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Outline

* Prerequisites

» 3-Click scenario generation with osmWebWizard.py
Network editing (junctions, filtering, traffic light types)
Creating traffic with individual flows

Opposite direction driving

Pedestrian crossings from scratch

« Traffic in search of parking
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Prerequisites

SUMO 1.13.0 for running simulations

Python: python.org/download/

Text Editor (i.e. notepad-plus-plus.org/ )

Data files: sumo.dir.de/daily/sumo2022_tutorial.zip

Documentation Tutorials FAQ Downloads Publications Developer Changelog Contact

4 A& / Tutorials
./

SUMO Tutorials

Note

Contents These tutorials assume minor compute

Beginner Tutorials

Beginner Tutorials

SUMO User Conference Tutorials
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http://www.python.org/download/
https://notepad-plus-plus.org/
http://sumo.dlr.de/daily/sumo2022_tutorial.zip
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osmWebW.izard

tools/osmWebWizard.py
OpenStreetMap network data
Random traffic

Configure

* Area
road types (new!)
Traffic modes
Traffic volume

Generate Scenario

» Fraction of through-traffic SN Highway
* Public Transport L m ’
» Scenario duration i1 primary v
. . . . seconaa o
 Building Shapes and Points-of-Interest (cosmetic) | o v
. . . R unclassified ]
Satellite background (cosmetic) [ R -
» Generated files allow rebuilding and adapting the . ing_street -
. e UNsUrfaced [
scenario EER service [
. ) H= raceway |
* Examp|e data in Ol_w:Lzard oL = bus_guideway [
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osmWebW.izard - Generated Files

« Scenario input
* osm. sumocfg: configuration file (load with sumo, sumo-gui)

e osm.net.xml: simulation network
* osm.passenger.trips.xml: passenger cars

* osm.view.xml: SUMO-gui settings for delay, colors,...

* Rebuilding:
* osm bbox.osm.xml:raw OSM data
* osm.netccfg: rebuild network and stops (netconvert)

* build.bat: rebuilt traffic (cars, persons, public transport schedule,...)

i DLR
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osmWebW.izard - Simulation

[ osm.sumocfg - SUMO v1_12_0+2004-7e2d656132

& File Edit settings Locate Simulstion Windows Help

@ > 4p] e S oo o —

E SN | —— )

S
% Ty
o I
ul
.‘ [

Loading done.
Simulation started with time: 0.00

Scale Traffic: 1%' B @

'Cherdm_ja\sip-svn-trunk\papers\DLR\SUMO_Conference2022\tutorial\2022-04-06-22-27-55\0sm.sumocfg’ loaded. o, 157 |%:5158.11, y:2212.90 |lat:52.441693, lon:13.560913

=
=]

E osm.sumecfg - SUMO v1_12_0+2004-7e2d65b133

[l File Edit Settings Locate Simulation Windows Help

@@ || > L] e I | o o —

Scale Traffic: 1% B @

- =

& O 5 & P |speedlarge

Q 10m
Loading done. |
Simulation started with time:

—

‘C\erdm_ja\sip-svn-trunk\papers\DLR\SUMO_Conference2022\tutorial\2022-04-06-22-27-55\osm.sumocfq' loader ., 157| |x:1674.13, y:3474.59 |lat:52.452397, lon:13.509293

DLR
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osmWebWizard - Simulation
* Network is an interpretation of filtered

OSM data
* heuristic interpretation of complex
intersections is challenging

» Traffic is random: 1538 vehicles

departing over 3600s
S N
: 1 \\

© openstreetmap
: w"% y R 1.
b Y

s E
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Network Editing - Join Junctions

Load network osm.net.xml
(open from sumo-gui with
CTRL+t)

Select mode (S)

Select cluster of junctions which
should become a single junction

press F7
optionally press F5 to update
save
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Network Editing - Join Junctions

- Example data in 02 _netedit

 run build.bat to adapt traffic to
changes

« On Windows, sumo-guli
must be closed!

L Original  lJoined

RouteLength 3946 3918
Speed 11.71 11.97
Duration 351 329
WaitingTime 35 16
TimeLoss 73 53
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osm.netaxml - NETEDIT w1_12_0+2243-58f10332714 - [m| X
“ File Modes Edit Lock Processing Locate TJools Windows Help |JJ_ ﬁDemand ‘ ‘_Data ||

It - ICLEERIEYY P I I
Network Edltlng Reduce j[a/oE»s @V ERSx47 HERE =8

Selection

-

* Load network osm.net.xml
(open from sumo-gui with
CTRL+t)

» Select mode (S)

« Shift-drag to select edges and e[ dmensa |

. . . & Network ]
junctions In rectangle N

(repeatedly) e

‘speed

 press 'Reduce’ button oo

* Save =
e | Visual 5caling
=

Apply selection

| K0 KN

 run build.bat to adapt traffic to
changes —
° On W|ndOWS, SumO-gL“ Tal[ Freedyaarims L

‘ Select parents |

must be closed! ‘”;}Js.ﬂ " A

‘ Select children

Q 1006m
|

all ~|| =

| Selection width:185.95 height:367.57 diagonal:411.93 x:320.24, y:595.68 |lat:32.426272, lon:13.490261
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Network Editing - Traffic light (fixed)

« Load network osm.net.xml e T S P
(open from sumo-gui with e Y 4
CTRL+t)

- traffic light mode (T) u_

« click joined junction e

* button 'Create'
« optionally press F5 to update
* save

« Background: The heuristic that guesses traffic lights based on signal
positions requires the initial join to succeed (or a simpler junction to start
with)

i DLR
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Network Editing - Traffic Light

- Example data in 02 _netedit

 run build.bat to adapt traffic to
changes

« On Windows, sumo-guli
must be closed!

______[Reduced ____|Traffic Light

RouteLength 2183 2183
Speed 11.25 11.03
Duration 198 203
WaitingTime 11 15
TimeLoss 39 43
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Network Editing - Traffic light (actuated)

e Load network osm.net.xml e da e f”‘“’“.’.s‘i"‘vagﬁ.? Elix s
(open from sumo-gui with - 3 - '
CTRL+t)

* inspect mode (I)

» click joined junction

* set tIType=actuated

« optionally press F5 to update
* save

« Background: The default traffic light type is 'static' but this can be changed
via options (F10)

i DLR
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Network Editing - Traffic Light

- Example data in 02 _netedit

 run build.bat to adapt traffic to
changes

 On Windows, sumo-gui
must be closed!

RouteLength 2183 2183
Speed 11.25 11.03
Duration 198 203
WaitingTime 11 15
TimeLoss

43

i DLR

2183
11.88
200
12
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Network Editing - Junction shape

B csmnctomt

* Load network osm.net.xml
(open from sumo-gui with
CTRL+t)

* inspect mode (I)
* rightclick joined junction
* "set custom shape"

 drag shape points, drag for new
points, shift-click deletes

o confirm with <ENTER>
e F5
e save

» Background: The heuristic that guesses junction shape may not always
reproduce the real shape.

» No significant impact on traffic metrics in this case

i DLR
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Traffic

« Example scenario traffic has random vehicular traffic (build.bat)

python "2SUMO HOMES\tools\randomTrips.py"
-n osm.net.xml

-0 osm.passenger.trips.xml

—--vehicle-class passenger --vclass passenger —--prefix veh
-—-trip-attributes "departLane=\"best\""

--min-distance 300

--lanes

--fringe-factor 5

-—-fringe-start-attributes "departSpeed=\"max\""
-—allow-fringe.min-length 1000

--validate

* Next: Add custom traffic flow

i DLR
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Vehicles
Demand Editing - Flow E——
& flow (from-to edges)
. = trip (from-to edges)
» Load network osm.net.xml (open from sumo-gui | @8 trip (From-to junctions)
Wlth CTR L +t) = vehicle (over route)
| #& vehicle (embedded route] [
b Demand MOde (F3) - flow (from-to edges)
. . % flow (from-to junctions)
Vehicle mode (V) B, flow (over route)
° ﬂOW (from_to edges) = flow (embedded route)

» click origin edge
» click destination edge |
| departLane "randﬂm |

|

|

color Iblue

» confirm with <Enter> |

departPos " base

» Configure flow properties: before creation or later | departSpeed | avg
In inspect mode ()
 save with <ctrl+shift+d> (or via file menu) ] Flow attributes |

terminate " end

» Edit osm.sumocfg to include new file

|
: =t
value="osm.passenger.trips.xml,flow.rou.xml"/> |
- Example datain 03 flow

i DLR
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Simulation- Flow

* Exponentially distributed headways between
insertions ("arrivals") correspond to a Poisson
Process.

 [EEEEETE has an expected rate of 1 veh/s
« Alternations in traffic density - bounded by road

capacity!
* insertion-queue affects spacing

[ osm.sumoctg - SUMO vi_12_0+2260-3e693cdcddb
File Edit Seitings Locate Simulation Windows Help

69
Wi He =
=& 9> @b N | oo [ ws. T T ek ] 3| | o m
@ Rl @ ©|cstoms @ =

‘Cherdm_ja\sip- k DLR\SUMO_Conference2022\tutorial\03_flows\osm.sumocfg' loaded. o 477 | |x:1239.41, 2175403 152436854, lon:13.503422

[& insertion-backlogged vehicles [2] fro... - O *
(= | ™ Multiplot
insertion-backlogged vehicles [#]
37.00
0.00
0.00 471.00
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Simulation- Flow

* insertion queue first builds due to insufficient insertion capacity, later *explodes*

due to road capacity.
* insertion queue smoothens out heterogeneity

AL [V=Ri oD eriod="exp(0. /)"

* increase insertion capacity with sumo option geiaiElslelElERe Sl Risle s | FIEm i e

@ insertion-backlogged vehicles [#] from network:

JJ = | ™ Muttiplot

insertion -backlogged vehicles [#]

- M@H\MMAMA /M\%A WWMM

301.00

@ insertion-backlogged vehicles [#] from network:

JJ (= e | ™ Muttiplot

insertion-backlogged vehicles [#]

o AL AMM | MMH%M

0.00 0.00 00

301.00
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B Configure Options

JOpUE geemetry.min-dist

Output

Opposite-Direction driving (1)

qats
TLS Building

Prepare network for opposite driving o Goming

Edge Removal

geometry.max-angle

geometry.min-radius
geometry.min-radius fix [

geemetry.min-radius.fic.railways [

geometry.junction-mismatch-threshold
Unregulated Modes

Load network osm.net.xml (open from sumo-gui

Pedestrian geometry.check-overlap.vertical-threshold

with CTRL+t) S R

Railway

Options (F10) ——

Visualisation

Processing -> opposites.guess -> check > OK

Report geometry.max-grade

Save Random Number geometry.max-gradefic [

Net. |ﬂne offset.disable-normalization (vl

ptstop-output.no-bidi [

| ¥

r= | Overlapped elements | offsetx

<=a| 1z =
He|p| offset.z

flip-y-axis [

r= | Internal attributes | roundabouts.guess vl

| id ||123493?#10_{}|| Bundabouts.visibility- g
| index || 0 | opposites.guess m
| speed || 13.89 | ibes.g i v

allow ym1 custom? fringe.guess
. . . lefthand
disallow - rail_fast ship and O

| width | defaur | speed.offset
| endOffset || 0.00 |

« Example data in 04 opposite [ m e

custemnShape
i DLR

speed.factor

iy
opposite 13234937400

. - e i
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Opposite-Direction driving (2)

Create some blocking vehicles

Demand mode (F3),

Vehicles (V)

Create trips, each with a single edge

Vehicle Stop mode (A)

Create a stop for each vehicle

save demand (CTRL+SHIFT+D) blockers.rou.xml

Example data in 04 opposite
» osm.sumocfg loads blockers
« 2.sumocfg loads blockers and extra flow

i DLR

Vehicles

T | Vehicles |

| »

|ﬂ trip (from-to edges) :I

ro | Parent vType |

(@ DEFAULTVEHTYPE  v|

ro- | Internal attributes

[ W Jo ]
calor Iyellow

| departLane " first |

" deporll T

- 1

Stops

| 45 stoplane

T | Internal attributes

friendlyPos  |[™ false

| posLat

¥ duratio 260000
||_ until

||_ extension "




Opposite-Direction driving (3)

Stopped vehicles reduce capacity

& &
r 4
o
Dl AN
! <.
0 A
I s
/
y &
P
2N
P

Eventually, traffic reroutes
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Pedestrian Crossing (1)

il  one74s656019#0 1

[[[[[[

Select mode (S)
Select edges around junction

right click edge -> lane operations ->
add sidewalk

 important: this automatically
prohibits walking on road lanes

Crossing mode (R)
click junction,
repeat 8 times:

* click edge

« <ENTER>

P Add Lane To Selected
7 Remove Edge From Selected

[ Show Parameter
Copy cursor position to clipboard

Copy cursor geo-position to clipboar

Shape pos: 19.92
Length pos: 19.92
Height 0.00 transform to restricted lane sy

Angle: 19653 ‘ ‘ ® Greenverge (front)

» Background: To avoid creating "islands",
click two edges + <ENTER>

i DLR
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Pedestrian Crossing (2)

Demand mode (F3)
Person mode (P)
personFlow
« click origin edge
» click destination edge
« <ENTER>
save with <CTRL+SHIFT+D> (or via File menu)

- Example data in 05 crossing

i DLR

Persons

oo~ | Persons

i
| || personFlow

i< | Parent vType

|8 DEFAULT_PEDTVPE

- .~ | Internal attributes
| i |£.3
color I],rellow

| departPos || base

. begin 000

0' Help |

ro- | Flow attributes

| terminate || end :I
| spacing || poisson :I
| end | 100000 |
| rate || 0d |
T | Person plans

E perscnTrip: edge-=>edge :I

| »
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Parking Search - Setup

» add synthetic parkingAreas
generateParkingAreas.py -n osm.net.xml -o parking.add.xml|
--random-capacity --keep-all
--edge-type.remove highway.motorway,highway.motorway _link

« every car must park at the end of their route
addStops2Routes.py -n osm.net.xml -r osm.passenger.trips.xmi
--parking-areas parking.add.xml -o parking.rou.xml --duration 3600

 add synthetic parking connectivity/visibility information
generateParkingAreaRerouters.py -n osm.net.xml -a parking.add.xml|
-0 rerouter.add.xml --opposite-visible --max-distance-alternatives 4000

« Example data in 06 parking
» generate everything with build.bat
i DLR
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Parking Search - Simulation

* Whenever a vehicle attempts to park and there is no capacity left, it selects
from a list of alternatives (defined in rerouter.add.xml)

» Wide range of parameters to configure search strategy

osm.sumocfg - SUMO v1_12_0+2338-37800459958 - a X

& Eie Edit setings Locate Simulation Window  Help =& x|
” [ HJ B[4 I |“ Time: _ JJ Delay (ms): 2;';. .-j ' ! ' ' ' ! ! ! ! ! HJ Scale Traffic: W_I;[HJ B @ ‘
& OB @ B [csome - @@

i DLR
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Conclusion

Use tools/osmWebWizard.py to get a quick start

Read the documentation / FAQ at http://sumo.dir.de/docs
Report any bugs you find to sumo-user@eclipse.org
Share your scenarios and results

 Talks to us. We are always looking for project partners! sumo@dir.de

i DLR
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