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Va(t+ 1) = vp(t) + an(t) x At (1)
Xp(t+ 1) = x,(t) + vi(t) x At + %a,,(t)Azt (2)
ant1(t+ 1) = A[va(t) = Vs (1)] 3)

X (12) kadmah%Ead, X (3) RARBHED

o FMAMKE (hikf, #A. 2E) R E—4r AR R

o BIA EAmAIIRE . WEGH AT A THMAE R, LTHERAHAX
#

sk 0 25 5 A ) B
BHHRBLRFE B#H %6 W 5/ 56



AR

o MM A RIFMNSH, 4o At,v,(0), x,(0), a,(0)
o TEIR: FIM A LA |4y A4 R utE], £ I A
o MALARA £ H SIRA (hoik? Mik?)
o SRl AX (1-3) BAEAE. 152 F foimik
o WRBEFMEMN LATKAE

HhRBRE B 56 6 /56



@ FespInBEA a9y AL
Q Lsu
© R A A SUMO

Q 7R E A5 £ 44 MATSIm

«0>» «F>r» «=)>r» «

it
-
it

A 7/56
7/56



FARE Ak E A

@ PTV Vissim
e AIMSUM

@ Paramics

HHBRFE B %6 % 8 /56



AIMSUN &9 3R Bt 452 7

o A F Gipps 7

Va(t+ T) = vu(t) +3.6[2.5a, T(1 — V"T(nt)) 0.025 + VHT(:)]
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Simulation

Space-continuous and time-discrete vehicle movement

Different vehicle types

Multi-lane streets with lane changing

Different right-of-way rules, traffic lights

A fast openGL graphical user interface

Manages networks with several 10,000 edges (streets)

Fast execution speed (up to 100,000 vehicle updates/s on a 1GHz machine)
Interoperability with other application at run-time

Network-wide, edge-based, vehicle-based, and detector-based outputs
Supports person-based inter-modal trips
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@ Includes all applications needed to prepare and perform a traffic simulation
(network and routes import, DUA, simulation)

@ Network Import: Imports VISUM, Vissim, Shapefiles, OSM, RoboCup, MAT-
sim, OpenDRIVE, and XML-Descriptions; Missing values are determined via
heuristics

@ Routing: Microscopic routes - each vehicle has an own one; Different Dynamic
User Assignment algorithms

@ High portability: Only standard C++ and portable libraries are used; Packages
for Windows main Linux distributions exist

@ High interoperability through usage of XML-data only
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traffic lights evaluation

route choice and re-routing

evaluation of traffic surveillance methods
simulation of vehicular communications

traffic forecast

etc.
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sumo The microscopic simulation with no visualization; command line application

sumo-gui The microscopic simulation with a graphical user interface

netconvert Network importer and generator; reads road networks from different formats
and converts them into the SUMO-format

netedit A graphical network editor.

netgenerate Generates abstract networks for the SUMO-simulation

duarouter Computes the fastest routes through the network, importing different types of
demand description. Performs the DUA

jtrrouter Computes routes using junction turning percentages

dfrouter Computes routes from induction loop measurements

marouter Performs macroscopic assignment

od2trips Decomposes O/D-matrices into single vehicle trips

polyconvert Imports points of interest and polygons from different formats
and translates them into a description that may be visualized by sumo-gui

activitygen Generates a demand based on mobility wishes of a modeled population

emissionsMap Generates an emission map

emissionsDrivingCycle  Calculates emission values based on a given driving cycle

Additional Tools There are some tasks for which writing a large application is not necessary.

Several solutions for different problems may be covered by these tools.
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MSCFModel.cop
MSCFModel.h
MSCFModel_ACC.cpp
MSCFModel ACC.h
MSCFModel CACC.cpp
MSCFModel CACCh
MSCFModsl_CC.cpp
MSCFModel_CCh

MSCFModlel_Daniell.cpp

MSCFModel_Daniell.h

MsCFModel
MSCFModel_IDM.cpp
MSCFModel_IDM.h
MSCFModel_Kerner.cpp
MSCFModel_Kernerh
MSCFModel_Krauss.cop

MSCFModel_Krauss.h
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MSCFModel_Krauss.cpp
MSCFModel_Krauss.h
MSCFModel_KraussQrig1.cpp
MSCFModel_KraussOrig1.h
MSCFModel_KraussPS.cpp
MSCFModel_KraussPS.h
MSCFModel KraussX.cpp
MSCFModlel_KraussX.h
MSCFModel PWag2009.cpp
MSCFModel_PWag2009.h
MSCFModel_Rail.cpp
MSCFModel_Rail.h
MSCFMadel_ SmartSK.cpp
MSCFModel SmartSK.h
MSCFModel W39.cpp
MSCFModel_W399.h
MSCFModel_Wiedemann.cpp

MSCFModel_Wiedemann.h
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o Kai Nagel 4 F69H PR, B & X 5 3842 B #7248 (VSP, TU Berlin)
o Kay Axhausen ARl F49 B A, ZBMX] 5 & %52 pr (IVT, ETH Zurich)
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[ scenario

data ]-' [executlon]-[ scoring ]TI[ ana\yses]

scenario data: description of infrastructure (road network, transit schedule, ...) and agents.

execution: Agents' travel plans are executed in parallel.
A.k.a.: mobsim (mobility simulation), synthetic reality, network loading, traffic flow simulation

scoring: each executed plan obtains a score.
replanning: some agents change plans or create new ones.

analyses: traffic volumes, average speeds, utility changes, emissions, accessibility, ...
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o RAKIRAE
o il M %% 4% (network.xml)
o % K% 3% (population.xml)
o Bt& %% (config.xml)

o HLibiiE

o N X #H% (transitSchedule.xml, transitVehicles.xml)

o #AFIE (facilities.xml)
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network.xml 7= %)

<?xml version="1.@" encoding="utf-8"?>
<IDOCTYPE network SYSTEM "http://www.matsim.org/files/dtd/network_v2.dtd">

<network>

<nodes>
<node id="1" x="2000" y="1000" />
<node id="2" x="4000" 1500" />

<node id="3" x="3000" y="3000" />
</ﬁ$&es>
<links capperiod="01:00:00">

<link id="1" from: to="2" capacity="1800" freespeed="13.88" permlanes="1" modes="car" />
<link id="2" from to="1" capacity= freespeed="13.88" " modes="car" />
<link id="3" from to="3" capacit freespeed="22.22" " mode: ar" />
<link id="4" from="3" to="2" capacit freespeed="22.22" permlanes="1" modes="car" />
</links>
</network>
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population.xml 7= 15]

<?xml version="1.0" encoding="utf-8"?>
<IDOCTYPE population SYSTEM "http://www.matsim.org/files/dtd/population_v6.dtd">
<population>
<person id="1">
<attributes>
<attribute name="employed" class="java.lang.Boolean" >true</attribute>
</attributes>
<plan score="140.00982053869416" selected="yes">
<activity type="home" 1link="1112" x="890.0" y="685.0" end_time="07:43:56" />
<leg mode="car" dep_time="07:18:16" trav_time="00:01:40">
<route type="links" start_link="1112" end_1ink="2223" trav_time="00:31:40" distance="14403.0">1112 1222 2223</r
</leg>
<activity type="work" 1ink="2223" x="1802.@" y="2782.0" end_time="17:09:02" />
dep_time="17:43:36" trav_time="00:05:00">
links" start_1ink="2223" end_link="1312" trav_time="00:27:32" distance="12573.0">2223 2313 1312</r

<route type=
</leg>
<activity type="shopping" link="1312" x="1802.0" y="2782.0" end_time="17:42:02" />
<leg mode="car" dep_time="17:43:36" trav_time="00:05:00">
<route type="links" start_link="1312" end_link="1112" trav_tim
</leg>
<activity type="home" 1ink="1112" x="890.0" y="685.0" />
</plan>
<plan ...>

"00:04:15" distance="3127.0">1312 1211 1112</r¢

</person>

</population>
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population.xml =] (cont.)

<?xml version="1.0" encoding="utf-8"?>
<!IDOCTYPE population SYSTEM "http://www.matsim.org/files/dtd/population_v6.dtd">
<population>
<person id="1">
<attributes> N
<attribute name="employed" class="java.lang.Boolean" >true</attribute>
</attributes>
<plan score="140.00982053869416" selected="yes">
<activity type="home" link="1112" x="890.0" y="685.0" end_time="07:43:56" />
<leg mode="car" dep_time="07:18: trav_time="00:01:40">
<route type="links" start_link="1112" end_link="2223" trav_time="00:31:40" distance="14403.0">1112 1222 2223</r
</leg>
<activity type="work" link="2223" x="1802.0" y="2782.0" end_time="17:09:02" />
<leg mode="car" dep_time="17:43:36" trav_time="00:05:00">
<route type="links" start_link="2223" end_link="1312" trav_time="00:27:32" distance="12573.0">2223 2313 1312</r
</leg>
<activity type="shopping" 1ink="1312" x="1802.0" y="2782.0" end_time="17:42:02" />
<leg mode="car" dep_time="17:43:36" trav_time="00:05:00">
<route type="links" start_link="1312" end_link="1112" trav_time="00:04:15" distance="3127.0">1312 1211 1112</rc
</leg>
<activity type="home" link="1112" x="890.0" y="685.0" />
</plan>
<plan ...>

</person>

</population>
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population.xml =] (cont.)

<?xml version="1.0" encoding="utf-8"?>
<!DOCTYPE population SYSTEM "http://www.matsim.org/files/dtd/population_v6.dtd">
<population>
<person id="1">
<attributes>
<attribute name="employed" class="java.lang.Boolean" >true</attribute>
</attributes>
<plan score="140.00982053869416" selected="yes">
<activity type="home" 1ink="1112" x="890.0" y="685.0" end_time="07:43:56" />
<leg mode="car" dep_time="07:18:16" trav_time="00:01:40">
<route type="links" start_link="1112" end_link="2223" trav_time="00:31:40" distance="14403.0">1112 1222 2223</r
</leg>
<activity type="work" 1ink="2223" x="1802.0" 2782.0" end_time="17:09:02" />
<leg mode="car" dep_time="17:43:36" trav_time="00:05:00">
<route type="links" start_link="2223" end_link="1312" trav_time="00:27:32" distance="12573.0">2223 2313 1312</r
</leg>
<activity type="shopping" link="1312" x="1802.0" y="2782.0" end_time="17:42:02" />
<leg mode="car" dep_time="17:43:36" trav_time="00:05:00">
<route type="links" start_link="1312" end_link="1112" trav_time="00:04:15" distance="3127.0">1312 1211 1112</ro
</leg>
<activity type="home" 1ink="1112" x="890.0" y="685.0" />
</plan>
<plan ...>

</person>

</population>
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transitSchedule.xml =45

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE transitSchedule SYSTEM "http://www.matsim.org/files/dtd/transitSchedule_v1.dtd">
<transitSchedule>
<transitStops>
<stopFacility id="1" x="1050" y="1050" linkRefId= "11" name="Aadorf" />
<stopFacility id="2" x="2050" y="2940" linkRefId= "12" name="Beweiler"/>

</transitStops>
<transitLine id="Blue Line">
<transitRoute id="outbound">
<transportMode>train</transportMode>

<routeProfile>
<stop refl departureOffset="00:00:00"/>
<stop refl arrivalOffset="00:03:20" departureOffset="00:04:00"/>

arrivalOffset="00:09:00" />
N

</route>

<departures>
<departure id="01" departureTime="06:00:00" vehicleRefId="tr_1" />
<departure id="02" departureTime="06:15:00" vehicleRefI tr.2" />

<departure id="03" departureTime="06:30:00" vehicleRefId="tr_1" />
</departures>
</transitRoute>
</transitLine>

</transitSchedule>
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o IARIT4E/4EREFHITH (‘actstart’, ‘actend’)

o EARITHL/ 4 R EAAL (leg)(‘departure’, ‘arrival’)

o EIMIEN/BE B AL (‘enter link’, ‘left link)
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ActivityStartEvent
ActivityEndEvent

\PersonDepartureEvent PersonArrivalEvent &
PersonEntersVehicleEvent

PersonLeavesVehicleEvent

VehcheEntersTrafflcEvent VehicIeLeavesTrj icEvent
T\

LinkLeaveEvent LinkEnterEvent LinkLeaveEvent LinkEnterEvent
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<event
<event
<event
<event
<event
<event
<event
-.. more enter link /
<event
<event
<event
<event
<event

<event
<event
<event
<event
<event
<event 64333.0"
<event 64434.0"

. more enter link /
<event ti
<event
<event
<event
<event

HhRBRE B

ctend" person="‘\88" 1ink="1112" actType="home" />
type="departure" person="188" 1ink="1112" legMode="car" />

type="PersonEntersVehicle" person="188" vehicle="188" />

type="vehicle enters traffic" person="188" 1link="1112" vehicle="188"
P eft link" vehicle="188" link="1112" />

type="entered link" vehicle="188" 1link="1222" />

type="left link" vehicle="188" link="1222" />

left link events

type="entered 1link" vehicle="188" link="2324" />

ehicle leaves traffic" person="188" link="2324" vehicle="188"

ersonLeavesVehicle" person="188" vehicl: 188" />

rrival" person="188" 1ink="2324" legMode="car" />

type="actstart" person="188" 1link="2324" actType="work" />

type="actend" person="188" 1ink="2324" actType="work" />
eparture” person="188" link="2324" legMod
ersonEntersVehicle" person="188" vehicl:

t eft link" vehicle="188" link="2324" />

type="entered link" vehicle="188" linl

type="left link" vehicle="188" link="2423" />

left link events

type="entered link" vehicle="188" link="1112" />

type="vehicle leaves traffic" person="188" 1link="1112" vehicle="188"
ersonLeavesVehicle" person="188" vehicl:
type="arrival" person="188" link:
type="actstart" person="188" 1link="1112" actType="home" />

networkMode="car"

networkMode="car"

network%dﬁ "car"

networkMode="car"
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<event time="21600.0" type="TransitDriverStarts"
driverId="pt_tr_1_1" vehicleId="tr_1" transitLineId="Blue Line" transitRouteId="1to3" departureId="01" />
<event time H "departure" person="pt_tr_1_1" link />
<event tim .e" ersonEntersVehicle" person="pt_tr_1_1" vehicle="tr_1" />
<event timi .e" ehicle enters traffic" person="pt_tr_1_1" 1link="11" vehicle="tr_1" networkMode="car"
<event time= .0" type="VehicleArrivesAtFacility" vehicle="tr_1" facilit delay="Infinity" />
<!-- vehicle is at first stop, a passenger enters -->
<event tim type="PersonEntersVehicle" person="298" vehicle="tr_1" />
<event tim type="VehicleDepartsAtFacility" vehicle="tr_1" facility= delay="0.0" />
<event timi eft link" vehicle="tr_1" link="11" />
<event tim ntered link" vehicle="tr_1" link="12" />
<event time= type="VehicleArrivesAtFacility" vehicle="tr_1" facility="2a" delay="1.0" />
<!-- vehicle is at second stop, passenger exits -->
<event time=" .o" type="PersonLeavesVehicbe" person="298" vehicle="tr_1" />
<event .o" "VehicleDepartsAtFacility" vehicle="tr_1" facility="2a" delay="-39.0" />
<event .0" type="left link" vehicle="tr_1" link="12" />
<event .0" type="entered link" vehicle="tr_1" link="23" />
<event .0" type="left link" vehicle="tr_1" 1link="23" />
<event .0" ntered link" vehicle="tr_1" link="33" />
<event time="22124.0" type="VehicleArrivesAtFacility" vehicle="tr_1" facility delay="-36.0" />
<!-- vehicle is at third (and last) stop -->
.0" type="VehicleDepartsAtFacility" vehicle="tr_1" facility="3" delay="-36.0" />

HhRBRE B

o
o
o

ehicle leaves traffic" person=
ersonLeavesVehicle"
type="arrival"

pt_tr_1_1" 1link="33" vehicle=
person="pt_tr_1_1" vehicle="tr_1" />
person="pt_tr_1_1" link="33" legMode="car" />

tr_1" networkMode="car"

/>

/>
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