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1. Vissim traffic simulation via COM interface programming

1. The purpose of Vissim-COM programming

Vissim is a microscopic road traffic simulator based on the individual behavior of the
vehicles. The goal of the microscopic modeling approach is the accurate description of the
traffic dynamics. Thus, the simulated traffic network may be analyzed in detail. The
simulator uses the so-called psycho-physical driver behavior model developed orignally by
Wiedemann (1974). Vissim is widely used for diverse problems by traffic engineers in
practice as well as by researchers for developments related to road traffic. Vissim offers a
user friendly graphical interface (GUI) through of which one can design the geometry of
any type of road networks and set up simulations in a simple way. However, for several
problems the GUI is not satisfying. This is the case, for example, when the user aims to
access and manipulate Vissim objects during the simulation dynamically. For this end, an
additional interface is offered based on the COM which is a technology to enable
interprocess communication between software (Box, 1998). The Vissim COM interface
defines a hierarchical model in which the finctions and parameters of the simulator
originally provided by the GUI can be manipulated by programming. It can be programmed
in any type of languages which is able to handle COM objects (e.g. C++, Visual Basic, Java,
etc.). Through Vissim COM the user is able to manipulate the attributes of most of the
internal objects dynamically.

2. The basic steps of Vissim-COM programming

The following steps formulate a general synthesis for the realization of any adaptive control
logic through Vissim-COM nterface:

1. One generates the overall traffic network through Vissim GUI (geometry, signal heads,
detectors, vehicle mputs, etc.).

2. After choosing a programming language which allows COM interface programming,
one creates the COM Client.

3. Programming ofthe simulation via Vissim COM with specific commands, e.g.
e simulation setting (multiple and automated runs),
e vehicle behavior,
e cvaluation during simulation run (online),
o traffic-responsive signal control logic.

4. Simulation running form COM program.

To understand the Vissim-COM concept, see the figure below which depicts a part of the
Vissim-COM object model. The Vissim-COM is based on a strict object hierarchy with two
kinds of object types:

e collections (array, list): store individual objects; the collection names in the
Vissim-COM object model are always in plural, e.g. "Links".

e containers: store a single object; the container names are always in singular, e.g.
’L]‘I]k”.

The head of this structure is the main Vissim object. Only one main object can be defined
and all other objects belong to the main object. To understand the object model, consider the
following example, which represents the access to a given road link:



1. Below the main object "Vissim" you can find the "Net" object, which compass all
network functionalities.

2. Collections are situated below object "Net".

3. Collection “Links” contains all the links of the network (previously defined vie Vissim
GUI)

4. To access a given "Link" object, one needs to define "Vissim", "Net", and "Links"
objects.

5. After accessing the given "Link", one may apply Vissim-COM methods (e.g.
"GetSegmentResult"), as well as ask or set attributes (e.g. "NAME").

This example is presented now by Visual Basic Script language. This practically shows the
access to “Link™ 10 (after the apostrophe character you can read comments):

Set vis = CreateObject("Vissim.Vissim") 'define Vissim main object

Set vnet = vis.Net 'define Net object

vis.LoadNet("D:\Example\test.inp") 'Load the traffic network

Set links = vnet.Links 'define Links collection

Set link 10 = links.GetLink ByNumber(10) 'Ask Link 10 as an object
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1. The Vissim-COM object model (PTV, 2012)

3. How to use Matlab for Vissim-COM programming?

In the following chapters the Vissim-COM programming is introduced by using Matlab
Script language. For this the Vissim-COM interface manual (PTV, 2012) provides a great
help. Although the examples of this official manual are written in Visual Basic, with a little
programming knowledge, we can transform them in other programming languages



(therefore into Matlab environment) as well. The principle of COM programming is the
same written in any language.

One of the main advantages of using Matlab, is the simplicity of the Matlab Script language.
Another very important aspect is that, the Matlab (as a mathematical software package for
practical purposes) has a lot of built-in functions. For example, optimization tasks can be
solved with the help of simple Matlab commands, statistical functions can be called freely
or simple matrix usage can be achieved. With the functions provided by Matlab a lot of time
and energy can be saved compared to other programming languages. Therefore, if yoa are
programming the Vissim traffic simulator via COM, but you also want to perform special
operations (e.g. optimization), you should choose the Matlab Script as the basic language
for programming Vissim-COM.

An important technical information is that before creating a Vissin-COM program, you
must register the Vissim as a COM-server in your operating system (so that other
applications can access Vissim-COM objects). You can do the registration after the
installation of Vissim by running the "RegVissimAsCOMSvr.vbs" Visual Basic Script file
in the /Exe folder ofthe installer folder.



2. Creating Vissim-COM server in Matlab

User may create a script file (extension ”.m”) in Matlab with the "File/New/Script" menu or
with the white paper icon located in the toolbar (see figure below).
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2. Creating Matlab Script file (extension ”.m”)

In the Matlab Script code you can write comments after the % sign.
It is useful to start ”.m” file with two basic commands:

clear all;

close all;

The first deletes the contents of the Matlab workspace, ie. the currently used variables and
their values. Delete is very useful to avoid errors, e.g. the remained values of the variables
in the previous executing may cause confusion. The second command closes all of the
opened Matlab windows (e.g. diagrams) in one step.

Creating new COM server (other name ActiveX) is possible with the use of the Matlab
command “actxserver”:

vis=actxserver('Vissim. vissim')

For detailed information about a Matlab command use the Command Window and write the
“help” before the command e.g.

help actxserver



3. Vissim-COM methods

Object methods created via the Vissim-COM server are also accessible in the Command
Window. The list of the objects can be found in the Vissim-COM Interface Manual (PTV,
2012). We can access the method list of each object if we type the object’s name and the
,methods” command with a dot between them into the Command Window:

{Vissim-COM object name} .methods

The method above can only be used if the object written between the curly braces was
defined beforehand.

For example take a look at the following figure, which can be used for the object "vis"
(main object predefined in the previous chapter), and shows the list of all methods.

@ MNew to MATLAB? Watch this Video, see Demos, or read Getting Started. X
>> wis.methods
Methods for class COM.VISSIM wvissim:
AttValue SaveNetAs interfaces
BringToFront SetWindow invoke
DoEvents ShowMaximized load
Exit ShowMinimized move
GetWindow ShowNormal rropedit
ImportANM addproperty release
LoadLayout constructorargs save
LoadNet delete send
New deleteproperty set
SaveLayout ewvents
SaveNet get

Jx >>

3. Getting the method list of the object ''vis'' in Matlab

From the method list above the "invoke" is shown below as an example.

(@) New to MATLAB? Watch this Video, see Demos, or read Getting Started. ®

>» vis.invoke
New = woid New (handle)
LoadNet = woid LoadWNet (handle, Variant (Cptional))
SaveNet = woid SawvelNet (handle)
SaveNeth=s = void SavelNeths (handle, Variant (Optional))

ImportANM void ImportANM (handle, Variant (Cptiomnal))
LoadLayout = woid LoadLayout (handle, Variant (Cptional))
SavelLayout = wvoid Savelayout (handle, Variant (Cptional))

Exit = woid Exit (handle)

AttValue = Variant AttValue (handle, string)

ShowMaximized = void ShowMaximized (handle)

ShowMinimized = void ShowMinimized (handle)

ShowNormal = woid ShowNormal (handle)

BringToFront = wvoid BringToFront (handle)

GetWindow = [Variant (Pointer), Variant (Pointer), Variant (Pointer), Variant (Pointer)] GetWindow (handle)
SetWindow = void SetWindow (handle, Variant, Variant, Variant, Variant)
. DoEvents = wvoid DoEvents (handle)

4. The answer of Matlab Command Window to the "invoke'" command of a Vissim-
COM object



As can be seen, the list shows the available methods with the return value types and
arguments. The ,variant’ is a variable type which involves several types. "void" means that
the method does not have any return value.

Naturally, with this procedure the methods concerning any other Vissim-COM object can be
listed analogously.



4. Loading of Vissim network

In case of Vissim-COM programming you have to create the simulation network and its
elements on the graphic interface of the Vissim. You get a project file that has a .inp
extension, and a “Layout” file with .ini extension. Then, you can infuse them from COM
program with “Loadnet” and “lL.oadLayout” methods.




