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Robotika

» Balstas uz vairakiem valiem
— mechanical engineering
— electronic engineering
— computer science
— artificial intelligence
— systems engineering
— bionics
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http://www.youtube.com/watch?v=gOkXRXZIFxs




Sastavdalas

Power source
Actuation
Sensing
Manipulation ‘/
Locomotion -
Environmental interaction and navigation
Human-robot interaction




Power source

Electric batteries

Pneumatic (compressed
gases)

Hydraulics (liquids)
Flywheel energy storage

Organic garbage (through
anaerobic digestion)

Faeces (human, animal)




Actuation

Electric motors
Linear actuators (hydraulic, pneumatic)
Series elastic actuators (springs)

Air muscles i motor )
Muscle wire
Electroactive polymers
Piezo motors

Elastic nanotubes

Knee motor

Ab/Adduction
joint
Encoder mount



Sensing

Touch

— conductive fluid contained by an elastomeric skin
— Impedance-measuring device

Vision

— visible light
— infrared light
LIDAR
RADAR

SONAR




Manipulation

« Mechanical grippers
— two fingers which can open and close

« Vacuum grippers
— simple astrictive devices
— can hold very large loads

» General purpose effectors
— like humanoid hands
— 20 degrees of freedom
— hundreds of tactile sensors




Locomotion

Rolling robots * Snaking
Two-wheeled balancing robots « Skating
One-wheeled balancing robots « Climbing
Spherical orb robots «  Swimming
Six-wheeled robots » Sailing

Tracked robots

Walking applied to robots
ZMP Technique

Hopping

Dynamic balancing
Passive dynamics

Flying




Environmental interaction
and navigation

» Autonomous operation in a dynamic
environment

* Navigation hardware and software

» Self-controlled cars
— GPS
— RADAR
— LIDAR
— cameras
— Inertial guidance systems




Human-robot interaction

» Speech recognition
» Robotic voice

» Gestures

» Facial expression
* Artificial emotions
* Personality

http://www.youtube.com/watch?v=8KRZX5KL4{A
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Kooperativa brauksana / GCDC

« Katrs pats par sevi versus sadarbiba
kopiga mérka sasniegsanai:

Cooperative
— DARPA Urban Challenge s 8
— Grand Cooperative Driving Challenge
(GCDC)

« GCDC organizatori:

— The Netherlands Organization for
Applied Scientific Research (TNO)

— High Tech Automotive Systems (HTAS)

« GCDC projekta attistiba:
— sakums — 05/2009
— seminari — 05/2009; 12/2009; 01/2011
— pirmas sacensibas — 05/2011




GCDC Team Latvia

° Orgar"zécuas F ELSEKTRO%IKAS UNODgORZIgéTNU INSTITUES
— Elektronikas un datorzinatnu institats (EDI)
— Latvijas Universitate (LU)
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* Projekti:
— ESF projekts Nr. 2009/0219/1DP/1.1.1.2.0/09/APIA/VIAA/020: VieSenTIS
— VPP projekts Nr. 2: IMIS

« Cilvéki:
— Leo Selavo — projekta vadiba
— Andris Gordjusins — auto kontrole
— Georgijs Kanonirs — pozicionéSana
— Vadims Kurmis - komunikacija
— Artis Mednis - sistémanalize
— Girts Strazdins - algoritmi
— Reinholds Zviedris — lietotaja saskarne




Sistémas arhitektura
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leskats aparatlra

« Auto kontrole
— elektroniska akseleratora kontrole
— pneimatiska bremzu kontrole
— lietotaja saskarne ka iegulta iekarta

« PozicionéS8ana / precizs laiks
— 2x DGPS ar EGNOS atbalstu
— 1x GPS ar 1PPS atbalstu

« Komunikacija
— marsrutéetajs PCEngines ALIX.2D2
— operéetajsistema OpenWRT Linux
— modificéti Atheros WLAN dzini




leskats programmattra

Pasaules modelis tiek atjaunots, izmantojot
— citu atsutitus datus
— pasu noméritus datus

PlanoSanas process tiek aktivizéts
— periodiski
— pie noteiktam izmainam pasu nomeéritajos datos

Planotaja darbibas ar pasaules modeli:
— stavok|u optimizacija
— nosacijumu parbaude
— optimala atruma rezima izvéle

Auto kontroles process izvéléto atruma reZimu
partulko atbilstosas aktuatoru komandas

Komunikacija

Pasaules modelis

N

T

Planotajs

Auto kontrole
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Citas komandas

« Vacija, Niderlande, Spanija, Zviedrija,
Kanada, Latvija, Turcija, ASV —
pavisam 8 valstis, t.sk. apvienotas
komandas

« VW, Audi, DAF, Citroen, Volvo, Smart,
Mazda, FIAT, Scania — pavisam 9 auto
markas, no maza viegla auto lidz
lielam smagajam auto

» Uzvarétaji — team AnnieWay /
Karlsries tehnologiju institts (Vacua
VW Passat) pm L]




GCDC nakotnes perspektivas

 Irizteikta interese turpinat:
— NO €sS0S0 organizatoru puses
— no citu potencialo organizatoru puses
— no esoso dalibnieku puses

 Atklati jautajumi:
— intervals starp secigiem pasakumiem
— jaunu dalibnieku piesaiste
— finanséjums ©

* Provizorisks mérkis (tobrid):

—GCDC 2013...



Atsevisku
elementu
integraciju
vajag uzsakt
laicigi...

Caurmeéra
konkréts darbs
tomér prasa vairak
laika, neka sakuma
skiet...

Kad pasam pietrikst ideju,
vajag paskatities apkart —
ilespejams, ka Tavu problemu
kads cits jau ir atrisingjis...

Detalizéts visu iesp&jamo
problémsituaciju risinasanas
plans varbat art nav
nepiecieSams, bet pilnigi
bez ta iztikt art nevar...




Vairak informacijas

« GCDC home page (www.gcdc.net)

* S
¢ S

nort technical paper (http://ej.uz/4s5w)

nort team video (htip://ej.uz/6emv)

« Full technical paper (http://ej.uz/9rde)
« Full team video (http://e].uz/66ne)
« Full organizator’s video (http://ej.uz/rzdd)




