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ORIGINAARTICLE

S

VISSIM-A NOVEL SIMULATION APPROACH FOR
MODELLING OF COMMUNICATION SYSTEMS

M.L.S.N. SWARAJY A LAKSHMI AND NIRANJAN PRASAD

K. L. University, Vijayawada; DLRL, Hyderabad .

Abstract:

A typical communicatiorlink includes,ata minimum,three key elementsa
transmittey a communicationmedium(or channel),and areceiver The ability to
simulateall threeof theseelementss requiredin orderto successfullymodahyend-to-
end communicatiorsystemIn order to achievethis target we haveusedsimulation
softwae “VisSim” or Misual Simulatorthat allows us to usea graphical approach
tosimulation and modeling..Thevisual simulatorallows us to model end-to-end
communicatiorsystemst the signal or physicallevel..In this paperwe exploedthe
advantage®f VisSimandsimulationof varietyof modelsncludinganalogdigital and
mixed mode designaijth including theirsimulating behavior usinthe \isSim/Comm
softwaeandgraphicalprogramming.

KEY WORDS-
VisSim,communicatiorsystemsmodeling simulationreal-time.
INTRODUCTION:

A communicatiorsystenisacollectionof individualcommunicatiometworksfransmission

Systems,relagtations tributary stations,and dataterminalequipmentDTE) usually capable
ofinterconnectiomndinteroperatiorto formanintegratedvhole.

Thecomponentsf acommunicatiogystenmserveacommorpurposearetechnicallycompatible,
use commonproceduresiespondto controls, and operatein unison.As such any communication
systemconsistsf subsystemsvhich work togetherto achievea commonlink,throughachievingitsown
functionality.

Thetrangmitter and receiver elemernts can in turn be further subdivided into sub-
systems.Theseincluda data source (analog or digital), an optional data encoder a modulator a
demodulatgan optional data decoder and a signal sink. To understandthe processof such a
communicationweneedto visualizeor simulatesucha link,so asto havea betterunderstandingf the
processinvolved.\ith graphicalprogrammingthediagramisthesourcecode depictedasanarrangement
of nodesconnectedy wires. Eachpieceof dataflows throughthe wires, to be consumedy nodesthat
transfornthedatamathematicallyrperformsomeactionsuchasl/O(1).

The conceptof a dataflowdiagram(which, unlike a flowchart, showsthe motion of datarather
thanthemotionof logic) is nothingnew In fact,eventheideaof lettingadataflowdiagrambethesoleinput
to acompileror interpretetasheenputinto practicefor years A numberof graphicalprogrammingools
areavailableoday eachtailoredto aparticulaindustry

Thetoolin use,”VisSim” ,hasa specialcommunicatiormodulethatallowsusto createaccurate
simulationenvironmenbf thecommunicatiorsysteninvolved.It is asoftwareprogranfor modelingend-
to-endcommunicatiorsystemsatthesignalor physicallevel. Executions determinedy thestructureof a
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graphicalblock diagramon which the programmeiconnectdlifferentfunction-nodedy drawingwires.
These wirepropagate signaBsnd anysubsystem executes sooras allits inputdata becomavailable.
Sincethismightbethecasdormultiple subsystemsimultaneously

VISSIM:

VisSim is one of the fastest, most intuitive simulation software package around and
anindispensable tool for anyom#o needs to modelynamicprocessesand systeMisSim can shorten
the designstageof any project, reducecosts,provide dependableutcomedor virtual prototypesand
providemoreresult$or lesseffort.

VisSimis an excellentsoftwareprogramfor the modelingandsimulationof complexdynamic
systemslt combinesanintuitive drag& dropblock diagraminterfacewith apowerfulsimulationengine.
The visual block diagraminterfaceoffers a simple methodforconstructingmodifying and maintaining
complex system model§he simulation engineprovides fast and accurate solutions for, lm@@dinear
continuoudime, discretetime, timevaryingandhybrid systemdesignsWith VisSim, userscanquickly
developsoftwareor"virtual" prototypesof systemsor processeso demonstratéheir behaviorprior to
buildingphysicaprototypes.

IN VIEWING THE PURPOSE OF EASE OF MODELING VISSIM HAS FOLLOWING
ADVANTAGES:

VisSimis ablockdiagramanguagdor creatingcomplexnonlineadynamicsystemsTo createa
model,simply dragblocksin the workspaceand connectthemwith wires. Thenclick the Go buttonto
initiate your simulation.Theresponsés instantaneous/ou canchooseo displayyour responsén 2D or
3D plots,gaugesbarcharts metersdigital readoutsandeven3D animatedscenesAll aredrivenin real
timeusingtheVisSimengine.

VisSim'shighly tunedmathengineexecuteyour diagramdirectly with no compilationdelay In
additionto acceleratinglevelopmentvith rapidturnaroundor changesyisSim'sfastexecutiorspeeds
perfectfor modelbasedperatoitraining,off-line controllertuning,andhardware-in-the-loogesting.Its
efficientC codegeneratomakest anidealplatformfor model-basedmbeddedystem
development.

By combiningthe simplicity andclarity of a block diagraminterfacewith a high-performance
mathematicaéngine, \6Sim providesfastandaccuratesolutionsfor linear, nonlinear continuougime,
discretetime, SISO, MIMO, multi-rate, and hybrid systemsWith VisSim'swide selectionof block
operationandexpressiomandlingcomplexsystemsanbequickly enteredntoVisSim.

VisSim'stightly integratedlevelopmenplatformmakedt easyto pasdreelyamonghestage®f
modelconstructionsimulation optimizationandvalidation.Thismeans/oucancreatevirtual prototypes
on your desktopandmakesurethey'reworking properlybeforecommittingto the design And because
VisSimeliminatedraditionalprogrammingyourlearningtimeis minimal.

VisSim haslibraries of preconstructe@domponentgiving you accesdo high level modelsof
subsysteméike HVAC units,AC and DC electricmotors,hydrauliccomponentsgasturbines,human
respirationrandbloodflow, 6-DOFairframedynamicscounterstimers,logic, andmuchmore.Justright
click togetadialogbox,configureto yoursystenparametersandconnecthewiresandgo.

ForspecializeangineeringroblemsyisSimoffersacomprehensiveetof companiorproducts
for frequencydomainanalysisC codegenerationcommunicationsystenmodeling DSPandembedded
systendesignneurainetworksOPC,CAN, andreal-timeanaloganddigital I/O. Theseaddormodulesare
listedin theProductsidebar

With over 100 thousandusersacrossa broadrangeof industriesand disciplines,VisSimis a
excellensoftwarefor dynamicsimulation andmodel-basedevelopment.
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Table 1:Various VisSim Software Tools and their Functions

Pr oduct Functions
Professional Model based desgn, smulation, testing ard
Vissim validaion of dynamic systems.

A personal verson Vissm PE is alo
availade Vissm PE limits diagam szeto

100 bl ocks.
Vissim/comm. | Simulates end-end communication systems
Suite at the dgnal lewl using 200+
communi cations, signal processng and RF
blocks

Indudes professonal  Vissm ard
Vissam/comm. block set.
A personal version Visim/comm. suite PE
is also available. Vissm/comm. PE limits
diagam sze to 100 blocks and limits the
communi cation block set.

Visam /comm. Suite add-on modules are
availad e for red time dataacquisition (Red
radds digital tune card); modeling PCCC
turbo codes, includes UMTS spedfication;
and for support of Bluetooth 802.11a/blg
Wifi and ultrawideband wireless desgns.
Vissim/embed | Rapidly prototypes and aeaes embedded
ded contrals controls for DSPs, DSCs, and MSP430
microcontroll @s.A personal veasion,
Vissm/embeadded Controls Develgoer PE,
is alo available &it limits diagr.am size to
100 bl ocks.

VISSIM/COMM:

BaseddnthecoreVisSimengine VisSim/Commyjs usedor themodelingandsimulatingend-to-
end communicatiorsystemsat the signalor physicallevel. With a full complemenbf communication
blocksandapowerful time-domairsimulationengine VisSim/Comnprovidedastandaccuratesolutions
for analog,digital, and mixed-modecommunicationsystemdesigns.The communicationblock set
includesRF, UWB, Bluetooth,802.x, Turbo Codes,Costasloop, PLL, VCO, BPSK, QPSK,DQPSK,
QAM, BER, Eye Diagram, Viterbi, Reed-Solomorand much more. VisSim/Commwas rebadgedas
"Commsim"byElectronidNorkbenchtandhasbeerusedoy themfor extensiveapplications.

VisSim/Commsupportsa wide rangeof customizablefilters, including FIR, 1IR, gaussian,
raisedcosinandrootraisedcosinefilters. Additionalblocks,suchasthecomplexFFTblock, makeit easy
toviewgainandphaseesponsesfanyfilter.

Furthermorefor designghatrequireadaptivéilters, fractionally-spaced MS equalizetblocks
areincluded.VisSim/Commhighly interactiveinterfacemakest easyto perform'whatif' simulationsand
carry outperformance trade-fsf. Forexample, imnalog modulatiome cankeep amplitudenodulation
andfrequencymodulatiorsideby sideandevaluategheirenvelopeshapessimultaneously

UsingVisSim/Commyou canfreely moveamongthe stagef modelconstructionsimulation,
optimizationandvalidation.Thistightly integratedlevelopmenplatformallowsyouto simulateandview
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signalwaveformsatanystageof thecommunicatiorsystenchain.And all modelingandsimulationtasks
canbecompletedvithoutwriting aline of code In short,VisSim/Comnmakest easyto build, modify and
maintaineventhe most complexsystemmodels.Many manufacturer®f cellular and PCSconsumer
electronicshasbeerusingVisSim/Comnfor yeardn theirresearclanddevelopmengfforts(3).

MODELS IN VISSIM/COMM:
Fewexamples:
Transmitter and Receivermodels:

Communicatiorsystendesigncanbedividedinto two categoriestransmittedesigrandreceiver
design.VisSim/ Commlets us build build both transmitterand receivermodels,from afirst principles
perspectivepy simply selectingand connectingpredefinedblocks. We simulate avariety of models
includinganalog digital andmixedmodedesignsandquickly simulatetheirbehaviof heVisSim/Comm
block set provides gariety of modulators andemodulators,including standard analog, PQKM and
differentialformats..

ChannelModels:

VisSim/Commincludesa variety of predefinedchannelmodels supportingboth fixed and
mobileservicescenarioslncludedarefading, multipath,bandlimited andGaussiamoisemodels.Further
all VisSim/Comnblocks,canmodify modelparameterso suittheir specificneedsn designingof Filters
andequalizers(4).

Application areasofVisSim:

-Aerospacanddefense
-Communications
-Electronics

‘HVAC
-Controlengineering
-Medicaldevices
-Powerandgas
-Transportation

SOME OF THE SIMULA TIONS USINGVISSIM:
Combination of AM and FM:

The major advantagehat we canhavewith VisSimis thatwe canplot the Input Signal, The
AMModulatedSignalandthe FM Modulatedsignalsimultaneouslyvhich helpsusin comparingthetwo
outputswith asinglesource
Herethebasiccomponentthatareinvolved:

InputSignal(whichisacombinatiorof manysinewaves)

AM Modulator(whichmodulatesheinputsignalw.r.t. Amplitude)

FM Modulator(whichmodulatesheinputsignahw.r.t. Frequency)
Complexto Real(convertshecomplexquantityintoreal& imaginarypart)
Theoutputghatweachievehereare:

1.AM ModulatedSignalandEnvelope
2.FM ModulatedSignal
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MUL TIPLEXER:

In electronicsamultiplexeror mux(occasionallghetermmuldexis alsofound,for acombination
multiplexerdemultiplexer)s adevicethatperformsmultiplexing;it selectsoneofmanyanalogor digital
input signalsand outputsthatinto a singleline. An electronicmultiplexermakest possiblefor several
signals to share one expensivedevice or other resource,for exampleoneA/D converteror one
communicatiotine, insteadf havingonedeviceperinputsignal.

In electronicsademultiplexeor demux)is adevicetakingasingleinputsignalandselectingone
of many data-output-lineswhich is connectedo the single input. A multiplexeris oftenusedwith a
complementarydemultiplexeron the receivingend.An electronicmultiplexer can beconsidereds a
multiple-input,single-outpuswitch,andademultiplexeasasingle-input,multiple-outpugwitch.

Multiplexer simulation

ol Ml
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Fig 2: Multiplexe

Indian Streams Research JourraVolume 2 Issue 12 ¢ Jan 2013 5



http://en.wikipedia.org/wiki/Cyclonic

VISSIM-A NOVEL SIMULATION APPROACH FOR MODELLING OF .......... Hspace

An equalization(EQ) filter, or an equalizeris a filter, usually adjustable,&mainly meant
toCompensat®r theunequafrequencyresponsef someothersignalprocessingircuitorSystemAn EQ
filter typically allows the userto adjustone or more parametershat determinetheoverallshapeof the
filter's transferfunction. It is generallyusedto improve the fidelity of sound,toemphasizecertain
instrumentstoremoveundesiredhoises(2).

EqualizersmaybedesignedvithPeakindilters, shelvindfilters, bandpasdilters, plopfilters or
high-pasandlow-pasdilters. Fig.3Showrbelowis theblockdiagramof a5 tapadaptivdilter thattakesn
input as well as error toadaptivelyequalizethe channel.Furtherchannekqualizationof a QAM link
simulationusingVisSimhasshownin Fig4..

Equalizer

Cilxtore
Befla in

H
pEr 5 Tap Cole. O
:e"“ bok Bl |
=t il

Varidle delay
Hock

Emor Cale
B

Exteral Taps

001

il delayby 100

.

Fig 3Block Diagram of a5 Tap Adgptive Filter
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Fig 4: Channd egualization of a QAM link:

A mobilechannels oftencharacterizetly multi-pathpropagationWhatreallyhappenss thatthe
presencef reflectingobjectsandscaterersn thechannekreates constantlychangingenvironmerthat
dissipateghe signalenegy in amplitudephaseandtime. Theseeffectsresultinmultiple versionsof the
same transmitted signal that arrive at the receiving antenna ,displacedwith respecanother in time
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