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PAR MUMS

datu analize, prieksapstrade, testésana datu automatiska apstrade, marsrutésanas
profilu izveide
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PREZENTACIJAS SATURS

Prieksvesture

Izpéte un analize

Datu apstrade

Rezultats

Izaicinajumi un nakotne



PRIEKSVESTURE
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TAGADEJA MARSRUTESANA

* |zveidota uz OSRM bazes, adaptejot @S I I'2 m
Jana setas celu datus un kategorijas

OSM formata un pielagojot profilu
. Patlaban%/i publiskie profili:

* auto
e gajeju @%
» Vairaki pielagoti profili (citi atruma
rezimi, izvairisanas, specifiski
atlautie/aizliegtie celu posmi u.tml.)

Vairak: developers.kartes.lv/routing



PRINCIPI

e Atrumi balstiti:
- cela kategorija (magistralais, galvenais,
brauktuve teritorija)
» seguma (asfalts atrak, grants lenak)
« atlautaja brauksanas atruma
« atrasanas vieta (apdzivota vieta Y/N)

2 oy




PROBLEMA

Brauciena ilguma prognoze neatbilst
realitatei...

..1pasi Riga




DATU AVOTS

Autosekosanas dati:

diennakti 2,5-10 tukstosi
auto (vairums Riga un
Pieriga)

Zinam atrasanas vietu,
brauksanas atrumu un
brauksanas virzienu




TIESSAISTES DATI

© -

(=) Sastrégumi
Posms Sobrid  Kav&jums
Meklét
Krustpils iela (Kaudzi3u - Maskavas) 07:35 05:10
Jarmalas gatve (Lazdu - Kurzemes prospekts) 05:53 05:00
Graudu iela (Dika - Vienibas gatve) 04:39 03:39
Vietalvas iela (Vestienas - Matisa) 04:12 02:54
Bruninieku iela (K. Barona - Brivibas) 04:11 02:51
Kuldigas iela (Daugavgrivas - Slokas) 03:16 02:36
Maskavas iela (Visku - Krustpils) 03:22 02:22
Daugavgrivas iela (Lilijas - Bullu) 02:59 02:11
Gaisa tilts (Krimuldas - Klijanu) 02:47 02:06
Dignajas iela (Stérstu - Ziepniekkalna) 02:34 01:49
Kalnciema iela (Dreilinu - Slokas) 03:19 01:48
Krasta iela (Turgeneva iela - Dzelzcela tilts) 02:46 01:46
Bullu iela (DzeguZu - Daugavgrivas) 02:03 01:39
Avotu iela (Stabu - Lacplésa) 02:29 01:32
Maskavas ielas pagrieziens uz Slavu ielu 03:22 01:26
Lubanas iela (Betona iela - Dreilinu aplis) 02:09 01:24
1 lapa no 29 Nakamie
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TIESSAISTES DATI

TieSsaistes dati atjaunojas reizi piecas
minutes

Potenciala iespéja — paplasinat
aplukojamos posmus, veidot jaunus

Skatities «jélos» datus
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Salu tilts (Lucavsala - Telts iela)
Caurbrauksanas laiks: 04:05

Kavéjuma laiks: 02:45

Normalais caurbrauksanas laiks: 01:20
Ticamiba: Virs vidgja

Datums: 2021-07-21 08:19:58

Lucavsala

T @k a c
OVagom



TIESSAISTES DATI

API (pa noteiktiem posmiem)

Stkak:
https://developers.kartes.
lv/trafficiam/
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https://developers.kartes.lv/trafficjam/
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Tiessaistes dati # panaceja
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IZPETE UN ANALIZE




VESTURISKIE DATI

Dati tiek uzkrati no 2012. gada

arsvara izmantojam atrumu analizei;
pilsétas netiesi parada ari satiksmes
intensitati



VESTURISKIE DATI
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Sakam darbu pie universala risinajuma

jebkuras teritorijas datu analizei

LIGATNE
Kompiien
% s

Mainigie:
* Jlelavaiareals
e Laika logs (datumi)

* Diennakts laika logs (stundas)



SASTREGUMA POSMU
ANALITZE

Bullu virziena uz Daugavgrivas
60

50
40
30
20

10

pirmd. 3:00 pirmd. 6:00 pirmd. 9:00 pirmd. 12:00 pirmd. 15:00 pirmd. 18:00 pirmd. 21:00

Laiks
Laiks pec GMT



LAIKA INTERVALU PRINCIPS

Darba diena sadalita piecos intervalos (ari «partrauktos»)
Piektdienas/brivdienas citi principi

Sastregumi celo -> lielaki laika logi: izlidzina
maksimalas/minimalas vertibas

OSRM T1patniba: katrs atruma profils = atseviska instance



DATU APSTRADE




TEHNOLOGIJA

' PostgreSQL #

9
b

Java




VESTURISKO ATRUMU POLIGONS

{ '_.-'r I-I.. N':: "--",I'l'l.[:l ‘“':- L% 1 s 'q_-!_,[},..G'-\:‘I'_I“U

> | FIAD
7 Garmems uﬂ EOLERENE H{‘l ik

. J?KalngaJe .A.dﬂzl _ . _é;i:f ;f.
2020. gada 5 g \i:iﬂ . AZl

il I.-_.f
o

arkalne
NES

‘ﬁ

februaris-aprilis -

159 miljoni GPS punktu

18 GB

JURMALA

= _ ,:.-_"_,_
L A5 =4 "_.a-"'.-F

tg-_—'_'__'_.-t} -

Spun mem; —

restez, RSP E!.,&B TES
e NOWEDS

s

=g
o™

&

“Kalnciems

"}%QI*‘ f&l

- 1
- - — 1 i _.d-:"_:-"-

O

e

thos-z=—""5(
o=t Fan::-P,s».zU-':--,~
NOVADS Jf%==

"'\-; s

0]
=
o,

IKSKrEE

Tums ups!
 EN - ) l:ﬁ
"' : ':.k.LIkIS PN

i L || _,

L GRe

Zakummza Q—

- 4
&
e

-\ Tindz

Hne ;-I- TESIHEER,

N{NADS ;;



PUNKTU PIESAISTE CELIEM

VIRZIENS UN LENKIS

GPS punktiem zinams brauksanas

virziens, kas jasalidzina ar celu virzienu
COMPASS/BEARING vs. DIR_MEAN

Ipasi batiski: krustojumos, daudzlimenu

skérsojumos, pievadcelu pieslegumos

Mekléjam: £10 metrus no cela ass un

+15 gradu virziena amplituda




CELU TIKLA
OPTIMIZACIJA

Atlasitas tikai nozimigie celi: ielas,

pasvaldibas, valsts un LVM celi

Paréjiem celiem atstati teorétiskie

atrumi, kas ir relativi zemi




ATRUMA APREKINZ\?}ANA N
t=—; t;=—
(¥ j V;

t =11 +12 + 13

1 +T2+2T3 T1 , T2 | T3




PROCESS

1. sadala celus segmentus
2. piesaista GPS punktus pie celiem (ap diennakti)

3. sarekina vidéjas vertibas celiem (ap diennakti)



REZULTATS




IZVEIDOTAIS

* lelam iegutas 5 vésturiska atruma vertibas (abos virzienos)

* [zveidoti pieci marsrutésanas profili un vésturiska atruma marsruta
API*, kas izmanto attiecigas nedélas dienas un diennakts laikam

atbilstoso atrumu

*pagaidam klienta risinajuma
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TUVINAJUMS

o/ M

atrums, km/h
—]-5
— 5 - 10
— 10 - 15
— 15 - 20
e 20 - 25
\ e 25 - 30
— 30 - 35
1 35-40
40 - 45
45 - 50
50 ~-55
55-60
60 - 65
65 - 70
70 - 75
v 75 - 80
f,, e 80 - 85
7 4—85-9%
—90-95

Q




ATRUMU MODELIS RIGA

Automasinu brauksanas atruma
noblde§ nci at!au'Ea atruma N =
darbadienas no rita ”\\\ s

Korelacija ar caurlaldlbu/segumu/ /
atlauto atrumu /

<22 km/h 0 km/h >18,5 km/h




Satiksmes intensitates ietekme uz
optimala marsruta veidosanu
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Satiksmes intensitates ietekme uz
optimala marsruta veidosanu

No rita
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IZAICINAJUMI UN NAKOTNE




NAKOTNES PLANI

* PROCESA/REZULTATA UZLABOSANA
* PUBLISKI PIEEJAMS SERVISS

* PROGNOZESANA/MASINMACISANAS



PROBLEMAS/UZLABOJUMI

Ne visiem celiem aprékinas vidgjie
atrumi:
e parak maz datu punkti

* ir datu punkti, bet parak lielas GPS
nobides

* ir datu punkti, bet nesakrit lenki
Risinajums?

* Elastigaka/gudraka piesaiste
* Interpolacija |

 Vienvirziena ielu nosacijums




PUBLISKS SERVISS

* Planojam ieviest BalticMaps portala un
mobilajas lietotnés ka nokluséto rezimu

* Navigacijas lietotne
* Publisks API

{"code":"0k","routes": [{"geometry":"g|tzIyfcrCbBFpBF |@B1APF@HBp@AF ? FAXEG | BKpF@R ? TNFEHFCDFANpD@ZBh@BnB@NF zD ?NFA@IAVHPhBB™ AA\\DXRV
{"metadata":{"datasocurce_names":["lua profile"]}, "nodes":
[2B66424,2066418,2066483,2066396,2066394, 2066383, 2066388, 2066378, 2066377, 2066285,2066284,2066251,2066250,2066249, 2066245, 20866241
5570,2065566, 2065565, 20865564 ,2065563, 2865562, 2065560, 2065553, 2065555, 2865554, 2065552 , 2865548, 2865545, 2865454 ,2065433, 2865451, 2065
[6,0,0,0,0,0,0,0,0,0,0,0,0,0,8,0,0,0,0,0,0,6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0],"speed”:
[13.7,13.8,13.8,14.1,14,13.9,13.3,12.1,13.6,13.7,13.9,15.4,13.3,13.9,13.9,13.8,14,14.3,14.4,13.6,12.4,13.9,16.2,13.8,13.4,13.9, 14
7,5.5,5.6,5.6,5.4],"weight":

[3.6,4.1,2.2,2.8,1.4,1.1,0.2,8.2,1.2,2.6,5.1,0.4,0.5,4.2,

GEM","legs":[{"annotation”

b683,2065682, 2065681, 2065688, 286
2865434 ,2065435], "datasources™:

.8,13.7,9.8,10.7,8.8,5.3,5.7,5.

2.9,1.5,3.8,0.6,0.9,2.3,0.3,3.9,0.3,2.7,0.5,11.9,4,2.5,1.2,1.1,1,0.7, 2. .1,3.5,38.2,6.9],"duration”
[4.1,4.6,2.5,3.1,1.6,1.1,6.2,8.2,1.3,2.8,5.3,0.4,0.5,4.4,3,1.6,3.9,0.6,0.9,2.5,0.4,4.1,8.3,2.9,08.5,12.5,4.2,2.6,1.2,1.1,1,0.7,2. ,4.4,3.7,48.1,1], "distance"
[55.991795,63.44537,34.501474,43.720211,22.450929,15.322868,2.668418,2.425557, 17. 620428 38. 469691 73. 6?582 6. 16594 6. 6?@265 61. 28 F,34.03075,4.977016,57.174298 ,4.

851146,48.04605%,6.7010872,173.513028,58.962415,36.709688,16.782847,15.679672, 14 Be5983, 19 883579, 36 837224,54.514382,18. 918194 29 p438,2.132488,4.388653,4.792874,
9.85292,15.26399,24.1835084,206.5670825, 222 866688 5. 399539]}J"5tep5"'[{"1ntersectlons"'[{”out"'e entry [true],"bearlngs [182], " n— 3 [24 18617,56. 96418],"bear1ngs"'
[9,18912?6]J”entry .['False,tr'ue,tr‘ue]J @}],"dr1v1ng side":"right", "geometry":"g|tzIyfcrChbBFpBF|@BLAPFEH", "mode" :"driving", "duration":16.7," maneuver"'{"bearlng_after"'182 "locatlon
[24.196267J56.964683],"bearing_before":6,”type":"depart"}J"ref":"Pl","weight":14.9,"d15tance".228.1,"name":"Pulkve\uel?ea Brie\udl7ea iela"},{"intersections":[{"out":4 ,"locatlon".[24.1959?,56.962?1],"bearings"
[15,45,98,188,255], "entry": [false,true,true,true,true],"in":0},{"ocut":2,"location":[24.108472,56.96273], "bearings":[90,186,270],"entry" :[false,false,true],"in":8},{"out":3, "location":

[24.18351,56.96279], "bearings":[0,90,180,276], " "entry": [true,false,false,true],"in":1},{"out":2,"location":[24.1033,56.96278], "bearings":[90,225,255], "entry": [false,false, true],"in":0},{"out":2,"location"
[24.10923,56.96253], "bearings":[75,180,255], "entry":[false,true,true],"in":8}], "driving_side":"right", "geometry":" totzIiecrCBp@@F ? FAX®G | BKpF@R 2 TNFEHTCDFANpD@ZBh@BNB@NFzD?

N", "mode" :"driving","duration":38.5, "maneuver":{"bearing_after":26@,"type":"turn","modifier":"right", "bearlng before":187,"location":[24.18597,56.96271]}, "weight":37,"distance" :465.2,"name" : "Hanzas iela"},
{"intersections":[{"out":2,"location":[24.09836,56.96244],"bearings":[@,908,180], "entry":[true,false,true],"in":1},{"out":2,"location™:[24.089836,56.962082], "bearings":[@,90,180], "entry":[false,false,true],"in":0},
{"out":ZJ"location":[24.69836,56.96946],”bearlngs :[@,98,188],"entry": [false,true,true],"in":8},{"out":1,"location":[24.89834,56.95993], "bearings":[0,1806,270],"entry":[false,true,true],"in":0},
{"out":2,"location":[24.89822,56.95932], "bearings":[38,185,195],"entry":[false,false,true],"in": @}, {"out":1,"location":[24.0978,56.95741],"bearings":[15,195,338]1, "entry™:

[false,true,true],”in" 6}],"drlv1ng side":"right", "geometry™:"gntzIwuarCFA@JAVH?hBB™ AAN\\DXRVLPBt@A™ BC™ @Ab@B\\HvAz@bAj@NI", "mode”: "driving","duration":45.4, "maneuver" :{"bearing_after":18@,"type":"end of
road","modifier":"left","bearing_before":267,"location":[24.09836,56.96244]}, "weight":43.5,"distance":614.9,"name" : "Eksporta iela"},{"intersections":[{"out":2,"location™:[24.89752,56.95699], "bearings"
[15,195J285],”enthy"'[false true,true],"in":8},{"out":1,"location":[24.8967,56.9572],"bearings":[135,315,345], "entry":

[false,true,true],”in":8}], "driving_side":"right", "geometry”:"elszIoparCG AADALCLGXQd@ _@t@ @ @ulfGEM", "mode":"driving","duration™:57.2,"maneuver":

T T g aftarn™ -89 "'I'wnn L M M A F T " " LI R "haarnarno BaeFrara™ s 2781 "laraF T qan" -9 BGFETD CA QCEeQOT1Y "yaaaght"-0AA 2 O "AIcFanla 299 7 "AmAamea™ e MY s ot mcart T A eI A" A "ty [ Frpiel "haarnrtinoce ™



PROGNOZESANA

* Patlaban balstas tikai uz nedélas dienu un
diennakts laiku

* lesp€jams, izstradat masinmacisanas
modeli, kas balstas uz:
* diennakts laiku
nedélas dienu
gadalaiku
laikapstakliem
svétku un pirmssvétku dienam u.c.



PALDIES
PAR UZMANTBU!

Sazinai:
Davis Valters Immurs davis.immurs@kartes.lv

SIA «Jana seta»
Krasta iela 105a, Riga, Latvija, LV-1019
+371 67317540. kartes@kartes.lv
www.kartes.lv
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