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 Lémums € informacija € dati

« Dati
— tiesa veida ieguti operativie dati
— netiesa veida iegati veésturiskie dati

» Optimizacija
— operativo datu apkoposSana un sakotnéja apstrade
— veésturisko datu apkoposana un uzkrasana



Darba téma

* Transporta lidzekla vadisanas process

— liels cilvekam vienpersoniski pienemamo [émumu
apjoms

— ne vien vadama transportlidzekla un ta pasazieru, bet
Srl crgj apkart esoso transportlidzek|u un cilvéeku
rosiba

* Risinajumi
— transporta plismu vadibas uzlabosana

— hoderiga papildus informacija katra atseviska
transporta lidzekla vaditajam, ka ari pasam
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Augsta [Tmena prasibas

Dazadu apkartéjo vidi, vadamo transportlidzekli un ta
vaditaju raksturojoso parametru fiksésana kustibas laika

Fikséto parametru analize realaja laika, ar mérki sniegt
noderigu informaciju vaditajam

Atlasitu fikséto parametru parsatisana realaja laika, ar
merKki veikt so datu koplietosanu

Fikséto parametru uzkrasana, ar iespé€ju veikt vélaku
padzilinatu datu analizi, ieskaitot notikusa
datorsimulaciju



Tehniska risinajuma ierobezojumi

« Parametru nolasisana, izmantojot viedos sensorus
(smart sensors), kuri veic ieguto datu prieksapstradi un
nodod talak jau apstradatu rezultatu

« Pé&c iespégjas minimala integracija ar transporta lidzekla
infrastruktdru (viegla montaza/demontaza, péc iespégjas
mazaka atkariba no konkréta transporta lidzekla modela)

« Plasa pielietojuma mobilas datortehnikas izmantosana
datu uzkrasanai un reala laika analizei (portativais PC
tipa dators, viedtalrunis, atseviskos gadijumos - iegulta
lekarta)
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Statiski un mobili sensori

« Sensors - ierice, kuras uzdevums ir noteikt kada objekta fizikalo
stavokli vai ta fizikalo kvalitati un parveidot to datora ieejas signala.
Parasti sensors generé analogsignalu, kas pirms ta ievadiSanas
datora ar analogdiskréto parveidotaju tiek parvérts par ciparsignalu.
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Dazadas pieejas sistémas izveidel

« Visparéja pielietojuma mobila « Speciali izstradata iegulta iekarta un
datortehnika un aréji sensoru integréti sensoru moduli
moduli — lauj veidot sistému konkrétiem
— noderiga sakotné&jiem uzdevumiem, balstoties uz sakotnéjos
eksperimentiem un testiem eksperimentos izstradatajam metodikam

SD karte




Aktivitates 1. studiju gada |

Papildinatas zinasanas CE (computer engineering) joma

Apgatas potenciali izmantojamas tehnologijas

Realizéts mazaka apjoma apaksprojekts, kur bija iespéjams praktiski
parbaudtt izvéléto tehnologiju piemérotibu

Sadarbiba ar Latvijas Universitates iegulto sistému un sensoru laboratoriju,
ka art sabiedrisko organizaciju Autoliste, izstradata un pasakuma
Autochase: eVocation (24.05.2008) norises kontrolé izmantota
piedzivojumu saciksu kontroles sistéma uz bezvadu sensoru tikla
mezgluTmote Sky bazes




Aktivitates 2. studiju gada

Monitoréjamo raksturlielumu izpéte
— auto dati
— auto vaditaja dati
— apkartéjas vides dati

Pedagogiskais darbs
— kurss levads digitalaja projektéesana

Konference

— Informacijas ieguve no attalinatiem bezvadu sensoru tikliem - Latvijas
Universitates 67. konference (06.02.2009)

Plani
— zinojuma un publikacijas sagatavoSsana Computer Days — 2009 |
Kompiuterininky dienos — 2009 (25/26.09.2009)



Aktivitates studiju partraukuma laika

« Darbs EDI
— pétnieka v.i./asistents Diskrétas signalu apstrades laboratorija

« Daliba projekta VieSenTIS
— 2009/0219/1DP/1.1.1.2.0/09/APIA/VIAA/020

« Daliba CarMote grupa

— viedas transporta sistémas, auto ka mobila sensoru tikla mezgli, V2V,
V2l

RoadMic

« Referats zinatniskaja vasaras nometné Smithy of Ideas 2010
Lietuva

« Publikacija / konference
— NDT 2010, Praga, Cehija, 07.-09.07.2010



Aktivitates 3. studiju gada |
LynxNet

Probléma
— datu ieguve no mobiliem objektiem (lGSiem)

Risinajums
— aparatldras un programmatiras komplekts
— datu nolasiSana, uzglabasana, parsatisana

Aktivitates
— sistémas arhitektdra (Reinholds)
— aparatdra (Artis, Leo)
— programmatuara (Atis, Girts)

Merki
— kopa ar LVMI Silava parstavjiem izveidot
originalu praktisku risinajumu
— sagatavot zinatnisko publikaciju konferencei
REALWSN 2010




Aktivitates 3. studiju gada Il

Potroid

« (Cela seguma monitorings - RoadMic témas turpinajums

« HW/SW platforma — Android viedtalruni ar
akselerometriem

« Dazadi auto, dazadi viedtalruni, dazadi sensori...
« Detalizétak — MobiSensor 2011 prezentacijas slaidos

- Mans iequldijums
— praktisko eksperimentu tehniskais nodrosinajums
— algoritmi bedru detektésanai realaja laika




Aktivitates 3. studiju gada Il

Grand
Cooperative
Driving
l::h.alhz-ru;.;-

Grand Cooperative Driving Challenge - Lielais Kooperativas Autovadisanas
|zaicinajums
— starptautiskas sacensibas 2011. gada pavasari Niderlandée
— komandas no Vacijas, Zviedrijas, Niderlandes, Turcijas, Spanijas, Kanadas, ASV, ka ar
Latvijas

Uzdevums
— péc iespé€jas efekiivak un precizak vadit automobili dazados satiksmes scenarijos

Lomu sadalijums
— dators novéro apkartéjo vidi, kontrolé paatrinajumu un atrumu
— cilveks stiré, ja nepiecieSams, iejaucas art atruma kontrolé

Merkis
— péc iesp€jas droSa un ekonomiska satiksme uz publiskiem celiem

Mans iequldijums
— sistemanalize
— GPS pozicionésanas un preciza laika risinajums
— legulta iekarta auto vadibas sasaistei ar datoru




* Prezentacija konferencei MobiSensor 2011...
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Research domain

« Road infrastructure as blood vessels

 Participatory sensing for data collection
« Manual versus automatic reporting
« General purpose versus customized embedded devices



Existing solutions

Motes with accelerometers but only for data collection (BusNet)

Embedded computers with external accelerometers for real time data
processing (Pothole Patrol)

Smartphones with external accelerometers for real time data processing but
using very simple algorithms (Nericell, TrafficSense)

Smartphones with built-in accelerometers in client-server solution with
partial server side data processing (system developed at National Taiwan
University)

Offline data mining using complicated data processing algorithms (approach
developed at University of Jyvéskylé)



Technical requirements

Detection of the potholes in real time during
driving in different four-wheel vehicle types

Different Android OS based smart-phones with
accelerometer sensors as hardware/software -
platform

Enough resources for native communication
tasks at an adequate quality level

Calibration or self-calibration functionality for
adaptation to different vehicles




Our approach

Marking of ground truth using Walking GPS approach
Test drive session (10 laps) with 4 different smart-phones
Processing of collected data using selected algorithms

Statistical analysis in context of marked ground truth and previous
developed RoadMic methodology
Used terminology

— true positives - >=4 events during 10 laps within <= 15 radius

— true hits — event detected within <=15m to nearest ground truth item

.............
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Total 108 105

4.4km long test track with marked and classified ground truth



Algorithms |

 Z-THRESH « Z-DIFF
— thresholding the acceleration — fast changes in vertical
amplitude at Z-axis acceleration data
— events represented by values — events represented by two
exceeding specific thresholds consecutive measurements
— information about Z-axis with difference between the
position of accelerometer is values above specific threshold

known level




Algorithms |

. STDEV(2)

— standard deviation of vertical
axis acceleration

— previously used for data post
processing

— the window sizes and specific
threshold levels had to be
determined

G-ZERO

L5

0.5

events characterized by specific
measurement tuple

vehicle in a temporary free fall

data could be analyzed without
information about exact Z-axis
position of the accelerometer



Evaluation |

Class Z-THRESH Z-DIFF

Z'THRESH ¢ Z'DIFF Large potholes 3 (100%) 3 (100%)

. . Small potholes 15 (83%) 16 (89%)

- Optlmal Value 049 - Optlmal Value 029 Pothole clusters 25 (83%) 27 (906

— 78% true positives — 92% true positives Gaps 31(18%) || 36 (90%)

. . Drain pits 10 (39%) 17 (100%)

— 76% true hits — 77% true hits Total 83 (18%) || 99 (92%)
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. STDEV(2)
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Evaluation |l

optimal window size 20

81% true positives
76% true hits
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G-ZERO

— optimal value 0.8g
— 73% true positives

— 76% true hits

e=b==true positives

==gr=true hits
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Class STDEV(Z) || G-ZERO
Large potholes 3 (100%) 3 (100%)
Small potholes 16 (89%) 14 (78%)
Pothole clusters 27 (90%) 27 (90%)

Gaps 30 (75%) 27 (68%)

Drain pits 11 (65%) 8 (47%)
Total 87 (817%) 79 (73%)
=== true positives
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« Thank you for your attention!

« Some pictures from our field experiments:

e
i

Marking of ground truth Android smart-phones RoadMic equipment

* Now it is time for questions and discussion...



» Atpakal pie aktualas situacijas...

« Mérkis - I1dz 30.09.2011

— sagatavot un iesniegt promocijas darba
melnrakstu

— nokartot promocijas eksamenu datorzinatnés
un svesvaloda



Sausais atlikums |

16.05.2008 Daugavpils Universitates 50. starptautiska zinatniska konference (Latvija)
Bezvadu sensoru tiklu izmantoSana piedzivojumu sacikSu norises kontrolé

06.02.2009 Latvijas Universitates 67. konference (Latvija)
Informacijas ieguve no attalinatiem bezvadu sensoru tikliem

18.06.2010 Scientific summer camp “Smithy of ldeas 2011" (Lietuva)
Road Roughs Detection Using Microphones

08.07.2010 NDT 2010: The 2nd International Conference on '‘Networked Digital
Technologies' (Cehijas Republika)
RoadMic: Road Surface Monitoring using Vehicular Sensor Networks with Microphones

20.10.2010 Viedo sensoru un biofotonikas seminars (Latvija)
Automobilis kd mobils bezvadu sensoru tikla mezgls datu ieguvei

27.05.2011 Viedo sensoru un kvantu skaitloSanas seminars (Latvija)
Latvijas komandas pieredze viedo auto izaicinajuma GCDC

29.06.2011 MOBISENSOR 2011: The 2nd International Workshop on Mobility in Wireless
Sensor Networks (Spanija)
Real Time Pothole Detection using Android Smartphones with Accelerometers
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« Paldies par uzmanibu!
 Laiks jautajumiem un diskusijai...

« Jautajumus, protams, drikst uzdot art vélak
— artis.mednis@edi.lv




