CAMBRIDGE i

SYSTEMATICS

Think @ Forward

Aimsun Model Review Training
Day 1: View Modes and Scripting

Caltrans On-Call Traffic Simulation Training

presented to presented by
Caltrans District 7 Cambridge Systematics & Aimsun

t° Keir Opie Laura Torres

dtrans:




View Modes




View Modes

T~ — !
~ AY I_
Sl :Ii 25 ’ 2|
) 1$?u5|ﬂ 25 -r
3 4
AL 7]
o )
25
- i
v ! |
" is\____ [
|J'|-‘ |_
1% 28 i~
b 25 m__L\'FH\‘J
£ 25
& - 4
_ 28 71 25|
= \ 25| [ fzs
—y— [l ]
Aggressiveness

Speed Limit

CAMBRIDGE SYSTEMATICS i




View Modes

2 Used for

» Visualizing model data of most any element
» Static or Dynamic data

» View mode = a set of view styles
» Setup View Styles
» Assemble View Styles into a View Mode

» Options:
» Lane level or link level
» Zoom levels
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View Mode Dialogs

aimsun.next

Grouping Categories
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Styles:

Colour

Pen Width

Pen Style
Brush Style
Spot

Hide

Colour Opacity
Attribute
Diagram
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View Modes

» Example 1. Roadway Speed Limits

|oderao: [ |

Size Units: | poels

£ View Style: 11396913, Type Sactin, Attioute MasimumSpeed B Style: 11396905, Type Node, Attribute ID
Main | Conditions Main | Conditions
Mame: PARAMETERS: Section Speed (Calour) Excternal I Name: [GENERALS: Grey Nodes
| Ctects of Type: | secton 'l Style: I Crlor I Objects of Type: |Hode
[Aetribate: I [Maxmum Speed = |l wormalss Atwie: o
Onidsdby:  |Aone -] Dividedby: | Mone
@ Continuous ) Discrete Size Units: | plusls - | Format: | 1Dedmals - @ Contrwous O Disrete
Symbel Range Label . [I] Symbol
| | 0.00-621 Delete 0.00 - inf
| 6.21 - 2485
] 2485 -31.28
3728 - 4971
- 49.71 - 6214
1. View Styles Setup
| 6214 - inf
Symbol Editor Symibol Editor
| Color Color Riamp: | Do Not Use the Ramp B Color
[ ] Heb

Range

Color Ramp: |DoNotUse the Ramp

<] stes [cder -]
v | [ Normaiise
'.
~ Format: | 1Decmals ]
Label New |
Delete
Calculate Ranges

(I
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View Modes

W View Mode: 11396912, Name: PARAMETERS: Section Speed {ca8b275a-bbZa-437e-811a-671058d8f2ad}

» Example 1. Roadway Speed Limits

Mame: |PARAMETERS: Section Spesd External ID:

Optons
Automatic Activation: Never

Drawing
[ oraw Spots bekow their Object

[] Objects Drawn on Top by *  GENERALS: Grey Nodes

Used Styles

MName Type  Aftribute Representation Position Show in Legend

PARAMETERS: Section Speed (Calour) [Section Maximum Speed Color =

GENERALS: Grey Nodes Node 10 . . Coor  _ WEEMZ .

2. Assemble View Modes
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View Modes

» Example 1. Roadway Speed Limits

< PARAMETERS: Section Speed ~| &
Size Multiplers

Width: [100% (3] Label: [100% 2| Diagram: [100% 3]

PARAMETERS: Section Speed (Colour) (mph)
I o to 6.2137
I :.2::7 to 24.3548
I 24,8548 to 37,2823

37.2823 t0 49,7097

N 49,7097 t0 62,1371

I - 62.1371

% 3. Review Network Cod

g

in

1069433, 1049523 ".yv’a‘“\. ‘,/y///“ Legend ()  Project (p)
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View Modes

» Example 2. Roadway Type

87 View Style: 93, Type Section, Attribute Road Type ? X
Main  Conditions

Name: [PARAMETERS: Section Road Type |externalm: [ ]

Objects of Type: [Section | style: Ac‘dor——'l

Attrbute: lRoad Type ~ | [J Normalse

S T 1 -

@® Dsaete Sze Units: | porels * Fomat: [1Deomals v

' Symbol Velue Label [ New |

== 8 & Arterial Delate

= 2 32: Freeway

=] 34 34: On/Off Ramp

. 3 36: Pedestrian Area

== 38 38: Ringroad

== 40 40: Road

| a2 42: Roundabout

f——] 4 44: Street

==} 4 46: Urban Road .

e N St s 1. View Styles Setup

|

e J i

Color Color Ramp: D Not Use the Ramp v
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View Modes

i PARAMETERS: Road Type ~| i
Size Multiphers
width: [100% (3] Label: 100% (3] Dagram: [100% ]|

Object Visbilty

BoddeE

PARAMETERS: Section Road Type
N s: Arterial
I 52: Freevay
I 5 On/Off Ramp
I 36: Pedestrian Area
I ss: Ringroad

) 1069433, 1049523

Legend ()  Project ()
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View Modes

» Example 3: Simulated Density

87 View Style: 384, Type Section, Attribute Density - All - Last Generated

ame ! Dersiy (Colour) |esternaim: [ ]

Objects of Type: |Section | style: color -

Attribute ot Density v | [ Normaise

Divided by: [wane e

® Continuous |0 Discrete Size Units: | pixels - t: 1Decmals -
| symee Range Label | New

|| 0.00- 32.19 Delete

32.19-84.37

| | 64.37 - 96.56

| 96.56 - 128.75

|| 128.75- 160.93

|| 160.93-193.12

L] 193,12 - inf

Symbol Editor

12

Color Ramp: Do Not Use the Ramp

1. View S

tyles Setup

[ View Style: 433, Type Section, Attribute Density - All - Last Generated ? X
Man | Cond
Name: [simuted Densiy (.abel |oemam: [ ]
Objects of Type: ISectmn VJ‘ Style: m—'
Attrbute: || Density v | [] Normalise
Dividedby: | Mone v

Contiruous | Disaete Size Units:  pixcels ¥ | Format: |No Deamals ¥ | [ percentage

Label Size: I Color| [ show Attribute Name (] Show Value Label
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View Modes

» Example 3: Simulated Density

7 View Mode: 333, Name: Simulated Density {40b6c3de-200c-49de-8892-fc 1972236479} ? x
Name: |Smulated Density External ID: | |
Options
Automatic Activation:  Never - |
Drawing
[] Draw Spots below their Object
[] objects Drawn on Topby | Ascending > | Simulated Density (Colour) 'l
Used Styles
Name Type  Attribute Representation Position Show in Legend Add New Style
Simulated Density (Colour) _ [ection Density - All - Last Generated ~ Color | Add Existing Style
Simulated Density (Label) Gection Density - All - Last Generated Awribute [T
Simulated Density (Width) Gection Density - All - Last Generated Pen Width O
Simulated Density x Lane (Colour) [Section Density - by Lane - All - Last Generated Color |
Hidden Objects
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View Modes

» Example 3: Simulated Density (All lane)

[a]41020178:0000am 2] > M| [ actve ~ | artanes) v | lLegend (@) & x|
= —— " smuated Speed ~| &
% Size Multipiers

Width: 100% |3 | Label: [100% 3] Diagram: [100% 3]

\ Object Visbilty
3 EE] ¥ @k

ls Simuiated Speed x Lane (Colour) (mph)
27 e I O t0 6.2137
I 62157 to 12.4274
= N 12.4274 to 24.8548
24,8548 to 37,2823
N 37.2823 to 55.9234
I > - 55.9234

Legend ()  Project ()
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View Modes

) Example 3: Simulated DenS|ty (By lane)

'] 387: Simulated Speed

]byl.ane v] ‘Legend (&) ax
< smuated speed ~| &
Size Multiplers

Width: [100% |3 | Label: [100% 3] Diagram: [100% 2]

Object Visibikty

o

Simulated Speed x Lane (Colour) (mph)
I O to 6.2137
I 6.2137 to 12.4274
I 12.4274 to 24.8548
24,8548 to 37,2823
N 37.2823 to 55.9234
] - 55000+

Centroid

'/ / mmsas,mmsq\

Legend ()  Project (p)
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View Modes

» Example 4: Vehlcle Speed

7 View Style: 2782, Type Simulation Vehicle, Attribute Speed

Main Conditions

Name: |\|'ehides speed - style 1 | External ID: I:I
Objects of Type: I| Simulation Vehide I w | Style:

Attribute: |Speed - | [ Normalise
Divided by: |ﬂb".e - |
(® Continuous () Discrete Size Units: | pixels *  Format: | 1Decmal *
Symbol Range Label Mew
. 0.00 - 10.00 Delete
. 10,00 - 20,00
- 20,00 - 30.00
ot 000 1. View Styles Setup
40.00 - 50.00
50.00 - 60.00
60.00 - 70.00
I 70.00 - 80.00
I 80.00 - 90.00

Symbol Editor

olour Ramp: Do NotUse the Ramp e
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View Modes
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Aimsun Programming

# Scripting (Python)
» Modifying the model
» Importing/Exporting Data
» Calculating new metrics from existing data

2 API (C++ or Python)

» Communicate between simulators and external
applications

» Plugins for new ITS, ATDM, Ramp Meters, ATCS, etc.

3

x) MicroSDK (C++)

» Core Microsimulation Module Replacement

CAMBRIDGE SYSTEMATICS i
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Aimsun Documentation

# Help Files (Aimsun Next Scripting)
» Scripting Manual (PDF)
# Scripting Documentation (HTML)

» Build in Scripts (as examples)

ct.
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Scripting Documentation

& ﬂ @kile:f/fC:fProgram%EOFiIesinmsun,J’Aimsun%EUNem%208.2.2_R53O‘1ijrogrammingg’Scriptingjdocsfdocsjannol r ® 0O e

HY Apps [ +Pocket dr Bookmarks S @ GMweb @ okTa [@ Trelle [3 €5 Time Weather DATA @ ARCRaster [ NIT &= M-W

| Main Page I Namespaces I Classes I Files |

J Class List I Class Index I Class Hierarchy I Class Members |

Class List
Here are the classes, structs, unions and interfaces with brief descriptions:
Abstract Skim Data provider
AHybridPlugin Configuration for Aimsun MNext Hybrid Simulation
AHybridSimulator Aimsun Next Hybrid Simulator front-end
AMesoDTASIimulator Aimsun Next Mesoscopic Simulator front-end
AMesoPlugin Configuration for Aimsun MNext Mesosimulation
AnalysisFilter
ANGApp Starts Aimsun Next in GUI or Console mode
ANGConsole
AssignmentMatrix
BaseForest BaseForest class
CAData
CentroidDistributionData
CentroidGenerationAttractionData
CFrankWolfeParams Frank-Wolfe MacroExperiment parameters
CMacroConnection The connection representation of a GKCenConnection in the macro model
CMacroSection The section representation of a GKSection in the macro model
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Class Example (GKCentroid)

| Main Page I Namespaces I Classes I Files |

| Class List I Class Index I Class Hierarchy I Class Members |

GKCentroid Class Reference
Trip origin and/or destination object. Maore...

Inheritance diagram for GKCentroid:
‘ GKBaseObject |

‘ GKObject |

‘ GKGeoObject |

‘ GKPolyline |

‘ GEPolygon |

‘ GKCentraid |

‘ GkPedestrianCentroid |

T

GKF‘EdestrianEntranu:eCentmid‘ | GEPeadestrianE<tCentroid

c :

22 ltrans’

Public Types

enum

enum

Public Member Functions

virtual GKPoint

virtual void

woid

const GKCentroidPercentages
wvoid

boaol

GKCentroidPercentages {
eNothing, eOrigin, eDestination, eBoth,
eSame

¥

GKCentroidTraversalTypes { eNoTraversal, eInTraversal, eOutTraversal }

GKCentroid ()

getPosition () const

setFromPosition {(const GKPoint &p)
setConsideredPercentages (GKCentroidPercentages)
getConsideredPercentages () const
setUseBestEntrance (bool)

getUseBestEntrance () const

" virtual void GKCentroid::setFromPosition ( const GKPoint & p ) [virtual]

Set the coordinates of the centreid from a single point.

Reimplemented in GKPedestrianCentroid.

void GKCentroid::setManualPosition { GKPoint p )

Sets the position of the centroid independently of the polygon.

void GKCentroid::setPositionByConnections { )

Sets the position of this centroid using the position of the objects where it is attached.
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Template Aimsun Scripts

v SCRIPTS
I'EI 00 - Average Calculator
I'E-I 01 - Change Experiment
I'EI 02 - Change Traffic Demand
I'E-I 03 - Change Turning Function
F 04 - Control Plan Editing
I'E-I 05 - Create Detector
F 06 - Delete Object
I'E-I 07 - Export Matrices
I'EI 08 - Import Matrices
F 09 - Import Traffic State
I'EI 10 - Look for Signalised Modes
F 11 - Matrix To Excel
F2 12 - Print Sections
I'E-I 13 - Public Transport Lines Per Section
I'EI 14 - Public Transport Stops Per Section
I'E-I 15 - Reduce Sections Speed
I'EI 16 - Setup Demand
F 17 - Show PT Lines
F 18 - Split Matrix
I'E-I 19 - Take Snapshot
I'EI 20 - View Mode: Simulation Vehicles By Origin
I'E-I 21 - View Mode: Simulation Vehicles By Destination
I'EI 22 - View Mode: Simulation Vehicles By Vehicle Types
I'E-I 23 - Calculate Nodes Flows

:ts

23 Ltrans’

IE-I 24 - \iew Mode: Nodes Flows

IE-I 25 - Change Turning Stoplines Lengths
F 26 - Export OD Routes

fed 27 - Import OD Routes

IE-I 28 - C-Logit Factor Loading

Fed 29 - Area Statistics

IE-I 30 - Copy Control Plan

f4 31 - Delete OD Routes

IE-I 32 - Mark Difference

fad 33 - Lost ST Balls

F 34 - 0D Bals

IE-I 35 - Geocode

IE-I 360 - Open Street Map

IE-I 37 - Assignment

F 38 - Adjustment

IE-I 39 - Traversal

IE-I 40 - Import Control Plan

IE-I 41 - Remove Overlapped Section Points
IE-I 42 - Export Control Plan

Fed 43 - Export PT Lines and PT Stops
F 44 - Import PT Lines and PT Stops
Fed 45 - Export PT Lines Timetables
F 46 - Import PT Lines Timetables
IE-I 47 - Print Polygon Area

CAMBRIDGE SYSTEMATICS i




Scripting Interface

Code (internal)
\

Set Context (if any)
L |

Q@ Python Script: 346, Name: 39 - Traversal {36e7683b-f\)8-4a30-8958-eb534c1631fd}

Settings

?

*

A W

#
(c) Aimsun #
#

# Disclaimer of Warranty: TO THE EXTENT PERMITTED BY APPLICABLE LAW THE AIMSUN NEXT

# SCRIPTS, INCLUDING BUT NOT LIMITED TO ALL DATA, TOOLS AND CALCULATIONS THEREIM

# ARE PROVIDED "AS IS" AND WITHOUT EXPRESS OR IMPLIED WARRANTY OF ANY KIND BY

# EITHER AIMSUN OR ANYOME ELSE WHO HAS BEEN INVOLVED IN THE CREATION, PRODUCTION
# OR DELIVERY OF THE AIM5SUN NEXT SCRIPTS, INCLUDING BUT NOT LIMITED TO ANY EXPRESS
# OR IMPLIED WARRANTY OF MERCHANTABILITY, ACCURACY, QUIET ENJOYMENT,

# NONINFRINGEMENT OR FITMESS FOR A PARTICULAR PURPOSE. NO COVENANTS, WARRANTIES

# OR INDEMNITIES OF ANY KIND ARE GRANTED BY AIMSUN TO YOU THE USER. SHOULD THE
# PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,

# REPAIR OR CORRECTION.

# This script runs a macro traversal calculation

from PyMacroKernelPlugin import *

from PyMacroToolPlugin import *

if target 1= None:

subnetType = model.getType("GKProblemiet")

dlgEditor = GAnyObjectChooserEditor(GKGUISystem.getGUISystem().getActiveGui())
dlgEditor.setShowMoObjectsMessage(True)

dlg = digEditor.getChooser()

dlg.setType({model, subnetType, GAnyObjectChooser.eOneObject)

Store Externally (if desired)

if dlgEditor.execDialog(): v
£ >
Mame: |39 - Traversal | External ID: | |
Find: | | | Find Mext | [ Match case [ Whole Word
Help Save Line: 1 Column: 1 I oK I | Cancel

24 Lltrans

Q@ Python Script: 346, Name: 39 - Traversal { 685b-f108-4a30-8958-eb554... 7 X
Main Settings
[ Read Code from External File
File:
Add Script to a Menu
To Context Menu for Object Type: | Static Assignment Experiment hd |
Import
Imported Scripts: | Mo imported scripts hd |
| Help | | Execute Save Line: 1 Column: 1 QK I | Cancel
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Scripting Examples

» Modify model contents
# Check network element coding (QA/QC)
» EXxport model results

» Create new fields to help evaluate simulation
outputs

2 And others...

c#.
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Modify Model Contents

» Automate manual processes for efficiency

«» Add, modify, or delete elements and data
fields

» Examples:
» Import or update section data (Import CSV)
» Import matrices

» Field updates using formulas (Update
Attractiveness)

» Add detectors to network
» Name turns

CAMBRIDGE SYSTEMATICS i
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Check network element coding

(QA/QC)

» Automate review process across networks

» Examples:
» FInd missing turns
» Report contents of a master control plan

» Review signal coding
= Do all actuated phases have detectors attached?
= Are all signal groups included in at least one phase?

CAMBRIDGE SYSTEMATICS i
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Export Model Results

» EXxport simulation results
» Section MOEs
» Turn MOEs
» Detector MOEs
» Network-wide MOEs

» Allows external processing and summary of
data (e.g. Excel)

CAMBRIDGE SYSTEMATICS i
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Evaluate Outputs

» Calculate new MOESs

« E.g. Find Blockages in a meso simulation:

29

for section in model.getCatalog().getObjectsBy Type(section Type ).itervalues( ):

### Bveryting returns in metric units
klam = section.getDataValueDoubleByID(section.jamDensityAtt)
timeSeries = section.getDataValue TS(blockageColurmn)
if timeSeries |= Mone:
model.resetColurmn(blockageColurmn)

far i in range(newTsDescription.getIntenval(fromTime), newTsDescription.getInterval(toTime)+1):
blockedLanes = 0

nblLane=section.getlLastSegmentiNbLanes()
for laneMb in range(1, nbLane+1):
flowAtt = model.getColumn("DYNAMIC::GKSection_flow %5 _0_%s" % (replication.getId(), laneNb})

densityAtt = model.getColumn("DYMAMIC::GKSection_density _%%s 0 _%s" %% (replication.getId(), laneMb))
tsIndex=GKTimeSerieIndex(i)
flow = section.getDataValueIn TS{flowAtt, tsIndex)[0]
density = section.getDataValueInTS(densityAtt, tsIndex)[0]
it density > (kJam * 0.2) or (density > klam®.2 and flow==0):
blockedlanes += 1
tsIndex = GKTimeSerieIndex(inewTsDescription.dimensions())
section.setDataValueIn TS(blockageColurmn, tsIndex, float(blockedLanes)/float(nbLane), 0.0, newTsDescription)
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And others...

«» Powerful manipulation of Aimsun model
elements

» Network elements (sections, turns, centroids...)
» Control devices (signals and turns)

» Matrices, Traffic Managements, etc.

» Batch simulation runs

v

Does require programming skills in Python

v

Should be done carefully
» Backup your model first !

CAMBRIDGE SYSTEMATICS i
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