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Motivation (1)
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----------- Traffic light control program designed and planned for a signalized intersection

Available strategie control

Local control

- Fixed time control

- Vehicle adaptive control

- Coordinate control

- 8. activated Plan Selection (SAPS)
- Co-operative control (e.g. AGLOSA)

i DLR

Traffic road intersection equiped with:
Real TLC : Traffic Light Controller
TLS: Traffic Light Signals

D: Vehicle detection equipment

Real World
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Motivation (2)

In DLR TLC Laboratory new methods for TLC [ ‘<:> VISSIM
are investigated

For this purpose different tools like Sitraffic
Office VISSIM SUMO and LISA+ to design,
plan and simulate new methods for traffic light
control.

The simulated control logic algorithms can be
testet into the real controller available in the
DLR Laboratory

Fact:
e |nterface between LISA+ and VISSIM exists
Problem:

* no open SUMO interface to LISA+ was
available at the beginning this project
» Complex control logic programs designed with

professional 4sa, tools like cannot be executed LR Traffic Light Control Research Laboratory
with SUMO

i DLR
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DLR Solution: LISuM Middleware Interface

« LiSUM = LISA SUMO Middleware ES

e LiSuM realizes the communication interface ' \J
between SUMO and LISA+ controller sich |o — bemee el

 LiSuM communicates with LISA+ through a S . oo
RESTful API TLS Controller (Mid::iI:ware) (simulation)

e LiSuM communicates with SUMO using
TraCl4J

» LiSuM sends LISA+ induction loops detection
data (read from SUMO)

* LiSuM sends SUMO traffic light states
(received from LISA+)

e LiSuM provides GUI, which allows the user i
interaction between LISA+ and SUMO during the JJ]REWU.
simulation LISA+

controller

» LiSuM supports the simulation of multiple TLC Unit: SUMO
* LiSuM provides two sample TLC simulation projects

as part of the distribution
DLR V.
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What is LISA+?

» LISA+ is a traffic engineering software toolsuite developped by the german
compagny Schlothauer & Wauer

* LISA+ is a commercial product - it is recommended to purchase the
software license to use the LISA+ products
* The tools consists of :
* LISA+ OTMC (Open Method of Traffic Control) GUI is a design and
planning tool for traffic light control etc...
» Virtual LISA+ traffic light controller (TLC) to simulate the traffic control
logic
o ...etc
» LISA+ products are mostly used in Germany and in some countries in Europe and
in South America

supported strategy control
 LISA+ products target groups are _ Local control
» Transportation engineers an planners - Fixed time control
« Local government officials - Vehicle adaptive control
« Lecturers- for teaching and research - Coordinate control
e Etc... - Co-operative control

e :
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RestFul Service
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Interface

LiSuh
Configuration

[

(.----...-----.

12
Switch command

‘ (e.g. red, green, arange)
1_2_1

LiSumt
Middleware

No | Interface | Interface | Interface Exchange | Source Destination
Identifier | Type description Data Component | Component

1 111 TraCI Interfaceto Detector | SUMO LiSuM
retrieve the data
detector data
from SUMO to
LiSuM

2 112 RESTful | Interfacetosend | Detector | LiSuM LISA+
the detector data | data
from LiSuM to
LISA+

3 1.2 1 |RESTful |Interfaceto Switch LISA+ LiSuM
retrieve the command
switch
command from
LISA+to
LiSuM

4 122 TraCI Interfaceto send | Switch LiSuM SUMO
the switch command
command from
LiSuM to
SUMO

SUMO
Detectors data
(Traffic dermand)

I_1.1

LISA+
RestFul Service
Interface

DLR

9o
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LiISuM Graphical User Interface (GUI)

i
& LisuM 10 E=REEN

File  Edit Simulation Tools  Window  Help I :i Menu I
BRA OB - 28
Toolbar I

AL -] A

20170309 14:05:56.367 | [CenterAdmin] LiSuM 1.0 started

Console

Info panel
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LiISuM Graphical User Interface (GUI)

System Preferencies

| General [ sumo| Lisa+ |

SumoGUI exec:

Di\programme\sumob4_22136\bin\suma-gui.exe

| Browse...|

Cancel

Control unit: | z1_fgl [gnel1)

System Preference Panel I

szP1

| Uncoordinated - | l Zentrale 2

- M ey |
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LiISuM Configuration File (lisum.xml)

o XML file which contains all
. . <?xml version="1.0" encoding="UTF-8"?>
necessary information used to it
control the way that LISA+ i Nisa-tisabirectory</lisa>
Communlcates Wlth SU MO <C02Egg{32:5i?t lisa="z1 fgl" sumo="gneJ1" >
. . . <sign§1IGroups> i o . .
 Difference in the representation S o i Smo=.0. 72 dynamic
. S <signalGrou isa="K3" sumo="2" />
and namlng between LISA and g <Signa:groug :isaz"ﬁi" sumo:"g" ;> ContrOI
Q </signalGroups>
SUMO i <de:§g:2£18:2r lisa="D1" sumo="mylLoopl" />
. . </detectors>
« Mapping of signal group and _ <eontrolunic:
<controlUnit lisa="z1 fg2" sumo="'gneJ2"
detector between LISA+ and o i |
SUMO to resolve the difference in | & ismtcrow tieer oo /- SEC
the naming and representation E e e e i e
. N
ConventIOn </signalGroups>

</controlUnit>
</controlUnits>

« Configuration of multiple control </sinutation>
units for different signalized
intersections is possible

DLR /
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Recommended Steps to used LISUM

Design & plan the road intersection traffic LISA+ control |OgiC
signal control logic with LISA+ OMTC Tool files

SUMO files

®

traffic light for SUMO

[ Design & plan the road intersection and the ]

Installation of the virtual LISA+ TC
(RESTFull Server)

LISA+ executable Jar

r
.

Installation of SUMO
(+GUI)

Sumo
version 0.29.0 or later

(java, JRE version 8 or later)

Lisum.xml configuration

TLC Simulation mit LiSuM (Video)

Installation of LiSuM Middleware @ LiSuM Java Software

i DLR
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Design & plan the road intersection traffic
signal control logic with LISA+ OMTC Tool

[
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Design and plan the Example Intersection with

LISA+ OMTC
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Start

LISA»

Basisdaten

Festzeit-Planung  Koordinierung  VA-Planung  Versorgung  Z8hlung  Ansicht

e dd b G B DD :
Eingabe- | Grafik Tabelle B Signalgrup Ausrastung HBS  HES S|gna| gI‘O p
assistent parameter 2001/2009 2015
Basisdaten Signale NLSA
1 1 et ] | A [ = -
HeHSe8R O UREZERD
Si ierte | Teil- Vimax | Aus = Farbbild

UdM,|M|m!| Typ |]D—Nf. Strome mmlwbﬂ‘u~|lm.|umiuml Anwurf le|kml| Frei lAuiG:Iz-Slt \l’erbelvulllﬁemﬂkung[
1|k | Kiz (-feldig) | 1 [am2>13] TKE | ab 5 | - | 1| - (Rotgelbls Geb3s| 0 | X |Dunked Kk |
2 |k | Kiz(3-feldig) | 2 ,kﬂﬂ-*lii_T_Kl_j . | 6| - | 1| - |Rotgelbls Geb3s| 50 - | Gelbblinken | Kiz

SR |6k (-teidi) 3 (Am312| WL | A (5| - |1 | - Rogelbls Geb3 | 0 | X Dunkel Kk

4 |KR2 |KfzGelbgruen -feldig) | 4 |Ami-»3 | TK1 | s|-1-1-1 |Gelb3s| 50 | - |Dunkel K

ng | VA-Planung

Detektoren [SUMD\ExampFe\USA_S‘UMO] D t t
L etectors
id|ls H & & 3%|=5 =
LfdNr. | Name | Typ | ID-Nr.|SGR1|SGR2| 25" | Prell| Min-Bel. | Mast| Bemerkung
1 schieife| 1 | K2 |keine | 00 [o00]| 00 [ -

58 58| g
2l L5 Funktionen
(D) Zeitzabler
= [T7] Parameter
T[] Alg. Parameter
17 Parametarsatze
[ Alg. Strukturparamets

Detektoren OV | Rahmen | Logik Testplatz
OMTC 2 182.2 | Schleife| 2 K2 | keine 0.0 0.0 0.0 -
p— 3 IRD1 | Infrarot 3 keine | keine 0.0 0.0 0.0 —
1 =) o | S, B ’ z 4
| Lo B S 38 |0 g 4 |IRD2_1| Infrarat | 4 | keine | keine [ 00 | 00| 00 -
e - Ir
L x]'------- 5 IRD2_2| Infrarot 5 keine | keine | 0,0 0,0 0,0 -
6 6
72 7

| Strukburparametersat

{4 variabien und Konstanten

1) Vostandiger Quelitext
= ¥ Logken

0 [ Hauptiogik

¥ ¥, Vorbereitungslogk

B IV_Anfo

@ B 1v_Bemess

) ¥, Phase_01

i Fa, Phass 02

) P Phase 03

i B 1V_Restrest_ph1_1

@ ¥ IV Restzeit Ph1 2

[# ¥a, IV_Restzest_Ph2

@ Anwenderfunktionen

| Hauptiogh | varbereitungslagh [ 1v_anfo [ 1v_Bemess | Phase 01 [phase IRD3 | Infrarat keine | keine [ 00 |00 00 R
RD1 Radar keine | keine 0,0 0,0 0,0 -

Blocrnem@cg|T |0 i | : [N

ax

und

{ Phabaver (Phase _1) >=por micbhi_p—ed_AnfoPh3 K3
und

IV_Restzot_Phi_2 |——— Pusset(pUe_1_2) |—

nxa
{ nk1 eV Restaeit_Ph1_t |t Pueset(pue_1_2) |—

ManPhl }—-I IV_Restzeit_Phl_1 I—-[M:ﬁ Pue_1.2]) I—-

Control logic
=
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Design & plan the road intersection traffic
signal control logic with LISA+ OMTC Tool
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Generated Control Logic from LISA+ OMTC

» Control logic created with LISA+ OMTC consists of a serie of files

containing the control logic program and its parameters

[

i DLR

sarnpleSimulation »  lisaDirectory w |+ W lisoDirectory durchsuchen 2
1 @
_ Mame Anderungsdatum Typ Grofe
|% 21 _fgl.jar 03.02.2017 14:34 JAR-Datei 21 KB
|| 71 _fgl.kfg 03.02.2017 14:34 KFG-Datei 1KBE
| |zl _fgl.per 06.02.2017 10:36 PER-Datei 1KB
|| z1_fgl.sgr 03.02.2017 14:34 SGR-Datei 2 KB
L |2l _fgl.s=zp 03.02.2017 14:34 5ZP-Datei 1KE
[zl _fglaml 03.02.2017 14:34 XML-Datei 58 KB

« Control logic created with LISA+ OMTC is uploaded to the virtual LISA+
controller and can be directly simulated with the SUMO using LiSuM

LISA+ control logic
files
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Design and Planning the Sample Intersection for
@ SUMO

« demo.sumocfg

()]
o
e}
'g 1 <configurationy»
© 2 <input>
c
(e 3 <net-file value="l=za.net.xml"/>
- -
8 O 4 <route-files value="lza.rou.xml"/>
0 % 3 <additional-files value="1s3a.add.zml"/>
2w ] </input>
£ = =
- 2 "
- a i
g = 8 <time>
= D 3 <step-length value="1"/>
o .
c o 10 </time> o )
+ = . i <tlLogic id="0/1" type="static" programIC="0" offset="0">
% E - <;cunf1guratlc'n} <phase duration="31" state="IGogrrraEg"/>
E_ - <phase duration="4" state="yogriryyg"/>
o . <phase duration="6" state="rEGryryrs"/>
- ) SUMO net flle <phase duration="4" state="lrgyryrery"/>
9) <phase duration="31" state="|rprzGgGrr"/>
%] <phase duration="4" state="rrryyyyre"/>
o * [sa.net.xml L
. . i 13 6 8
0 </tlleogic>
. . leSampleSimulation » - |+ simpleSampleSimulation durchsuchen
— / vehicle demand / file ———————
« SUMO route / vehicle demand / TLS file
B=~« 0o
o | mi .
Sa' ro u 'X MName Anderungsdatum Typ Grofle
- - . lisaDirectory 24.04.2017 14:35 Dateiordner
b SUMO detector Conflg. flle || demo.sumocfy 22.07.2016 17:48 SUMOCFG-Datei 1KB
| lisum.xml 09.03.2017 17:11 AML-Datei 1KB
° | dd mI [ tsa.addxml 20.06.2016 12:08 XML-Datei 1KB
S a' a- . X || Isa.netxml 13.06.2016 10:56 XML-Datei 6 KB

Isa.rou.xml 18.07.2016 17:20 AML-Datei 1KB

|

i DLR




Installation of the virtual LISA+ TC

(RESTFull Server)
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Virtual LISA+ Controller Installation

LISA+ executable Jar

= OmiFgServern |

pdBase=htcp://localhost: 2081/
vdEase=http://localhost: 9080/

type
14 16
20817 4

king POST on
19 PM org.apache
age
rameterInterceptor
lain; charset
19,637 INFO [btpool -11
19 PM org.apache.cx

.http.:ntercepcor.

http.interceptor.URIP
age on path [~

ecuting se

http.interceptor.URIParar

on path [/putMe

dispatchlntercep)

rinln

vith c

DLR

o 5 il

< fwsdl:outputs

irREST =

* type="tnsiE

xlmwnlrl{csmsc > <fwsdl:output>
me=" Ful—aultll[::vl = <fwsdl:fault>

“DataDirRESTPort” binding -
cap:address Iocation = "http:/ /localhost:9081 /services/ DDService |
sdl:port >

</wsdl:service >

sdlzdefinitions >




Installation of SUMO
(+GUI)

www.DLR.de ¢ Folie 16 > Vortrag > Louis Touko Tcheumadjeu e LiSuM > 10 May 2017

SUMO Installation

bin "4 s sumoctg - SUMO 0290 L= ) ] |

B Ble fdt Settings Locale Simulation Windows Help -
O  ICTIErEE
$ARE D o O @

Marme

| Makefile.arm

| Makefile.in

2 SUMOTrafficMedeler.jar
2| Traa5,jar

(== emissionsOrivingCycle.exe
[ emissionsMap.exe

?ﬁ netedit.exe

IE SUMO.EXE

@ netconvert.exe
(2] TraciTestClient.exe
[ jrrouter.exe

CE netgenerate.exe R
[ duarouter.exe | o Icaed. o 36| [-251 5853 <3251y 3853

Aicnal-files from DALSASumoWerkepace sampleSimulation; detector detaddarmi . dore (S|

[ polyconvert.exe
[ od2trips.exe

)] FOXDLL-16.dlI Sumo
xerces-c_3_1.dll Version 0.29.0 or later

(2l

DLR
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TLC Simulation mit LiSuM (Video)
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Short video to demonstrate LISUM

Simulation of traffic-actuated control scenario for a sample
signalized intersection
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Configuration of the Sample Intersection

<simulation>
< J-TlDU-F& ) ) . - {54 Detektoren [SUMO\Example\LISA_SUMO]
<lisarlisadirectory</lisa> Detection tyg I [i h o : | ‘L‘b :
: L (a9 | B ES 5 | B 34
</input> H | o m|w = eS| 5 o ¥ H] 3%
2|ndUCﬂ0n|OOpS Lfdnr | Name | Typ  [ID-Nr | SGR1|SGR2| S35 Prell | Min-Bel. | Mast| Bemerkung
<controlUnits> - 4 Infrared detectors i U RNER T S N R
< 1Uni 1 =nz1 fgl" = =ngn > P 182.2 | Schleife 2 K2 | keine 0.0 0,0 0.0 -
con\::.co e - 1 Radar detectors 3 | IRDT | Infrarot | 3 | keine | keine| 00 | 00| 00 | -
<signalGroups> 4 |IRD2_1| infrarct | 4 | keine | keine | 00 | 00| 00 | -
. <signalGroup lisa="R1" sumo="2,3" /> 5 |IRD2 2| Infarot | 5 | keine | keine | 00 | 00| 00 | -
Slgnal group <signalGroup lisa="E3" sumo="4,5" /> S|gna| groug 6 | IRD3 | Infrarot| 6 |keine |keine | 00 |00 00 | -
<signalGruup lisa="RK2" sumc="1"/> 4 (LISA) T RD1 Radar 7 keine | keine | 0,0 00 00 =
<signalGroup lisa="RKRi2" sumo="0" main="K2"/>
</signalGroups>
<detectors>

<detector lisa="IS$2.1" sumo="IS$2.1" />
Detector <detector lisa="IS2.2" sumo="I152.2" />
<detector lisa="IRD1" sumo="IRD1" />
<detector lisa="IRD2 1" sumo="IRD2 1" />
<detector lisa="IRD2 2" sumo="IRD2 2" />
<detector lisa="IRD3" sumo="IRD3" />
<detector 1lisa="RD1" sumo="RD1 long" />

{zh €A
iz

</detectors> e \
</controlUnit> =
s OF
~
</controlUnits>
</simulation> o
ey —

lisum.xml

DLR
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Conclusion and Outlook

 First step:
» Technical realization of a LiSuM Middleware that provides
e« communication interface between LISA+ TLC and SUMO
» GUI to support the user interaction by the simulation process
* The LISuM tool has been used to test a traffic-actuated signal control
on an selected example intersection

* Next step:

» Simulation of traffic light control scenario for complex/multiple
intersections (—>scalability and performance evaluation)

« Comparation of the simulation between VISSIM, SUMO and LISA+
controller

« Optimization of the current LISuM software version

« Make the LiSuM (source + distribution) available for download to the
community (as part of SUMO distribution. come soon)

TV N Y Y N

T . i L)/ 1 TR o,
; o oo ey =) SRR -
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Thank you for your attention

Dipl.-Ing. Louis C. Touko Tcheumadijeu

Louis. ToukoTcheumadjeu@dilr.de

German Aerospace Center

Institute of Transportation Systems

Rutherfordstral3e 2
12489 Berlin

http://www.dIr.de/ts/en
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