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Merki

Atvieglot KFS izgatavoSanu, programmeésanu un lietosanu, tadéjadi
veicinot tautsaimnieciba konkurétspéjigu inovativu KFS balstitu
produktu izgatavoSanu, gan ari atvieglojot to ikdienas lietoSanu,
tadejadi mazinot digitalo plaisu;

Uzlabot medicinas pakalpojumu kvalitati un sniegSanas értibu,
atlaujot efektivaku profilaksi, laicigaku diagnostiku un veiksmigaku
arstésanu un rehabilitaciju balstoties uz inovativiem risinajumiem
gan klatienge, gan attalinati telemedicina;

Uzlabot celu satiksmes drosibu un transporta lidzeklu

izmantosanas értumu pielietojot viedo transporta sistému
tehnologijas.
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Projekta rezultatu apkopojums

Raditajs Planots
kopa Posma

Zurnalu raksti (SNIP>1) 1+ 1iesn. 1 iesn.
Citi raksti (SCOPUS, IEEE, 19 10 4 4 2
WoS)

Uzlaboti studiju kursi 4 3 1 1 1
Programmaturas prototipi 3 4 2 1 1
Metodologijas/apraksti - 1 1 0 0
Maketi, Prototipi, - 8 3 3 2

tehnologijas

Prezentacijas starptautiskas 17 11 6 4 1
konferences
Popularzinatniskas 4 27 1 20 6+

publikacijas, pasakumi,
informacija médijos

I— lzstades 2 4 2 0 2
AR = A
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3 meéerki => 3 grupas

e TestBed — attista viedo sensoru un to tiklu inovativas
aparaturas un programmaturas platformas
kiberfizikalas sistemas

e MedWear — izstrada KFS medicinas un telemedicinas
pielietojumiem un attista valkajamo sensoru tiklu
tehnologijas;

* SmartCar — attista viedo sensoru pielietojumus
viedajas transporta sistemas, ka ari veido un testé
progresivas autovaditaja atbalsta sistémas (ADAS);
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TestBed grupa

* Vizija—izveidot programmaturas un iekartu
infrastrukttru, kas atvieglotu jaunu iegulto
sensoru iekartu izstradi, testésanu, centralizetu
programmesanu, atkludosanu u.t.t.

* Rezultati iIsuma: Modularas iegulto sistemu
prototipésanas, profilésanas, atk|Gdosanas un
novertésanas sistémas prototips un koncepcijas
validacija, integréjot to instituta testgultné. Viena
publikacija.
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MedWear grupa

* Vizija — lzveidot vieda apgérba infrastruktiru,
sensorus un datu apstrades metodes, lai veicinatu
értu un zemu izmaksu valkajamu iekartu
pielietojumu medicina un telemedicina.

* Rezultati 1Isuma: Turpinas darbs pie vieda apgérba
arhitekttras un sensoriem. lzstradats jauns

“galvas peles” risinajums. Viena zurnala
publikacija.
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. SmartCar grupa

e Vizija— Uzlabot CS drosibu un auto izmantosanas
értumu attistot viedos sensorus un progresivas vaditaja
atbalsta sistemas (ADAS), ka ar1 validét tas pasbraucosa
auto testa vide. Validacija piedaloties GCDC.

e Rezultati isuma: Daliba GCDC, pavasari. Turpinas darbs
pie viedo sensoru sistemam. Attistita aparatura un
programmatura vides uztverei, lEmumu pienemsanai
un saskarnei ar transporta lidzekli. Inicieta mCDC
aktivitate algoritmu testésanai mérogota vidé uz auto
modeliem. lesniegta publikacija zurnala.
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Testgultne sensoru tiklu (un loT) tehnologijam

TESTBED
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Bezvadu sensoru tikls (ar1 1oT)
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EDI Testbed infrastruktura
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Gala lietotajs

Serveris
Komunikacija starp
lietotaju un gala iekartu

Lokalais tikls

Marsrutétajs
Lokala tikla

mezgls, datu
strukturizésanai un
sutisanai

TB-adapteris
Gala iekartas
novertesanai

Sensora mezgls
Testejama iekarta
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Serveris

* Programmaturas dala
— Web serveris
* Erta tikla parvaldiba parlika

— Parprogrammeésana

root_node.ihex

leaf_node.ihex

TSTdmansos. N

« alix-40:10.0.0.40

« alix-44 : 10.0.0.44
e alix-34 :10.0.0.34
« alix-41 : 10.0.0.41

void appMain(void)

(1) {
ledToggle();

mdelay (100);

| Start upload to nodes |
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Serveris

Programmaturas dala
— Web serveris
* Erta tikla parvaldiba parlika

— Datu vizualizacija

10.0.0.36 Light measurement

140

120

8,600 8,800 9,000 9,200 9,400 9,600

—— Light
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Alix marsrutétajs

* Programatiskie risinajumi
— Regulé apaksiericu darbibu

* Veic parprogrammeésanu
— Adapteris

— Testejama ierice

» Uzstada adaptera konfiguraciju

* Veic serialo sazinu
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Alix marsrutétajs

* Programatiskie risinajumi
— Noslodzes sadalisana
* lepriekseja versija - HTTP
— Serverim japieprasa dati /
* Jauna versija - socket serveris

— Ruteris pats pieslédzas serverim A
— Ruateris pats saglaba datus datubazé I USB

e Datu prieksapstrade

INSTITUTE OF
ELECTRONICS AND
COMPUTER SCIENCE




Alix marsrutétajs
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TestBed adapteris

-~ | Oscilloskops TestBed adapteris sp€j emulét

attiecigas labaratorijas iekartas.
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TestBed adapteris

Modulara arhitekttra
Lego pieeja

Aparaturas un
- programmaturas
Micro SD G S veiktspejas novertésana

Aparaturas un
programmaturas
atkliGdosana
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Komunikacijas modulis

 G@Galaierices
parprogrammeésana

e Atkludosana

* Komunikacija starp
marsrutétaju un
galaierici

e Stravas mérisana

e Sprieguma mérisana

* Datu saglabasana un
apstrade
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Komunikacijas modula arhitektura

:_I Sprieguma
USB izvadi

|/O izvadi

Tiny MCU
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Energijas patérina meérisanas
modulis

* Galaierices
parprogrammesan

* Atkludosana

e Komunikacija starp
marsrutétaju un gala

—
g
L

Energijas patérina » Stravas mérisana

meérisanas modulis

e Sprieguma
meérisana

* Datu saglabasana un
apstrade
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Energijas patérina meérisanas
modulis

Grafiska datu izvade, talakai apstradei
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Signalu apstrades modulis

* Galaierices
parprogrammesan

* Atkludosana
Komunikacija starp
marsrutétaju un gala
ierici

Dati vai log faili var tikt
galbati SD karte,
atkliGdosanai vai talak
parsutiSanai.

e

e Stravas meéerisana

Micro SD 'A '3.,-;- ~4 e Sprieguma mérisana

* Datu saglabasana
un apstrade
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Secinajumi

Tika izstradati un pilnveidoti

* Inovativa arhitektura sensormezglu testésanai

* Bazes programmas, dazadu aparaturu testésanai
* Datu apstrades un datu izvades algoritmi.

e Ka ari tehniskie risinajumi, energijas taupisanai
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Viedas sistémas veselibas aprupei X

MEDWEAR
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Kustibu sekosanas prototipa datu sanemsana un
vizualizacija ar UNITY 3D dzinéju
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Kustibu sekosanas prototips

N . Datu savaksanas ierice
Sensoru mezgls
Vadi

e . Datu savakSanas ierice

Sensoru mezgls
Vadi

Arhitektlras
modifikacija
uz daudz-
zaru
arhitekturu

Vienas kédes sensoru tikls Daudz-zaru sensoru tikls
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MEMS sensoru 9DOF modulis

MSP430g2553

Y

LSM303DLHC

3D MEMS akselerometra/magnetometra/Ziroskopa
sensora mezgls

Statiskais
paatrinajums
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Ar galvas kustibam vadams kursors

Galvas kustibas
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Peles klikskis. Acu samiegsanas
elektromiogrammas

1. samiegSana

= 2. samieg$ana

Nolasosais
elektrods 1

Sausa kontakta \!
EMG elektrodi \ ‘\H

NolasoSais B
elektrods 2

Acu samiegSanas EMG signals
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EMG signala detektésana

Raw EMG Signal

DECOMPOSITION

—
M

Individual Motor Unit Action \
Potential Trains (MUAPTS) \_ kyqt -L
5-40ms
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EMG signala detektésana. Ar EMG
sighalu salagots detektors
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Inerciala sensora datu un EMG nolasu
savaksana

Akselerometra sensors

()

Bluetooth modulis
[ ]

UART MCU

SPI k

ADC

‘ e —
EMG pastiprinatajs

v

v

Datu apstrades mezgls

Datu savaksanas mezgls
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Datu savaksanas mezgls

Bluetooth modulis
BTM-222

LiPo baterija MSP430g2553

EMG pastiprinatajs

EMG elektrodi
Ligzda akselerometra

sensoram
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Sistémas darbiba.
Datu apstrade ar Matlab
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Mikrokontorlieris datu apstradei

e Laiizmantoto HID, EMG un inercialo sensoru datu
apstrade javeic uz pasas ierices, kas uzliek prasibas
mikrokontrolierim

e 1. protoipa izstradei izmantots ST32F401
mikrokontrolieris
— Cortex-M4 ARM floating point procesors (84 MHz)
— Stravas patérins aktiva rezima (128uA/MHz)
— 64 kB RAM
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Testesana
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Testesana un rezultati

e Zinatnieku nakts * |erice testéta ar > 60
* Riga COMM cilvekiem
 Klikskis nestradaja 2
cilvekiem (=3%)
— Slikts elektrodu kontakts ar
adu, gari mati

— Neprecizi uzlikti EMG
elektrodi

INSTITUTE OF
ELECTRONICS AND
COMPUTER SCIENCE




Viedas transporta sistémas drosai un ekonomiskai brauksanai

SMARTCAR
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Viedas transporta sistémas
(Inteligent transport Systems, ITS)

-~ ‘ GCDC - fokuss uz sadarbibu:

SATELLITE

COMMUNICATIONS E 7 E koo p e ratTvaj é m |TS ( C_ | TS) .

TERRESTRIAL
BROADCAST

MOBILE

GCDC tiek izmantots ITS-G5

GeoNetworking tikls

* Vehicle-to-Vehicle, V2V
(TL-TL);

* Vehicle-to-Infrastructure.
V2, (TL-Infrastrukttra).

©ETSI 2012
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GCDC 2016

2016.gada 23-31.maijs, Helmonda (Niderlande)

= e e

iiza-

Grand

Komanda: | i cac?
* Elektronikas un Datorzinatnu instituts - e |
* Latvijas Universitate

* Rigas Tehniska Universitate
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GCDC 2016. Scenariji

* Scenarijs 1: Cela remonts.
* Scenarijs 2: Krustojuma skérsosana

* Scenarijs 3: Cela dosana operativajam
transportlidzeklim
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Scenarijs 1: Cela remonts.
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Scenarijs 2: Krustojuma skérsosana
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Figure 2: Scenario 2 description
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m

tivajam transportlidzekl

Sana opera

: Celado

Scenarijs 3

Opening Closing

Start

Figure 4: Scenario 3 description
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Mazda 6 auto
“x-by-wire” papildinajumi

e Stures motors
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Sistemas arhitektura

(eomere Y [ ETSIITS-G5 network | @Eta;m—rzo_”?raﬁ

| (Geonetworking/ IEEE 802.11p)

>

buttons | \
( J L ) \ ) Throttle
, v z (via car ECU)
Object I - /
. [ - ~ o _ _J
processing PC Motion planning

(S-Video, |
LIDAR) | process | Beacon
g ) / lights

! | !
! ! ! !
! o | !
| RTK-GPS | — Carcontrol module ! Steering | |
I g ‘ I | motor I
I RS T : I |
BDII L+ Motion

: ° S L Ss};Satth plan 1: [ Brake :
o cedal/stoor | | 1 (@b) ™ execution 7| motor | |
! eaarsteer | s process | | |[! |
! ket | !
! | |
! !
! | !
!

!

!

!

!

I

RoadViz Control panel Software |
(3D scene (STOP/Resume _ .
visualization) buttons) Dashboad Human-maching

interface |
J
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Vadibas sistémas programmatura

ODB2 read Motion
planning
GPS read
Database Dashboard
server
Joystick
read

Motion
plan
execution

Object
data read

Erlang/OTP

n ar C apaksprogrammam
d INSTITUTE OF
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Sistemas stavokl|i

STOP button
pressed

STOP button
pressed

Resumebutton
pressed

ON

—_——

SWdashboard = Te—_

— -~

button pressed”~ ~

' [JOYSTICK
\\
\

—_—
—
T — —— —
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Lietotaja-masinas saskarne (HMI)

Speed (km/h)
Goal value:

Actual value:

Mode: RPM

JOYSTICK

cCC

'E EDI_car SW Dashboard v1.8 ‘
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Objekti auto apkartne

3D PC avoti:
1. LiDAR (Velodyne HDL-32E)
2. S-Video (PointGrey Bumblebee)

- 3D punktu makoni detektéetie objekti
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Prototips

Goal RFM

Actual

1800 RPM

600

0
2
0.00 20.00 40.00 60.00 80.00 e (ms)
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Prototipa blokshema

[ EPAS motor ] [ EPB motor ] { Throttle pedal H Mazda6 ECU }

steering braking brake throttle A throttle
angle (PWM) position value value
: feedback 1v2 ' )
?é?ﬁf k1 | steering (E\),E; % v viva) Pedal / steer
e WM L _ _ GPIO buttons
Ir_Car contro ‘1| RO <€ P Z
| | — STOP/Resume
| [ GP|0O | (Control panel)
I l > i
: SR | USB SpaceMouse
| ) A ) : | (Joystick) |
| 41 s Y
2xBTS7960([2xBTS7960, [MCP3202(MCP4822 USB
: MCP2515] (H-bridge) || (H-bridge) | | (ADC) ] (DAC) : — ?:22?;3;'
| SPI PWM | PWM SPI | SPI > .
| . | USB[  ELM327
| ATmega32sp | SP! & __(©sbiy |
| (Arduino Uno) 6PIo[ Re d, green
I | — > :
| AL o RS GPIO | beacon lights J
: - Data proc.PC
(video camera,
: . . . + LiDAR)
| RasPi 2 RasPi 3 RasPi 1 | )
S 1 _——_—_ E— Oxts RT3003
-t A ) (RTK-GPS)
UDP - .
UDP PC Engines APU
1Gbps ethernet hub UDP (ITS-G5 network)
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Tests (RPM)

2400
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|
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MmCDC

Kooperativas brauksanas mini-
infrastruktura
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Merki

1. Nodrosinat standarta infrastrukturu
petijumiem:
. Kooperativo brauksanas algoritmu izstradei un
testésanai;
. Autonomo un “jaukto” brauksanas algoritmu izstradei

un testésanai, izmantojot supervised un reinforcement
learning pieeju.
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Kooperativas brauksanas mini-
infrastruktura (Jiao Tang Univ. Sanhaja)

Infrastruktira:

* Trase;

* Auto pozicijas
noteikSanas sistéma;

* Notikumu véstures
saglabasana;

* Web servisu
saskarne.

(c) Photo by Shanghai Jiao Tong University
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Prototips
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Auto pozicijas noteiksanas sistéma

85.254.250.74:5005

— (UDP)
Position server ] mlnICDC server

Car positions,
directions (UDP)

85.254.250.74:8080
| (HTTP webservice)
| Car positions,
directions
| (visual)
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lespéja un iniciativa:
Jauna disciplina robotu sacensibas “MCDC”

ELEKTRONIKAS UN
DATORZINATNU
INSTITUTS
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Paldies par uzmanibul!

Jautajumi?
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