number of classes

A unknown ~uiuer of classes
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. S° e Datu prasibas (markéti/nemarkéti)
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oL e Apmacibas process (tieSa/netiesa)

- e Pielietojuma jomas (klasifikacija/strukttra)
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Stimuleta masinmacisanas
Reinforcement Learning



Kas ir stimuleta masinmaciSanas?

e Maci$anas caur environment
meéginajumiem un klGdam

e Lidzigi ka cilvéks macas no q \
pieredzes agenf &» (
. , “
ﬁ rewards
_
observations 4 A
1. Mégina — — Piecelas — Mégina atkal
2. Sanem "atalgojumu" (progress, prieks, uzslavas)

actions

Ikdienas piemers:

Bérns macas staigat:
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No ka sastav stimuleta masinmacisanas?

1. Agents:
a. Pienem lémumus
b. Macas no pieredzes
2. Vide:
a. Reagé uz darbitbam
b. Sniedz atgriezenisko saiti
3. Atalgojums: Learning algorithm
a. Signals par veikumu
b. Virza macisanos A
4. Darbibas: :

a. Ko agents var darit ~.. L
L i Environment 4— -
b. letekmé vidi

Reward

1



Ka apmaca stimulétas masinmacisanas risinajumus?
Izpéte (exploration) :

e Jaunu risindgjJumu meklésana
e Riskantaki [Emumi

e Zinamo labu risinajumu
izmantoSana
e Drosaki lemumi

Lidzigi ka mées izvelamies iet uz jaunu
Svariga ir lidzsvara mekléSana restoranu vai kartéjo reizi apmeklét savu

Starp abam pieejam milako vietu :)
12



Ka apmaca stimuletas masinmacisanas risinajumus?

Tipiska apmacibas gaita:

Sakuma - haotiskas darbibas Explore

Pakapeniski - labaki rezultati
Beigas - stabilizacija

1000+ (daudz) méginajumi
Drosa vide (simulacija)
Skaidri vértésSanas kritériji
(balvas/soda funkcija)

Exploit

-
>

Higher uncertainty

Lower uncertainty

13



Piemeri

end Video piemeri, kur tiek apmaciti
i agents/-i:

end

1 ¢

https://www.youtube.com/watch?v=L 4BPjLBF4E&ab channel=AlWa
start rehouse

Robots noliktava:
https://www.youtube.com/watch?v=pJPdW8WWAso&ab_channel=Al

Warehouse

e Merkis: Atrast isako celu
e Darbibas: Kustiba 4 virzienos
e Atalgojums: +1 par mérki, -1
par Skérsli
e Vide: Noliktavas plans 14


https://www.youtube.com/watch?v=L_4BPjLBF4E&ab_channel=AIWarehouse
https://www.youtube.com/watch?v=L_4BPjLBF4E&ab_channel=AIWarehouse
https://www.youtube.com/watch?v=pJPdW8WWAso&ab_channel=AIWarehouse
https://www.youtube.com/watch?v=pJPdW8WWAso&ab_channel=AIWarehouse

Prieksrocibas un izaicinajumi
PriekSrocibas:

e Nav vajadzigi detalizéti trenindati
e Spé€j atrast negaiditus

risin@jumus

e Pielagojas izmainam vidé e \/ajadziga droSa treninvide

e Var optimizét sarezgitas e Daudz izméginajumu (1000+
sistémas reizes)

e Augstas skaitlosanas izmaksas
e Grti definét labu atalgojuma
funkciju

15



Pielietojums: Logistika un transports

A
Y

e
/B -
{ -~
2=
| o 1
|l ooot ||

0.0}

Video no Amazon noliktavam:

e https://www.voutube.com/watch?v=0x05Bks2Q3s&ab channel=EyadNofal
e https://www.voutube.com/watch?v=G-WdDeQ4TKw&ab channel=CGTNBIZ

16


https://www.youtube.com/watch?v=Ox05Bks2Q3s&ab_channel=EyadNofal
https://www.youtube.com/watch?v=G-WdDeQ4TKw&ab_channel=CGTNBIZ

Pielietojums: Energijas menedzments

No direct control

O Power swrich » Power low
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Pielietojums: Razosanas procesu automatizacija

%Y / : X : e __- «‘ ’J
ﬁ Toay ..’”’-;‘f“ , Video:

https://www.youtube.com/watch?v=B

MFyls6Sx9E&ab_channel=FANUCE
urope



https://www.youtube.com/watch?v=BMFyIs6Sx9E&ab_channel=FANUCEurope
https://www.youtube.com/watch?v=BMFyIs6Sx9E&ab_channel=FANUCEurope
https://www.youtube.com/watch?v=BMFyIs6Sx9E&ab_channel=FANUCEurope

Pielietojums: Tirdznieciba

3) Environment: App users

4) Reward (= how well do different
actions work in different environments)

20



Al spélu agentu vésture

Nozimigakie sasniegumi:

e 1997: Deep Blue (3ahs) . "\

e 2011: I1BM Watson (Jeopardy!) ‘ 5
e 2013: DQN Atari spéles ‘

e 2016: AlphaGo

e 2020: OpenAl Five & AlphaStar Q3 ]'l

Reach destination Speed and

while respecting position of the
game rules
carand

an
surrounding

T °a|'s_ e

Game interface

21



Al spélu agentu vésture

e Uzvarégja labakos cilvéku spélétajus
Valodas sapratne un atra atbilde
e $1 miljons balva

€ | Published 2011

e Pirma Al uzvara pret pasaules
cempionu
e lerobeZota RL izmantoSana

22



Al spélu agentu vésture

AlphaGo sasniegumi:

e Uzvar Lee Sedol (4-1)
‘ ' e Atklaja jaunus stratégiskus gajienus
: \ e Mainija 2500 gadu veco spéli
i - ! . E e Revolucionara RL pieeja
Deep Q-Network sasniegumi: - 00 \ ’, '
lemacijas spélét 50+ Atari spéles .ALPHAGO _ gedge |
00:08:32 ) ¢ LEE SEDOL

» 00:00:27

Tikai no pikseliem un rezultata
Parspéja cilvéku [imeni
Publicéts Nature zurnala

23



Al spélu agentu vésture

Human View

v 0o—-
S
. -

TWO MINUTE

i

e Sarezgita komandu spéle, kas noris
reala laika, 5 vs 5
e Uzvaréja profesionalu komandu

Grandmaster limenis
Spéj parvaldit simtiem vienibu

24



Robotika
Robotics



Ka tiek izstradati risinajumi robotika?
O
Co ::: ROS.org

OpenCV

pointcloudlibrary

26



Robot Operating System

@ EXPLORER < £ URDF Preview X
v OPEN EDITORS 0s > hiwin_ra605_710_gb_support > urdf >
GROUP 1 version="1.0"
ra605_710_gb_ma xmlns:xacro="ht
GROUP 2
= . name="
X = URDF Preview
v HIWIN WS name="%${pref
> .vscode
> build Xyz=
> devel
filen
v src

v hiwin_ros e
1ame=

> examples rgba
v hiwin_dnver

> include

> launch

> script

M CMakelists.txt

. packagexml

README.md

v hiwin_ra605_710_g...

> launch

> meshes name=

v urdf
FENE 710 Ak Xyz=

> OUTUNE I
X P master © X ROSLmelodic Python27.1564-bit ®0A0 CMake: Debug:Ready NoKit Selected & Build: [al]l




Boston Dynamics

Spot - mobilais robots (sunitis)

Video:
° https://www.youtube.com/watch?v=fUyU3IKzoio&ab channel=Bost
onDynamics

° https://www.youtube.com/watch?v=tF4DML7FIWk&ab channel=B
ostonDynamics



https://www.youtube.com/watch?v=fUyU3lKzoio&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=fUyU3lKzoio&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=tF4DML7FIWk&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=tF4DML7FIWk&ab_channel=BostonDynamics

OpenAl Rubik’s Cube

Video:

https://www.youtube.com/watch?v=im-ihc7CASY&ab_channel=IEEESpectrum



https://www.youtube.com/watch?v=jm-ihc7CASY&ab_channel=IEEESpectrum

Industrialie roboti: ABB

30



Industrialie roboti: KUKA

31



MI risinajumu dzivescikls
Al Solution Lifecycle



Modela
da[bltgas
noverosana

Problémas ‘ Datu lﬁgusana
I sagatavosana

Modelu

MI riku dzivescikls izstrade un
apmaciba

Modela Modelu
uzstadisana _ izvertesana un
produkcija uzlabosana

33



Planosana un prasibas

Galvenie jautajumi uz kuriem ir
jaatbild:

e Kadu problému risinam?

e Kadi dati bUs nepiecieSami?

e Kadiir izmérami panakumu
Kritériji?

e Kadi ir riski un ierobezojumi?

Define roles of
stakeholders and
others involved

Hold a

project launch
meeting




Datu parvaldiba

Data

N

Numerical

Made of numbers
Age, weight, number of
children, shoe size

Categorical
Made of words

ethnicity

Eye colour, gender, blood type,

S

Sy

Continuous Discrete
Infinite options Finite options
Age, weight, blood Shoe size, number of
pressure children

Ordinal
Data has a hierarchy
Pain severity, satisfaction
rating, mood

Nominal
Data has no hierarchy
Eye colour, dog breed,
blood type

Electronic Health Records

&,}‘\

Health Insurance Providers

Geo spatlal Data

Health Surveys

wl.l|||‘—

loT Devices

8

Disease Registry

lt, Zbgﬁ
oq =g

Social Medla

& GHDx

-

Pub¥Qed”
. me LBI

Global Health Data Exchange

Datu avoti un kvalitate

a. Vai dati tiks ievakti vai datu
kopas jau eksisté?

b. Vai dati tiks markéti? Kas tos
markes?

c. Vai dati tiks pirkti?

Datu apstrades process

Datu droSiba

GDPR (par pasu GDPR vélak)

prasibu ievérosana



Modela Izstrade

e Algoritma izvéle
o Kadu modeli izvélamies?
e Apmacibas process
e \alidacija
o Vai modelis ir pietiekami
labs?
e Dokumentacija

MACHINE TRAINED
DATA LEARNING MODEL

'—] o oie o 7800 Y

—> e ) 4 e ——»| oh-.

| e e e 80 4 5
!
!

TRAINING
TRAINED
New ~ TRANED
o MODEL__—--- PREDICTION
y -
a0 ($2
B '\ # ,
‘I |‘| \\\ //
PREDICTION

Trained Model

Q e

‘ Inference " .
(Prediction) A Cat
(output Label)
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Modela Izvertesana

| Resampling

Methods

—

Model Evaluation
Techniques

| Statistical

Tests

e

Evaluation
o

Metrics

Bias & Variance

Overfitting & Underfitting

Holdout Method (Train / Test Split)

Confidence Intervals

Repeated Holdout

Empirical Confidence Intervals

Hyperparameters Tuning

Model Selection

Algorithm Selection

Model Comparison

Algorithm Comparison

Precizitate un veiktspéja
Kladu analize

Modela uzvediba
robezgadijumos

Rezultatu interpretéjamiba

Neobjektivitate datos
Parapmacisanas
Nepietiekama visparinasanas

37



Modela uzlabosana

Uzlabosanas metodes:

e Papildu datu vaksana

e Modela/-u hiperparametru
optimizacija
Arhitektlras pielagoSana
Kladu labosana

Kad uzlabot?:

e Nepietiekama precizitate
e Jauni dati vai prasibas
e |dentificetas problémas

Discover

Refine &
Deploy

Continuous
Improvement

38



Sagatavosana un ieviesana produkcija

Modela optimizacija
Infrastruktiras sagatavoSana
Integracijas testésana
DroSibas parbaudes

Scalability
Veiktspé€ja
Drosiba
Pieejamiba

Pakapeniska pareja

A/B testéSana

Rollback plans
Dokumentacijas atjaunoSana

Veiktspéjas mérki
DroSibas prasibas
Resursu izmantoSana

39



Monitorings un incidentu parvaldiba

Modela veiktspé&ju
Sistémas resursus
levades datu kvalitati
Prognozu kvalitati

Metriku dashboard
Trauksmes sistémas
Logs analize
Veiktsp€jas izsekoSana

Incidentu identificéSana
Atra reagésana
letekmes noveértéjums
KorigéjoSas darbibas

Veiktspéjas kritums
Kladaini rezultati
DroSibas problémas
Resursu parslodze

40



ligtermina uzturesana

Veiktspéjas parskati

Datu kvalitates kontrole
DroSibas atjauninajumi
Dokumentacijas uzturéSana

Modela atjauninasana
Infrastruktdras uzlabojumi
Komandas apmaciba
|lzmaksu optimizacija

&b

Static ML

Learn once

Deploy once .

Adaptive ML

Learn continually

New
Data

Deploy continually

41



MI juridiskais regulejums
Regqgulations on Al



GDPR

Datu aizsardzibas regula.

Lielaka dala maksliga intelekta risinajumi
biznesa procesos saskaras ar personas

privatajiem datiem:

—_ A _\ =
W N ~—~0o o

Sl Bl 2 EE B B B

Vards Uzvards

ID karte/pase

Adrese

lenakumi

IP adrese

Mediciniskie ieraksti
Rases vai etniska izcelsme
Seksuala orientacija
Politiskas uzskati
Religiskas parliecibas
Arodbiedribas daliba
Genétiskie un biometrijas dati
Veselibas informacija

* X
* ve

* GDPR *

* *
* 4 K

Visiem uznémumiem, kuri glaba
(kaut vai ligumos) Sadus datus
jabat Datu aizsardzibas
specialistam.

43



GDPR

Bez darbinieka vai klienta pasas
piekriSanas, kur noradtti visi planotie
izmantoSanas veidi aizliegts Sos datus
galabat.

Aizliegts Sos datus nodot treSajam pusém,
ja tas nav paredzét precizi tieSajam
izmantojumam, pakalpojuma sniegSanai,
kurai klients ir piekritis.

Jabut piekriSanai, ja Sie dati tiek izmantoti
MI modelu apmacibai.

Short Version of Consumer Digital Privacy Protections in the EU, Canada and the US

Name

Company requires explicit
consent for data gathering

Default Opt-out for sharing
personal data

Default Opt-out for
receiving marketing
materials

User has the right to access
his own data

User has the right to correct
incorrect data

User has the right to delete
his data

GDPR

General Data Protection Regulation

(<N <N <A<

i+1

PIPEDA

Personal Information Protection and
Electronic Documents Act

<<

(<A <

No Central Law

The country has specific laws for

certain verticals or States

There are more details but as an overview, the table above illustrate the most important differences.
In the United States, there are protections such as CCPA, HIPAA, FCRA and GLBA.

44



GDPR

B e
authorize - Ir.‘
anonymize _|--
Data Controller - Data Processor
erase
responsible for —seek > % Explicit Consent
v process
. i‘ Personal Data { | Other Conditions
v: hol ;‘ Personal Data «
Data Registry System —

— ‘ Personal Data

Eksiste 2 lomas:

1. - glaba datus un
uznémas visu atbildibu

2. Datu apstradatajs - strada ar
datiem péc Datu turétaja
prasibam

45



Sodu struktura par GDPR parkapumiem

1. Tmenis (Mazak nopietni parkapumi): 2. imenis (Smagi parkapumi):
e Lidz 10 miljoniem eiro vai 2% no e Lidz 20 miljoniem eiro vai 4% no
globala gada apgrozijuma (tiek globala gada apgrozijuma (tiek
piemérots lielakais). piemeérots lielakais).

e Attiecas uz parkapumiem, tostarp:
e Jutigu datu apstrade bez
atlaujas
e Tiesibu neievérosana
(pieméram, piekluves vai

e Attiecas uz parkapumiem, pieméram:
e Neiece| datu aizsardzibas
specialistu (DPO)
e Nepietiekami droSibas

pasakumi personu datu dzésanas pieprasijumu
aizsardzibai ignorésana)
e Nepareiza datu apstrades e Nekomformitate ar starpvalstu

aktivitadu uzskaite. datu parsutiSanas noteikumiem.

46



UP TO €10 MILLION

For less severe violations, up to €10
million, or in the case of an
undertaking, 2% of the organization's
global turnover of the preceding
fiscal year, whichever is higher

4_'

& UP TO €20 MILLION

For especially severe violations, up
to €20 million, or up to 4 % of the
organization’s total global turnover
of the preceding fiscal year,
whichever is higher

47



Sodu ietekmejosie faktori

How to Avoid GDPR Penalties?

%*

e Parkapuma raksturs un ®e =
. —57 - . - 1Y 4
ilgums (tiSs vai nejauss)

FocusonData Always Obtain Keep Your
. Mappin Express Consent GDPR-compliant
e Skarto personu skaits we " privacy Policy Up To Date
e Sadarbiba ar regulatoriem m & O —
- . . « e . 4
e Pécincidenta risinajumi g0
Report Data Make Cybersecurity Minimize the
Breaches onTime Your Priority Personal Data You Collect

“Tet” sanemis 1.2 miljonu eiro sodu par Visparigas datu
aizsardzibas regulas parkapumiem

Keitija Krastina 04.11.2022 = $® 24 komentari

48



leverojami sodu piemeri

Uznemums Sods Parkapuma kopsavilkums
(Gads)
Tet.lv 1.2m EUR | Varéja noslégt ligumu ar citas personas datiem, tos glabaja un izrakstija rekinus uz so
(2023) personu bez vinu piekriSanas
Meta 1,2 mljrd € | ES lietotaju datu parsutiSana uz ASV bez atbilstoSiem aizsardzibas mehanismiem.
(2023)
TikTok 345 milj. € | Bérnu datu publiska pieejamiba un nepietiekama vecuma verifikacija.
(2023)
Amazon 746 milj. € | Nekorekti sikfailu piekriSanas mehanismi un parmeriga datu vaksana.
(2021)
LinkedIn 310 milj. € | Nelikumiga lietotaju uzvedibas analize un targetéta reklama.
(2024)
WhatsApp 225 milj. € | Neskaidra privatuma politika un datu apstrades procesu trukums.
(2021)

49



MI Likums

Nesen ES tika ratificets Maksliga
intelekta akts, un tagad vietéjam

e Nosaka riska parvaldibas prasibas
valdibam tas ir jélGVIGé lidz 2027. e Definé aizliegtas Ml sistémas
gadam. e Regulé augsta riska sistémas

L o e levieS prasibas ierobezota riska Ml
levieSanas termini:
o 2025. feb: Visparigie noteikumi
e 2025. aug: Vispariga lietojuma Ml e Kognitiva manipulacija
e 2026. feb: Augsta riska vadlinijas e Sociala vertesana
e 2026. aug: Sodu regulgjums e Emociju uzraudziba darbavieta
e 2027. aug: Pilna speka e Biometriska talidentifikacija

Uznemumiem jasak gatavoties jau tagad!
Vairak informacija:
https://Ivportals.lv/skaidrojumi/3666 12-es-maksliga-intelekta-akta-ieviesana-no
rites-pakapeniski-2024
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https://lvportals.lv/skaidrojumi/366612-es-maksliga-intelekta-akta-ieviesana-norites-pakapeniski-2024
https://lvportals.lv/skaidrojumi/366612-es-maksliga-intelekta-akta-ieviesana-norites-pakapeniski-2024

MI Likums - Nepienemami riski

Spepfedfes fe D=

8.

H Unacceptable risk
Social scoring, facial recognition, dark pattern Al, manipulation
Subjektivus

_ High risk
Man | pu IatTVUS Safety components in critical infrastructure, employment & performance
in work, access to education, access to public services, use in
Mald | nO§US insurance, credit scoring, border control, justice systems

Krapn |eC|SkUS General purpose Al and Al systems with specific transparency
. 00 .0 =R 53 requirements such as chatbots, emotion recognition systems
DiskirimingjoSus

' ick3 73600 Minimal risk
B|Ometr|Ska kategorlzacuas Al-enabled video games, spam filters
Sejas atpaziSanas - Aizliegtas

kameras, kuras atpazist cilvékus pie
ieejas durvim
Socialo punktu sistémas

|lznémums Sos risinajumus drikst lietot
droSibas iestades (policija) un pétnieciba.
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MI Likums - Augsts risks

Pie Sis kategorijas pieder lielaka
dala Ml risinajumi biznesa:

=] B 1 B B 2 I

Biometriskas

Kritiska infrastrukttra
|zglitiba

Nodarbinatiba

Veseliba

Tiesibsardziba

Publiskie pakalpojumi
Demokratiskos procesos

Sistémas izstradatajam registrét
risingjumu EU datu bazé

Veikt dokumentaciju par
apmacibas datiem un sistémas
darbibu, nodrosinot caurspidibu
Informét sistémas lietotajus, ka
izmanto Augsta riska risinajumu
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MI Likums - lerobezots un minimals risks

lerobezots risks

Risinajumi:
1. Catboti
2. Generéts saturs,
3.  Dzilviltojumi
4. Rekomendaciju sistemas

Drikst lietot, bet nepiecieSams:

1. Informét sisatémas lietotaju, ka tas izmanto
lerobezota riska risinajumu

Minimals risks
Risinajumi:

Visi paréejie (piem. gurku klasifikators privata siltumnica,
kur nav iesaistiti algoti darbinieki)

Drikst lietot bez ierobezojumiem.
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NEPIENEMAMS RISKS

Subjektivas, Manipulativas, Maldinosas,
Krapnieciskas, Diskiriminéjosas,

Biometriska kategorizacija, Sejas atpazisna,

Pétnieciba un
policijai atlauts

Socidlie punkti, Emocijas

® ‘ AIZLIEGTS

Biometriskas, Kritiska infrastruktara,

Izglitiba, Nodarbinatibd, Veseliba,

AUGSTA RISKA

Tiesibsardziba, Publiskie pakalpojumi,

ES datubdaze

Lietotaja informésana

WA DZILA PARBAUDE | 4 Plasa dokumentacija

Demokratiskos procesos

CAURSPIDIBA

Lietotdja info

Catboti, Generéts saturs, . \l

g ok IEROBEZOTA RISKA %0‘) Q

Rekomendaciju sistémas ‘Y

Paréjie :g:
MINIMALA RISKA o

ATLAUTS
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Paldies Jums par piedalisanos!
Ja ir kadi jautajumi - drosi!



